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Executive Summary
Executive Summary

The Abbey South Structure Plan has been prepared to 
guide the subdivision and development of approximately 
30.5 hectares of land on Lots 4, 12 and 402 Caves Road, 
and Lots 14 and 15 Bussell Highway, Abbey, within the City 
of Busselton.

The Structure Plan has been prepared on behalf of the 
landowners (“The Abbey Landowner Group”) and in 
collaboration with the City of Busselton. The Structure Plan 
is informed by extensive technical reporting and analysis 
prepared by the following specialist consultant team:

• Rise Urban – Town planning and project
coordination

• Studio CFM – Urban design

• Emerge Associates – Environment, hydrology, 

• Stantec – Civil engineering and transport planning

The Abbey South Structure Plan provides an overarching 
planning framework to guide and facilitate the 
development of the structure plan area for urban 
purposes, and has been prepared in accordance with 
the requirements of the Planning and Development (Local 
Planning Schemes) Regulations 2015.

The plan provides for an integrated and coordinated 
approach to an appropriate mix of land uses and 
infrastructure, necessary to create a strong and 
vibrant community, whilst delivering triple bottom line 
sustainability outcomes in accordance with the State and 
Local Government policy requirements.

Design Approach

The design approach has been a rigorous multidisciplinary 

the Structure Plan. Design principles and considerations 
which have informed the design approach include:

• Understanding of the local vernacular and
characteristics that make Abbey a unique place
within the Geographe region and the broader South
West region.

• Consideration of existing environmental and
physical assets and infrastructure.

• Public Open Space allocation, function and
community creation.

• Urban structure and place making that is
environmentally responsive.

• Movement systems and connectivity that promote
pedestrian activity and local street activation.

Project Overview

The Abbey South Structure Plan will create a framework 
for the future urban development of an anticipated 350+ 
dwellings, which will ultimately house a new community in 
the vicinity of 800-950 people, as well as a mix of commercial 
uses that recognise the existing commercial operations and 
provide an appropriate interface to Bussell Highway.  

The Structure Plan recognises the unique location, and 
surrounding land use context whilst enabling a diverse 

Naturaliste Sub-regional Planning Strategy which was 
amended by the Western Australian Planning Commission 
in December 2021 to identify the Abbey South area as 
being suitable for urban development in the short to 
medium term. 

It also assesses and resolves the ‘Public Open Space 

of the Strategy, and provides an open space network that 
respects and responds to its physical context.
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The Structure Plan supports residential densities of  
R10 – R60 and will ultimately deliver approximately 350 – 
400 residential dwellings.

The Structure Plan area is serviced by essential 
infrastructure already located within the adjacent Caves 
Road reserve and can be easily extended to service future 
development in the Abbey South area with no expansion of 
capacity required.

This report comprehensively addresses all of the relevant 
planning considerations and demonstrates that the land is 
suitable for urban development in the form proposed.

Table 1 below sets out an indicative land use summary 
based on the Structure Plan map provided at Plan A, and 
the Concept Plan contained within the explanatory report.

 
Table 1 – Land Use Summary

Item Data

Structure Plan Area 30.5ha

Area of each land use proposed:

Zones (as per LPS21): 
Residential 
Local Centre

Reserves (as per LPS21): 
Recreation

 
24.84ha 
0.58ha

 
4.6ha (gross)

Estimated number of dwellings 350-400

Estimated residential site density 
- Dwellings per site hectare

Estimated 22 dwellings per site ha

Estimated population 875 – 1,000 people  
(@ 2.5 people per household)
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1.0  Structure Plan Area
The Abbey South Structure Plan Area applies to the land 
contained within the inner edge of the line denoting the 
Structure Plan boundary shown on the Structure Plan 
Map (Plan A: Structure Plan Map), and comprises all of 
Lots 4, 12 and 402 Caves Road and Lots 14 and 15 Bussell 
Highway, Abbey.

2.0 Structure Plan Content
This Structure Plan comprises:

• Part One – Implementation Section

• Part Two – Explanatory Report

• Appendices – Technical Reports

Part One of the Structure Plan comprises the structure 

subdivision and development controls.  Part Two of the 
Structure Plan is the planning report component which 
can be used to interpret and implement the requirements 
of Part One.

3.0 Operation
This Structure Plan comes into effect on the date that it is 
endorsed by the Western Australian Planning Commission 
(WAPC) and expires ten years from the date that it is 
endorsed by the WAPC unless amended otherwise.

4.0 Interpretation and Relationship with 
the Statutory Planning Framework
The Structure Plan constitutes a structure plan pursuant 
to the City of Busselton Local Planning Scheme 21 and 
Schedule 2 - Deemed provisions for local planning 
schemes of the Planning and Development (Local Planning 
Schemes) Regulations 2015.

The Structure Plan Map (Plan A) outlines future land use, 

Pursuant to Schedule 2 of the Planning and Development 
(Local Planning Schemes) Regulations 2015, a decision 
maker of an application for development approval 
or subdivision approval is to have due regard to the 
provisions of this Structure Plan, including the Structure 
Plan Map, Implementation Report, Explanatory Report and 
any Technical Appendices.

5.0 Staging
Development staging will follow an orderly sequence 
and shall not exceed the extension of essential service 
infrastructure or constructed road access.

access to Caves Road.  All stages are required to provide 
suitable temporary or permanent emergency egress 
arrangements in accordance with SPP 3.7.
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6.0 Land Use and Subdivision

6.1 Subdivision and Development
The subdivision and development of land is to generally be in 
accordance with the Structure Plan. Residential lots shall be 
designed such that future dwellings can achieve a minimum 

6.2 Zones and Reserves

within the structure plan area. 

6.3 Residential Density 

6.3.1 Density Codes

residential density code, residential densities applicable 
to the Structure Plan shall be those residential densities 
shown on the Structure Plan Map.

6.3.2 Density Ranges

Where the Structure Plan Map depicts a density range (for 
example R20-R40), the following locational criteria shall be 
applied at subdivision stage:

The lower density code shall apply as the base code to all 

The higher density code may be applied to ‘Residential’ 

(a) The lot has a laneway abutting the rear boundary.

(b) The lot is directly abutting or immediately opposite the 
central public open space ‘spine’.

(c) The lot is within a 400m walkable catchment of the 
‘Monaghans’ local centre. (NOTE WE WILL SHOW THE 
400M RADIUS ON THE SP MAP)

(d) The lot or lots are located at the end of a street block.

6.3.3     Residential Density Code Plan

to be subsequently assigned in accordance with a 
Residential Density Code Plan approved by the Western 
Australian Planning Commission at subdivision stage.

(b) A Residential Density Code Plan is to be submitted 
at the time of subdivision to the WAPC and shall be 
consistent with the Structure Plan and the Residential 

and the density range criteria in section 6.3.2.

(c) The Residential Density Code Plan is to include 
a summary of the proposed dwelling yield of the 
subdivision.

(d) Approval of the Residential Density Code Plan shall 
be undertaken at the time of determination of the 
subdivision application by the WAPC.  The approved 
Plan shall then form part of the Structure Plan and shall 
be used for the determination of future development 
applications and R-Code Assessments.

(e) Variations to the Residential Density Code Plan will 
require further approval of the WAPC, with a revised 
Plan submitted generally consistent with the approved 
plan of subdivision issued by the WAPC.

(f) A revised Residential Density Code Plan, consistent 
with clause 6.3.3 (e) will replace, wholly or partially, the 
previously approved Plan, and shall then form part of 
the Structure Plan as outlined in Clause 6.2.2 (d).

(g) Residential Density Code Plans are not required if the 
WAPC considers that the subdivision is for one or more 
of the following:

i.  The amalgamation of lots;

ii. Consolidation of land for superlot purposes to 
facilitate land assembly for future development; or

iii. The purposes of facilitating the provision of 
access, services or infrastructure.

6.4 Public Open Space
A minimum of 10% Public Open Space (POS) is to be 
provided at the time of subdivision in accordance with the 
WAPC’s Liveable Neighbourhoods. POS is to be provided 
generally in accordance with Plan A and Table 4 – POS 
Schedule, with an updated POS schedule to be provided at 
the time of subdivision for determination by the WAPC, on 
the advice of the City of Busselton.

Provision shall be made for an area of unrestricted Public 

that is irrigated, turfed and suitable for active uses.

6.5 Road Network and Access

‘Access Street D’ pursuant to Liveable Neighbourhoods 
with the exception of the western access to Caves Road, 

Plan A – Structure Plan Map. 

purposes is to be provided generally in the locations 
depicted on Plan A – Structure Plan Map. An indicative 
cross section of the perimeter road along the western 
edge of lot 4 is depicted at Plan B.

Access to Caves Road and Bussell Highway shall be generally 
in the locations and format depicted on Plan A.  Direct lot 
access to Caves Road and Bussell Highway is not permitted.

and Bussell Highway for pedestrians and cyclists are to be 
provided, including median island refuges, at convenient 
intervals.
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All internal and external connecting path infrastructure 
(cycle and pedestrian) is to be funded and constructed 
by the proponent as part of the subdivision works. The 
path network is to provide safe and direct access to public 
transport (bus stops).

Caves Road access is to minimise disturbance to 
Western Ringtail Possum habitat and include remedial 
works (Possum rope bridges and tree planting) where 
disturbance is unavoidable and is to minimise the impact 
to property access on the northern side of Caves Road, 
where possible.

At subdivision stage, all internal roads, cycle and 
pedestrian paths are to be designed to achieve a balance 

mature trees and vegetation.

6.6 Local Centre

6.6.1 Retail Floor Space

Net Lettable Area is to be substantiated through relevant 
assessments at scheme amendment or development 
stages.

6.6.2     Land Use

Land use permissibility is in accordance with Table 1 – 
Zoning Table of the City’s Local Planning Scheme 21, with 
the exception of the following:

• Residential Aged Care Facility (‘A’ discretionary use 
– requires advertising)

• Independent Living Complex (‘A’ discretionary use – 
requires advertising)

• Service Station (‘X’ prohibited use)

6.7 Primary Schools

At the time of subdivision, the WAPC may impose 
a condition requiring a pro-rata contribution to the 
Department of Education for the provision of primary 
schools in the locality.  Pro rata contributions are to be in 
accordance with the WAPC’s Operational Policy OP 2.4 
Planning for School Sites.

6.8 Road Noise

At the time of subdivision, all lots within the road noise 

noise impacts from Caves Road and Bussell Highway, and 
mitigation measures are to be applied in accordance with 
SPP5.4.

In respect of applications for the subdivision of land, 
the City of Busselton may recommend to the WAPC that 
condition(s) be imposed on the grant of subdivision 

Planning 
and Development Act 2005 to advise of the following:

a) Land or lots deemed to be affected by a Bush Fire 

(Emerge Associates) contained within Appendix 3.

b) Land or lots deemed to be affected by coastal inundation 

and Risk Management Adaptation Plan and State 
Planning Policy 2.6 – State Coastal Planning Policy.

c) Land or lots deemed to be in close proximity to known 
mosquito breeding areas.

8.0 Further Subdivision Reporting
As a condition of subdivision approval, the City of Busselton 
may recommend, and the WAPC may impose conditions 
requiring the following additional technical reports:

• Urban Water Management Plan.

• 

• 

• Mosquito Management Plan.

• Street Tree Implementation Plan

9.0 Development Contributions
The Structure Plan is located within DCA1 – Community 
Infrastructure under the City of Busselton Local Planning 
Scheme 21 and as such is subject to development 
contributions for community and service infrastructure 
located throughout the City of Busselton.

All shared infrastructure within the Structure Plan area, 
including the distribution of public open space, is to be 
funded via private agreement between landowners.
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PLAN A: STRUCTURE PLAN MAP
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Introduction and Purpose
This Structure Plan has been prepared in accordance with the 
obligations set out under Part 4 – Structure Plans of Schedule 
2 – Deemed Provisions of the Planning and Development (Local 
Planning Schemes) Regulations 2015.

The purpose of this Structure Plan is to establish a 
contemporary planning framework that provides for future 
subdivision and development of the Abbey South precinct. 

spatial context for future subdivision, but also investigates the 
physical and environmental attributes of the ‘Public Open Space 

Sub-regional Strategy, and determines the extent of this area 
that should be set aside as public open space to provide for 
drainage, conservation and recreation.  

Overall, the Structure Plan aims to enable development of the 
precinct into a residential community with a mix of housing 
densities and typologies that respond to the local conditions, while 
addressing and responding to all site features.

This Structure Plan also informs and will be processed in parallel 
with an amendment to the City of Busselton Local Planning 
Scheme 21 (LPS21) to rezone the Abbey South area from the 
Rural and Conservation zones to the Urban Development zone. 
The Urban Development Zone provides the head of power to 
enable this Structure Plan to be determined pursuant to clause 
15 of Schedule 2 – Deemed Provisions of the Planning and 
Development (Local Planning Schemes) Regulations 2015. 

This report is the explanatory report for the Structure Plan, and is 
to be read in conjunction with the Part 1 Implementation Report, 
as well as the Structure Plan Map which is contained in the 
Implementation Report.

Consistent with clause 27 of the Deemed Provisions, this 
Structure Plan is a ‘due regard’ document for the purposes 
of assessing and determining subsequent subdivision and 
development applications.

4
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Part 1 – Site Context
The following sections provide an overview of the physical 
and legal context of the Structure Plan area.

1.1 Legal Description and Ownership

freehold lots within the former Abbey Planning Investigation 

Strategy, totaling 30.5ha. Table 1 below summarises the legal 

Table 1 – Abbey South Structure Plan Property Description

Lot 
Number

Street 
Address

Street Diagram Land 
Area (ha)

Owner

12 N/A Caves 
Road

43998 2.68 Lowe Pty Ltd and 
Lukin Pty Ltd

4 63 Caves 
Road

46285 23.91 Michael Stewart 
and Venetia 
Bennett

402 12 Caves 
Road 

252489 0.58 Donna Michelle 
Carlyle, 
Christopher 
Ronald Carlyle

14 5840 Bussell 
Highway

96590 2.77 Thomas Benford 
Norris, Judith 
Doris Driver

15 5842 Bussell 
Highway

96590 0.56 Erica Pauline 
Maisey

All of the landowners within the Structure Plan area have 
provided their consent and support for the progression of 
planning over their land.
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1.2 Location
The Abbey South Structure 
Plan area is located within 
the City of Busselton 
municipality in the south-
west of Western Australia.  It 
can be generally described 
as the land immediately to 
the west of Bussell Highway 
and south of Caves Road 
in the Busselton suburb of 
Abbey.

The Structure Plan area is 
located approximately 8.5km 
west of the Busselton town 
centre, 15.5km east of the 
Dunsborough town centre, 
and approximately 2km north 
of the Vasse town centre. 

portion of the last remaining 
undeveloped land with 

potential north of Busselton 
Bypass and within the 
Busselton township.

A location plan is provided  
at Figure 1.

Figure 1 Location Plan
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1.3 Site Description and Existing Land Uses
The Structure Plan area comprises approximately 
30.5ha of land.  The following sets out a brief 
description of the current land use and physical 
context of the site, while a site plan is provided at 
Figure 2.

The Structure Plan area is characterised by rural 
land uses to the north and west and an eclectic mix 
of rural-residential, tourism and commercial uses 
along the eastern edge fronting Bussell Highway.

Lots 4 and 12 Caves Road – together forming the 
northern interface to Caves Road, are both parkland 
cleared with scattered peppermint trees across Lot 
4, and a strip of mature trees forming the boundary 
between the two properties.  Both properties have 
previously been used for cattle grazing. Lot 12 is 
currently unused and vacant. Lot 4 has two separate 
dwellings at the northern and southern ends of the 
property, with the remainder of the property being 
used for cattle grazing.  

The predominantly cleared and undeveloped nature 
of both lots lends itself to more intensive land uses, 
with opportunities to retain mature vegetation 
within open space and road reserves. The southern 
portion of Lot 4 is lower lying and some of it is prone 
to seasonal inundation.

Lots 4 and 12 are screened from Caves Road by a 
continuous strip of dense, mature vegetation located 
within the Caves Road reserve. The retention of this 
vegetation within the Caves Road reserve ensures 
that the landscape and viewscape when viewed from 
Caves Road will be largely unaltered by development 
within the Structure Plan area.

Lot 402 is located on the corner of Bussell Highway 
and Caves Road and is currently occupied by ‘The 
Shed Markets’ – a popular local market selling fresh 
local produce, prepared food and coffee. The Shed 
Markets provides a unique opportunity for early 
amenity and a sense of place as the surrounding land 
uses evolve.  There is an existing older style single 
dwelling on the north side of the Shed Markets with 
two separate crossovers to Caves Road.

Lot 14 is a rural residential property to the south 
of Lots 402 and 12.  Lot 14 is improved by a large 
single dwelling and associated outbuildings.  Lot 
14 is separated from the lots to the north and west 
by a strip of mature peppermint trees, providing 
interim opportunities for screening and amenity if 
Lots 4 and 14 develop at different times. Lot 14 has 
an existing paved driveway and crossover access to 
Bussell Highway.

Immediately adjacent to the east and south of Lot 
14 is the Busselton Ice Supply (Lot 15), which is an 
existing commercial / light industrial use supplying 
ice and cold storage facilities.  Lot 15 is occupied 
by a number of large sheds and warehouses, as well 
as an older style single dwelling located towards 
the front (east) of the property.  Both the Busselton 
Ice Supply business and the single dwelling 
have separate crossovers and access to Bussell 

the Structure Plan area creates an opportunity to 
consolidate these access points to Bussell Highway, 

the highway.

7
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Figure 2 Site Plan
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1.4 Surrounding Land Uses
The Structure Plan area is framed on all sides by boundary-

to make the site a self-contained enclave that is well suited 
to urbanisation without encouraging further sprawl into less 
suitable areas.  A context plan is provided at Figure 3 and 
demonstrates the self-contained nature of the site.

The Structure Plan area is bordered by Bussell Highway 
and Caves Road on its eastern and northern boundaries 
respectively. Having regional roads on two sides is 

access options, ensures the early delivery of key service 
infrastructure (which is typically located within the 
regional road reserves) and avoids congestion on existing 

regional roads is a sound planning principle as it makes 

undue pressure from being applied to less suitable roads 
and infrastructure elsewhere. The opposite sides of both 
Caves Road and Bussell Highway are developed with low 
to medium density urban residential uses, while a small 
local commercial centre is located on the north side of the 
Bussell Highway / Caves Road roundabout, providing local 
retail convenience for surrounding residents.

To the south east of the Structure Plan area are Lots 6, 
8 and 11 Bussell Highway. Lots 6 and 8 are used for rural 
residential purposes. Lot 11 accommodates the Amelia 
Park Lodge – a popular hospitality complex incorporating 
a restaurant, tavern and guest accommodation, as well as 
the heritage listed Newtown House – an 1850s limestone 
homestead.  Like The Shed, the Amelia Park Lodge is a 
fantastic opportunity to leverage early amenity and a sense 
of place for residential and ‘urban’ style development 
within the adjoining Structure Plan area.

Adjacent to the western edge of the site is the existing RAC 
Busselton Holiday Park, a large scale holiday park including 

chalets / cabins, camping and caravan sites, as well as an 
extensive range of recreation infrastructure and amenities 
in a landscaped setting.  Direct interface between holiday 
parks and more traditional residential development is 
common in the western part of Busselton, and has been 
managed through the Structure Plan design process such 
that the amenity of both the holiday park users and the 
permanent residents will be adequately protected.

At present there is no safe pedestrian or cycle connection 
between the RAC Busselton Holiday Park and The Shed 
Markets, Amelia Park Lodge, and other non-residential, 
high amenity uses further to the east.  The Structure Plan 
is an opportunity to connect these two uses via a series of 
pedestrian and cycle friendly links located away from the 
busy Caves Road and Bussell Highway.

Buayanyup Drain forms the lower portion of the Buayanyup 

a drain for several kilometres before the river meets 
Geographe Bay at Abbey beach.  The Structure Plan area 

of the drain during peak storm events and the potential 
for inundation over portions of the site is an important 
consideration, and has been addressed in the Local Water 
Management Strategy that accompanies this Structure Plan.

Locke Nature Reserve is located immediately to the west 
of Buayanyup Drain (220m west of the Structure Plan area).  
The Locke Nature Reserve is a 220ha, publicly accessible 
nature reserve that provides a conservation and passive 
recreation function for the Busselton and Dunsborough 
communities.  In contrast to the Structure Plan area it 
is heavily vegetated, and largely undisturbed by rural or 
urban land uses. The proximity of the Structure Plan area 
to the Locke Nature Reserve is an ideal opportunity to 
create a unique sense of place and to encourage future 
residents to take on a high level of local custodianship 

of this reserve. It also provides a clear demarcation and 
permanent ‘green belt’ between the settlements of Abbey 
to the east and greater Dunsborough to the west.

The southern boundary of the Structure Plan area is 
framed by Lot 37 (Reserve 44754) which is Crown land 
under the care and control of the City of Busselton, and is 
a 10m wide unmade road reserve often referred to as Fox 
Road.  Fox Road contains a strip of planted peppermint 
trees and eucalypts, and forms a natural bund between 
the southern extent of the Structure Plan area (which sits 
at around 2.5m-3m AHD on the southern boundary) and 

a natural and cadastral boundary between the Structure 
Plan area and the surrounding rural areas.  There is an 
opportunity to utilise Fox Road to connect through to the 
existing cycle way along the edge of the Buayanyup Drain, 
and provide direct cycle and pedestrian access to the 
existing schools, retail facilities and amenities at Vasse to 
the south.

The area to the south of Fox Road, commonly referred to 

in the Leeuwin - Naturaliste Sub-regional Strategy.  It is 
understood that there are no current proposals to rezone 
this land, and that further investigations into the suitability 
of the northern portions of the Vasse North site for urban 
development are required prior to any formal planning 
being progressed over the site.
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Figure 3 Context Plan
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Part 2 – Planning Context
The following provides a brief synopsis of those planning 
instruments and decisions that are directly relevant to the 
Structure Plan.

2.1 City of Busselton Local Planning Scheme 21
The City of Busselton Local Planning Scheme 21 (LPS21) 
forms the primary statutory land use control over the 
Structure Plan area.  There is no higher-order region 
scheme or similar applicable to the Structure Plan area.

At present LPS21 zones the majority of the Structure 
Plan area, including the entirety of lots 12, 402, 14 and 15 
and the northern half of lot 4 as ‘Rural’. The Rural zoned 
portion of the Structure Plan area is not affected by any 
special control areas or similar.

The southern portion of lot 4, along with the lower lying 
land to the south is zoned ‘Conservation’. It is unclear as 
to how the zoning boundary between the Conservation 
and Rural zones on lot 4 was derived as it does not 

(i.e. contours, vegetation, wetlands etc). As discussed 
further in the following section, the detailed environmental 

conservation-worthy features within this portion of the 
Conservation zone. 

the WAPC’s Leeuwin - Naturaliste Sub-regional Strategy 
as ‘Public Open Space Investigation’ and requires further 
investigation into its suitability for public open space as 
part of the structure plan process.  This Structure Plan is 
the mechanism through which these further investigations 
can occur.

A Scheme amendment request has been lodged with the 
City of Busselton concurrently with this Structure Plan to 
rezone the Structure Plan area to the ‘Urban Development’ 
zone; thereby providing a head of power for this Structure 
Plan to proceed and be determined.

(SCAs) over the southern portion of the Structure Plan 
area within Lot 4, being Landscape Value, Floodway and 
Wetland.  Consideration of these SCAs and the values that 
they contain is discussed below

2.1.1 Landscape Value Area

The portion of Lot 4 that is currently zoned ‘Conservation’ 
is also located within the Landscape Value Area SCA. All 
clearing and development in the Landscape Value area 
requires development approval from the City of Busselton, 
and these proposals are required to be compatible with 
the existing landscape, viewscape or environmental 
values associated with the area. The Scheme amendment 
removes the Landscape Value Special Control area from 
the Structure Plan area, as the SCA will no longer be 
necessary to protect the landscape values once the 
Structure Plan is in place.  

2.1.2 Floodway and Wetland Areas

Irregular parts of the southern portion of Lot 4 (in the 
current ‘Conservation’ zone) are located within the 
Floodway Area and Wetland Area SCA. The mapped 

the subject area.

A map depicting the current and proposed LPS21 zoning 
and Special Control Areas is shown at Figure 4.
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Figure 4 LPS21 Zoning Plan
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2.2 Leeuwin-Naturaliste Sub-regional Strategy
The Leeuwin-Naturaliste Sub-regional Strategy (“the 
Strategy”) was published by the WAPC in May 2019. The 
Strategy is an overarching strategic land use planning 
document outlining the WAPC’s approach to future planning 
and development within the City of Busselton and the Shire 
of Augusta-Margaret River over the next 20 years.

Investigation Areas, of which the Abbey South Structure 

considered by the WAPC in November 2021, where in 
relation to the Abbey PIA, the WAPC resolved to:

1. Designate the following lots as ‘Urban’:

• Lot 12 on Diagram 43998 
• Lot 14 on Diagram 96590 
• Lot 15 on Diagram 96590 
• Lot 402 on Deposited Plan 252489 
• Northern portion of Lot 4 on Diagram 46285 

2. Designate the following lots as ‘Open Space 
Investigation’:

• Southern portion of Lot 4 on Diagram 46285.

3. Remove the Abbey Planning Investigation Area from 
the Strategy Plan. 

4. Require the preparation of a single structure plan 

above. In addition to the information to be included 
in a structure plan outlined in Clause 16 of the 
Deemed Provisions, the structure plan is to set out 
the following: 

• a water management report that takes into 
consideration the land to the south and addresses 
all water-related matters relevant to the proposal. 

• measures to manage risk from coastal inundation. 
• open space requirements.

It is on the basis of this resolution of the WAPC that 

considerations relating to water management, coastal 
inundation and open space requirements are addressed in 
subsequent sections and appendices of this report.

In relation to the Open Space Investigation designation, 
it was agreed with the WAPC in November 2021 that this 
Structure Plan is the appropriate vehicle to determine 
the full extent of the open space area in the south of Lot 
4.  Further, it was acknowledged that the Open Space 
Investigation area does not necessarily dictate that the land 
should be set aside for conservation or recreation purposes. 
Rather, it was intended that the Structure Plan should 

conservation and recreation purposes and ensure that this 
land is integrated into the broader urban area. The Structure 
Plan has been designed to achieve this.

A copy of the Strategy Map for Geographe Bay area (as 
amended by WAPC in 2021) is shown at Figure 5.

13
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Figure 5 Leeuwin-Naturaliste SR Strategy
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2.3 Statement of Planning Policy 6.1 Leeuwin  
 Naturaliste Ridge Policy

Statement of Planning Policy 6.1 – Leeuwin-
Naturaliste Ridge Policy (SPP 6.1) sets out the 
principles and considerations for land use and 
development decision-making in the Leeuwin-
Naturaliste Ridge. The Structure Plan area is located 
in the north eastern periphery of the policy area.

SPP 6.1 was published in 1998 with an intended 
lifespan of 30 years and has not been substantially 
reviewed or amended since then. The Leeuwin – 
Naturaliste Sub-regional Strategy
review of SPP 6.1 as a key priority. Although SPP6.1 
is approaching the end of its lifespan, the vision and 
overall objectives for the Leeuwin-Naturaliste Ridge 

to the growth of the Policy area, and the Structure 
Plan area.

This Structure Plan meets the vision and objectives 
of SPP 6.1 by catering for population growth within 

adjacent commercial and tourism land uses and 
conserving and enhancing environmental values 

Structure Plan area.

SPP 6.1 also includes a Land Use Strategy which 

along with land to the south as Wetland Amenity 
Area. An extract from the Land Use Strategy Plan of 
SPP 6.1 is shown at Figure 6.

15
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Figure 6 SPP6.1 Land Use Strategy Map
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The land use policies applicable to the Wetland Amenity Area are set out in Table 2 below.

17

Table 2 – Wetland Amenity Area Policies

Policy 
Number

Policy Abbey South Structure Plan response

LUS 3.28 Proposals for subdivision, 
development and land 
use within the designated 
Wetland Amenity Areas 
will be assessed for their 
compatibility with wetland 
conservation.

The Structure Plan does not contain any mapped or recognised 

category wetlands). The site does contain two Multiple Use wetlands, 
however these lower-order wetlands are generally considered to be 
compatible with urban development and do not require retention or 
rehabilitation.

This Structure Plan is supported by a detailed Environmental 
Assessment (refer Appendix 1) which assesses both the presence of 
wetlands within the Structure Plan area, as well as the compatibility 
of development over the Structure Plan area with wetlands in 

majority of the Structure Plan area is capable of urban development, 

LUS 3.29 Development near the coast 
will conform with Department 
of Transport and Ministry 
for Planning guidelines as 

of Busselton District Planning 
Scheme.

It is understood that this provision relates to coastal planning, in 
which case State Planning Policy 2.6 – State Coastal Planning is 
now the primary planning instrument.  The suitability of the Structure 
Plan area for urbanisation has been considered against the policy 
framework of SPP 6.1 and the City of Busselton’s Coastal Hazard Risk 
Management Adaptation Plan. This is discussed further in section 2.5 
of this report.

LUS 3.30 Rural landscape and coastal 
reserve buffers between 
Abbey and Vasse, and 
Dunsborough and Abbey will 
be maintained to avoid urban 
sprawl and to create distinct 
communities.

As noted in section 1.4 of this report, the Structure Plan area is 
framed by rural landscape buffers to the south and west.  Given the 

to the south and the heavily vegetated nature and protected status 
of the Locke Nature Reserve to the west of the Structure Plan area, 
these buffers between the Structure Plan area and the settlements 
of Vasse and Dunsborough will be retained in perpetuity, and will not 

over the Structure Plan area.
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LUS 3.31 Subdivision and development 
will be consistent with and 
complement the existing 
landscape character of the 
Quindalup Strip and “Old 
Dunsborough”.

The Structure Plan area has been designed to provide for residential 
development that complements the Quindalup Strip and Old 
Dunsborough character through landscape design, generous road 
reserves and retention of existing Peppermint trees where viable to 
do so. This is balanced with higher levels of housing density and a 
mix of land uses in portions of the Structure Plan area, as well as the 
requirements of Liveable Neighbourhoods and contemporary urban 
design practice. The precise form of any future subdivision will be 

LUS 3.32 The environmental and 
recreation values of the 
Wetland Amenity Area will be 
protected while facilitating 
tourism development that 
responds to the natural and 
social values of the locality.

As demonstrated in Part 3 of this report, the environmental values of 
the Structure Plan area have been assessed and will be protected as 
part of public open space areas.

Recreational tourism uses are limited to some of the properties 
fronting Bussell Highway, such as The Shed Market.  These uses can 
be retained, while better connections through to the RAC holiday 

provided to integrate these environmental values with the tourism 
potential of the area.

LUS 3.33 The landscape separation 
of Abbey, Vasse and 
Dunsborough will be 
maintained.

Refer response to LUS 3.30 (above)
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statements discussed above, Figure 3 of SPP 6.1 

The landscape character of the southern half of the 

as ‘General Character’ while the north and eastern areas 

as ‘Travel Route Corridor’.  When compared to the other 

the location of the Structure Plan on the eastern border 
of the Leeuwin-Naturaliste Ridge, the landscape values 

elsewhere on the ridge or within the areas that are 

SPP 6.1 sets the following policy positions in relation to 
the landscape values within the Structure Plan area:

• PS 3.2 Development must be responsive to 
local values, and be compatible with the natural 
characteristics and traditional settlement patterns 
of the area.

• PS 3.3 Development will have due regard for the 
landscape integrity and value of Ridge backdrops 
when viewed from the coastline, bays or Travel 
Route Corridors.

• 
in Figure 3, development or change of use should 
protect the rural character and conform with 
policies and guidelines for Travel Route Corridors.  

The Structure Plan has been designed to recognise the 
rural character immediately to the south and generally 
west through the retention of key areas of vegetation and 
screening from travel route corridors.

2.4 City of Busselton Local Planning Strategy  
 (City of Busselton, 2019)

The City of Busselton Local Planning Strategy was 
endorsed by the Western Australian Planning Commission 
on 13 March 2020 and provides the Council and the 
community with the vision and strategic planning direction 
for the City of Busselton for the next 10 to 15 years.

The Local Planning Strategy recognises the Structure 
Plan area (described as “Abbey South”) as an area with 

The appropriateness of the area for urban development will 
be determined via the WAPC’s Planning Investigation Area 
assessment as required by the Leeuwin Naturaliste Sub-
Regional Strategy. Other than Port Geographe, this is the last 

development potential in the Busselton-Vasse Urban Area. 
Inclusion of housing choice and non-residential land uses 
are to be considered.

A Planning Investigation Area (PIA) assessment has since 
been undertaken for Abbey South and concluded that:

The Abbey PIA is well suited to more intensive forms of 
urban development … an opportunity exists for the Abbey 
PIA to respond to the looming land supply issues, and to 
ensure an adequate supply of affordable land, promoting a 
variety of housing choice remains available to the Busselton 
community as it continues to grow.

The Structure Plan provides potential for a range of 
R-Codes and street block typologies to support the 
development of different types of housing that is 
responsive to the housing market, and retain the potential 
for non-residential development, particularly adjacent to 
Bussell Highway on the eastern periphery of the Structure 
Plan area.

‘green belt’ between greater Busselton and Dunsborough, 
and emphasises the need to maintain physical 
separateness of the settlements. Buayanyup Drain forms a 
logical hard edge between Busselton and this green belt, 
and therefore this Structure Plan will not compromise the 
key objective of maintaining separation between urban 
settlements.

2.5 State Planning Policy 2.6 – State Coastal   
 Planning Policy (WAPC, 2013)

State Planning Policy 2.6 – State Coastal Planning Policy 
(“SPP 2.6”) is the State Government’s response to 
land use planning in coastal areas throughout Western 

a 100 year planning horizon.

SPP 2.6 requires coastal processes and climate change 
to be considered in the assessment of planning proposals 
in coastal areas. These coastal processes include erosion, 
storm surge and coastal inundation as a result of extreme 
storm events.

The City of Busselton adopted its Coastal Hazard and Risk 
Management Adaptation Plan (‘CHRMAP’) in July 2022. 
The CHRMAP maps the hazards from coastal processes in 
accordance with the requirements of Schedule 1 of SPP 

for affected areas.

At its nearest point, the Structure Plan area is 
approximately 380m south of the current high water mark 
(referred to as the Horizontal Shoreline Datum or HSD in 
SPP 2.6).  Located between the northern boundary of the 
Structure Plan area and the HSD is a 250m wide strip of 
developed residential area comprising approximately 220 
existing dwellings, and a regional road reserve with a width 
ranging from 25m to 110m accommodating Caves Road.
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The City’s hazard mapping indicates that, when applying 
SPP 2.6, the northern extent of Lots 4 and 12 would be 
impacted by coastal erosion within the 100 year timeframe 
if no mitigation measures were undertaken to protect the 
infrastructure already in place.

The CHRMAP sets in place a clear management framework 
for protecting the Abbey area, and proposes to “protect” 
Abbey beach and the surrounding infrastructure via a 
series of coastal protection works, which would essentially 
halt the coastal erosion process.

Inundation from both the coast and inland waterways such 

important consideration.  SPP 2.6 requires risk assessments 
to consider the effects of a storm event with a 0.2 percent 

exceeded in any given year over the 100 year planning time 
frame, including a 0.9m allowance for sea level rise.  

The CHRMAP recognises the risk posed by coastal 
inundation and sea level rise, and recommends a minimum 

3.0m AHD already, it can be developed for urban purposes 

inundation. Further consideration of inundation is outlined 
in the Local Water Management Strategy at Appendix 2.

 Prone Areas (WAPC, 2015)

Areas (“SPP 3.7”) sets out the framework for land use 

Australia.

The Structure Plan area and surrounding lots are 

SPP 3.7, and as such, further assessment against the 
requirements of SPP 3.7 is required.

Management Plan has been prepared and is discussed 
further in sections 3.6 and 4.7 of this report. The BHL 

to development, and can be safely mitigated through 
adequate separation from the hazards, along with 
increased construction standards for future dwellings 
(BAL-12.5 or BAL-19).  The Concept Plan in Part 4 of this 
report demonstrates one possible way in which the hazard 
separation can be achieved.

2.7 State Planning Policy 5.4 – Road and Rail Noise 
(WAPC, 2019)

State Planning Policy 5.4 – Road and Rail Noise (“SPP 5.4”) 
sets out the planning considerations for development 
adjacent to major road and rail transport corridors in order 

of the Structure Plan area is within the mapped trigger 

must be assessed as part of the rezoning and structure 
planning processes to accurately identify those areas 
that will be affected by noise, and to ensure adequate 
mitigation measures are in place for noise-sensitive uses.

2.8 Liveable Neighbourhoods Operational Policy 
(WAPC, 2009)

Liveable Neighbourhoods is the WAPC’s operational policy 

areas, and provides guidance as to key considerations 
such as urban form, housing density, road networks, 
schools and public open space.

The Structure Plan has been designed to meet the 
principles of Liveable Neighbourhoods including the urban 
form, road hierarchy, public open space distribution and 
urban water management.
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Part 3 – Site Conditions, Opportunities  
and Constraints
The following section sets out the physical features of 
the site that inform the design of the Structure Plan. This 
analysis is supported by extensive technical analysis and 
reporting which is appended to the Structure Plan as 
described below:

Appendix 1 - Environmental Assessment Report -  
Emerge Associates.

Appendix 2 - Hydrology (Local Water Management 
Strategy) - Emerge Associates.

Appendix 3 

Appendix 4 

Appendix 5 - Servicing - Stantec.

As demonstrated below, there are some environmental and 
physical attributes which warrant further consideration 

to development, but rather opportunities to deliver a Plan 
that is site responsive, and respectful of the natural and 
physical setting in which it is located.  

Further analysis of the physical and environmental context 
of the site is set out in the following sections.

3.1 Vegetation and Flora
Environmental consultants Emerge Associates have 
undertaken a detailed assessment of the environmental 
features and attributes of the Structure Plan area.  In 

that:

• There are no protected (Federal or State) vegetation 

• There are unlikely to be any threatened or 

communities on the site based on the limited 

vegetation and the disturbed nature of the site.
• Scattered remnant paddock trees, predominantly 

 (peppermint) with some Eucalyptus 
rudis
the south-west, are located across the Structure 
Plan.  This includes remnant peppermint tree stands 
within the north-east portion of the Structure Plan 
(lot 12) following existing fence lines.

• The condition of the vegetation across the site is 
largely degraded due to historical agricultural uses. 

From Emerge’s analysis it can be concluded that the 
presence of these trees and vegetation on the site is not 
a constraint to more intensive forms of land use. There are 
opportunities to recognise some of these mature trees 
in areas of public open space, larger residential lots and 
wider road reserves where practicable.  

3.2 Fauna
The environmental assessment undertaken by Emerge 
indicates that the Structure Plan area is unlikely to provide 

as the three black cockatoo species (Carnaby’s, Baudin’s 
and forest red tailed) or western ringtail possum.

The scattered paddock trees are unlikely to support 
breeding or foraging by the three black cockatoo species, 
with peppermint trees a low priority foraging species and 
not known to support breeding.  The scattered trees are 
also unlikely to support western ringtail possum, given the 
lack of understorey and mid-storey species and also the 
lack of canopy connectivity and connection to other areas 
of remnant vegetation adjacent to the site. 

Emerge notes that the vegetation located within the Caves 
Road reserve to the north of the site may support habitat 
for fauna species, particularly western ringtail possum, 
given it has a well-connected canopy and is connected 
to other areas of intact native vegetation. Development 

disturbance of this area as it is located outside of the 
site boundary, and any clearing will be limited to a narrow 
access road to Caves Road in the location of the current 
access driveway to lot 4.

3.3 Landform and Landscape

majority of the site, including the northern and eastern 
areas sitting at or around 2.5m – 3m AHD.  The site does 
fall away slightly to the south, coinciding with the mapped 

AHD for all buildings is required in order to meet the 
requirements of the City’s CHRMAP.  This can be achieved 

lower lying areas will be retained as multiple use public 
open space, performing drainage and recreation functions 
for future residents, and ensuring that the existing 
landform is recognised appropriately.

The current landscape qualities of the site are 
predominantly rural in nature, with broadacre pasture 
areas and some scattered trees and vegetation.  There 
are no ridgelines, elevated positions or mapped views of 

The vegetation within the Caves Road reserve, ranging 
from approximately 5m up to 70m in width, screens the 
Structure Plan area from view from Caves Road and 
ensures that the landscape visible from the Caves Road 

There are opportunities for the Structure Plan design 
to respect and respond to the rural character of the 
landscape through retention of mature trees and 
dispersion of public open space generously throughout 
the Structure Plan area, and to provide a managed 
interface to Caves Road where required.
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3.4 Floodways and Wetlands

located further to the south and outside of the Structure Plan area. The 

Figure 7 Floodway and Waterway Features Mapping
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Structure Plan area is not a constraint to the development 

can be accommodated and integrated within larger areas 
of public open space, and is capable of being used as part 

There are no Conservation Category Wetlands or Resource 

portion of the Structure Plan area in the south and west 
is mapped as Multiple Use Wetland (MUW), and a smaller 
MUW is located in the northeast of the site. MUWs are 
not a constraint to development and are generally not 
required to be retained or accommodated spatially. Further 

Local Water Management Strategy at Appendix 2, and at 
future stages of the planning process in accordance with 
the WAPC’s Better Urban Water Management Guidelines.

3.5 Surface and Groundwater
Consistent with the overall topography, surface water 
and stormwater runoff typically drains in the southerly 

of the Structure Plan area. Sandy soils, particularly in the 

at source, ensuring that there is minimal need for 
conveyance swales and / or large detention basins.

Groundwater monitoring indicates that the winter peak 
typically sits at or around 1.19 m below ground level (BGL) 
in the north-eastern portion of the site; and 1.54 m BGL 
in the central southern portion of the site. The maximum 
groundwater level beneath the site therefore ranges from 
2.1m AHD along the eastern boundary to 1.5m AHD in the 
south eastern corner of the site.  Given the majority of the 

site will sit at or above 3.0m AHD, the groundwater is not a 
constraint to development and can be managed through the 

be easily managed through the imposition of appropriate 

Structure Plan area are the vegetation within the Caves Road 
reserve to the north, and grassland vegetation (including a 
strip of trees) to the south (and the boundary shared with the 
Broadwater Nature Reserve Swamp). Temporary grassland 
hazards exist to the east, associated with existing rural lots 
proposed for future urban development.

BAL ratings of BAL-29 or lower for residential lots can 
easily be achieved through provision of setbacks to 

combination of wide public road reserves, public open 
space, and in limited scenarios the imposition of larger 
setback requirements within the lots. A map depicting the 
likely BAL ratings is depicted at Figure 8. The outcomes of 
the BMP are discussed further in Section 4.7.

3.7 Aboriginal and European Heritage
The Structure Plan area does not contain any Aboriginal 
heritage sites or places.  There is an ‘Other Heritage Place’ 
(ID 5337), which is mapped as extending slightly into the 
western portion of the site, however it is understood that it 
is likely to be associated with the drain further to the west 
based on information provided in the Buayanyup River 

Action Plan (Geographe Catchment Council 2010), where 
the Aboriginal site is described as being associated with 
the drain.

Newtown House, which forms part of the Amelia Park 
complex, is located within Lot 11 (5850) Bussell Highway, 
adjacent to the Structure Plan area.  Newtown House 
is recognised by the City of Busselton as having local 
(European) heritage value. Urbanisation of the Structure 
Plan area is unlikely to impact the heritage values 
associated with Newtown House owing to its substantial 
setback from the northern lot boundary, being the site’s 
only boundary with the Structure Plan area.

3.8 Regional Road Network – Access and Capacity
The Structure Plan area abuts Bussell Highway and Caves 
Road to the east and north respectively. Both of these 
roads are regional roads under the care and control of Main 

Structure Plan area to the external road network. Gaining 

is an important consideration for the urbanisation of the 
Structure Plan area.

23
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Figure 8 BAL Contours
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3.8.1 Future Regional Road Network

There is a planned regional road linking Vasse to 
Dunsborough (referred to as the Vasse - Dunsborough 
Link or ‘VDL’) which is intended to relieve the pressure 

between Vasse and Dunsborough. The alignment 

Main Roads is now in the preliminary design and land 
acquisition phases. Notwithstanding, the timing for 
construction of the VDL is unknown, and not within Main 
Roads’ 5-year capital budget.

the order of 80% being forecast by Main Roads (8,000 

enable improved access and permeability to Caves 

installed.

3.8.2 Access to the Regional Road Network

Given the uncertainties around timing of the VDL, it is 
necessary to investigate whether the Structure Plan area 
can gain access to the regional road network even if the 
VDL does not eventuate within the timeframe that the 
Structure Plan area is fully developed.

Stantec has undertaken a review of the regional road 
network, its capacity to accommodate any additional 

most suitable locations and types of intersections to 
the regional network. Their investigations included 
extensive consultation with Main Roads WA in order to 

demonstrate that the transport characteristics of the 
Structure Plan are acceptable.

of the Structure Plan area.  A copy of Main Roads’ 

at Appendix 4.

As demonstrated through Stantec’s analysis, and as 

network from the Structure Plan area can be achieved 

any part of the regional road network.

As noted in the previous section, Bussell Highway and 

State Planning Policy 5.4 Road 
and Rail Noise
consideration of noise for sensitive land uses is required 
within a 200m trigger distance of the road carriageway 
edge, which includes a portion of the site.  As evidenced 
by the extensive residential development adjacent to both 
Caves Road and Bussell Highway in the immediate vicinity 

development.

Under SPP 5.4, new noise sensitive land uses (which 
includes residential development) within the trigger 
distance of an existing transport corridor are required to 
meet the criteria outlined in Table 3. 
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Table 3: Noise targets as outlined within SPP 5.4

Proposal type New/upgrade Noise targets

Outdoor Indoor

Day (LAeq(Day) dB)
(6 am -10 pm)

Night (LAeq (Night) dB)
(10 pm – 6 am)

(LAeq dB)

Noise sensitive 
land-use and/or 
development

New noise sensitive 
land use and/or 
development within 
the trigger distance of 
an existing/proposed 
transport corridor.

55 50 LAeq(Night) dB) 40 
(living and work 
areas)

LAeq(Night) dB) 35 
(bedrooms)

Noise exposure forecast tables provided as part of the 
implementation guidelines for SPP 5.4 indicate noise 
impacts requiring treatment (quiet house design) 
could occur for dwellings less than 40m from the road 
carriageway, based on this being a 1-2 lane road with a 
speed limit between 60 – 80 km/hr and in a rural area 
(as opposed to an Urban Region Scheme area).  Noise 
impacts can be managed as per the standard planning 
and development process, including use of setbacks and 
quiet house design, with the implementation guidelines 
indicating the following:

• Within 0 – 20 m of the road carriage way, noise 
target could be exceeded between 3-7 dB, and 
quiet house design package B could apply; and

•  Within 20 – 40 m of the road carriage way, the noise 
target could be exceeded by between 1-3 dB, and 
quiet house design package A could apply.

It should be noted that any noise impacts arising from Caves 
Road are likely to decrease in future due to the forecast 

once the Vasse – Dunsborough Link is delivered.

noise not a constraint to development, but also that an 
acceptable standard of noise attenuation can be achieved 
without having to construct a physical barrier such as a wall 
or bund.  As such, the road noise will not have any impact on 
the Structure Plan from a spatial perspective.

The noise assessment is part of the Environmental 
Assessment included at Appendix 1.
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3.10 Servicing
Consulting civil engineers Stantec have undertaken a 
review of the availability of existing services in the locality, 
and their capacity to service the Structure Plan area when 
developed.  

infrastructure currently exists within close proximity to 
the Structure Plan area, without any major upgrades or 
feeder extensions required to service the increased load 
demands from the Structure Plan area. A brief summary of 

is included at Appendix 5.

3.10.1 Earthworks

Stantec’s analysis demonstrates that the Structure Plan 

of at least 3.0m AHD to meet the requirements of SPP2.6. 
In order to achieve FFLs of 3.0m or greater, and to maintain 

be required however this will be minimal compared to other 
lower lying urban areas in greater Busselton and is not a 
constraint to development.  The Local Water Management 
Strategy includes some preliminary lot and invert levels, 
with more detailed earthworks modelling to be undertaken 
at subdivision stage. 

Final lot, road and public open space levels will be 
determined at detailed design stage in consultation with 
the City of Busselton.

3.10.2 Wastewater 

The Structure Plan area is required to be serviced with 
reticulated sewerage in accordance with the Government 

are existing Water Corporation assets adjacent to the site 
which have been sized and located such that they will 
service the entire Structure Plan area.

Water Corporation has a gravity sewer network that 
services the catchment north of Caves Road, while two 
sewer pressure mains are located within the southern 
verge of Caves Road. A Type 40 sewer pump station 
(Busselton Pump Station No. 24) is located on Caves 
Road adjacent to the north eastern corner of Lot 4. This 
pump station collects sewage from the surrounding 
gravity sewer north and east of Lot 4, and pumps it to the 
Type 90 pump station located within the light industrial 
development in Vasse via the 200mm diameter sewer 
pressure main. This pump station has capacity to service 
the Structure Plan area once it is fully developed.

Consistent with the EPA’s Guidance Statement 3 
Separation Distances between Industrial and Sensitive Land 
Uses, a Type 40 WWPS requires a 10m odour buffer from 
the wet well location. In this instance the wet well is set 
back more than 10m from the Structure Plan boundary, and 
as such, will not have any implications for the Structure 
Plan design.

A map depicting the location of the pump station in 
relation to the Structure Plan area is shown at Figure 9.

3.10.3 Reticulated Water

The Structure Plan area will be provided with reticulated 
potable water via the two existing water mains within the 
Caves Road reserve. Civil engineers Stantec are currently 
working with Busselton Water to progress hydraulic 

in the DN250 water main in Caves Road.  In the event 

can be extended into the site from the eastern end of 
the Structure Plan.  Regardless of the preferred method 
of delivery, there is an available potable water supply 
available to the Structure Plan area. 

3.10.4 Underground Power

The Structure Plan area has access to the existing HV 
underground cables located in the Caves Road reserve 

Plan area once it is fully developed.

3.10.5 Gas

There is an existing gas main in the Bussell Highway 

accommodate a connection serving the Structure Plan 
area without any additional upgrades required.

3.10.6 Telecommunications

Caves Road reserve which can provide a connection to the 

will be installed as part of subdivision works to service two 
lots per pit so that future residents have access to the NBN 
network as soon as it is made available to the Structure 
Plan area.  
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Figure 9 Sewer Pump Station
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Part 4 – Abbey South Structure Plan
The Structure Plan takes into consideration all of the site 
characteristics, local context, policy context, and the 

previous sections of this report, and demonstrates an 

to the local character. 

The Structure Plan map is included as Figure 10, while an 
indicative Concept Plan is Figure 11.  The Concept Plan 
demonstrates one possible manner in which the site could 
be developed consistent with the Structure Plan map and 
implementation provisions.

4.1 Structure Plan Guiding Principles
Development of the Structure Plan and Concept Plan is 
based on the following key principles:

• Ensure a landscape-led plan where the focus has 
been on understanding the local vernacular and 
characteristics that make Abbey a unique place 
within the Geographe region and the broader South 
West region, and using this to inform the overall 
design of the site.

• Address the principles of SPP6.1 by maintaining and 
enhancing the vegetated buffer to Caves Road.

• Provide for a range of residential densities and 
housing typologies that recognise the local context 
and market conditions, as well as achieving key 
planning objectives.

• Respond to the existing commercial land uses and 
provide for their continuing evolution over time 

• Enable a highly connected, pedestrian-friendly 
neighbourhood where walkability and access to 
local convenience and amenity is paramount, and 
car-dependence for local trips is minimised.

• Recognise and retain existing mature trees within 
areas of public open space and widened road 
reserves wherever practicable.

• Incorporate drainage detention and treatment areas 
into the broader open space network in a manner 
that maximises useability and amenity of the open 
space.

• Minimise access points to the external road 
network to minimise disruption to the regional 
network and retain the integrity of the ecological 
linkage within the Caves Road reserve.

• 
expanse of open space, to enable full integration of 

amenity, useable public open space reserves, and to 

• Respect and retain the existing site levels and 
topography where possible in order to minimise the 

level of 3.0m AHD for residential lots.
• Include wider local road reserves where appropriate 

swales, and to provide a suitable interface to the 
RAC Holiday Park on the western boundary. 

The following subsections summarise the key attributes 
of the Structure Plan and how it responds to the site and 
policy context.

4.2 Urban Form
Based on the principles described in the previous section, 
the Structure Plan adopts a contemporary urban form that 
allows for a high degree of permeability and walkability on 

pedestrians and cyclists, and ensures that open space 
areas are typically visible and accessible within direct line 
of sight from almost every dwelling.

to recognise key attributes of the site including the mature 
peppermint and eucalypt trees throughout, the natural 

Road.

creating a small residential peninsula in the south of the 
Structure Plan area.   The Structure Plan ensures that this 
peninsula is limited to those areas with higher ground 
level and no environmental or physical constraints, and 

to the natural setting and context.   

Managed interfaces are provided through wider local 
access roads along the western and northern boundaries 
of the Structure Plan area to ensure adequate setbacks 

existing vegetated interface to Caves Road.  A short cap 
road has been shown in the north eastern corner of the 
Structure Plan area (lot 12) to enable the retention of the 
existing trees within the Caves Road reserve, as well as to 
provide a landscaped interface to Caves Road and avoid the 
appearance of rear fences when viewed from Caves Road.



Rise Urban | Abbey South Structure Plan | Part II – Explanatory Report

Figure 10 Structure Plan Map
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Figure 11 Overall Abbey South Master Plan
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4.3 Land Use
Given the relatively ‘contained’ nature of the Structure 
Plan Area, and the fact that it is located some distance 
from any of the major centres, opportunities for 
employment and / or tourism generating land uses within 
the Structure Plan area are extremely limited, and the 
most suitable land use for this area is residential housing 
in order to accommodate greater Busselton’s growing 
population.

The Structure Plan shows a predominantly residential 
zoning, with potential for small scale commercial and / or 
tourism uses at lot 402 (The Shed Markets) to complement 
the existing local centre on the opposite side of the 
intersection of Caves Road and Bussell Highway. 

The Structure Plan presumes that the existing commercial 
land uses fronting Bussell Highway will remain in place 

intensity of these uses over time. This has been primarily 
achieved by providing vegetated interfaces to the existing 
commercial uses in order to protect the amenity and 
function of both uses, and allocating appropriate density 
codes to promote a range of housing typologies if and 
when the market demands this level of diversity.

With the exception of lot 402 (local centre), and the areas 
of public open space (recreation reserve) described 
further in the following sections, the entirety of the 
Structure Plan area is zoned Residential.  As well as 
residential housing, the Residential zone allows for other 
community-based land uses such as aged care facilities, 
childcare centres and places of worship to be approved in 
the future should the market demand such services.

Lot 402 is zoned Local Centre in recognition of its current 
land use (The Shed Markets) as well as its potential to 
complement the existing local centre on the opposite 

side of the Caves Road / Bussell Highway intersection.  
The Structure Plan includes a requirement that a Local 
Development Plan be prepared prior to subdivision or 
development of the Local Centre zone in order to better 
coordinate and guide an appropriate land use and built 
form outcome in this location. Furthermore, in order to 
ensure that the proposed local centre zone does not 
compromise or compete with the existing local centre 
(Monaghan’s Corner), the Structure Plan restricts retail 

more than 300m2 NLA.

4.4 Housing Density and Yield
The Structure Plan has the potential to yield approximately 
350-400 dwellings at full development. Densities are 
mixed through the Structure Plan area, with potential for 
higher medium density (R60) located closer to the corner 
of Bussell Highway and Caves Road, where access to the 
existing local centre, commercial uses and the coast is 
easily achieved. 

An R20-R40 density code range has been applied to the 
majority of the site, which will allow for a range of lot 
sizes from 180m2 up to 900m2 in area, accommodating 
a diverse range of housing types and price points. The 
R20 code will serve as the ‘base’ density code, with 
opportunities to apply the higher code to lots in the 
higher amenity locations such as adjacent to POS and 
within a 400m walkable catchment of the local centre. 
Lower densities of R10 are provided for on the southern 

recognises that this area is well suited to lower density 
housing due to the distance from the nearest amenities, 
and the engineering challenges and costs associated 
with constructing typical urban lots in this location.  It is 
envisaged that this area will accommodate a small number 

areas limited to the building envelopes of the dwellings to 

The Local Centre zoned area has been allocated a 
density code of R60 to promote mixed use development 
incorporating some form of medium density housing.

4.5 Open Space
The Structure Plan delivers an integrated network of open 
space that responds to and respects the natural features of 

and a high standard of amenity throughout the Structure 
Plan area. The following sections summarise the overall 

network within the Structure Plan area, while the POS and 
Landscape Strategy at Appendix 6 provides further detail as 
to the form and function of the POS network.
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4.5.1 Open Space Principles

The allocation, distribution and function of public open 
space is based on the following core principles:

• Connected – A strong north-south green spine is 
provided through the centre of the Structure Plan 
area that connects residents with Caves Road 
and Abbey Beach through a network of paths, 
vegetation and open green spaces. 

• Multi-functional – Each open space area is multi-
functional, combining integrated stormwater / 
drainage treatment and management with open 
areas for passive recreation and informal play, while 
also respecting and responding to the existing 
vegetation to ensure a high standard of amenity 
across all open space areas.

• Environmentally Responsive – The open space 
network is responsive to its environment and 
context through the retention of mature trees 
and vegetation, and its recognition of the natural 

within the broader open space network, while at the 

for major storm events. 
• Respectful – The open space  can function as 

either an irrigated or non-irrigated network of high 
quality open space, ensuring that future restrictions 
on irrigation will not adversely impact the POS 
network.

• Accessible – Consistent with Liveable 
Neighbourhoods, all residential areas are 
comfortably within 150m-300m safe walking 
distance to the nearest local park, while the local 
road network has been designed to terminate 
at and / or connect open space areas wherever 
practicable.

• Equitable – The open space has been distributed 
throughout the Structure Plan area such that each 
individual landholding is capable of achieving a 
minimum of 10% POS as a standalone subdivision if 
required.

Landscape Architects Emerge Associates have prepared 
an open space strategy and landscape concepts to 
demonstrate how these open space areas can potentially 
be developed to incorporate the abovementioned 
principles.  Emerge’s concepts include both an irrigated 
and non-irrigated concept for each POS area, ensuring that 
in the event that an adquate water allocation cannot be 
secured, the POS will continue to be highly functional and 
of the highest quality. A copy of Emerge’s POS Strategy 
and concepts is included as Appendix 6, and the overall 
landscape concept for the Structure Plan is shown at 
Figure 12.

4.5.2 Open Space Investigation Area

As noted in section 2 of this report, the Leeuwin – 

portion of the Structure Plan area as ‘Public Open Space 
Investigation’.

As discussed and agreed with the WAPC and Department 
of Planning, Lands and Heritage in November 2021, the 
Open Space Investigation area does not necessarily 
dictate that the entire area should be set aside for 
conservation or recreation purposes. Rather, it is 
recognition of the land’s current ‘Conservation’ zoning 
and the need for further work to be done to determine 

conservation and recreation purposes. It was agreed 
that this Structure Plan is the most appropriate ‘vehicle’ 
through which to carry out the necessary investigations. 
These investigations are set out in considerable detail 
in the report contained at Appendix 8 to this Structure 
Plan. Appendix 8 examines the portion of the Open Space 
Investigation Area within the Structure Plan boundary 
with respect to its environmental and hydrological value, 
as well as the open space requirements for the area, and 
addresses all of the WAPC’s criteria as set out in Appendix 
1 of the Leeuwin – Naturaliste Sub-regional Strategy.  

As demonstrated in the Open Space Investigation Report 
at Appendix 8, as well as the Environmental Assessment 
and Local Water Management Strategy, the natural values 
of this Investigation Area are limited to the portion of 

values located in this area which would prevent its 
development. Further, the area is not well suited to other 
forms of passive or active open space given its location 
on the periphery of the structure plan area, and the lack of 
any suitable natural amenity in this location.

Consistent with good urban planning principles, the 

order to retain the pre-development hydrology. It then 

space, ensuring that it will be entirely useable through the 
summer months and in drier periods, whilst still retaining 

the broader POS network is balanced against the Liveable 
Neighbourhoods principle of ensuring urban land and 

meet the needs of a growing population.
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Figure 12 Landscape Concept
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4.5.3 Public Open Space Schedule

Structure Plan area. When applying Liveable Neighbourhoods credits and deductions, the Structure Plan provides 3.2ha 
of ‘creditable’ open space, which equates to 11.2% of the gross subdivisible area.  This is demonstrated further in the POS 
Schedule at Table 4 below.

Table 4 – Public Open Space Schedule

Lots 4 & 12 Caves Road and Lots 14, 15 & 402 Bussell Highway 
PUBLIC OPEN SPACE SCHEDULE 

Gross Site Area 30.4971

Deductions
Local Centre Zone 0.582
100 year Floodway 1.289
1 in 1 year drainage 0.156
Total Deductions 2.027

Gross Subdivisible Area (GSA) 2 28.47

Public Open Space Contribution 10% of GSA 2.84
2% Max % of Restricted Public Open Space Permitted 0.57
8% Min % of Unrestricted Public Open Space to be provided 2.27
Public Open Space Breakdown 

POS Ref Description Gross Area3 1 in 1 year 1:5y ARI 
(>20% AEP)

Other 
Restricted 
POS (buffer)

Unrestricted 
POS Area

1 Entry Park 0.5412 0.0136 0.0294 0.4982
2 Western Park 0.6034 0.0147 0.0296 0.5591
3 Green Corridor 2.651 0.0205 0.0513 2.5792
4 Eastern Park 0.4506 0.0365 0.0452 0.14 0.2289
5 Bussell Park 0.3475 0.0325 0.0317 0.2833
6 Floodway Interface 0.6500 0.0378 0.0117 0.6005
TOTALS 5.2437 0.1556 0.1989 0.14 4.7492

Total Non-Credited POS4 1.445
Total Restricted Use POS 0.3389 1.5%
Total Unrestricted POS 4.7492 16.7%

Total Creditable POS Provision 5.0881 18%

Notes:

1. All numerical values in this table are expressed in 
hectares (ha) unless otherwise shown.

2. In accordance with Liveable Neighbourhoods, the 
gross subdivisible area includes house lots, access 
roads, and any land incidental to the subdivision. The 
gross subdivisible area does not include areas for 
schools, shopping centres, infrastructure, dedicated 
drainage sites not having a recreational function 
and land set aside for arterial roads and other non-
residential uses.

area.

4. The non-credited POS (i.e. POS which is treated as 
a deduction) includes all areas of POS which are not 
included in the 10% calculation.  This includes the 
1:1 year area as well as the total area of the mapped 

5. The 10m vegetated buffer to Caves Road is included 
as Restricted Use open space as agreed with the City 
of Busselton.
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The size and function of the POS network is subject to 

which point it may be necessary to prepare an updated 
POS schedule.  A provision has been included in the 
Implementation section of the Structure Plan to require 
an updated POS Schedule to be submitted at subdivision 
stage where changes to the POS network are proposed.

4.5.4 Public Open Space Description

The following provides a brief description of the function 

Structure Plan map.

POS 1 – Entry Park (5,400m2)

The entry park is located immediately to the west of the 
main entry to the Structure Plan area from Caves Road.  
It has been deliberately located to capture the existing 
mature vegetation that currently surrounds the homestead, 
and to provide a strong sense of arrival when entering 
the estate from Caves Road.  As well as a playground, 

accommodate a shallow drainage basin which will be 
integrated with the trees and surrounding open space area 
in accordance with best-practice landscape design.  

An indicative landscape concept of POS 1 is shown at 
Figure 13.

POS 2 – Western Park (6,000m2)

The western park has been deliberately located to capture 
the mature Marri trees and other eucalypts in this location.  
At present these trees are paddock trees with minimal 
understory, and as such are well suited to providing a shady 

nearby residents.  The unvegetated area at the eastern end 
of this park will accommodate a small amount of drainage 

from the surrounding roads, while the rest of the park will be 
parkland-cleared and landscaped to a high standard.

POS 3 – Green Corridor (2.7ha)

At approximately 2.7ha, POS 3 is the largest POS area in 
the Structure Plan.  At the northern end POS 3 creates a 
seamless extension to the south from the entry park, and 
captures a number of the better-quality eucalypts and 
peppermint trees within this central spine.  Towards the 

area, which, although entirely useable as an active kick-

treated as a non-creditable deduction, however in reality 
will provide a high level of useability and visual amenity as 
part of the broader POS network. 

POS 3 encircles the low-density peninsula in the south 
west corner of the site, and has the potential to provide 
a pedestrian / cycle connection to the dual use path that 

the Fox Road reserve.  

Overall, POS 3 provides an important role in pedestrian 
and cyclist connectivity between the southern portion of 
the Structure Plan area and Caves Road, as well as passive 
recreation opportunities and amenity for future residents.

POS 4 – Eastern Park (4,200m2)

The eastern park has been located to capture the grove 
of peppermint trees that sit along the boundary between 
lots 4 and 12 Caves Road. These trees provide a southward 
extension of the vegetation in the Caves Road reserve, 

runs along the northern end of the Structure Plan area.  It 
is intended that with the exception of some thinning and 

maintenance within this park, the existing trees will largely 
be undisturbed and retained.

The eastern park also provides opportunities for a 10m wide 
landscaped buffer between Caves Road and the residential 
area. As agreed with the City of Busselton, the portion of POS 
4 that forms the buffer (1,400m2) is restricted open space for 
the purposes of calculating POS credits.
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Figure 13 Landscape Concept

• Feature park immediately west of the main entry 
providing a strong sense of arrival playful open space 
under retained e is ng vegeta on

• Community focal area with space for small events.

CONCEPT

•  Feature park 
POS TYPOLOGY
PUBLIC OPEN SPACE 1

• POS 1 = 6520m2 

SIZE

BRAͲϬϯ
• 1%AEP TWL (m2) 110
• Volume (m3) 41
• Slope                        1:6
• Depth (m) 0.5
FSAͲϬϯ
• 1%AEP TWL (m2) 540
• Volume (m3) 309
• Slope                        1:6
• Depth (m) 1.0

• Passive turf recrea on under e is ng tree shade
• Combina on of nature play and custom play under 

tree canopy
• Shade structure and picnic facili es
• Part of the cycle/jogging network to the beach

FUNCTIONS / MATERIALS

• Source local materials where possible
• Large grouping of e is ng trees to be retained for 

shade and fauna habitat
• Water wise na ve plan ng selec on
• Flood storage provision

ENVIRONMENTAL CONSIDERATIONS

37



Rise Urban | Abbey South Structure Plan | Part II – Explanatory Report

Figure 14 Drainage Strategy

POS 5 – Bussell Park (3,900m2)

POS 5 is located adjacent to the Local Centre 
zone and provides important pedestrian 
connectivity between the local centre, Bussell 
Highway, and the balance of the Structure Plan 
area to the east.  POS 5 allows for vegetation 
retention along the existing boundary between 
lots 402, 12 and 14, and will facilitate the 
retention of some mature peppermint trees in 
a managed setting. As well as providing a local 
drainage function, POS 5 provides opportunities 
for passive recreation through a picnic node, 
play area and shared path network.

4.6 Drainage and Water Management

Emerge has prepared a local water management 
strategy (LWMS) which meets the requirements 
of Better Urban Water Management (WAPC 2008), 
and demonstrates how both ground and surface 
water can be managed as part of the development 
of the Structure Plan area. A plan depicting the 
overall drainage catchments and strategy is Figure 
14.

The LWMS has been prepared in consultation 
with the Department of Water and Environmental 
Regulation (DWER) and the City of Busselton 

LWMS takes an integrated water cycle 
management approach and application of Water 
Sensitive Urban Design (WSUD) principles to 
provide improvements in the management of 
water. The key principles of integrated water 
cycle management considered in the LWMS 
include:
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• Considering all water sources, including 
wastewater, surface water and groundwater.

• Integrating water and land use planning.
• Allocating and using water sustainably and 

equitably.
• Integrating water use with natural water processes.
• Adopting a whole catchment integration of natural 

resource  
use and management.

The LWMS integrated water cycle management approach 
addresses not only physical and environmental aspects 
of water resource use and planning, but also integrates 
other social and economic concerns. Proposed water 
management design objectives seek to deliver best 
practice outcomes in terms of:

• Water consumption/conservation;
• Surface water management;
• Groundwater management.

The integrated water cycle management for the site is 
based on the agreed environmental values for receiving 
environments, which are detailed in the LWMS in Appendix 
2, and feedback from DWER and City of Busselton. The 
water management approach proposed in the LWMS and 
Structure Plan is summarised below. 

4.6.1 Water Supply and Conservation

The overall approach to water supply is to utilise scheme 
water provided via Busselton Water and implement best 

measures, and planting of water wise species) to reduce 
water demand. Non-potable water for irrigation at lot scale 
will also be provided by scheme water within private lots 
and potentially rainwater tanks if installed by lot owner. 
The key approach for public open space (POS) will be 
to retain as many of the existing trees as possible, to 
minimise water use and provide amenity. 

4.6.2 Stormwater Management

All residential lots will retain stormwater runoff up to the 
major (1% annual exceedance probability (AEP)) rainfall 
event. This is possible given the permeable soils and large 
lot sizes (500-600m2

soakwells and pervious lot areas, which will also serve 

POS areas will be treated as close to source as possible 
using either vegetated roadside swales or a vegetated 
bio retention area (BRA) where treatment will occur via 

The majority of catchments will either have a POS area 

catchments with no POS will contain a vegetated swale 

detain runoff up to the 1% AEP event. This approach 
will ensure that the 1% AEP pre-development peak 
discharge rate and volume is not exceeded and hydraulic 
connectivity to the adjacent Broadwater Nature Reserve 
Swamp (BNRS) is maintained. 

Consistent with the local character, road runoff will be 

wherever practicable.

4.6.3 Groundwater Management

Groundwater management will include appropriate 
clearance of stormwater infrastructure above maximum 

are conservatively set to provide mitigation against future 
rises in groundwater levels which could occur in the 
future due to potential sea level rise. Adopting a minimum 

development planning required by the City under the 
Coastal Hazard Risk Management and Adaptation Plan 
whilst also providing lots with appropriate clearance to 
groundwater. Groundwater quality will be improved with a 

change in land use and the use of WSUD measures. 

The LWMS demonstrates that the concepts described 
above can be achieved by the spatial layout of the 
Structure Plan. It also provides guidance for future 
development/design stages to ensure that the water 
management criteria proposed can be achieved, and to 
ensure that an integrated water cycle management and 
best practise WSUD approach can be achieved by the 
implementation of the Structure Plan. 

hazards are limited to:

• Forest (Class A) vegetation, associated with 
existing remnant vegetation to the north of the site 
within the Caves Road reserve. 

• Scrub (Class D) vegetation, associated with the RAC 
Busselton Holiday Park situated to the west of the 
site, and the proposed landscaped buffer to Caves 
Road adjacent to Lot 12.

• Grassland (Class G) vegetation, associated with 
existing paddock areas to the south and south-east 
of the site. 

achieved through the inclusion of a minimum 21m separation 
between the edge of the hazard and the dwelling.  

The Structure Plan responds to these hazards by including 
a 20m road reserve along the western and northern 
perimeters of lot 4 which, when coupled with the front 
setback of the dwelling, will ensure an adequate asset 
protection zone to achieve a suitable BAL rating. In the 
south western corner of the Structure Plan where there is 
no perimeter road, the necessary asset protection zone 
can be achieved through an 8m setback within the lot.  
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Given the low density coding and minimum lot size of 
1,000m2, the 8m setback is easily achievable and can be 
enforced either via a building envelope plan, LDP, or a BAL 
assessment at building licence stage.

the site, including a secondary emergency egress through 

residents of the western precinct can safely leave the area 

the central POS area.  The form, function and management 

detailed landscape design and implementation of the 

4.8 Road Network
The Structure Plan makes provision for a comprehensive 
and connected road network, as described below.

4.8.1 Access to the Regional Network

The Structure Plan includes three access points to the 
regional road network – to Caves Road in two locations 
and Bussell Highway in one location. This includes a full 
movement ‘T’ intersection onto Caves Road approximately 
midway between Cuthbert Street and Locke Street to the 
north. This intersection will serve as the primary access to 
the Structure Plan area for the short and medium terms. 
Its functional capacity to service the entire Structure Plan 

supported in principle by Main Roads WA. A second full 
movement ‘T’ intersection is provided further to the east on 
Caves Road, and a left in/left out intersection is provided 
to Bussell Highway to the south of Skiff Way in the same 
approximate alignment as the current crossover to lot 14.

Caves Road and the existing turn pockets may be required 
in order to accommodate the new intersections, however 

process at subdivision stage.

In the longer term, the Structure Plan is able to 
accommodate a second future connection to Bussell 
Highway further to the south (if required) which could 
be extended through lot 8 Bussell Highway to connect to 
the highway.  The Structure Plan does not propose this 
intersection – nor does it rely on it to be able to achieve 
access to the regional network, however it does allow for a 
future connection to be constructed by others should it be 
deemed necessary in the future.

4.8.2 Internal Road Network

The Structure Plan establishes the key principles and 
functions of the internal road network, with further 

considerations such as earthworks are better understood. 
The Structure Plan map depicts an indicative local street 
network. It is important to note that this network is subject 

depicted in the Structure Plan is not intended to be 
binding on the future subdivider.

Internally, the road network has been designed with the 
intention of maximising permeability and walkability whilst 

road network also provides opportunities for vegetation 

road reserves. 

primary access street into the Structure Plan area from 
Caves Road is designated as an ‘Access Street B’ with an 

Liveable Neighbourhoods. A plan depicting the location of 
the Access Street B is shown at Figure 15.

All other streets in the Structure Plan area are forecast to 
carry less than 1,000 vpd and are designated as Access 
Street D. Typically, these access streets will be within a 15m 
reserve (6m pavement and 4.5m verges) with the exception 
of the perimeter roads which are wider reserves of 20m, 

swales within the wider verge. An indicative cross section of 
the perimeter road is shown at Figure 16, and demonstrates 
how the reserve can accommodate the drainage swale as 
well as the road pavement and other infrastructure. 

There may also be some localised instances where the 
road reserve is widened to accommodate an existing 
tree within the verge. These will be determined at 
Structure Plan stage once a detailed tree survey has been 

4.8.3 Pedestrian and Cyclist Network

The Structure Plan provides a highly permeable layout with 
strong north-south and east-west linkages.

The north-south linkage is via the central open space 
corridor which connects the southern end of the Structure 
Plan area to Caves Road via an almost uninterrupted open 
space network. Once at Caves Road, pedestrians can access 
Abbey Beach and the Geographe Bay Principal Shared Path 
via Cuthbert Street and Roberts Road to the north.

The primary east-west linkages are along the northern 
perimeter road and through POS 1 and 4, or via any 
number of the east-west local access streets that cross 
the Structure Plan area.  These linkages greatly improve 
connectivity between the RAC Holiday Park to the west 
and the local centre, tavern, and Shed Markets to the 
north-east.
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is no need for designated on road cycle lanes, 
while footpaths and shared paths provide safe 
conveyance for pedestrians and other vulnerable 
road users. 

Footpath locations and widths will be determined 
in consultation with the City of Busselton at the 
detailed design stage of the project.

4.9 Delivery Staging and Development 
Contributions

Due to the minimal site preparation required as 
well as the availability of services and accessibility 

the Structure Plan can feasibly be delivered to the 
market within 24 months.  

Development staging is likely to proceed southwards 
in an orderly manner, with the initial stages to occur 
at the northern end of the site to allow for up-front 
connection to the existing services within the Caves 
Road reserve.  It is envisaged that the areas fronting 
Bussell Highway will be the last to develop, however 
it is open for these landowners to commence earlier 

cost-effective manner. A preliminary staging plan has 
been prepared by Stantec, and is included as Figure 17.

Due to the largely consolidated ownership, equitable 
distribution of open space, and cooperation 
between landowners, there is no need to implement 
a Development Contribution Plan at this stage. 
Any cost-sharing can be resolved through private 
agreements between landowners / developers. On 
this basis, staging and infrastructure cost sharing is 
not a constraint to development.

Figure 17 Preliminary Staging Plan
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Executive Sum
m

ary 

This Environm
ental Assessm

ent and M
anagem

ent Strategy
(EAM

S) has been prepared on behalf of 
various landow

ners(the proponent) to supporta schem
e am

endm
entand structure plan over Lots 4, 

12 and 402 Caves Road, and Lots 14 and 15 Bussell Highw
ay, Abbey (also described as the ‘Abbey 

South Structure Plan Area’ and herein referred to as ‘the site’) for future residential developm
ent.

The site encom
passes 30.52 hectares (ha)and

is found approxim
ately 9

km
 w

est of the Busselton 
tow

n centre. The site is generally bound
by Bussell Highw

ay to the east, Caves Road to the north, the 
RAC Busselton Holiday Park to the w

est and an existing nature reserve/agricultural area to the south.

The site has been historically cleared to support agricultural land use
and contains pasture areas w

ith 
scattered trees. This is in accordance w

ith the uses perm
itted under the current ‘rural’and 

‘conservation’ zoning under the City of Busselton Local Planning
Schem

e (LSP) No. 21. The schem
e 

am
endm

ent proposes to rezone the site to ‘urban developm
ent’ (or sim

ilar),w
hich w

ill support 
urban developm

ent.This is in line w
ith the Leeuw

in-Naturaliste Sub-regional Strategy
(DPLH 2021), 

w
hich identified the m

ajority of the site as suitable for ‘Urban’, w
hile

the southern portion of Lot 4, 
w

hich corresponds w
ith the current‘conservation’ zoning,has been identified as ‘O

pen Space 
Investigation’.

This EAM
S

has been prepared for the site to
support the proposed

schem
e am

endm
ent and future 

developm
ent and provides a synthesis of inform

ation relating to the environm
ental features, 

attributes and values. It outlines how
 these environm

ental values should be considered and can be 
m

anaged as part of the proposed developm
ent.  

The environm
ental attributes and values relevant to the site are sum

m
arised below

 and include:

Site topography ranges from
 2 m

etres Australian Height Datum
 (m

AHD)w
ithin the southern 

portion of the site to 3 m
AHD in the northern portion of the site, w

ith the exception of a 
depression w

ithin the southern portion of the site, w
hich has elevations of approxim

ately 1 
m

AHD.
Available regional m

apping has identified a ‘m
oderate to low

’ risk of acid sulfate soils(ASS)
occurring w

ithin
3 m

 of the natural soil surface
across the m

ajority of the site. W
ithin the 

southern third of the site, itis m
apped as having a ‘high to m

oderate’ risk of ASS
occurring 

w
ithin 3 m

 of the natural soil surface.
The site is located w

ithin approxim
ately 400 m

 of Geographe Bay, w
ith the northern portion of 

the site located w
ithin the 2120 coastal erosion hazard line (and recom

m
ended coastal 

m
anagem

ent area) based on the City of Busselton Coastal Hazard Risk M
anagem

ent and 
Adaption Plan (CHRM

AP).  
The entire site has been historically

cleared of native vegetation and is com
posed of cleared 

paddocks, w
ith only scattered rem

nanttrees rem
aining. It is highly unlikely that the site contains 

threatened or priority flora species, threatened or priority ecological com
m

unities or habitat 
that in its current condition provides im

portant for conservation significant fauna species.
Lim

ited regional groundw
ater level inform

ation is available. Em
erge Associates undertook 

m
onthly groundw

ater m
onitoring betw

een July 2021 and Novem
ber 2021

and July 2022 and 
Novem

ber 2022
w

ithin five m
onitoring bores across the site. The results indicate

the annual 
w

inter peak groundw
ater level ranges betw

een 1.19 m
etres below

 ground level (m
BGL)and

1.54 
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m
BGL. The m

axim
um

 groundw
ater levelbeneath the site therefore ranges from

2.1 m
AHD along 

the eastern boundary to 1.5 m
AHD in the south-eastern corner of the site.

Four m
ultiple use w

etlands (M
UW

s) are located w
ithin the

southern, south-w
estern

and north-
eastern

portions of the
site. A

1%
 annual exceedance probability (AEP) floodw

ay and flood fringe 
area is located w

ithin the low
er south-w

estern portion of the site and is associated w
ith The 

Broadw
aterand the Broadw

ater Nature Reserve Sw
am

p, located approxim
ately 100 m

 south of 
the site. Buayanyup River M

ain Drain is a sub-A
drain located approxim

ately 180 m
 w

est of the 
site

and discharges north to Geographe Bay.
An ‘other heritage place’ (ID

5337), w
hich is described as ‘skeletal m

aterial/burial’ for the 
purposes of the Aboriginal Heritage Act 1972. This feature is likely to

be associated w
ith the 

Buayanyup River M
ain Drain

and not w
ithin the site.

Caves Road and Bussell Highw
ay abutsthe northern and eastern boundaries of the site 

respectively, and are identified as ‘other significant freight/traffic route’under State Planning 
Policy 5.4 Road and Rail Noise

(SPP
5.4). Portions of the site are identified w

ithin
the associated

road noise im
pact trigger distances.

The site is designated as a bushfire prone area under the state-w
ide M

ap of Bush Fire Prone 
Areasprepared by the O

ffice of Bushfire Risk M
anagem

ent (O
BRM

). A bushfire hazard level 
assessm

ent for the existing vegetation indicates that the m
ajority of the site is subject to a 

‘m
oderate’ bushfire hazard, as it is largely cleared paddocks, and this w

ill be rem
oved as 

developm
ent progresses.

Based on the environm
ental values or attributes identified w

ithin the site, this EAM
S

provides 
recom

m
endationsfor environm

ental m
anagem

ent considerations for future developm
ent of the 

site, including:

Coastal:A finished level of 2.7
m

AHD for all buildings is required in order to m
eet the 

requirem
ents of the City of Busselton’s CHRM

AP. This can be achieved w
ith m

inim
al additional 

fill required across the m
ajority of the site.

Acid sulfate soils: it is possible that future investigations and m
anagem

ent w
ill be required at 

subdivision, particularly if services are likely to be installed below
 the perm

anent groundw
ater 

table.This can be m
anaged through the standard subdivision approval process.

Flora,vegetation
and fauna:The site has been historically cleared of native vegetation w

ith only 
pasture and scattered rem

nant trees rem
aining. The m

anagem
ent of vegetation and fauna 

values as part of future developm
ent of the site can be appropriately m

anaged through the 
standard subdivision process. The proposed structure plan proposes areas of public open space 
in locations to m

axim
ise retention of existing trees, and to provide green linkages across the site 

and betw
een areas of rem

nant vegetation or nature reserve outside the site.  The proposed 
urban developm

ent w
ill provide an opportunity to increase the com

position of plant species and 
vegetation structure, im

proving biological diversity and ecological integrity as w
ell as vegetation 

connection (supporting fauna m
ovem

ent and flora dispersion).
Hydrology:The 1%

 AEP floodw
ay has been accom

m
odated w

ithin
public open space, w

hile flood 
fringe areas w

ill be subject to
m

inor filling to ensure the m
inim

um
 floor level (based on 1%

 AEP 
flooding w

ith developm
ent of the flood fringe) is achieved.W

ater m
anagem

ent w
ithin the site 

w
ill ensure the first 15 m

m
 of storm

w
ater is treated and retained w

ithin the developm
ent so 

that the pre-developm
ent discharge rate and volum

es are not exceeded, and w
ater quality is 
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im
proved.  Separation to groundw

ateris able to be achieved based on the proposed m
inim

um
 

2.7 m
AHD lot finished floor levels (w

hich includes that required to m
anage coastal processes).

Future developm
ent w

ill be supported by Urban W
ater M

anagem
ent Plan(s) as per the standard 

subdivision
process.

Heritage: A portion of an ‘O
ther Heritage Place’ (ID 5337) is m

apped as extending into the 
w

estern portion of the site. As it is an ‘other heritage site’and not considered to be ‘a site’ as 
defined by the Aboriginal Heritage Act 1972, no specific approval is required under the existing 
enacted Aboriginal heritage legislation.
Road

noise: Consideration of noise has been undertaken in accordance w
ith SPP

5.4, and 
indicates that noise im

pacts can be addressed through the ‘deem
ed-to-satisfy’ pathw

ay.  This 
can be m

anaged through the standard subdivision process, and through the application of quiet 
house design.
Bushfire m

anagem
ent:Bushfire hazards (classified vegetation)that have the potential to im

pact 
the site

are associated w
ith forest vegetation im

m
ediately to the north of the site (w

ithin the 
Caves Road reserve), grassland vegetation w

ithin rural landholdings to the south-east 
(considered to be tem

porary hazards) and w
ithin the Broadw

ater Nature Reserve Sw
am

p to the 
south, as w

ell as future public open space areas (w
hich as per consultation w

ith the City of 
Busselton has been assum

ed to be a bushfire hazard). The proposed structure plan layout 
accom

m
odatesrequired

setbacksto achieve a bushfire attack level (BAL) rating of BAL-29 or less 
(as per State Planning Policy 3.7 Planning in Bushfire Prone Areas)to identified bushfire hazards 
through the proposed road

or through developm
ent cells that can accom

m
odate in-lot setbacks.  

Developm
ent w

ithin the site is not reliant on vegetation m
odification or m

anagem
ent external 

to the site, or m
anagem

ent w
ithin public open space areas. W

here m
anagem

ent of public open 
space is able to occur, this w

ould reduce BAL ratings w
ithin developm

ent cells.

O
verall, there are no significant environm

ental issues or constraints w
ithin the site that w

ould 
preclude the entire site from

 being rezoned to ‘urban developm
ent’ (or sim

ilar)under the City of 
Busselton

Local Planning Schem
e No. 21

and being developed in accordance w
ith the structure plan. 

The proposed structure plan provides for the retention and protection of the existing floodw
ay, 

m
axim

ising retention of existing trees and addressing bushfire risk w
ithout relying on m

odification to 
existing rem

nant native vegetation. The key
environm

ental value associated w
ith the ‘O

pen Space 
Investigation’area identified w

ithin the Leeuw
in-Naturaliste Sub-regional Strategy

(DPLH 2021)
requiring consideration

is the floodw
ay feature,w

hich has been fully accom
m

odated w
ithin public 

open
space, w

ith the rem
ainder of the ‘‘O

pen Space Investigation’ area able to support urban 
developm

ent.  

The environm
ental values can be appropriately accom

m
odated through the

im
plem

entation of the 
structure plan and

standard subdivision
process.
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1
Introduction

1.1
Background

Various landow
ners (the proponent) are proposing a schem

e am
endm

ent and structure plan over 
Lots 4, 12 and 402

Caves Road, and Lots 14 and 15 Bussell Highw
ay, Abbey (herein referred to as the 

‘site’) to facilitate future residential developm
ent. The site encom

passes 30.52 hectares (ha) and is 
situated approxim

ately 8 km
 w

est of the Busselton tow
n centre. The

location of the
site is show

n
in

Figure 1.

A structure plan (and concept developm
ent plan) has been prepared to support the schem

e 
am

endm
entprocess and

w
ill be approved as part of the sam

e process. This has been included in 
AppendixA

and is discussed further in Section 2.

1.2
Purpose of this report

Em
erge Associates w

ere engaged to prepare an Environm
ental Assessm

ent and M
anagem

ent 
Strategy (EAM

S)to inform
 and support the schem

e am
endm

ent and structure plan process, by 
assessing the potential environm

ental im
pacts that could arise from

 the land use change and 
subsequent developm

ent of the site, in accordance w
ith the requirem

ents of the W
estern Australian 

Planning Com
m

ission (W
APC).

This EAM
S

has been prepared by Em
erge Associatesto provide a synthesis of inform

ation regarding 
the environm

ental values and attributes of the site. Specifically, this report:

Discusses the land use planning context and the proposed developm
ent of the site (Section

2).
Identifies the existing environm

ental values and attributes of the site (Section
3).

O
utlineshow

 the objectives of the Environm
ental Protection Authority (EPA)relating to each 

environm
ental factor can be m

et (Section
4).

O
utlineshow

 the existing environm
ent and key considerations can be m

anaged as part of the 
future planning and developm

ent process (Section
5).

The EAM
S is the key supporting environm

ental docum
ent for the schem

e am
endm

ent and structure 
plan, to ultim

ately facilitate consideration of relevant environm
ental issues by the City of Busselton

and various state governm
ent agencies and authorities. It is consistent w

ith the requirem
ents for 

environm
ental reporting as outlined in the W

estern Australian Planning Com
m

ission’s (W
APC’s) 

Structure Plan Fram
ew

ork
(W

APC 2015b).
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2
Planning and Environm

ental Assessm
ent Concept

2.1
Existing zoning and reservations

The northern portion of the site is currently zoned ‘rural’ under the City of Busselton Local Planning 
Schem

e No. 21 (LPS No.21), w
hile the southern portion of the site is currently zoned ‘conservation’, 

as show
n in

Plate 1. The site is also identified as part of a num
ber of ‘special control areas’, including 

landscape value, w
etland and floodw

ay
and require protection or consideration of these values. 

Plate 1: City of Busselton Local Planning Schem
e (No. 21) Zones and Reserves

2.2
Leeuw

in-N
aturaliste Sub-regional Strategy

The
Departm

ent of Planning, Lands and Heritage (DPLH), on behalf of the W
estern Australian 

Planning Com
m

ission (W
APC) released the Leeuw

in-Naturaliste
Sub-regional Strategy in Decem

ber 
2021, providing

guidance to the City of Busselton and the Shire of Augusta-M
argaret River on 

strategic issues, as w
ell as support for the preparation of new

 local planning strategies and
local

planning schem
es (DPLH 2021).

The site
is identified w

ithin the Leeuw
in-Naturaliste Sub-regional Strategy

(DPLH 2021)as the ‘Abbey 
Planning Investigation Area’, w

hich is subjected to further planning investigations to consider its 
suitability for a possible change of use to

future tourism
, aged care, m

ixed use and/or m
edium

 
density residential. 
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The strategy identified
the follow

ing key considerations for the Abbey Planning Investigation Area:

Biodiversity value protection
Bushfire risk
Drainage
Landscape value protection
Protection of significant environm

ental values
Utility services capacity
W

ater source im
pact (groundw

ater and surface w
ater)

Biodiversity values (adjacent w
etlands to south)

Provision of land for em
ploym

ent generating activities
Transition/interface w

ith adjacent tourist uses (caravan park
to w

est, boutique uses to east).

In accordance w
ith the key considerations m

entioned above, DPLH undertook detailed investigations 
w

ithin the area in 2021. W
APC resolved to am

end the strategy as follow
s:

The follow
ing lots am

ended to
‘Urban’:

o
Lot 12 on Diagram

 43998
o

Lot 14 on Diagram
 96590

o
Lot 15 on Diagram

 96590
o

Lot 402 on Deposited Plan 252489
o

Northern portion of Lot 4 on Diagram
 46285

The follow
ing lot am

ended to ‘O
pen Space Investigation’:

o
Southern portion of Lot 4 on Diagram

 46285

The above lots are inclusive of the site, providing strategic support for the proposed land use change. 
A sum

m
ary of how

 the ‘key’ planning issuesrelated to the environm
ental m

atters, including the 
‘O

pen Space Investigation’area, have been addressed as part of the
structure plan

is provided in 
Section

5
and Section 6.

2.3
Future land use planning processes

2.3.1
Proposedd locall planningg schem

ee am
endm

entt 

Requests to am
end the City of Busselton LPS No. 21 w

ill be lodged w
ith the respective state and local 

authorities, in order to appropriately rezone the site to be consistent w
ith the structure plan and 

enable future urban developm
ent. 

As part of the schem
e am

endm
ent process, the City of Busselton w

ill refer the am
endm

ent to the 
Environm

ental Protection Authority (EPA) pursuant to Section 48A of the Environm
ental Protection 

Act 1986 (EP Act) to determ
ine w

hether environm
ental assessm

ent under Part IV of the
EP Act w

ill 
be required. The EPA w

ill advise the City of Busselton if any environm
ental factors or potential 

significant im
pacts are identified as requiring assessm

ent and advice or recom
m

endations m
ay be 

provided regarding future developm
ent w

ithin the site. This is undertaken prior to the schem
e 
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am
endm

ent request being advertised to the public. The environm
ental factors and objectives 

considered by the EPA are discussed further in Section
5.

Follow
ing receipt of input from

 the EPA, the schem
e am

endm
ent w

ill be sent to the W
estern 

Australian Planning Com
m

ission (W
APC) pursuant to the Planning and Developm

ent Act 2005, w
ho 

w
ill sim

ilarly advise on if the am
endm

ent can be advertised. Follow
ing this, the schem

e am
endm

ent 
w

ill be publicly advertised w
ith a decision on the schem

e am
endm

ent m
ade subsequently. This is 

considered further in Section 2.4.

2.3.2
Structuree Plann 

Follow
ing am

endm
ent to the City of Busselton LPS No. 21, a structure plan/s w

ould typically be 
prepared. Based on the scale of the site and land ow

nership, the schem
e am

endm
ent and structure 

plan stages w
ill be addressed concurrently for the site, through the sam

e docum
entation and plan. 

The purpose of a structure plan is to address planning schem
e provisions and to provide a m

ore 
detailed layout of the proposed urban land use and w

ould include identification of features such as 
residential developm

ent cells, local reserves and the local road netw
ork. This has already been 

prepared and is considered as part of this docum
ent.

The EPA is not involved in the assessm
ent of structure plans, given they are not able to be referred to 

the EPA for assessm
ent under either Section 38 or Section 48A of the EP Act w

here a schem
e 

am
endm

ent has been considered.

2.3.3
Subdivisionn andd developm

entt 

Follow
ing approval of the structure plan, the structure plan area w

ill be subdivided and developed 
for urban land uses. The subdivision application process w

ill need to address the requirem
ents of any 

relevant local schem
e provisions or other requirem

ents included w
ithin the approved structure plan. 

O
nce issued, subdivision approval/s w

ould include a range of conditions, som
e of w

hich m
ay relate 

to environm
ental m

atters, w
hich w

ill need to be im
plem

ented as part of the subdivision and 
developm

ent process, before titles for subdivided lots are issued.  O
ther com

ponents of 
developm

ent m
ay be progressed through developm

ent approval, for exam
ple forw

ard bulk 
earthw

orks or other non-subdivisional w
orks.

It is anticipated that all environm
ental im

pacts associated w
ith im

plem
entation of urban subdivision 

and developm
ent w

orks across the site w
ill be considered by the EPA under Section 48A of the EP Act 

at the City of Busselton LPS No. 21
schem

e am
endm

ent stages.
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2.4
Future environm

ental assessm
ent processes

2.4.1
Environm

entall Protectionn Actt 1986 –– Sectionn 488 

All am
endm

ents to regional and local planning schem
es (such as the City of Busselton LPS No. 21) are 

required to be referred to the EPA by the responsible authority under Section 48A of the EP Act. The 
EPA then m

akes one of the follow
ing determ

inations on the proposed schem
e am

endm
ent: 

The proposed schem
e am

endm
ent should notbe assessed by the EPA, on the basis that it is 

considered unlikely to result in significant environm
ental im

pacts. In m
aking this determ

ination, 
the EPA m

ay choose to also provide inform
al advice in relation to how

environm
entalfactors are 

expected to be addressed as part of future stages of the planning and developm
ent process.

The proposed schem
e am

endm
ent should be assessed by the EPA, on the basis that it is 

considered likely to result in significant environm
ental im

pacts. An environm
entalim

pact 
assessm

ent process is then undertaken,and the M
inister for Environm

ent m
ay then choose to 

issue a M
inisterial Statem

ent allow
ing the schem

e to be im
plem

ented. 
The proposed schem

e am
endm

ent is by its nature incapable of being m
ade environm

entally 
acceptable. 

The structure plan considered by this EAM
S is intended to support a schem

e am
endm

ent process for 
the City of Busselton

LPS No. 21
to

establish an
‘urban developm

ent’ zone over the site, to address 
the recom

m
endations of the Leeuw

in-Naturaliste Sub-regional Strategy
and to support 

im
plem

entation of the structure plan.Assuch,it is expected that it w
illbe referred to the EPA 

pursuant to Section 48A of the EP Act by the responsible authority (City of Busselton)to the EPA. 

2.4.2
Environm

entall Protectionn Actt 19866 –– Sectionn 388 

Section 38 of the EP Act enables any person to refer a proposal likely to have a significant im
pact on 

the environm
ent to the EPA, w

ho then decide w
hether or not to assess the proposal. 

Section 48I outlines that any proposal likely to have a significant im
pact on the environm

ent, but 
w

hich is w
ithin an area and for a land use that is subject to an assessed schem

e (i.e. a schem
e for 

w
hich a determ

ination has been m
ade by the EPA under Section 48A), is not required to be referred 

to the EPA under Section 38 of the EP Act. 

Given the environm
ental im

pacts associated w
ith im

plem
entation of urban subdivision and 

developm
ent w

orks across the site w
ill be considered by the EPA under Section 48A of the EP Act (at 

the City of Busselton LPS No. 21
schem

e am
endm

ent stage), it is not anticipated that the 
im

plem
entation of urban developm

ent w
orks w

ithin the site w
ill be referred under Section 38 of the 

EP Act. How
ever, this only applies to proposed w

orks w
hich are consistent w

ith those considered 
through the Section 48A process and w

here their potential environm
ental im

pacts w
ere considered 

by the EPA. The EPA m
ay choose to defer assessm

ent of environm
ental factors to subsequent stages 

of the planning process, w
hich w

ould m
ean Section 48I w

ould not apply in such instances. 
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2.4.3
Environm

entt Protectionn andd Biodiversityy Conservationn Actt 19999 

Any proposed action w
hich is likely to result in significant im

pacts to M
atters of National 

Environm
ental Significance (M

NES) listed under the
Com

m
onw

ealth
Environm

ent Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) is required to be referred to the Com

m
onw

ealth 
Departm

ent of Agriculture, Fisheries and Forestry
(DAFF) to determ

ine w
hether it requires 

assessm
ent under the EPBC Act. 

The site is not considered to contain occurrences or habitat for M
NES, and m

axim
ises retention of 

scattered rem
nant trees across the site. Referral pursuant to

the EPBC Actis unlikely to be required.

In any case, the tim
ing of EPBC Act referrals isnot directly linked to the state planning processes.  In 

an urban developm
ent context, EPBC Act referrals are typically undertaken once the developm

ent 
layout has been determ

ined (for exam
ple, after the approval of the structure plan)such that the 

im
pacts to M

NES can be quantified.  As such, it is expected that if any EPBC Act referral is 
determ

ined to be required to enable im
plem

entation of the structure plan, thisw
ould likely be m

ade 
at future stages of the land use planning process, subsequent to finalisation of the structure plan
process.

2.5
Future offset requirem

ents

Under separate State and Com
m

onw
ealth environm

ental policy fram
ew

orks, if a potential im
pact to 

an environm
ental value cannot be suitably m

itigated through avoidance, m
inim

isation and/or 
rehabilitation m

easures such that a significant residual im
pact rem

ains, then environm
ental offsets 

m
ay be required to counterbalance the proposed environm

ental im
pacts.  This principle is applied to 

the environm
ental assessm

ent process adm
inistered under both State and Com

m
onw

ealth 
environm

ental protection legislation (the EP Act and EPBC Act, respectively).

W
ith regard to environm

ental m
atters afforded protection under the State EP Act and in the context 

of local schem
e am

endm
ents to be progressed across the site, the structure plan (considered in 

detail in Section
5)provides suitable m

itigation of potential im
pacts through im

pact avoidance and 
m

inim
isation m

easures, such that there w
ill be no significant residual im

pacts for each of the 
relevant environm

ental factors. As such, no offsets are considered likely to be required for 
environm

ental m
atters protected under the EP Act. 

W
ith regard to M

NES afforded protection under the Com
m

onw
ealth EPBC Act, the structure plan 

provides m
itigation of potential im

pacts through im
pact avoidance and m

inim
isation m

easures.  
M

NES are unlikely to be im
pacted by developm

ent of the site, and offsets are unlikely to be required.
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3
Existing Environm

ent

In order to understand the environm
ental values w

ithin or nearby to the site and consider 
appropriate m

anagem
ent responses, Em

erge Associates have
review

ed a range of inform
ation 

sources, including local and regional reports, databases, m
apping and site-specific investigations. The 

outcom
es of these investigations are discussed in the follow

ing sections.

3.1
Clim

ate 

The clim
ate of the site is described as M

editerranean, w
hich isdescribed as having hot, dry sum

m
ers 

and m
oderately w

et, m
ild w

inters. Since 1970, there has been an approxim
ate 16%

 decline in the 
April to O

ctober rainfall w
ithin the southw

est of Australia, w
ith the M

ay to July rainfall seeing the 
largest decrease at 20%

(CSIRO
-BoM

 2020). In conjunction w
ith this, Australia’s clim

ate has w
arm

ed 
by approxim

ately 1°C since
1910, for both surface air tem

perature and sea surface tem
perature 

(CSIRO
-BoM

 2020).

Tem
perature and rainfall records are available from

 the Bureau of M
eteorology (BoM

). The 
Busselton

Aero (site 009603) is the closest recording w
eather station, located approxim

ately 16
km

 
south-east of the site. Based on the w

eather data collected from
 1997 to 2022, the local area 

experiences an average of 692.4
m

m
 of annual rainfall. The tem

perature data recorded indicates an 
average m

axim
um

 tem
perature

of30.2°C in January, and an average m
inim

um
 tem

perature 7.0°C
in 

July, as detailed w
ithin

Plate 2
(BoM

 2022).

Plate 2: Average m
onthly tem

perature and rainfall at the Busselton Aero station (station num
ber 009603)(BoM

 
2022)
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3.2
Landform

 and soils

3.2.1
Topographyy 

Elevation generally ranges from
2

m
 Australian height datum

 (m
AHD) w

ithin the southern portion of 
the site to 3 m

AHD w
ithin the northern portion of the site. An exception to these elevations is a 

depression associated w
ith a

portion of the site m
apped as floodw

ay (discussed further in Section 0) 
w

ithin the southern portion of the site and has elevations of around 1
m

AHD. The topographic 
contours are show

n w
ithin

Figure 1.

3.2.2
Landform

,, soilss andd geologyy 

Landform
 and soils influence vegetation types at a regional and local scale. The site occurs on the 

Sw
an Coastal Plain, w

hich is the geom
orphic unit that characterises m

uch of the
coast along the 

south-w
est of W

estern Australia. 

An analysis of resource m
apping supplied by the Departm

ent of Prim
ary Industries and Regional 

Developm
ent (DPIRD 2022)indicates that the site is underlain by the Q

uindalup South System
 and 

the Vasse System
.The Q

uindalup South System
expands across the m

ajority of the site and
is

described ascoastal dunes of the Sw
an Coastal Plain, w

ith calcareous deep sands and yellow
 sands. 

The
Vasse System

 occupies the south-w
estern portion of the site and is described as poorly drained 

estuarine flats, of the Sw
an Coastal Plain, w

hich contains tidal flat soil, saline w
et soil and pale deep 

sand.

A closer analysis of regional soil m
apping prepared at a scale of 1:50 000

indicates that tw
o soil units 

occur w
ithin the site. This m

apping has been prepared as part of a series of geological m
aps 

published by the Geological Survey of W
estern Australia (Jordan 1986; Belford 1987; Leonhard 1991)

and also outlines the expected broad level capability of soil and rock units to accom
m

odate various 
land uses. The

soils m
apped w

ithin the site are show
n in Figure 2

and
include:

Calcareous Sand
(S13)across the m

ajority of the site,w
hich is described as ‘w

hite, m
edium

-
grained, rounded quartz and shell debris; w

ell sorted’.This soil unit is noted as having a variable 
thickness, dependent upon degree of estuarine and m

arine m
odification, and can som

etim
es 

occur over lim
estone (LS7),

Clayey Peaty Sand (Spc1), in the south-w
estern and north-eastern portions of the site,w

hich is 
described as ‘grey to black quartz sand w

ith variable organic content; m
inor clays’.This soil unit 

is noted as being subject to seasonal flooding ow
ing to the higher w

ater table. 

The soil and landform
 profiles over the site w

ere further confirm
ed through the installation of five 

groundw
ater m

onitoring boresin
June 2021

(show
n in

Figure 2). The boresw
ere installed across the 

site to depths ranging betw
een 5 m

 below
 ground level (m

BGL) to 7 m
BGL. The bore logs indicate 

that topsoil is generally com
prised of coarse calcareous sand w

ith depths ranging betw
een 3 m

 to 7 
m

. This layer w
as either the final depth of the m

onitoring bore or w
as underlain w

ith one of the 
follow

ing:

Clayey sand w
ith a thickness of 1 m

 extending from
 5 m

BGL to 6 m
BGL, or;



Project num
ber: EP20-141(04)|Decem

ber 2022
Page 9

EEnvironm
entall Assessm

entt andd M
anagem

entt Strategyy 
Abbey South Structure Plan Area

Prepared forVarious Landow
ners

Doc No.: EP20-141(04)—
012d SJB| Version: D

Sandy clay extending to depths betw
een 3 m

BGL to 4 m
BGL, further overlying clay and rock that 

extends to depths of approxim
ately 5 m

BGL. 

The bore logs suggest that the soils in the northern portion of the site are sandy and m
oving south, 

sandy clay soils becom
e

m
ore prom

inent at shallow
er depths.This is detailed further w

ithin the Local 
W

ater M
anagem

ent Strategy (LW
M

S) (Em
erge Associates 2022b).

3.2.3
Acidd Sulfatee Soilss 

Acid sulfate soils (ASS) is the nam
e com

m
only given to naturally occurring soils and sedim

ent 
containing iron sulphide m

aterials. In their natural state ASS are generally present in w
aterlogged 

anoxic conditions and do not present any risk to the environm
ent. W

hen oxidised, ASS produce 
sulphuric acid, w

hich can pose risks to the surrounding environm
ent, infrastructure and hum

an 
health.

ASS risk m
apping (DW

ER 2017a)indicatesthat the northern tw
o-thirds of the site is m

apped as 
having a ‘m

oderate to low
’ risk of ASS w

ithin 3 m
 of the natural soil surface, w

hilst the southern third 
of the site (w

hich roughly aligns w
ith areas identified as w

etland features, discussed further in 
Section 3.4.3)and the north-eastern corneris m

apped as having a ‘high to m
oderate’ risk of ASS 

w
ithin 3 m

 of the naturalsurface. The ASS risk m
apping applicable

to the site is show
n in

Figure 3.

3.2.4
Landd capabilityy 

The Busselton M
argaret River Augusta Land Capability Study

is a broad-scale assessm
ent com

pleted 
to determ

ine the general capacity of land in the broader region to sustain agricultural land usessuch 
asgrazing, viticulture,horticulture/m

arket gardening, orchard cropsand forestry (Lantzke 1990). It 
has been review

ed as part of understanding the suitability of the land for the proposed future 
developm

ent.

The Q
uindalup/Vasse coast land system

w
ithin the site

lists the follow
ing land use capabilities:

They do not support good pasture due to low
 fertility and poor m

oisture availability.
Generally unsuitable for horticulture and forestry due to their exposure to salt spray, low

-ground 
w

ater quality, low
 fertility and poor m

oisture availability.
There are few

 areas suitable for soaks.

O
f the soil types identified w

ithin the site, the
Q

uindalup Flats(Q
uindalup South System

) has m
inor 

to m
oderate physical lim

itations for housing, w
hilst the Q

uindalup W
et Flats (Vasse System

) has 
m

oderate to m
ajor lim

itations. Neither of these soil types, how
ever, are capable to support 

agricultural activities including grazing, m
arket gardens, vineyards, orchards and forestry.There is 

high representation of the m
oderate to high capability land throughout the broader area, and 

developm
ent of the site

w
ould not decrease available agricultural land to any significant extent.
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3.3
Biodiversity and natural area assets

3.3.1
Floraa andd vegetationn 

Vegetation can be described and m
apped at different scales or units in order to illustrate general 

patterns in its distribution. At a continentalscale the Interim
 Biogeographic Regionalisation of 

Australia
(IBRA) identifies the Sw

an Coastal Plain (Environm
ent Australia 2000). 

At a finer scale, native vegetation w
ithin the site and adjacent land can be classified based on 

regional vegetation associations. Vegetation com
plex m

apping undertaken by Departm
ent of 

Biodiversity, Conservation and Attractions (DBCA 2021b)identifiesthe Q
uindalup Com

plex overthe 
m

ajority of the site
and the surrounding land to the north, east and w

est. The land to the south as 
w

ell as the southern portion of the site, how
ever, has been m

apped as the Vasse Com
plex. Each 

com
plex has been described below

, and illustrated on
Plate 3:

Q
uindalup Com

plex
(55): Coastal dune com

plex consisting m
ainly of tw

o alliances -the strand 
and fore-dune alliance and the m

obile and stable dune alliance. Local variations include the low
 

closed forest of M
elaleuca lanceolata

(Rottnest Teatree) -Callitris preissii(Rottnest Island Pine), 
the closed scrub of Acacia rostellifera

(Sum
m

er-scented W
attle) and the low

 closed Agonis 
flexuosa

(Pepperm
int) forest of Geographe Bay.

Vasse Com
plex(57):M

ixture of the closed scrub of M
elaleuca species fringing w

oodland of 
Eucalyptus rudis(Flooded Gum

) -M
elaleuca species and open forest of Eucalyptus 

gom
phocephala

(Tuart) -Eucalyptus m
arginata

(Jarrah) -Corym
bia calophylla

(M
arri). W

ill 
include areas dom

inated by Tecticornia
and Sarcocornia

species (Sam
phire) near M

andurah and 
south of the Capel River.

Plate 3: Vegetation Com
plexes (DBCA 2021b)
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Studies have indicated that the loss of biodiversity caused by habitat fragm
entation is significantly 

greater once a habitat type falls below
 30%

 of its original extent (M
iles 2001). The Environm

ental 
Protection Authority’s (EPA)(2008) Guidance Statem

ent No. 33 Environm
ental Guidance for Planning 

and Developm
entidentified a standard level of native vegetation retention of at least 30%

 of the pre-
clearing extent ofthe vegetation com

plex in a bioregion. W
ithin the south-w

est, the Q
uindalup 

Com
plex has 60.49%

 of its pre-European extent rem
aining, w

hilst the Vasse com
plex has 31.40%

 of 
its pre-European extent rem

aining (Governm
ent of W

estern Australia 2019).

3.3.1.1
Vegetationn conditionn 

Based on a review
 of publicly available aerial photography, the site has been cleared of a m

ajority of 
native vegetation since at least 1970 (Landgate 2022). It has been used for general agricultural 
purposes, such as grazing, for a num

ber of years, and m
ore recently com

m
ercial operations have 

com
m

enced w
ithin the north-eastern portion of the site, including an ice factory and fresh food 

m
arket. 

No site-specific flora and vegetation surveys have been undertaken w
ithin the site. How

ever, 
environm

ental scientists from
 Em

erge Associates have
com

pleted num
erous site visits including

Novem
ber 2020, Novem

ber 2021, Decem
ber 2021 and July 2022, and observed the ecological values 

w
ithin the site. The observations based on aerial photography w

ere supported
by the site 

observations, w
ith

the site predom
inantly cleared of native vegetation, an only

num
ber of scattered

rem
nantpaddock trees(predom

inantly Agonis flexuosa
(pepperm

int), and scattered Eucalyptus rudis
(flooded gum

))rem
aining over paddock grasses.This is consistent w

ith the native
vegetation 

m
apping for W

estern Australia
(DPIRD 2020), w

hich identified only sm
all areas of native vegetation 

in the north-eastern and south-eastern portion of the site, associated w
ith denser clum

ps of 
vegetation along existing fence lines(w

hich align w
ith areas of pepperm

int trees). The DPIRD 
m

apping identified native vegetation im
m

ediately north of the site
(w

ithin Caves Road reserve), and 
along the southern boundary.

Exam
ples of the vegetation values w

ithin the site are
illustrated w

ithin
Plate 4, Plate 5, and

Plate 6.
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Plate 4: Paddock grassextending through the south-w
estern portion of the site

(associated w
ith the 

floodw
ay area) . Trees in background are located outside the site, adjacent to the southern boundary

Plate 5: Paddock grasses and paddock trees (Agonis flexuosa), found acrossthe m
ajority ofthe site
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Plate 6: Existing com
m

ercial uses (The Shed M
arkets), currently established w

ithin the north-eastern corner 
of the site

3.3.1.2
Threatenedd andd priorityy ecologicall com

m
unitiess 

An ecological com
m

unity is a naturally occurring group of native plants, anim
als and other organism

s 
that are interacting in a unique habitat. An ecological com

m
unity’s structure, com

position and 
distribution are influenced by environm

ental factors such assoil type, position in the landscape, 
altitude, clim

ate and w
ater availability (DBCA 2020). ‘Threatened ecological com

m
unities’ (TECs) are 

ecological com
m

unities that are recognised as rare or under threat and therefore w
arrant special 

protection. 

Selected TECs are afforded statutory protection at a federal level under the Environm
ent Protection 

and Biodiversity Conservation Act 1999 (EPBC Act). TECs listed under the EPBC Act are assigned a 
conservation status. Any action likely to have a significant im

pact on a com
m

unity listed under the 
EPBC Act requires M

inisterial approval.

TECs are also listed w
ithin W

estern Australia under the Biodiversity Conservation Act 2016
(BC Act) 

and the Biodiversity Conservation Regulations 2018
(BC Regulations). Their significance is also 

acknow
ledged through other state environm

ental approval processes such as ‘environm
ental im

pact 
assessm

ent’ pursuant to Part IV of the Environm
ental Protection Act 1986 (EP Act) and the 

Environm
ental Protection (Clearing of Native Vegetation) Regulations 2004. 
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A plant com
m

unity that is under consideration for listing as a TEC in W
estern Australia, but does not 

yet m
eet survey criteria or has not been adequately defined, m

ay be listed as a ‘priority ecological 
com

m
unity’ (PEC). Listing as a PEC is sim

ilarly considered during state approval processes. 

A review
 of the publicly available datasets (NatureM

ap (DBCA 2021a),Locate SLIP (Landgate 2022), 
Protected M

atters Search Tool(PM
ST)(DCCEEW

 2022)indicates a num
ber of threatened ecological 

com
m

unities (TECs), priority ecological com
m

unities (PECs), m
ay occur in the general area, and are 

outlined in Table 1. 

Table 1: Sum
m

ary of threatened and priority ecological com
m

unities w
ith potential to occur in general area

Com
m

unity based on database search
Conservation status

State
Federal

Banksia W
oodlands of the Sw

an Coastal Plain 
Priority 3

Endangered

Clay Pans of the Sw
an Coastal Plain

(is a com
posite of four com

m
unities, w

ith ‘Dense shrublands on clay 
flats’ found in general area)

Vulnerable 
(Dense shrublands on 
clay flats)

Critically Endangered

Q
uindalup Eucalyptus gom

phocephala
and/or Agonis flexuosa

w
oodlands

Priority 3
-

Subtropical and Tem
perate Coastal Saltm

arsh 
Priority 3

Vulnerable

Tuart (Eucalyptus gom
phocephala) W

oodlands and Forest of the Sw
an 

Coastal Plain 
Priority 3

Critically Endangered

No detailed flora and vegetation surveys have been com
pleted, how

ever based on the detailed site 
observations (discussed above), none of these values are likely to be present given the highly 
disturbed nature of the site, w

ith the site dom
inated by paddock grasses w

ith occasional Agonis 
flexuosa

and eucalypts (Eucalyptus rudis) present as paddock trees.

3.3.1.3
Threatenedd andd priorityy floraa 

Certain flora species that are considered to be rare or under threat w
arrant special protection under 

federal and/or state legislation. At a federal level, flora species m
ay be listed as ‘threatened’ 

pursuant to the EPBC Act.  Threatened flora species listed under the EPBC Act are assigned a 
conservation status according to attributes such as population size and geographic distribution. Any 
action likely to have a significant im

pact on a taxon listed under the EPBC Act requires M
inisterial 

approval.

At a state level, plant species m
ay also be classed as ‘threatened’ under the BC Act.Sim

ilarly, it is an 
offence to ‘take’ or ‘disturb’ threatened flora listed under the BC Act w

ithout M
inisterial approval.

Flora species that do not currently m
eet the criteria for listing as threatened but are potentially rare 

or threatened m
ay be added to the DBCA’s Priority Flora List. These species are classified into 

‘priority’ levels based on threat. W
hilst priority species are not under direct statutory protection, 

they are considered during State approval processes. 
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A review
 of the publicly available datasets (NatureM

ap (DBCA 2021a),Locate SLIP (Landgate 2022), 
Protected M

atters Search Tool(PM
ST

(DCCEEW
 2022)indicates a num

ber of threatened flora (TF) or 
priority flora (PF)m

ay occur in the general area, w
ith a list provided in Appendix B. 

No detailed flora and vegetation surveys have been com
pleted, how

ever based on the detailed site 
observations, none of these values are likely to be present given the highly disturbed nature of the 
site, w

ith the site dom
inated by paddock grasses and scattered

paddock trees.

3.3.2
Terrestriall faunaa 

No site-specific fauna surveys have been undertaken w
ithin the site, and consideration of fauna 

values have been based on the habitat that m
ay be present w

ithin the site, w
hich is usually closely 

linked w
ith native vegetation extent and condition. As discussed in Section

3.3.1, the site has been 
historically cleared of native vegetation and is com

posed of paddock grasses w
ith scattered paddock 

trees. 

Fauna species that are considered to be rare or under threat w
arrant special protection under state 

and/or federal legislation. At a federal level, fauna species m
ay be listed as ‘threatened’ pursuant to 

the EPBC Act and any action likely to have a significant im
pact on a listed threatened species requires 

approval from
 the federal M

inister for the Environm
ent.

At a state level, fauna speciesare
listed as ‘threatened’under section sections 13, 19 and 26(2) of the 

BC Act.It is an offence to ‘take’ or ‘disturb’ threatened fauna w
ithout M

inisterial approval.  In 
addition

to this, the Departm
ent of Biodiversity Conservation and Attractions (DBCA)m

aintains a list 
of priority fauna species w

hich, w
hile not considered threatened under the BC

Act and therefore not 
protected directly, involve som

e concern over their long-term
 survival.

To understand the extent of significant fauna species that are likely to occur w
ithin the local area,

searches w
ere undertaken of the DBCA’s NatureM

ap database (DBCA 2021a)and the federal 
Departm

ent of Clim
ate Change, Energy, the Environm

ent and W
ater(DCCEEW

) Protected M
atters 

Search Tool(DCCEEW
 2022), w

ith the outcom
es outlined in Appendix B. It is im

portant to note that 
these searches do not take into account the types and condition of fauna habitat occurring on the 
site butare based on the proxim

ity of the site to know
n occurrence of significant species. The 

follow
ing species of conservation significance w

ere
identified aspotentially occurring w

ithin the 
vicinity of the site:

Baudin’s Black-Cockatoo (Calyptorhynchus baudinii)(state and federally listed).
Carnaby`s Black-Cockatoo (Calyptorhynchus latirostris) (state and federally listed).
Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) (state and federally listed).
W

estern Ringtail Possum
 (Pseudocheirus occidentalis) (state and federally listed).

W
ith regard to black cockatoos, the site is not m

apped as an area
w

ith
know

n roosting
habitatfor

the
three black cockatoo

species(DBCA 2019c),nor is the site m
apped as an area w

ith know
n 

breeding habitat (DBCA 2019b). This w
as further supported by the

outcom
es docum

ented w
ithin the 

2019 Great Cocky Count Survey Report (DBCA 2019a).During the
detailed

site visit, Em
erge 

Associates identified that the
scattered paddocks trees w

ithin the site are predom
inantly Agonis 
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flexuosa
and w

ould not provide im
portanthabitat for the three black cockatoo

species.In particular, 
Agonis flexuosa

is a low
 priority foraging plant and is not know

n to support roosting or breeding.

For w
estern ringtail possum

, w
hile it is acknow

ledged that the site is w
ithin the ‘core habitat’ area 

defined w
ithin the federal governm

ent’sreferral guidelines, this is largely based on acknow
ledging 

that suitable habitat could occur and potential im
pacts to this species should be considered.  Em

erge 
Associates have considered the federal governm

ent referral guidelines as w
ell as the detailed 

conservation advice and recovery plan (DPAW
 2017) for this species in understanding the habitat 

values provided by the site, and potential im
pacts on this species.  The scattered paddock trees m

ay 
provide som

e foraging habitat for w
estern ringtail possum

,how
ever the scattered treesare not 

considered to be im
portantor criticalhabitat(as defined by the recovery plan (DPAW

 2017))due to 
the lack of canopy connectivity and connection to other areas of rem

nant vegetation adjacent to the 
site, a key habitat requirem

ent for w
estern ringtail possum

.W
ithout this connection, possum

s w
ould 

need to transit through open areas w
here they are at risk of predation, and is therefore not a 

preference.  It is anticipated
that developm

ent of the site w
ould im

prove the habitatvalues provided 
by the site for this species, and is discussed further in Section 5.4.

The site is considered to have overall low
 biodiversity value from

 a fauna perspective due to the lack 
of native vegetation w

ithin the site, w
hen com

pared to surrounding rem
nant vegetation w

ithin the 
Caves Road reserve to the north, and areas of intact native vegetation w

ithin
the Locke Nature 

Reserve
further to the w

est.This is prim
arily due to the lack of understorey vegetation and 

connectivity betw
een the scattered trees.

3.3.3
Conservationn reserves 

3.3.3.1
DBC AA m

anagedd landss 

DBCA has tenure of or interests in num
erous areas of land across the state for a range of purposes. 

Tenure categories include national parks, nature reserves, conservation parks, m
arine parks, m

arine 
nature reserves, m

arine m
anagem

ent areas, section 5(1)(g) reserves, state forest and tim
ber 

reserves. These areas are m
apped w

ithin the Legislated Lands and W
aters(DBCA 2022c)and Lands 

of Interest (DBCA 2022b)datasets. The Legislated Lands and W
aters (DBCA 2022c)dataset includes 

lands subject to the follow
ing legislation; the Conservation and Land M

anagem
ent Act 1984

, Sw
an 

and Canning Rivers M
anagem

ent Act 2006
and lands identified under the Land Adm

inistration Act 
1997. The Lands of Interest (DBCA 2022b)dataset includes all other lands of w

hich DBCA is 
recognised as the m

anager but is not vested under any act. These lands com
prise of crow

n land and 
freehold land w

hich DBCA has been acknow
ledged by the Departm

ent of Planning, Lands and 
Heritage (DPLH) as the responsible agency.

No DBCA m
anaged lands have been identified w

ithin the site. The
Locke Nature Reserve is located 

approxim
ately 230 m

 w
est of the site, w

hilst the Ngari Capes M
arine Park is located approxim

ately 
450 m

 north of the site.
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3.3.3.2
Cityy off Busseltonn m

anagedd landss 

There is no
City of Busselton

m
anaged

conservation land identified
w

ithin the site or im
m

ediately 
adjacent. 

3.3.4
Ecologicall linkagess 

Ecological linkages are linear landscape elem
ents that allow

 the m
ovem

ent of fauna, flora and 
genetic m

aterial betw
een areas of rem

nant habitat. This exchange of genetic m
aterial betw

een 
vegetation rem

nants im
proves the viability of those rem

nants by allow
ing greater access to breeding 

partners and food sources, refuge from
 disturbances such as fire and m

aintenance of genetic 
diversity of plant com

m
unities and populations. Ecological linkages are ideally continuous or near-

continuous as the m
ore fractured a

linkage is, the less ease flora and fauna have in m
oving w

ithin the 
corridor (Alan Tingay and Associates 1998).

The Perth Biodiversity Project, supported by the W
estern Australia Local Governm

ent Association 
(W

ALGA), have identified and m
apped regional ecological linkages w

ithin the Perth M
etropolitan 

Region (W
ALGA and PBP 2004). This study w

as extended beyond the Perth M
etropolitan Region 

through the South W
est Biodiversity Project, resulting in the identification and m

apping of the South 
W

est regional ecological linkages (M
olloy

et al.2009).

There are no m
apped ecological linkages w

ithin the site, how
ever,ecological linkage no. 65 is 

identified to the south of the site, associated w
ith the Broadw

ater Nature Reserve Sw
am

p (DEC 
2009). 

3.3.5
Environm

entallyy Sensitivee Areass 

‘Environm
entally sensitive areas’(ESAs) are prescribed under the Environm

ental 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 com

m
unities or 

ecosystem
s. Exem

ptions under the Environm
ental Protection (Clearing of Native Vegetation) 

Regulations 2004 do not apply w
ithin ESAs. How

ever, exem
ptions under Schedule 6 of the 

Environm
ental Protection Act 1986

(EP Act)still apply, including any clearing in accordance w
ith a 

subdivision approval under the Planning and Developm
ent Act 2005 (a recognised exem

ption under 
the Schedule 6 of the EP Act).

No ESAs are m
apped

w
ithin

the site. An ESA is situated approxim
ately 180

m
 w

est of the site (DW
ER 

2021), associated w
ith a conservation category w

etland feature.

3.4
Hydrology

3.4.1
Groundw

aterr 

The site is w
ithin the Busselton-Capel groundw

ater m
anagem

ent area and the Dunsborough-Vasse 
subarea. The W

ater Register(DW
ER 2022c)indicates that the site is underlain by a m

ulti-layered 
system

, w
hich includesfollow

ing aquifers:
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Superficial Sw
an –

unconfined
Leederville –

confined
Sue CoalM

easures –
confined

The W
ater Registerindicates that the SuperficialSw

an
and Leederville aquifers are fully allocated, 

w
hilst the Sue Coal M

easure has w
ater allocation available. 

Em
erge Associates undertook m

onthly groundw
ater m

onitoring atthe five m
onitoring bores across 

the site, betw
een July 2021 and Novem

ber 2021, and July 2022 and Novem
ber 2022. The results are 

sum
m

arised in Table 2
and

indicate that the m
axim

um
 groundw

ater level (M
GL) w

ithin the site 
occurred across different m

onths (betw
een August to O

ctober) and ranged from
 1.19 m

BGL in the 
north-eastern portion of site to

1.54 m
BGL in the low

er central section of the site.The highest 
groundw

ater levels occurred in 2021 com
pared to 2022. The m

onitoring bore locations and 
indicative groundw

ater levels are show
n in

Figure 4.

Table 2: Annual w
inter peak (m

BGL) collected betw
een Augustand N

ovem
ber 2021 and August and N

ovem
ber 

2022

Bore ID

Depth to groundw
ater (m

BGL)

July
August

Septem
ber

October
Novem

ber

2021
2022

2021
2022

2021
2022

2021
2022

2021
2022

M
W

1
2.26

1.95
1.49

1.78
1.77

1.9
1.32

2.05
1.55

2.15

M
W

2
1.74

1.83
1.52

1.46
1.19

1.458
1.29

1.67
2.04

1.74

M
W

3
1.82

2.16
1.54

1.84
1.69

1.907
1.77

2.08
2.44

2.19

Error! 
Reference 
source not 
found.M

W
4

2.41

2.7

2.10

2.73

2.19

2.833

1.25

2.47

1.99

2.57

M
W

5
1.60

1.99
1.26

1.58
1.39

1.627
1.79

1.81
1.74

1.9

*
Bold

valuesindicate the groundw
ater level m

onitoring eventw
here the annual w

inter peak w
as recorded.

Groundw
ater quality sam

pling undertaken in August 2021 and Septem
ber 2022 by Em

erge 
Associates as part of the groundw

ater m
onitoring program

 indicate that the nutrient concentrations 
recorded are not inconsistent w

ith w
hat w

ould be expected for historical agricultural land in the 
region. This is further detailed w

ithin the LW
M

S (Em
erge Associates 2022b).

3.4.2
Surfacee w

aterr 

A review
 of the publicly available flood m

apping database and
subsequent inform

ation provided by 
DW

ER
(Seew

raj 2021)indicates that a 1%
 annual exceedance probability (AEP)event floodw

ay and 
flood fringe is located w

ithin the south-w
estern corner of the site, as show

n in
Figure 4. This 

floodw
ay connects to the Broadw

ater Nature Reserve Sw
am

p (BNRS)floodw
ay im

m
ediately south of 

the site. According to flood m
apping

the flood height of the adjacent floodw
ay is approxim

ately 1.65 
m

AHD in a 1%
 AEP event(W

AW
A 1987). 
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The Buayanyup M
ain Drain (BM

D) and Sub A drain located betw
een Florence Road and the coastal 

outlet is located approxim
ately 180 m

 w
est of the site, as show

n in
Figure 4. This drain is highly 

m
odified in the dow

nstream
reach and discharges north to Geographe

Bay, w
hich is 400 m

 north of 
the site. The Buayanyup drainage system

 is m
anaged by W

ater Corporation and provides rural 
drainage from

 upstream
 catchm

ents, safely catering and m
aintaining flood w

ater conveyance up to
the 5%

 AEP event. 

The BNRS
is located im

m
ediately south of the site and positioned betw

een the BM
D and the Vasse 

Diversion Drain (VDD), w
hich is approxim

ately 6 km
 to the east of the site. It acts as a

large regional 
surface w

ater retention area prior to
discharging to the VDD.This area to the south is subject to 

flooding, and in a 1%
 AEP rainfall eventflood levels are likely to peak at 1.66 m

AHD in the BNRS
(JDA 

2017).  

3.4.3
W

etlandss 

A review
 of the Geom

orphic W
etlands of the Sw

an Coastal Plain dataset (DBCA 2022a)indicates 
thata

num
ber of m

ultiple use w
etlands(M

UW
s) are identified w

ithin the site.  This includesthree
M

UW
s in the southern and south-w

estern portions of the site (unique feature identification (UFI) 
#39,#63, #13195);and one M

UW
 (UFI #64) w

ithin the north-eastern portion of the site.The location 
of the M

UW
s area show

n in
Plate 7.

Plate 7: Geom
orphic W

etlands (DBCA 2022a)

No conservation category w
etlands (CCW

s) are presentw
ithin the site

or w
ithin close proxim

ity.A 
CCW

 is located w
est of Buayanyup Drain, how

ever is m
ore than 225 m

 from
 the site.
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The presence of a w
etland can indicate that groundw

ater m
ay be close to the surface at different 

periods of the year. As part ofthe site visit, and based on discussions w
ith the landow

ners, it appears 
that w

aterlogging m
ay occur in areas identified asa

M
UW

 (particularly in w
inter).

3.4.4
Publicc drinkingg w

aterr sourcee areaa 

Public drinking w
ater source areas (PDW

SAs) are proclaim
ed by the

DW
ER to protect identified 

drinking w
ater sources, including surface w

ater and groundw
ater sources (DoW

 2009). They are 
proclaim

ed under the M
etropolitan W

ater Supply,Sew
erage and Drainage Act 1909 or the Country 

Areas W
ater Supply Act 1947 as W

ater Reserves, Catchm
ent Areas or Underground W

ater Pollution 
Control Areas. PDW

SAs provide the population w
ith the m

ajority of its drinking w
ater supplies and 

can be vulnerable to contam
ination from

 a range of land uses. O
nce an area is identified as a PDW

SA, 
consideration needs to be given to the intended land use and associated activities to ensure that 
they are appropriate in m

eeting the w
ater protection quality objectives of the area.

The site is not w
ithin a PDW

SA
(DW

ER 2022b). 

3.5
Coastal processes

The site is situated approxim
ately 400 m

 south of Geographe Bay
and coastalhazard risk m

apping 
prepared by the City of Busselton (2022) indicates that it could be subjected to coastalhazards, such 
as erosion and inundation

based on a sea level rise of 0.9 m
.

The northern portion
of the site is 

identified
w

ithin the
2120 erosion hazard line, and the Coastal Hazard Risk M

anagem
ent and 

Adaption Plan (CHRM
AP) (City of Busselton 2022)notes that storm

 surge inundation could be as high 
as2.5

m
AHD

based on present sea levels. W
ith

the com
bined effects of clim

ate change and sea level 
rise, it is expected that the sites vulnerability

to these coastal processesw
ill increase in the future, 

and the City’s CHRM
AP requires a m

inim
um

 finished floor of 2.7
m

AHD
to be achieved.

A review
 of Coastal Risk Australia (NGIS 2022)indicatesthat the southern portion of the site

m
ay 

also be inundated during high tide events as a result of a sim
ilar sea level rise (0.84 m

based on 
Coastal Risk Australia m

odelling)by 2100. The area of inundation is predicted to occur w
ithin the 

existing floodw
ay and flood fringe, as depicted in Figure 4. 

3.6
Heritage

3.6.1
Aboriginall heritagee 

The Aboriginal Heritage Inquiry System
 (AHIS) is m

aintained pursuant to Section 38 of the Aboriginal 
Heritage Act 1972 by the Departm

ent of Planning, Lands and Heritage (DPLH), and contains 
inform

ation on registered Aboriginal heritages sites and other heritage places throughout W
estern 

Australia. In accordance w
ith the Aboriginal Heritage Due Diligence Guidelines(DAA 2013), a search 

of the AHIS online database (DPLH 2022)w
as undertaken. 

A portion of an ‘Other Heritage Place’ (ID 5337) is m
apped as extending into the w

estern portion of 
the site, as show

n on
Figure 5.This feature is described as ‘skeletal m

aterial/burial’ and is likely to be 
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associated w
ith the drain further to the w

est(supported by inform
ation provided in the Buayanyup 

River Action Plan (Geographe Catchm
ent Council 2010))w

here the
Aboriginal site is described

as 
being associated w

ith the drain.

3.6.2
N

on-Indigenouss heritagee 

In order to determ
ine the actual or potential presence of sites or features of non-indigenous heritage 

significance w
ithin the site, a review

 of readily available inform
ation at a federal, state and local 

governm
ent level w

as undertaken to determ
ine if any of the follow

ing occur w
ithin the site:

W
orld Heritage Sites.

National Heritage Places.
Com

m
onw

ealth Heritage Places.
Sites listed in the State Register of Heritage Places.
Sites listed in the City of Busselton Heritage Register.

A desktop search of the State Heritage O
ffice database, w

hich includes state and local lists (Heritage 
Council of W

A 2021), the Australian Heritage Database, w
hich includes the

National and 
Com

m
onw

ealth Heritage Lists (Environm
ent 2019)and the City of Busselton Heritage Register(City 

of Busselton 2014)indicates thatthere are no heritage sites listed w
ithin the site.The New

tow
n 

House (associated w
ith Am

elia Park Lodge) is located im
m

ediately south of the site, as show
n in

Figure 5. This feature is identified as having local heritage value
and w

ill not be im
pacted by 

developm
ent w

ithin the site. 

3.7
O

ther land use considerations

3.7.1
Historicc andd existingg landd usess 

As outlined previously, based on a review
 of publicly available aerial photography, the site has been 

cleared of a m
ajority of native vegetation since at least 1970 (Landgate 2022).It has been used for 

general agricultural purposes, such as grazing, for a num
ber of years, and m

ore recently com
m

ercial 
operations have com

m
enced w

ithin the north-eastern portion of the site, including an ice factory 
and fresh food m

arket.

3.7.2
Potentiall sitee contam

inationn 

Consideration
of the potential for contam

ination has been undertaken in accordance w
ith 

Assessm
ent and m

anagem
ent of contam

inated sites: Contam
inated sites guidelines (DER 2014) and 

included the follow
ing: 

A review
 of the DW

ER Contam
inated Sites Database

(DW
ER 2022a).The site or nearby w

as not 
identified as being ‘contam

inated –
rem

ediation required’, ‘contam
inated –

restricted use’ or 
‘rem

ediated for restricted use’.
A detailed review

 of available historic aerial photography, to understand if potentially 
contam

inating
activities could have occurred w

ithin the site, such as intensive agriculture, 
m

arket gardens, landfilling or other activities considered a risk of contam
ination.
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A review
 of previous and existing land uses w

ithin the site, based on inform
ation from

 the
landow

ner.

The historic and current ongoing agricultural (grazing) land use present across the site is not 
identified as a potentially contam

inating land use, and therefore in accordance w
ith Assessm

ent and 
m

anagem
ent of contam

inated sites: Contam
inated sites guidelines (DER 2014), is not considered to 

represent any significant risk of potential for contam
ination w

ithin the site. 

A review
 of the Departm

ent of Defence
Unexploded Ordnance (UXO

) search tool(Departm
ent of 

Defence 2022)did not identify any
potential UXO occurrences w

ithin the local area.

3.7.3
M

osquitoss andd nuisancee insectss 

M
osquitos and other nuisance insects (m

idges, etc.) are a concern for local governm
ents and health 

authorities, given they can spread disease (such as Ross River virus w
ith m

osquitos), cause nuisance 
to the com

m
unity, and affect both health and lifestyle.  

Given the presence of a
constructed w

aterbody w
ithin the southern portion of the site and a 

seasonalnatural w
aterbody further to the south, and the potential presence for standing

w
ater, a 

prelim
inary assessm

ent under the Departm
ent of Health (DoH)Chironom

id m
idge and m

osquito risk 
assessm

ent guide for constructed w
aterbodies (Departm

ent of Health 2007)) has been undertaken 
for the site.The assessm

ent indicates that:

For the existing w
aterbody w

ithin the south-w
estern portion of the site, it hasbeen identified as 

achieving a ‘m
edium

 risk’ rating, w
hich can be described as‘increased probability of m

idge or 
m

osquito breeding so as to create a
problem

. Requires im
proved m

onitoring and ongoing 
m

aintenance in order to
prevent problem

s from
 occurring’.

W
hile the assessm

ent guide is not specifically applicable to determ
ining risk

for a natural w
ater 

feature, risk for the w
ater feature to the south has been

considered and it is likely to have a 
‘m

edium
’ risk rating as w

ell. The existing
strip of vegetation betw

een the w
ater feature to the 

south and the site islikely to provide a barrier to m
osquito and m

idge m
ovem

ent based on
prevailing south-w

esterly w
inds.

The existing w
aterbody is likely to be rem

oved as part of the proposed developm
ent, and standing 

w
ater w

ithin the site w
ill be m

anaged through the im
plem

entation of the LW
M

S (Em
erge Associates 

2022b), discussed further in Section
4.

3.8
Surrounding land uses

Land uses surrounding the site include residential developm
ent (i.e.public open space, footpaths, 

roads, dw
ellings, com

m
ercial enterprises) and rural pursuits/farm

land (i.e. grazing, tourist 
accom

m
odation, conservation land). A review

 ofthe
surrounding land uses and outcom

es from
 the 

site visitsidentified the follow
ing land usesand features:

Caves Road is located im
m

ediately north of the site, w
ith land zoned ‘residential’ under the City 

of Busselton LPS No.21 and Geographe Bay further north. 
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Bussell Highw
ay islocated im

m
ediately to the east of the site. Land zoned ‘residential’ under the 

City of Busselton LPS No.21 is located further to the east.
Land zoned ‘conservation’ under the City of Busselton LPS No.21 is located to the south of the 
site,and is associated w

ith the BNRS. The zoning for this area also includes ‘special control 
areas’, addressing landscape value, w

etland and floodw
ay.

An RAC holiday/caravan park is located im
m

ediately to the w
est of the site, w

ith Buayanyup 
Drain further to the w

est. A large area of rem
nant vegetation exists further to the w

est and is 
reserved

‘recreation’ under the City of Busselton LPS No.21
and is associated w

ith Locke Nature 
Reserve.

Caves Road and Bussell Highw
ay

are
regional distributor roads, and identified asan

‘other significant 
freight/traffic route’in Schedule 2 South W

estofState Planning Policy 5.4
Road and Rail Noise (SPP 

5.4)(W
APC 2019b). The purpose of SPP 5.4 is to m

inim
ise the adverse im

pact of road and rail noise
on noise-sensitive land use and/or developm

ent w
ithin the specified trigger distance of strategic 

freight and m
ajor traffic routes and other significant freight and traffic routes.In accordance w

ith 
SPP 5.4, consideration of noise for sensitive land uses is required w

ithin 200 m
 of the road 

carriagew
ay edge.The location of these roadsin relation to the site

and areas w
here considerations 

subject to SPP 5.4 (and in particular potential noise im
pacts) w

ill apply are show
n in Plate 8.

Plate 8: SPP
5.4 ‘other significant freight/traffic routes’200 m

 trigger distance

3.9
Bushfire hazard

The entire site is designated as a ‘bushfire prone area’ in the state M
ap of Bush Fire Prone Areas

(O
BRM

 2021)and is show
n in

Plate 9. 
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A Bushfire M
anagem

ent Plan
(BM

P)(Em
erge Associates 2022a)has been prepared to support the 

proposed schem
e am

endm
ent and structure plan and considers the potential m

itigation and 
m

anagem
ent of bushfire risks in accordance w

ith State Planning Policy 3.7 Planning in Bushfire Prone 
Areas(SPP 3.7) (W

APC 2015a)and the Guidelines for Planning in Bushfire Prone Areas Version 1.4
(the Guidelines) (DPLH &

 W
APC 2021).

In accordance w
ith SPP 3.7 and the Guidelines, existing bushfire hazards w

ithin and nearby to the 
site have been identified and then classified pursuant to Australian Standard 3959:2018 Construction 
of buildings in bushfire prone areas(AS 3959), in order to understand the current bushfire risk to the 
site.  Areas of bushfire hazard include:

Vegetation w
ithin the site, nam

ely:
o

W
oodland vegetation, associated w

ith rem
nant vegetation along the boundary betw

een Lot 
4 and Lot 12, w

ithin the north-eastern portion of the site.
o

Scrub vegetation, associated w
ith vegetation adjacent to Caves Road in Lot 12.

o
Grassland

vegetation, identified across the m
ajority of the site, associated w

ith existing 
cleared paddocks w

ith scattered paddock trees.
Vegetation external to the site, nam

ely:
o

Existing forest vegetation associated w
ith existing rem

nant vegetation to the north ofthe 
site

w
ithin Caves Road reserve.

o
Scrub vegetation associated w

ith
rem

nant vegetation w
ithin

the RAC Busselton Holiday 
Park, and situated to the south-w

est of the site.
o

Grassland vegetation to the south and south-east, associated w
ith cleared land w

hich is 
regularly grazed and/or subject to inundation. 

Bushfire hazard level m
apping com

pleted for the site in accordance w
ith the Guidelines indicatesit 

is largely subject to a ‘M
oderate’ bushfire hazard, associated w

ith the areas of paddock areas 
(identified as grassland) (Em

erge Associates 2022a). A sm
all patch of an ‘Extrem

e’ bushfire hazard is 
situated w

ithin the north-eastern portion, associated w
ith the w

oodland vegetation along the 
boundary betw

een Lot 4 and Lot 12.This is show
n in

Figure 6.
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Plate 9: Areas w
ithin and surrounding the site identified as ‘bushfire prone areas’ (as indicated in purple) under 

the state-w
ide M

ap of Bush Fire Prone Areas (OBRM
 2021).



Project num
ber: EP20-141(04)|Decem

ber 2022
Page 26

EEnvironm
entall Assessm

entt andd M
anagem

entt Strategyy 
Abbey South Structure Plan Area

Prepared forVarious Landow
ners

Doc No.: EP20-141(04)—
012d SJB| Version: D

4
Environm

ental Factors Considered by the EPA

4.1
Environm

ental principles

The five principles of environm
ental protection in W

estern Australia are set out in Section 4A of the 
EP Act. The m

anner in w
hich these principles have been considered w

ithin the schem
e am

endm
ent 

and structure
plan

and w
ill be addressed through future planning (subdivision) and developm

ent 
stages is presented in

Table 3.Further detail on the environm
ental values w

ithin the site and 
proposed m

anagem
ent are considered in

the
sections further below

. 

Table 3: EP Act Principles

Principle
Consideration

1. The precautionary principle 
W

here there are threats of serious or 
irreversible dam

age, lack of full scientific 
certainty should not be used as a reason 
for postponing m

easures to prevent 
environm

ental degradation. In application 
of this precautionary principle, decisions 
should be guided by: 

a.
careful evaluation to avoid, w

here 
practicable, serious or irreversible 
dam

age to the environm
ent; and 

b.
an assessm

ent of the risk- w
eighted 

consequences of various options.

The proponent has addressed the precautionary principle by developing a 
suitable understanding of the environm

ental values of the site (flora, 
vegetation, fauna, w

etlands, surface w
ater, groundw

ater, noise
and 

geotechnical conditions) such that decisions regarding the structure plan and 
its design

can be m
ade w

ithout the risk of any potentially unknow
n 

environm
ental values being im

pacted.

The structure plan
(provided w

ithin Appendix A) has been inform
ed by and 

responds to the outcom
es of site investigations, through the adoption of an 

im
pact -avoidance approach to m

itigate potential environm
ental im

pacts. 
This reduces the risk of significant environm

ental im
pacts occurring, w

hich 
reduces any potential environm

ental risks associated w
ith future 

im
plem

entation of the structure plan.

2. The principle of intergenerational 
equity 
The present generation should ensure 
that the health, diversity and productivity 
of the environm

ent is m
aintained and 

enhanced for the benefit of future 
generations.

Environm
ental values w

ithin the site are currently located w
ithin a num

ber 
of privately ow

ned land parcels, w
hich are not accessible to the public, nor 

are these environm
ental values currently m

anaged
or actively enhanced.  

W
hilst im

plem
entation of the structure plan m

ay result in som
e 

environm
ental im

pacts, significant im
pact avoidance m

easures have been 
incorporated into the structure plan layout, through the proposed public 
open space netw

ork. As such, im
plem

entation of the structure plan w
ill 

allow
 for the proposed public open space areas (containing environm

ental 
values) to be transferred into public land tenure and ow

nership, and 
m

anaged in the long-term
. This w

ill ensure that environm
ental values w

ithin 
the site w

ill be accessible to the public and w
ill be m

aintained and enhanced 
in the long-term

 for the benefit of future generations. 

3. The principle of the conservation of 
biological diversity and ecological 
integrity 

Conservation of biological diversity and 
ecological integrity should be a 
fundam

ental consideration.

The site has been historically cleared to support agricultural land uses, 
how

ever the rem
aining values, nam

ely rem
nant scattered trees and the 

flood w
ay feature (i.e. the areas offering potential values of conservation 

significance) are being retained w
ithin public open space providing 

opportunities for preservation and enhancem
ent, responding to this 

principle. The future retention of environm
ental values w

ithin the site w
ill 

support the im
provem

ent of biological diversity and ecological integrity. 
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Table 3: EP Act Principles(continued)

Principle
Consideration

4. Principles relating to im
proved 

valuation, pricing and incentive 
m

echanism
s 

a.
Environm

ental factors should be 
included in the valuation of assets 
and services. 

b.
The polluter pays principles –

those 
w

ho generate pollution and w
aste 

should bear the cost of 
containm

ent, avoidance and 
abatem

ent. 
c.

The users of goods and services 
should pay prices based on the full 
life-cycle costs of providing goods 
and services, including the use of 
natural resources and assets and 
the ultim

ate disposal of any w
aste. 

d.
Environm

ental goals, having been 
established, should be pursued in 
the m

ost cost-effective w
ay, by 

establishing incentive structure, 
including m

arket m
echanism

s,
w

hich enable those best placed to 
m

axim
ise benefits and/or m

inim
ise 

costs to develop their ow
n solution 

and responses to environm
ental 

problem
s.

Sm
aller, isolated and m

ore disturbed areas of environm
ental values are 

typically less ecologically viable and can be m
ore difficult to m

aintain or 
restore in the long-term

, and ongoing m
anagem

ent costs becom
e 

increasingly higher, w
hich is generally not practical for land m

anagem
ent 

authorities. In som
e situations, these areas are suitable to support m

ultiple 
uses,w

hereby som
e environm

ental characteristics can be retained (for 
exam

ple m
ature trees) w

hile also allow
ing other recreational activities or 

drainage functions. The public open space netw
ork has been located to 

m
axim

ise existing tree retention, and through a central corridor of public 
open space, also provide an opportunity to increase m

ovem
ent of ecological 

values across the landscape betw
een areas of existing rem

nant vegetation 
and/or landscape value (e.g. the floodw

ay). 

Use and disposal of goods, services and w
aste w

ill be m
anaged in 

accordance w
ith existing state and local arrangem

ents, w
ith w

aste 
m

inim
isation m

easures being explored by the City of Busselton. The site 
m

inim
ises the requirem

ent for use of natural resources, such as fill, w
ith the 

m
ajority of the site achieving the required m

inim
um

 finished floor level of 
2.7

m
AHD to m

eet coastal hazard responses (w
hich also addresses flooding 

risks). 

5. The principle of w
aste m

inim
isation 

All reasonable and practicable m
easures 

should be taken to m
inim

ise the 
generation of w

aste and its discharge into 
the environm

ent.

Future im
plem

entation of urban developm
ent across the site w

ill take all 
reasonable and practical m

easures to m
inim

ise the generation of w
aste and 

its discharge into the environm
ent. 

4.2
Key environm

ental factors

The EPA policy fram
ew

ork (EPA 2021)considers 13 environm
ental factors, relating to five them

es; 
sea, land, w

ater, air and people. For each of these factors, the EPA has identified an environm
ental 

objective aim
ed tow

ards ensuring the objects and principles of the EP Act are achieved. Table 4
outlines each of these environm

ental factors, the EPA’s stated objective and a scoping assessm
ent of 

w
hether each of the listed environm

ental factors are applicable to the schem
e am

endm
ent and 

structure plan. 

The environm
ental factors determ

ined to be applicable to the site
are discussed in detail in 

Section
5.O

ther relevant m
atters not addressed through the factors, such as bushfire are also 

addressed in
Section

5. Investigations utilised to support the understanding of values w
ithin the site 

and nearby have
included a Local W

ater M
anagem

ent Strategy (LW
M

S)(Em
erge Associates 2022b)

and a Bushfire M
anagem

ent Plan
(BM

P)(Em
erge Associates 2022a).
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment.

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

Sea Benthic 
Communities 
and Habitats 

Benthic communities are 
biological communities that 
live in or on the seabed.

To protect benthic 
communities and habitats 
so that biological diversity 
and ecological integrity are 
maintained. 

The site is situated approximately 400 m inland from the coast and does not contain 
or interact with the marine environment. This is not an applicable factor for the site
or any associated future urban development.

Not applicable

Coastal 
Processes 

Coastal processes relate to 
‘any action of natural forces 
on the coastal environment’.

To maintain the geophysical 
processes that shape coastal 
morphology so that the 
environmental values of the 
coast are protected. 

In response to the sea level rising projections, the City of Busselton has developed 
an adaptation plan to accommodate the potential coastal inundation impact of a 
0.2% annual exceedance (AEP) storm event (which is equivalent to a 1:500 year 
average recurrence interval (ARI)). The adaptation plan is detailed within the 
CHRMAP (City of Busselton 2022) and provides coastal development planning 
requirements that need to be implemented in future development. This includes 
meeting a minimum finished floor level of 2.7 mAHD within the site, which is 
achievable based on existing topographic contours and with minimal additional fill 
likely to be required. Therefore, the proposed future development can meet the EPA 
objective.

Section 5.1

Marine 
Environmental 
Quality 

Relates to coastal waters and 
estuaries and the level of 
contaminants in water, 
sediments or biota or to 
changes in the physical or 
chemical properties of waters 
and sediments relative to a 
natural state.

To maintain the quality of 
water, sediment and biota 
so that environmental 
values are protected. 

The site is situated approximately 400 m inland from the coast and does not contain 
or interact with the marine environment. This is not an applicable factor for the 
structure plan or any associated future urban development of the site.

Not applicable

Marine Fauna It is described as ‘animals that 
live in the ocean or rely on the 
ocean for all or part of their 
lives’.

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

The site is situated approximately 400 m inland from the coast and does not contain 
or interact with the marine environment. This is not an applicable factor for the 
structure plan or any associated future urban development of the site.

Not applicable
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment. (continued)

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

Land Flora and 
Vegetation 

Flora is defined as native 
vascular plants, while 
vegetation relates to 
groupings of different flora 
patterned across the 
landscape.

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

The site is predominantly cleared of native vegetation, with only a small number of 
scattered paddock trees remaining over paddock grasses. No TF, PF, TECs or PECS 
are likely to occur within the site. Public open space areas have been located to 
maximise the retention of existing trees. Overall, the proposed development of the 
site will be able to contribute to improving the flora and vegetation values within 
the site given the proposed public open space network, which will provide an 
opportunity to increase the composition of plant species and vegetation structure, 
improving biological diversity and ecological integrity. Therefore, the proposed 
future development can meet the EPA objective.

Section 5.2

Landforms Relate to ‘the distinctive, 
recognisable physical features 
of the earth’s surface having a
characteristic shape produced 
by natural processes. A 
landform is defined by the
combination of its geology 
(composition) and 
morphology (form)’.

To maintain the variety and 
integrity of significant 
physical landforms so that 
environmental values are 
protected. 

No significant landforms have been identified within the site. The function of soils 
will be maintained as part of the proposed future development of the site through 
the standard planning and development process. This will include the use of 
appropriate fill material (if/where it is required). Therefore, the proposed future 
development can meet the EPA objective.

Not applicable

Subterranean 
Fauna 

This relates to fauna which 
live their entire lives (obligate) 
below the surface of the earth 
and include stygofauna 
(aquatic/living in 
groundwater) and troglofauna 
(air-breathing/living in caves 
and voids).

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

It is unlikely that the site supports any significant habitat values for subterranean 
fauna, given the key known habitat types (such as calcretes, fractured rock aquifers 
and karst limestone) do not occur. Whilst there is some uncertainty as to the specific 
occurrence of subterranean fauna, the risk of any significant impacts to 
subterranean fauna as a result of any future urban development is low, due to the 
proposed groundwater management strategy, as discussed in relation to the inland 
waters factor. Therefore, the proposed future development can meet the EPA 
objective.

Not applicable
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment. (continued)

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

Land 
(continued 
from 
above)

Terrestrial 
Environmental 
Quality 

Relates to ’the chemical, 
physical, biological and 
aesthetic characteristics of 
soils’

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

Regional ASS risk mapping (DWER 2017b) identifies the southern portion a ‘high to 
moderate’ risk of ASS within 3 m of the natural surface, while the northern portion 
of the site has a ‘moderate to low risk’. The extent of ASS which is encountered and 
potentially disturbed, and any management requirements, will be largely dependent 
upon the future extent of excavation below the natural soil surface and any 
potential dewatering activities associated with development of the site. For the 
purposes of the proposed scheme amendment and structure plan, ASS is not 
considered to pose a significant constraint to the change in land use. Furthermore, 
any future ASS considerations can be identified and suitably managed at future 
planning stages in accordance with the WAPC’s Acid Sulfate Soils Planning Guidelines
(2008a). Therefore, the proposed future development can meet the EPA objective.

Section 5.3

Terrestrial 
Fauna 

It relates to animals living on 
land or using land (including 
aquatic systems) for all or part 
of their lives.

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

Overall, the site is considered to have low biodiversity value from a fauna 
perspective due to the lack of intact native vegetation and connected canopy within 
the site, particularly when compared to surrounding remnant vegetation within 
Caves Road to the north and Locke Nature Reserve to the west. It is unlikely that the 
site would contain any habitat critical to the survival of any terrestrial fauna species 
or any species of conservation significance based on relevant conservation advice 
and recovery plans, particularly those mentioned in Section 3.3.2.

As outlined above, public open space has been located to maximise the retention of 
existing trees, and the proposed development of the site will be able to contribute 
to improving the fauna and fauna habitat values within the site given the proposed 
public open space network, which will provide an opportunity to increase 
connection across the site to existing vegetated areas/areas of environmental value, 
to support movement and use by native fauna (particularly western ringtail 
possum). Therefore, the proposed future development can meet the EPA objective.

Section 5.4
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment. (continued)

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

Water Inland Waters Inland waters are described as 
‘the occurrence, distribution, 
connectivity, movement, and 
quantity (hydrological 
regimes) of inland water 
including its chemical, 
physical, biological and 
aesthetic characteristics 
(quality)’. It includes 
groundwater and surface 
water.

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

The existing floodway has been accommodated with the public open space network 
and is fully retained, while the flood fringe is proposed to be developed in 
accordance with DWER requirements.  The quality of surface water and 
groundwater will be managed in accordance with the Better Urban Water 
Management (BUWM) Framework (WAPC 2008c), as detailed in the LWMS (Emerge 
Associates 2022b) and includes maintenance of the post development environment 
in accordance with the pre-development environment (e.g. volume of surface water 
entering and leaving the site), and the integration of water quality management 
measures into the future design of the built form, road network and public open 
space (e.g. water sensitive urban design ). While wetland features have been 
identified within the site, these features do not require any specific protection and 
can be managed through the maintaining hydrological function as per the BUWM
Framework. Therefore, the proposed future development can meet the EPA 
objective.

Section 5.5

Air Air Quality Air quality relates to ‘the 
chemical, physical, biological 
and aesthetic characteristics 
of air’. The EPA defines ‘air’ as
all the air above the ground 
up to and including the 
stratosphere.

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

The proposed future development of the site is unlikely to introduce land uses that 
would detrimentally impact air quality, or impact air quality differently to typical 
residential development already present in the broader area. In addition, the 
development of the site does not propose any sensitive land uses to be established 
in proximity to any existing operations whose emissions significantly impact air 
quality. As such, this is not an applicable factor for the proposed residential 
development of the site. Therefore, the proposed future development can meet the 
EPA objective.

Not applicable

Greenhouse 
Gas Emissions

Relates to six categories of 
greenhouse gases namely 
carbon dioxide (CO2), 
methane (CH4), nitrous oxide 
(N2O), sulphur hexafluoride 
(SF6), hydro fluorocarbons 
(HFCs) and perfluorocarbons 
(PFCs) and their production.

To protect the environment 
and to prevent, control and 
abate pollution and 
environmental harm.

Future development of the site is expected to produce a similar amount of 
greenhouse gas emissions to the existing residential development north of the site. 
Only limited clearing of vegetation (i.e. largely associated with removal of pasture 
grass and a low number of remnant trees) will be required and additional 
plants/trees will be introduced within public open space, to assist with sequestration 
of greenhouse gases. Therefore, the proposed future development can meet the 
EPA objective.

Not applicable
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment. (continued)

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

People Social 
Surroundings 

Social surroundings are 
referenced within the EP Act, 
and relate to a person’s 
‘aesthetic, cultural, economic 
and social surroundings to the 
extent that those 
surroundings directly affect or 
are affected by [their] physical 
or biological surroundings’.

Social surroundings include a 
range of considerations such 
as Aboriginal heritage and 
culture, natural and historic 
heritage (such as State 
register of Heritage Places), 
Amenity (visual, noise, odour 
dust and similar e.g. nuicance 
insects) and economic 
benefits.

To protect social 
surroundings from 
significant harm. 

Aboriginal heritage
A portion of an ‘Other Heritage Place’ (ID 5337) is mapped as extending into the 
western portion of the site. It is unlikely that Section 18 approval pursuant to the
Aboriginal Heritage Act 1972 (AHA) (or new legislation, once in effect) will be 
required given the ‘Other Heritage Place’ status of the site and that available 
information indicates this value is associated with Buayanyup Drain further to the 
west.

Under the Aboriginal Heritage Act 1972, all Aboriginal sites are protected whether 
they are known or not. Therefore, as part of future ground disturbing activities, if 
Aboriginal artefacts or sites (not previously identified) are uncovered, works will 
need to cease and a suitably qualified expert be brought in to survey the potential 
site, with additional consent pursuant to the Aboriginal Heritage Act 1972 sought if 
necessary. This can be managed throughout the standard development process. 

Any requirements pursuant to new legislation or processes will be considered if/as 
these come into effect, and where required implemented, as part of the future 
development process. No further consideration required in this EAMS.

Non-indigenous heritage
No non-Indigenous heritage sites were identified within the site. Immediately south 
of the site is Newtown House, which has historic and aesthetic significance. It is 
understood that the current land use will not be impacted. No further consideration 
required in this EAMS.

Road and rail noise
Given the site is adjacent to existing residential development that has already been 
developed for residential purposes next to Bussell Highway, it is considered that 
traffic noise does not present a fatal flaw to the rezoning of the site to ‘urban 
development’.  As discussed further in Section 5.6, it will be possible to manage 
noise impacts through the ’deemed-to-satisfy’ pathway under SPP 5.4 and the 
associated implementation guidelines, which provides outlines of separation 
distances and associated quiet house design treatments.

Section 5.6
with regard to 
amenity 
impacts 
associated 
with noise.

No other social 
surrounding 
elements 
require 
detailed 
consideration 
in this EAMS.
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Table 4: EPA factors applicable to the site. Shaded green cells indicate factors relevant for further assessment. (continued)

Factor (or part of factor) considered further in Section 5

Theme Factor Definition of factor Objective Can the proposed future development meet the EPA objective? EAMS section

People
(continued 
from 
above)
Theme

Social 
Surroundings 
(continued 
from above)

(continued from above) (continued from above) Amenity
The site is located within a ‘landscape value’ area under the City of Busselton LPS 
No. 21, within which the City seeks to determine if the proposed development is 
compatible (as far as practicable) with the existing scenic and rural character and 
whether it will materially affect wildlife refuge, wetlands, coastal environment of 
Aboriginal sites.  The development within the site is unlikely to significantly change 
the scenic character of the area given existing vegetation external to the site (which 
mostly blocks existing views into the site) will be maintained. The proposed public 
open space network will contribute to improved amenity as well as opportunity for 
the broader community to recreate within the site and connect to the existing path 
and trail network associated with Buayanyup Drain to the west, and coastal areas to 
the north.  No further consideration required in this EAMS.

Mosquito and nuisance insects
The site is located near large existing waterbodies, and may be subject to impacts 
from nearby nuisance (mosquito and midge etc.) populations, particularly from the 
south (associated with the BRNS).  Existing vegetation adjacent to the southern 
boundary of the site will be not be impacted by the development within the site, 
and provides a barrier to mosquito and nuisance insect movement based on 
prevailing winds, as per the Department of Health Mosquito Management Manual.  
The development is unlikely to increase areas of stagnant water which provides the 
potential for mosquitoes to breed, with drainage infrastructure designed to remove 
and infiltrate water as quickly as possible. The management of mosquitoes can be 
managed through the subdivision and development process. No further 
consideration required in this EAMS.

Overall, the EPA objective with regard to this factor can be achieved. Road noise is 
further considered in in Section 5.6.

Section 5.6
with regard to 
amenity 
impacts 
associated 
with noise.

No other social 
surrounding 
elements 
require 
detailed 
consideration 
in this EAMS.

Human Health Human health is described as
‘a state of complete physical, 
mental, and social well-being 
and not merely the absence of 
disease or infirmity’

To protect human health 
from significant harm. 

This factor is specific to the consideration of radiation in relation to human health, 
as other health considerations are managed through the other factors.  Radiation is 
not a relevant consideration for development of or within the site. Therefore, the 
proposed future development can meet the EPA objective.

Not applicable 
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5
Im

pact Assessm
ent and M

anagem
ent Approach

This section outlines spatial layout considerations that should be accom
m

odated w
ithin the structure 

plan to respond to the relevant environm
ental attributes and values w

ithin the site, as w
ell as any 

environm
ental m

anagem
ent requirem

ents that w
ill need to

be accom
m

odated w
ithin future 

planning and developm
ent stages.

O
nly those environm

ental values and attributes that require specific consideration based on their 
presence w

ithin the site, and/or the applicable legislation and policy requirem
ents have been

included in this section (as sum
m

arised in Table 4).

5.1
Coastal Processes

5.1.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

In the context of environm
ental im

pact assessm
ent, the EPA’s objective for coastal processes is ‘to

m
aintain the geophysical processes that shape coastal m

orphology so that the environm
ental values 

of the coast are protected’(EPA 2016d). The City of Busselton CHRM
AP

(City of Busselton 2022)
(w

hich w
as recently adopted by Council) seeks to ‘guide the identification of appropriate areas for 

the sustainable use of the coast for housing, tourism
, recreation, ocean access, com

m
ercial and other 

activities’, w
hilst protecting, conserving and enhancing coastal zone values.   

The CHRM
AP for the City of Busselton has been prepared based on a sea level rise of 0.9 m

by the 
year 2120, in accordance w

ith State Coastal Planning
Policy

(SPP 2.6) (W
APC 2013).Specific to the 

site, and as outlined w
ithin Section 3.5, the northern portion of the site is w

ithin the 2120 coastal 
erosion hazard line, and the floodw

ay area m
ay be subject to inundation due to storm

 surge. A 
finished level of 2.7 m

AHD for all buildings is required in order to m
eet the requirem

ents of the
CHRM

AP
(City of Busselton 2022), and City of Busselton have also identified the need to engage w

ith 
W

ater Corporation after 2040 to ensure the continued m
aintenance and im

provem
ent of the eastern 

bank of the Buayanyup Drain (to address storm
 surge/inundation considerations to the east, w

hich 
includes the site).

The objective for future m
anagem

ent of coastal processesw
ithin the site w

ill be principally focused 
around ensuring finished

floor levels for buildings m
eet the m

inim
um

 2.7
m

AHD, and the flooding 
associated w

ith future storm
 surge can be accom

m
odated w

ithin the floodw
ay.

5.1.2
Structuree plann layoutt considerationss forr coastall processess 

The structure plan has responded to coastal processes by ensuring the floodw
ay is m

aintained, w
ith 

it fully accom
m

odated w
ithin areas of public open space. As outlined above, the City of Busselton 

have already identified the potential risk of inundation as a result of sea level rise and/or storm
 surge 

and
w

orking w
ith the W

ater Corporation to ensure Buayanyup Drain is m
aintained and im

proved 
through to 2120.

No other spatial response is required forfuture developm
ent (particularly built form

), w
ith the 

coastal process response to be accom
m

odated through m
odification of the landform

, and ensuring a 
m

inim
um

 floor level of 2.7
m

AHD is achieved.
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5.1.3
Futuree coastall m

anagem
entt requirem

entss 

As part of the future developm
ent w

ithin the site, the City of Busselton have identified a m
inim

um
 

finished floor level (FFL) of 2.7
m

AHD
to m

itigate against the predicted inundation risk.Recently the 
City of Busselton adopted the recom

m
endations of the CHRM

AP
(City of Busselton 2022), w

hich 
includes:

Defining a ‘Coastal M
anagem

ent Area’ based on the coastal hazard erosion lines.  This w
ill 

ensure adaptation recom
m

endations are addressed at all levels w
ithin the City of Busselton, 

particularly w
ithin the planning process.

That the adaptation pathw
ays for each of the m

anagem
ent areas (as outlined w

ithin the 
CHRM

AP) are im
plem

ented. For the site, this includes achieving m
inim

um
 finished floor levels of 

2.7
m

AHD, and investing (w
ith State agencies) in storm

 surge event protection along Buayanyup 
Drain.  

Protection of the floodw
ay and application of finished floor level requirem

ents w
ill be able to be

accom
m

odated as part of engineering approvals through the standard subdivision process, w
ith a 

num
ber of m

odel subdivision conditions (W
APC and DPLH 2021)able to be applied, nam

ely D3 and 
D4 w

hich requires:

D3 Engineering draw
ings and specifications are to be subm

itted and approved, and w
orks undertaken 

in accordance w
ith the approved engineering draw

ings and specifications and approved plan of 
subdivision, for the filling and/or draining of the land, including ensuring that storm

w
ater is 

contained on-site, or appropriately treated and connected to the local drainage system
. Engineering 

draw
ings and specifications are to be in accordance w

ith an approved Urban W
ater M

anagem
ent 

Plan (UW
M

P) for the site, or w
here no UW

M
P exists, to the satisfaction of the W

estern Australian 
Planning Com

m
ission. (Local Governm

ent) 

D4 The land being filled, stabilised, drained and/or graded as required to ensure that: 

a) lots can accom
m

odate their intended developm
ent; and 

b) finished ground levels at the boundaries of the lot(s) the subject of this approval m
atch or 

otherw
ise coordinate w

ith the existing and/or proposed finished ground levels of the land abutting; 
and 

c) storm
w

ater is contained on-site, or appropriately treated and connected to the local drainage 
system

. (Local Governm
ent). 
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5.2
Flora and vegetation

5.2.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

In the context of environm
ental im

pact assessm
ent, the EPA objective for flora and vegetation is ‘to 

protect flora and vegetation so that biological diversity and ecological integrity are m
aintained’ (EPA 

2016e).W
here a proposal m

ay potentially im
pact upon flora and vegetation values, the follow

ing 
m

itigation hierarchy should be applied to m
inim

ise potential im
pacts:

1.
Avoid

im
pacts

2.
M

inim
ise im

pacts
3.

O
ffset im

pacts.

The site is largely cleared of native vegetation and
is com

posed of cleared paddocks w
ith scattered 

rem
nant native trees (predom

inantly pepperm
int trees).The vegetation w

ithin the site is unlikely to
contain conservation significant values (e.g. TF, PF, TEC

or PEC)given the highly disturbed nature of 
the site. 

The objective for future m
anagem

ent of flora and vegetation w
ithin the site w

ill be principally 
focused around m

axim
ising the retention of rem

nant treesin public open space areas.

5.2.2
Structuree plann layoutt considerationss forr floraa andd vegetation 

Avoidance and m
inim

isation of im
pacts to flora and vegetation values has been achieved through the 

strategic location ofpublic open space areas and w
ider road reserves, to align w

ith areas of existing 
rem

nant native trees. Existing trees are proposed to be retained w
herever possible.

The spatial layout also proposes either hard edges (in the form
 of perim

eter roads) or a public open 
space

interface (show
n in Figure 7

and Appendix A), providing for a clear delineated m
anagem

ent 
boundary betw

een higher value rem
nant native vegetation values surrounding the site.

5.2.3
Futuree floraa andd vegetationn m

anagem
entt requirem

entss 

The rem
nant vegetation proposed to be retained w

ithin the public open space areas (as show
n in

Figure 7)w
ill be protected and enhanced as part of future developm

ent, to im
prove the biodiversity 

values of the area and contribute to ecological linkages across the landscape. This w
ill include 

identification and protection of the rem
nant trees as part of the subdivision process. 

The specific design of the public open space areas, including plant species and possible revegetation, 
w

ill be confirm
ed as part of future detailed design through the subdivision process, as w

ill any 
m

anagem
ent m

easures to ensure protection of this vegetation as part of construction activities. No 
conservation areas are proposed w

ithin this developm
ent.

It is expected that a num
ber of future subdivision approval conditions w

ill ensure protection of the 
rem

nant vegetation proposed for retention, including m
odel subdivision condition EN1, EN2, and 

EN7
(W

APC and DPLH 2021), w
hich requires: 

EN1 -Prior to the com
m

encem
ent of subdivisional w

orks a foreshore/ environm
ental/ bushland/tree/ 

w
etland/w

ildlife protection [DELETE AS APPLICABLE] m
anagem

ent plan for [INSERT VALUE] is to be 
prepared and approved to ensure the protection and m

anagem
ent of the sites environm

ental assets 
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w
ith satisfactory arrangem

ents being m
ade for the im

plem
entation of the approved plan. 

Departm
ent of W

ater and Environm
ental Regulation) O

R (Local Governm
ent) OR (Departm

ent of 
Biodiversity, Conservation and Attractions) [DELETE AS APPLICABLE]

EN2 -Prior to the com
m

encem
ent of subdivisional w

orks, m
easures being taken to ensure the 

identification and protection of any vegetation on the site w
orthy of retention that is not im

pacted by 
subdivisional w

orks, prior to com
m

encem
ent of subdivisional w

orks. (Local Governm
ent)

EN7 -Prior to subdivisional w
orks in the foreshore/w

aterw
ay area, a plan is to be subm

itted and 
approved, detailing the w

aterw
ay crossing and indicating how

 design and construction w
ill m

inim
ise 

detrim
ental im

pacts on the w
aterw

ay form
 and function. The w

aterw
ay crossing plan is to be 

im
plem

ented as part of the subdivisional w
orks. (Departm

ent of W
ater and Environm

ental 
Regulation)

5.3
Acid sulfate soils

5.3.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

In the context of environm
ental im

pact assessm
ent, the EPA’s objective for ASS

is ‘to
m

aintain the 
quality of land and soils so that environm

ental values are protected’(EPA 2016b).The application of 
the m

itigation hierarchy should be applied to avoid or m
inim

ise im
pacts to terrestrial environm

ental 
quality

w
here possible.

The DW
ER, through the W

APC, ensures ASS are adequately m
anaged during the land use planning 

and developm
ent process. The objective of the DW

ER’s ASS policy fram
ew

ork is to m
anage ASS 

appropriately to prevent the release of m
etals, nutrients and acidity into the soil and groundw

ater 
system

 that m
ay adversely affect the natural and built environm

ent and hum
an health.

The regional m
apping produced by DW

ER indicates that the northern tw
o-thirds ofthe site is located 

w
ithin an area identified as ‘m

oderate –
low

’ risk
of ASS occurring w

ithin 3 m
 of the natural soil 

surface, w
hile the southern third of the site is identified as having a ‘high to m

oderate’ risk of ASS.  

The principal m
anagem

ent objective for ASS
w

ithin the site is to ensure that any future developm
ent 

that m
ay disturb ASS

is appropriately m
anaged to avoid im

pacts on the environm
ent.

5.3.2
Structuree plann layoutt considerationss forr acidd sulfatee soilss 

ASS m
anagem

ent does not require any spatial consideration w
ithin the structure plan, and any ASS 

risk can be appropriately m
anaged through future developm

ent planning.

5.3.3
Futuree acidd sulfatee soilss m

anagem
entt requirem

entss 

ASS is only likely to be a consideration if excavation (prim
arily for services, and in particular sew

er) 
extends below

 the perm
anent groundw

ater table. It is possible, depending upon the extent of cut 
and fill w

ithin the site and location of services, that excavation could occur below
 the perm

anent 
groundw

ater table and if this is the case, additional ASS investigations m
ay be required and could 

include the preparation of an Acid Sulfate Soils and Dew
atering M

anagem
ent Plan.  This is a w

ell-
established

process w
hich appropriately m

anages ASS risk.
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W
here a ‘high to m

oderate’ risk of ASS is identified in the regional m
apping, the W

APC w
ill apply a

standard subdivision condition (m
odel subdivision condition EN8

(W
APC and DPLH 2021)), w

hich 
states:

An acid sulphate soils self-assessm
ent form

 and, if required as a result of the self-assessm
ent an acid 

sulphate soils report and an acid sulphate soils m
anagem

ent plan shall be subm
itted to and approved 

by the Departm
ent of W

ater and Environm
ental Regulation (DW

ER) before any subdivision w
orks or 

developm
ent are com

m
enced. W

here an acid sulphate soil m
anagem

ent plan is required to be 
subm

itted, all subdivision w
orks shall be carried out in accordance w

ith the approved m
anagem

ent 
plan (Departm

ent of W
ater and Environm

ental Regulation).

The requirem
ent for further ASS m

anagem
ent w

ill be confirm
ed in accordance w

ith any subdivision 
conditions and/or as part of future developm

ent once detailed design has progressed.

5.4
N

ative fauna

5.4.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

In the context of environm
ental im

pact assessm
ent, the EPA’s objective for terrestrial fauna is ‘to 

protect fauna so that biological diversity and ecological integrity are m
aintained’(EPA 2016c). The 

application of the m
itigation hierarchy should be applied to avoid or m

inim
ise im

pacts to terrestrial 
fauna w

here possible.

The EPBC Act also provides protection for listed ‘threatened’ species, including w
estern ringtail 

possum
s and black cockatoos, w

hich m
ay potentially use habitat w

ithin the site.  Any proposed 
action w

hich is considered likely to result in a ‘significant’ im
pact upon these species, w

hich are 
identified as M

atters of National Environm
ental Significance (M

NES), should be referred to the 
Com

m
onw

ealth Departm
ent of Agriculture, Fisheries and Forestry (DAFF).

The scattered paddock trees w
ithin the site are unlikely to provide im

portant or significant habitat 
for conservation significant species such as w

estern ringtail possum
 or the three black cockatoo 

speciesbased on conservation advice and recovery plans for these species. The vegetation w
ithin the 

site w
ould not support roosting or breeding by black cockatoos and

is only considered low
quality 

foraging habitat. Due to the lack of canopy connection and connection to other contiguous areas of 
rem

nant native vegetation
(w

ithout having to cross large open areas by ground m
ovem

ent), w
estern 

ringtail possum
s are also unlikely to use the site and it w

ould not m
eet im

portant or critical habitat 
requirem

ents. 

The m
anagem

ent objective for fauna w
ithin the site w

ill be principally focused on
m

axim
ising 

retention of existing vegetation values w
ithin public open space areas and ensuring developm

ent 
w

orks are undertaken in a m
anner that m

inim
ises harm

 to native fauna.

5.4.2
Structuree plann layoutt considerationss forr terrestriall faunaa 

Spatial consideration has been given to
fauna habitat, through the strategic location of public open 

space and w
ider road reserves to m

axim
ise the retention of existing rem

nant native trees(see Figure 
7).Intersection of existing native vegetation w

ithin the Caves Road reserve has been m
inim

ised, w
ith 

a single connection to Caves Road through the m
ore intact vegetation located in accordance w

ith the 
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existing drivew
ay in the central northern portion of the site. A second connection to Caves Road is 

located in areas subject to historic disturbance and ongoing vegetation m
anagem

ent (to reduce 
vegetation near existing pow

erlines).

5.4.3
Futuree terrestriall faunaa m

anagem
entt requirem

entss 

The location of the proposed public open space areas w
ithin the site m

axim
isesthe retention of the 

existing
paddock trees, particularly

largergroupings of trees, rather than all the individual trees 
scattered throughout the site. The proposed public open space netw

ork, and planting of these areas 
w

ill im
prove the presence of refuge habitat for fauna species (particularly w

estern ringtail possum
), 

and im
prove vegetation connectivity and an ability for fauna to m

ove across the landscape betw
een 

patches of intact native vegetation to the north, and the nature reserve to the south.

Existing treesw
ill be m

odified or rem
oved as part of the proposed developm

ent and fauna m
ay be 

disturbed as part of this process.M
anagem

ent of fauna as part of the detailed design and 
construction for the proposed developm

ent w
ill be based on m

inim
ising

harm
 to fauna (particularly 

the
w

estern ringtail possum
s)and can be addressed

through the preparation and im
plem

entation of 
a fauna m

anagem
ent plan

as part of subdivision. M
easures to be im

plem
ented m

ay include:

Bunting/flagging of trees to be retained so that it is clear w
hich trees are to be avoided.

Undertaking preclearing inspections of tree/vegetation proposed for rem
oval/m

odification.  This 
m

ay include a trapping and relocation program
 for w

estern ringtail possum
s.

Using a fauna spotter during dem
olition and clearing w

orks to avoid im
pacts to fauna w

herever 
possible and to rescue trans-locatable fauna that are disturbed during clearing w

orks to assist 
them

 to disperse safely or capture them
 for later translocation as appropriate.

Application of correct fauna handling procedures to reduce stress on any captured anim
als.

It is likely that this w
ill be a condition of future subdivision approval, based on application of m

odel 
subdivision condition EN1

(W
APC and DPLH 2021), w

hich requires: 

EN1 -Prior to the com
m

encem
ent of subdivisional w

orks a foreshore/ environm
ental/ bushland/ 

tree/w
etland/w

ildlife protection [DELETE AS APPLICABLE] m
anagem

ent plan for [INSERT VALUE] is to 
be prepared and approved to ensure the protection and m

anagem
ent of the sites environm

ental 
assets w

ith satisfactory arrangem
ents being m

ade for the im
plem

entation of the approved plan. 
(Departm

ent of W
ater and Environm

ental Regulation) O
R (Local Governm

ent) OR (Departm
ent of 

Biodiversity, Conservation and Attractions) [DELETE AS APPLICABLE]

5.5
Hydrology

5.5.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectives 

In the context of environm
ental im

pact assessm
ent, the EPA’s objective for inland w

aters is ‘to 
m

aintain the hydrological regim
es and quality of groundw

ater and surface w
ater so that 

environm
ental values are protected’(EPA 2018). 

In addition, the State W
ater Strategy for W

estern Australia (Governm
ent of W

A 2003)and Better
Urban W

ater M
anagem

ent (W
APC 2008b)endorses the prom

otion of integrated w
ater cycle 

m
anagem

ent and application of w
ater sensitive urban design (W

SUD) principles to provide 
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im
provem

ents in the m
anagem

ent of storm
w

ater, and to increase the efficient use of other existing 
w

ater supplies. The m
apped floodw

ay w
ithin the southern portion of the site is a key feature that 

needs to be m
anaged, to ensure dow

nstream
 users are not detrim

entally im
pacted.A num

ber of 
M

UW
s are identified w

ithin the site, how
ever the presence of a M

UW
 w

ould not preclude 
developm

ent w
ithin the site and do not require any specific protection or spatial consideration. The 

hydrological function of the M
UW

 w
ill need to be considered/m

aintained as developm
ent 

progresses.

Based on the values identified the principal m
anagem

ent objective for hydrology in the site w
ill be to 

ensure that the floodw
ay is m

aintained and that groundw
ater and surface w

ater is appropriately 
infiltrated and treated to not im

pact on the broader area, based on W
SUD.

5.5.2
Structuree plann layoutt considerationss forr hydrologyy 

5.5.2.1
Floodw

a yy 

The floodw
ay w

ithin the southern portion of the site has been fully accom
m

odated and integrated 
w

ithin an area of public open space. This area is proposed to perform
 an im

portant drainage 
function, how

ever, w
ill also rem

ain predom
inantly as useable and unrestricted open space.

5.5.2.2
Surfacee w

aterr andd groundw
aterr 

In accordance w
ith the LW

M
S (Em

erge Associates 2022b)that has been prepared for the site, the 
structure plan has accom

m
odated flood m

itigation, flow
 m

anagem
ent and treatm

ent of surface 
w

ater by providing appropriately sized road reserves to convey, treat and store storm
w

ater, as w
ell 

as a public opens space areas of a suitable size to accom
m

odate required bioretention areas and 
flood storage areas, to m

anage w
ater quality and to enable the predevelopm

ent hydrology 
conditions to be m

aintained (particularly dow
nstream

).

5.5.3
Futuree m

anagem
entt requirem

entss 

The LW
M

S provides a fram
ew

ork for the future delivery of a best practice approach to integrated 
w

ater cycle m
anagem

ent utilising w
atersensitive urban design (W

SUD) principles and provides for 
the m

anagem
ent of groundw

ater and surface w
ater w

ithin the site. It has been prepared in 
accordance w

ith relevant DW
ER requirem

ents and considers the site-specific values. The LW
M

S w
ill 

be a key docum
ent guiding future developm

ent and can be referred to for further detail, particularly 
w

ith regard to determ
ined w

ater m
anagem

ent criteria and w
ater quality m

anagem
ent objectives.  

The LW
M

S (Em
erge Associates 2022b)proposes w

ater supply and conservation, storm
w

ater 
m

anagem
ent and groundw

ater m
anagem

ent strategies to ensure w
ater values are m

anaged 
appropriately w

ithin the site. These strategies have
been sum

m
arised below

.

5.5.3.1
Floodw

ayy 

The floodw
ay

w
ill be fully accom

m
odated w

ith the public open space and w
ill provide a

conveyance 
function as w

ell as m
aintain hydraulic connectivity to southern BNRS. The storm

w
ater m

anagem
ent 

netw
ork w

ill be designed to m
aintain clearance

betw
een bioretention retention areas and m

axim
um

 
flood levels to ensure they are able to infiltrate and provide appropriate drainage. The design lot 
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levelsadjacent to the floodw
ay

w
ill be such that finished floor levels are at least 500

m
m

 above the 
m

axim
um

 flood levelto ensure protection from
 flooding during m

ajorrainfall events.  

5.5.3.2
Surfacee w

aterr andd groundw
aterr 

W
ater supply and conservation

The overall approach to w
ater supply is to utilise schem

e w
ater provided via Busselton W

ater and 
im

plem
ent best practise w

ater conservation m
easures (e.g. w

ater efficient fixtures, use of W
SUD 

m
easures, and planting of w

ater w
ise species) to reduce w

ater dem
and. Non-potable w

ater for 
irrigation at lot scale w

ill also be provided by schem
e w

ater w
ithin private lots and potentially 

rainw
ater tanks if installed by lot ow

ner. The key approach for public open space w
ill be to retain as 

m
any trees as possible, to m

inim
ise w

ater use and provide am
enity. The public open space areas w

ill 
be either unirrigated or tem

porarily supplied (e.g. by w
atercart) during an establishm

ent period; no 
ongoing perm

anent irrigation of public open space areas is proposed
(unless a non-potable w

ater 
supply source is secured).

Storm
w

ater m
anagem

ent

The principle behind the storm
w

ater m
anagem

ent strategy w
ithin the site is to ensure that the pre-

developm
ent 1%

 AEP peak flow
 rate and volum

e discharging offsite is not exceeded post-
developm

ent.

Storm
w

ater m
anagem

ent w
ill involve the follow

ing:

M
anage runoff from

 the sm
all rainfall event (i.e. first 15 m

m
) w

ithin the site at source of as close 
as practicably possible

either w
ithin lots, through the use of roadside sw

ales and/or bioretention 
areas.Treatm

ent w
ill occur via contact w

ith vegetation and the underlying soil profile.
The m

ajority of catchm
ents w

ill either have a public open space area that w
ill contain a 

bioretention area and a flood storage area and catchm
ents w

ith no public open space w
ill 

contain a vegetated sw
ale that w

ill be designed to treat the first 15 m
m

 and
retain/detail runoff 

up to the 1%
 AEP event.

Ensure the m
ajor rainfall event (1%

 AEP) peak flow
 rates and volum

es do not exceed the pre-
developm

ent environm
entand hydraulic connectivity to the BNRS is m

aintained.
Finished floor levels m

ust be a m
inim

um
 of 2.7

m
AHD (to m

eet coastal process requirem
ents) 

and/orat least 500 m
m

 above the adjacent 1%
 AEP flood level.

Finished floor levels m
ust have at least 500 m

m
 clearance above the m

ajor event top w
ater 

levels in onsite retention and detention structures.
Reduce nutrients loads by applying appropriate non-structural m

easures, such as vegetated 
roadside sw

ales or a vegetated bio retention area w
here treatm

ent w
ill occur via contact w

ith 
vegetation and the underlying soil profile.

Storm
w

ater m
anagem

ent infrastructure proposed w
ithin the site includes:

Pit and pipe netw
ork w

ithin road reserves
Flush kerbing
Vegetated sw

ales
Bioretention areas
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Flood storage areas.

Groundw
ater M

anagem
ent

Groundw
ater m

anagem
ent w

ill involve providing suitable separation betw
een finished floor levels 

and groundw
ater and m

inim
ising risk of nutrient enrichm

ent, and w
ill be based on the follow

ing:

The invert level of bioretention area and flood
storage areas w

illhave a m
inim

um
 of 300 m

m
 

clearance above the m
axim

um
 groundw

ater level.
Providing

adequate consideration offuture sea level rise and the influence it w
ill have on 

groundw
ater levels beneath the site.

M
inim

ising
the risk of nutrient enrichm

ent to dow
nstream

 surface w
ater bodies from

 
groundw

ater sourcesthrough the treatm
ent of storm

w
ater w

ithin the bioretention areas and 
sw

ales via filtration and adsorption of pollutants/nutrients.

5.5.3.3
O

verall 

The W
APC typically apply

a standard condition on
subdivision approval(m

odel subdivision condition 
D2

(W
APC and DPLH 2021)), requiring the preparation of an Urban W

ater M
anagem

ent Plan 
(UW

M
P) w

hich states:

Prior to the com
m

encem
ent of subdivisional w

orks, an urban w
ater m

anagem
ent plan is to be 

prepared and approved, in consultation w
ith the Departm

ent of W
ater and Environm

ental 
Regulation, consistent w

ith any approved Local W
ater M

anagem
ent Strategy. (Local Governm

ent).

Generally, an UW
M

P
w

ill address the follow
ing considerations specific to subdivision and

developm
ent stages in close consideration of the engineering design:

The detailed drainage design based on civil designs
Im

ported fill specifications and requirem
ents

Im
plem

entation of w
ater conservation strategies

Non-structural w
ater quality im

provem
ent m

easures
M

anagem
ent and m

aintenance requirem
ents

Construction period m
anagem

ent strategy
M

onitoring and evaluation program
.

5.6
Acousticim

pacts –
Bussell Highw

ay
and Caves Road

5.6.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

In the context of environm
ental im

pact assessm
ent, the EPA’s objective for social surroundings 

(w
hich includes consideration of im

pacts to am
enity from

 factors such as noise) is ‘to protect social 
surroundings from

 significant harm
’and includes the ‘ability for people to live and recreate w

ithin 
their surroundings w

ithout any unreasonable interference w
ith their health, w

elfare, convenience and 
com

fort’(EPA 2016a).  

W
hile social surrounds encom

pass a num
ber of different considerations, specific to the site, im

pacts 
from

 road noise are the key consideration that has the potential to cause harm
.  SPP 5.4 (W

APC 
2019b)recognises that excessive noise has the potential to affect the health and am

enity of a 
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com
m

unity as a w
hole, as w

ell as the w
ellbeing of individuals. The policy aim

s to protect people from
 

unreasonable levels of transport noise by establishing a standardised set of criteria to be used in the 
assessm

ent of developm
ent proposals.Under SPP 5.4, new

 noise sensitive land uses (w
hich includes 

residential developm
ent) w

ithin the trigger distance of an existing transport corridor is required to 
m

eet the criteria outlined in
Table 5.

Table 5: Noise targets as outlined w
ithin SPP 5.4

Proposal type
New

/upgrade
Noise targets

Outdoor
Indoor

Day (LAeq (Day) dB)
(6 am

 -10 pm
)

Night (LAeq (Night) dB)
(10 pm

 –
6 am

)
(LAeq dB)

Noise sensitive 
land-use 
and/or 
developm

ent

New
 noise sensitive land use 

and/or developm
ent w

ithin 
the trigger distance of an 
existing/proposed transport 
corridor.

55
50

LAeq (Night) dB) 40 (living 
and w

ork areas)

LAeq (Night) dB) 35 
(bedroom

s)

W
here the targets are exceeded, an assessm

ent is required to determ
ine the likely level of transport 

noise and m
anagem

ent/m
itigation required.

The application of SPP 5.4 is to consider anticipated traffic volum
es for the next 20 years from

 w
hen 

the noise assessm
ent is undertaken. In the application of the noise targets, the objective isto 

achieve:

Indoornoise levels specified in Table 2-1 in noise-sensitive areas (e.g. bedroom
s and living 

room
s of houses and school classroom

s); and
A

reasonable degree of acoustic am
enity for outdoor living areas on each residential lot. For 

non-residential noise-sensitive developm
ents, for exam

ple schools and childcare centres, the 
design of outdoor areas should take into consideration the noise target.

The site is located adjacent to
Caves Road and

Bussell Highw
ay, w

hich is identified as an ‘other 
significant freight/traffic route’ in SPP 5.4 (DPLH 2019), and w

here developm
ent is located w

ithin the 
200 m

 trigger value road noise im
pacts on sensitive land uses and/or developm

ent should be 
considered. This m

eans noise w
ill be a relevant consideration for future developm

ent in the northern 
and eastern portion of the site.

The principle m
anagem

ent objective for acoustic im
pacts is to protect future residents from

 
unreasonable levels of transport noise.

5.6.2
Structuree plann layoutt considerationss forr m

anagem
entt off acousticc im

pactss  

The Road and Rail Noise Guidelines(W
APC 2019a)provides a conservative exposure noise forecast 

table, w
hich enables proponents to undertake a sim

ple initial screening assessm
ent to estim

ate the 
potential risk of noise im

pacts on future residents. Based on the type of road
(other significant 

freight/traffic route), the location
of the road (rural), the speed lim

it of the road (60-80 km
/hr) and 

num
ber of lanes adjacent to the site (1-2 lanes), the Road and Rail Noise Guidelines(W

APC 2019a)
indicatesthat noise im

pactsfrom
Caves Road and

Bussell Highw
ay are likely to require m

anagem
ent 

up to
40 m

 from
 the road carriagew

ay. Noise im
pacts can be m

anaged as per the standard planning 
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and developm
ent process, including use of setbacksand quiet house design, w

ith the 
im

plem
entation guidelines indicating the follow

ing:

W
ithin 0 –

20 m
 of the road carriage w

ay, noise target could be exceeded betw
een 3-7 dB, and 

quiet house design package B could apply; and
W

ithin 20 –
40 m

 of the road carriage w
ay, the noise target could be exceeded by betw

een 1-3 
dB, and quiet house design package A

could apply.

Therefore, w
hile noise im

pacts are possible w
ithin the noise trigger area identified in

Figure 7, these 
can be addressed through

‘deem
ed-to-com

ply’construction design considerations (e.g.quiet house 
design) w

hich w
ill reduce noise levels to acceptable levels. O

n this basis no specific spatial response 
is proposed w

ithin the structure plan, and m
anagem

ent of noise can be resolved in further detail at 
the tim

e of subdivision.

5.6.3
Futuree acousticc m

anagem
entt requirem

entss 

Given the site is adjacent to existing residential developm
ent that has already been developed for 

residential purposes next to Caves Road and Bussell Highw
ay, traffic noise is considered to be able to 

be m
anaged through the typical urban/residential developm

ent process. 

Itis highly likely that road
noise im

pacts can be m
anaged through the ‘deem

ed-to-com
ply’ pathw

ay 
of SPP 5.4 and the associated im

plem
entation guidelines, w

hich provides detail on separation 
distances and associated quiet house design treatm

ents (briefly considered above).    

It is expected that future subdivision approval conditions w
ill ensure appropriate m

anagem
ent of 

noise in accordance the relevant standards, including m
odel subdivision condition T24

(W
APC and 

DPLH 2021), w
hich requires: 

T24 –
A notification, pursuant to Section 165 of the Planning and Developm

ent Act 2005 is to be 
placed on the certificate(s) of title of the proposed lot(s). Notice of this notification is to be included 
on the diagram

 or plan of survey (deposited plan). The notification is to state as follow
s: 

This lot is situated in the vicinity of a transport corridor and is currently affected, or m
ay in the future 

be affected by transport noise. Additional planning and building requirem
ents m

ay apply to 
developm

ent on this land to achieve an acceptable level of noise reduction. (W
estern Australian 

Planning Com
m

ission) 

Noise im
pacts from

 Caves Road and Bussell Highw
ay can be m

anaged through a ‘deem
ed-to-com

ply’ 
pathw

ay, and if required a detailed acoustic assessm
ent can

be undertaken to support subdivision
w

hen m
ore detailed site-specific inform

ation (e.g. proposed final developm
ent layout, finished lot 

levels) is available.
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5.7
Bushfire

m
anagem

ent

5.7.1
Policyy fram

ew
ork,, sitee contextt andd m

anagem
entt objectivess 

State Planning Policy 3.7 Planning in Bushfire Prone Areas(SPP 3.7) (W
APC 2015a)stipulates that any 

developm
ent proposal w

hich occurs partly or w
holly w

ithin a designated bushfire prone area is 
required to be accom

panied by a bushfire m
anagem

ent plan (BM
P). The preparation of a BM

P is 
required to incorporate the follow

ing tasks:

Classification of existing vegetation and effective slope w
ithin the site and surrounding 150 m

, in 
accordance w

ith AS 3959 (Standards Australia 2018).
Assessm

ent of bushfire hazard levels w
ithin the site and surrounding 150 m

, in accordance w
ith 

the Guidelines(DPLH &
 W

APC 2021).
Com

pletion of an indicative Bushfire Attack Level (BAL) assessm
ent and preparation of an 

associated BAL contour plan.
Assessm

ent of the structure plan design against the bushfire protection criteria, in accordance 
w

ith the Guidelines(DPLH &
 W

APC 2021).

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

“…
achieve an appropriate balance betw

een bushfire risk m
anagem

ent m
easures and biodiversity 

conservation values, environm
ental protection and biodiversity m

anagem
ent and landscape 

am
enity.”

This policy objective ensures that future developm
ent appropriately considers the bushfire risks, and 

provides appropriate separation from
 any identified risks w

ithout negatively im
pacting existing 

environm
ental values.

Bushfire hazards have been identified external to the site (discussed in Section 3.9
and the BM

P 
(Em

erge Associates 2022a)), and for the purposes of the assessm
ent to support the schem

e 
am

endm
ent and structure plan

process, it has been assum
ed any hazards identified external to the 

site w
ill rem

ain in the long-term
. Grassland vegetation to the south-east of the site, how

ever,is 
considered a tem

porary hazard, associated w
ith existing rural lots likely to be subject to future 

residential developm
ent.Proposed publicopen space

areas w
ithin the site have been assum

ed to be 
a bushfire hazard and have been identified as classified

vegetation (and therefore effectively
m

eans
‘no m

anagem
ent’ is assum

ed for the purposes of the bushfire assessm
ent), follow

ing consultation 
w

ith the City of Busselton.

The principal m
anagem

ent objective for the bushfire risk to the site is to ensure thatthe risk to 
future people, property and infrastructure is appropriately m

inim
ised w

ithout negatively im
pacting 

on environm
ental values w

ithin or surrounding the site.

5.7.2
Structuree plann layoutt considerationss forr bushfiree m

anagem
entt 

In accordance w
ith the BM

P
(Em

erge Associates 2022a)prepared for the site, the structure plan has 
provided an appropriate spatial response to bushfire risk through:

Ensuring future developm
ent areas w

ill be able to accom
m

odate the separation necessary to 
enable

habitable buildings to achieve a bushfire attack level (BAL) rating of BAL-29 or less 
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w
ithout requiring clearing or m

odification of rem
nant native vegetation in areas surrounding the 

site. This has been achieved through the location of proposed roads betw
een future lots and 

areas of bushfire hazard and/or providing lots of an appropriate size to accom
m

odate necessary 
separation. Areas w

ithin the site assessed as being subject to BAL-FZ and BAL-40 (and able to 
support a habitable building) are show

n in Figure 7.
An integrated

internal road netw
ork that connects w

ith the existing external public
road 

netw
ork and provides access to m

ultiple destinations, supporting appropriate em
ergency 

evacuation and response.

5.7.3
Futuree bushfiree m

anagem
entt requirem

entss 

The BM
P

(Em
erge Associates 2022a)dem

onstrates that SPP 3.7 and the bushfire protection criteria 
(outlined w

ithin the Guidelines(DPLH &
 W

APC 2021))can be satisfied through an ‘acceptable 
solution’ approach w

ithout com
prom

ising environm
ental values w

ithin or nearby to the site.No fuel 
load m

anagem
ent of rem

nant native vegetation outside the site has been assum
ed

as part of 
addressing bushfire risk.  

Going forw
ard and based on satisfying the bushfire protection criteria, detailed design and 

construction w
ill need to consider the follow

ing:

Providing appropriate separation betw
een bushfire hazards and future

habitable buildings to 
achieve

a bushfire attack level (BAL) rating ofBAL-29
or less, w

ith portionsof the site likely to be 
subject to BAL-LO

W
.  This is through the use of perim

eter public roadsand in-lot setbacks.  
Providing access to m

ultiple destinations via Caves Road and Bussell Highw
ay.  A num

ber of no-
through roads are currently proposed as part of m

anaging site constraints (floodw
ay, vegetation 

retention, land ow
nership) and tem

porary staging of developm
ent, how

ever all are less than 
200 m

 in length and able to m
eet the acceptable solution.  The w

estern-m
ost developm

ent cell 
currently only has a single road access in and out, how

ever this w
ill be addressed through 

provision of an em
ergency access w

ay (or sim
ilar) at future stages as part of designing around 

retained trees and drainage features.
M

eeting w
ater supply requirem

ents through a reticulated w
ater schem

e and provision of 
hydrants. 

A revised BM
P m

ay be required to support future
subdivision applications, particularly if vegetation 

m
anagem

ent assum
ptions are different, or the developm

ent layout is different to that assessed as 
part of the BM

P. The BM
P w

ill need to respond to the subdivision design (and/or stage of 
developm

ent). It is likely that the W
APC w

ill include a num
ber of standard conditionson the 

subdivision approval, including  F1, F2 and F3
(W

APC and DPLH 2021)
w

hich states:

F1-Inform
ation is to be provided to dem

onstrate that the m
easures contained in the bushfire 

m
anagem

ent plan [NAM
E/DATE] that address the follow

ing [LIST AS REQ
UIRED] have been 

im
plem

ented during subdivisional w
orks. This inform

ation should include a notice of ‘Certification by 
Bushfire Consultant’.

F2 –
Notification, pursuant to

Section 165 of the Planning and Developm
ent Act 2005, is to be placed 

on the certificate(s) of title of the proposed lot(s) w
ith a Bushfire Attack Level (BAL) rating of 12.5 or 

above, advising of the existence of a hazard or other factor. Notice of this notification is to be 
included on the diagram

 or plan of survey (deposited plan). The notification is to state as follow
s: 
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“This land is w
ithin a bushfire prone area as designated by an O

rder m
ade by the Fire and Em

ergency 
Services Com

m
issioner and is/ m

ay
be subject to a Bushfire M

anagem
ent Plan [RENAM

E/DELETE AS 
APPLICABLE]. Additional planning and building requirem

ents m
ay apply to developm

ent on this land” 
(W

estern Australian Planning Com
m

ission) 

F3 –
A plan is to be provided to identify areas of the proposed lot(s) that have been assessed as BAL-

40 or BAL-Flam
e Zone. 

A restrictive covenant to the benefit of the local governm
ent, pursuant to section 129BA of the 

Transfer of Land Act 1893, is to be placed on the certificate(s) of title of the proposed lot(s) advising of 
the existence of a restriction on the use of the land w

ithin areas that have been assessed as BAL-40 or 
BAL-Flam

e Zone. Notice of this restriction is to be included on the diagram
 or plan of survey 

(deposited plan).  The restrictive covenant is to state as follow
s: 

“No habitable buildings are to be built w
ithin areas identified as BAL-40 or BAL-Flam

e Zone”.(Local 
Governm

ent)
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6
Im

plem
entation Fram

ew
ork

The structure plan for the site has been prepared to be consistent w
ith Leeuw

in-Naturaliste Sub-
regional Strategy

(DPLH 2021)and can address the key issues identified for the strategy as they 
relate to the environm

ent. A sum
m

ary of the key environm
ental planning considerations (as detailed 

previously in Section 2.2) and how
 the proposed structure plan addresses these is outlined below

:

Biodiversity value protection
–

w
hich the design approach for the structure plan seeking to 

m
axim

ise retention of existing rem
nant native trees, the m

ain biodiversity value w
ithin the site. 

Bushfire risk
–

w
ith no m

anagem
ent of vegetation external to the site assum

ed in order to m
eet 

the requirem
ents of SPP 3.7.

Drainage
–

the floodw
ay has been fully accom

m
odated w

ithin public open space, and sufficient 
areas have been provided to m

anage m
inor and m

ajor rainfall events and m
atch pre-

developm
ent flow

 rates.
Landscape value protection

–
Existing vegetation around the perim

eter of the site w
ill be largely 

m
aintained, m

eaning view
s of the site are unlikely to be significantly different com

pared to the 
current/existing view

s, and the public open space areas w
ill provide forgreen corridors across 

the site, providing continuity/connection w
ith the natural elem

ents. 
W

ater source im
pact (groundw

ater and surface w
ater)–

the floodw
ay has been accom

m
odated 

w
ithin the site, and surface w

ater and groundw
ater w

ill be treated (via W
SUD features) to 

im
prove w

ater quality leaving the site.
Biodiversity values (adjacent w

etlands to south)–
a m

anagem
ent interface betw

een the site and 
the BNRS to the south has been accom

m
odated through the proposed perim

eter roads and 
public open space netw

ork, m
inim

ising potential for incursion of w
eeds and

edge effects. The 
public open space corridor through the centre of the site provides a landscape connection for 
vegetation and fauna values to m

ove betw
een existing areas of vegetation and/or the w

etland, 
w

hile the hydrological connectivity has been m
aintained through the w

ater m
anagem

ent 
approach. 

As previously discussed in Section 2.2, the southern portion of the site is identified as an ‘O
pen Space 

Investigation’area and aligns w
ith the current conservation zoning under the City of Busselton LPS 

No. 21.The investigations through the EAM
S and LW

M
S indicate that the key environm

ental value 
associated w

ith the ‘O
pen Space Investigation’ area is the floodw

ay.  This value has been fully 
accom

m
odated w

ithin the public open space netw
ork

(sum
m

arised above), w
ith the hydrological 

function able to be m
aintained

in accordance w
ith the LW

M
S. No other environm

ental values are 
present w

ithin the southern portion of the site that w
ould prevent urban developm

entfrom
 being 

supported. 

A sum
m

ary of how
 the schem

e am
endm

ent and structure plan responds to the environm
ental values 

and attributes w
ithin the site

(based on the EPA factors)is provided in Table 6. The table also 
outlines the future m

anagem
ent likely to be required as part of the subdivision and developm

ent 
process, and how

 the values can be m
anaged w

ithin the existing developm
ent fram

ew
ork.
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Table 6: Environm
ental m

anagem
ent fram

ew
ork im

plem
entation table

Factor
Structure plan phase

Subdivision phase
Part of developm

ent w
orks

Coastal processes
Identification of coastal 
processes that m

ay im
pact the 

site, including consideration of 
the City of Busselton CHRM

AP.
Spatial provision for the 
floodw

ay, w
hich m

ay be 
subject to storm

 surge 
inundation as part of sea- level 
rise.

Preparation of an
Urban 

W
ater M

anagem
ent Plan

(UW
M

P). 
Preparation of earthw

ork 
plans and engineering 
draw

ings, addressing finished 
floor levels.
Spatial provision

forthe
floodw

ay.

Im
plem

entation of the UW
M

P.
Design and im

plem
entation of 

drainage reserves/
m

anagem
ent features as per 

the requirem
ents of the 

UW
M

P.
Im

plem
entation of earthw

orks 
and engineering draw

ings.

Flora and 
vegetation

Assessm
ent of flora and 

vegetation valuespresent 
w

ithin the site and 
identification of conservation 
significant values. 
Spatial provision public open 
space to m

axim
ise retention 

of rem
nant paddock trees.

Undertake detailed analysis of 
final subdivision layout and 
engineering design to 
determ

ine tree retention 
opportunities.
Provision for public open 
space areasand w

ider road 
reserves to retain trees w

here 
possible.
Preparation of vegetation / 
tree m

anagem
ent plan to 

ensure values are protected 
and to satisfy subdivision 
conditions.

Ensure trees proposed for
retention (in public open 
space) are protected, 
accom

m
odate these as part of 

construction and landscaping 
w

orks.

Terrestrial 
environm

ental 
quality

Consider ASS risk m
apping as 

prepared by DW
ER. No spatial 

response in structure plan 
required.
Consider presence of 
contam

ination from
 historic 

land uses. No spatial response 
required.

If required, com
pletion of the 

ASS self-assessm
ent form

 (as 
prepared by the DPLH).
If required, preparation of an 
Acid Sulfate Soil and 
Dew

atering M
anagem

ent 
Plan.

If required, im
plem

entation of 
an Acid Sulfate Soil and 
Dew

atering M
anagem

ent Plan.

Fauna
Assessm

ent of fauna habitat 
and prelim

inary consideration 
of habitatretention 
opportunities.
Spatial provision public open 
space to m

axim
ise retention 

of rem
nant paddock trees.

Undertake detailed analysis of 
final subdivision layout and 
engineering design to 
determ

ine further potential 
tree retention opportunities. 
Provision for public open 
space and w

ider road 
reserves, to retain trees w

here 
possible.
Preparation of vegetation / 
fauna m

anagem
ent plan(s) to 

ensure values are protected 
and to satisfy subdivision 
conditions.

Ensure trees proposed for 
retention are protected, 
accom

m
odate these as part of 

construction and landscaping 
w

orks.
Im

plem
ent pre-clearance 

checks and/or m
anagem

ent 
plan requirem

ents to ensure 
fauna is m

anaged 
appropriately to m

inim
ise 

harm
. 

If required, obtain and 
im

plem
ent licences pursuant 

to the Biodiversity 
Conservation Act 2016

to 
disturb/relocate fauna prio r to 
w

orks com
m

encing.
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Table 6: Environm
ental m

anagem
ent fram

ew
ork im

plem
entation table

(continued)

Factor
Structure plan phase

Subdivision phase
Part of developm

ent w
orks

Inland w
aters

Preparation of a Local W
ater 

M
anagem

ent Strategy
(LW

M
S).

Spatial provision
for floodw

ay, 
bioretention areas, 
storm

w
ater conveyance and 

flood storage areas to 
accom

m
odate storm

w
ater, 

groundw
ater and flood events.

Preparation of an
Urban 

W
ater M

anagem
ent Plan

(UW
M

P). 
Spatial provision for floodw

ay, 
bioretention areas and flood 
storage areas.

Im
plem

entation of the UW
M

P.
Design and im

plem
entation of 

drainage reserves/
m

anagem
ent features as per 

the requirem
ents of the 

UW
M

P.

Social 
surroundings

Noise im
pacts

Understand presence of land 
uses that require setbacks to 
sensitive land uses and 
consider future developm

ent 
requirem

ents. Caves Road and 
Bussell Highw

ay
are located 

adjacent to the northern and 
eastern boundary of the site 
respectively

and require 
consideration pursuant to SPP 
5.4.

Noise im
pacts

W
here required, dem

onstrate 
appropriate

separation is 
provided betw

een the future 
habitable buildings and Caves 
Road and Bussell Highw

ay
to 

achieve appropriate quiet 
house design responses . This 
m

ay include preparation of an 
acoustic assessm

ent / noise 
m

anagem
ent plan, w

here the 
‘deem

ed-to-com
ply’ pathw

ay 
is not achievable or 
considered appropriate.
Spatial provision to address 
noise im

pacts, including lots 
of an appropriate depth to 
accom

m
odate quiet house 

design or sim
ilar.

Noise im
pacts

W
here required, 

im
plem

entation of the 
recom

m
endations ofan 

acoustic assessm
ent / noise 

m
anagem

ent plan.
As part of building licence (by 
future lot ow

ners) ensure 
buildings are constructed to 
appropriate requirem

ents (e.g. 
quiet house design).

Bushfire risk
Preparation of a BM

P
in 

accordance
w

ith SPP 3.7 and 
the Guidelines.
Provision for road reserves
and appropriately sized 
developm

ent areas to 
accom

m
odate setbacks to 

achieve BAL-29 or less from
 

identified bushfire risk.
Provision for a road netw

ork 
that connects the site to the
existing

public road netw
ork 

and provides access to 
m

ultiple
destinations.

Provision for separation 
betw

een habitable buildings 
and identified bushfire 
hazards, including through use 
of road reservesand/or 
appropriately sized lots.No 
m

anagem
ent should be 

assum
ed

in areas of retained 
vegetation external to the 
site . This also applies to public 
open space unless agreed 
w

ith the City of Busselton.
Provision for an appropriate 
road netw

ork that provides 
access to m

ultiple 
destinations.
If required, prepare an 
updated

BM
P to support the 

subdivision application.

Dem
onstrate com

pliance w
ith 

an
BM

P
in accordance w

ith 
SPP 3.7 and the Guidelines.
W

here identified as low
 threat 

in the BM
P, design, im

plem
ent 

and m
aintain public areas to 

achieve low
 threat in 

accordance w
ith Section 

2.2.3.2 of AS 3959.
As part of building licence (by 
future lot ow

ners) ensure 
buildings are constructed to 
appropriate BAL requirem

ents.
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7
Conclusions

Various landow
ners are

progressing a
schem

e am
endm

ent and structure plan
for Lots 4, 12 and 402 

Caves Road, and Lots 14 and 15 Bussell Highw
ay, Abbey

to support residential developm
ent w

ithin 
the site. This is in accordance w

ith the Leeuw
in-Naturaliste Sub-regional Strategy

(DPLH 2021)w
hich

indicatesurban/residential land usescould be supported subject to resolution ofm
anaging particular 

considerations, including (but not lim
ited to) biodiversity values, bushfire risk, landscape vales,

nearby w
etland featuresand the ‘O

pen Space Investigation’ area.This EAM
S

been prepared to
inform

 and support the proposed schem
e am

endm
ent and structure plan by assessing the potential 

environm
ental im

pacts that could arise from
 the land use change and subsequent developm

ent of 
the site. The environm

ental attributes and values identified w
ithin the site and adjacent land have 

been outlined in
Section 3

of this docum
ent and consideration of potential im

pacts on 
environm

ental values have been outlined w
ithin

Section 4
and Section 5.

O
verall, the proposed schem

e am
endm

ent is unlikely to result in developm
ent that w

ould 
significantly im

pact environm
ental attributes or values, or nearby land uses as the proposed 

residentialdevelopm
ent can be suitably m

anaged through the standard planning
and developm

ent
process. In particular:

Coastal: A finished level of 2.7
m

AHD for all buildings is required in order to m
eet the 

requirem
ents of the City of Busselton’s CHRM

AP. This can be achieved w
ith m

inim
al additional 

fill required across the m
ajority of the site.

Acid sulfate soils: it is possible that future investigations and m
anagem

ent w
ill be required at 

subdivision, particularly if services are likely to be installed below
 the perm

anent groundw
ater 

table.This can be m
anaged through the standard subdivision approval process.

Flora, vegetation and fauna:The site has been historically cleared of native vegetation w
ith only 

pasture and scattered rem
nanttrees rem

aining. The m
anagem

ent of vegetation and fauna 
values as part of future developm

ent of the site can be appropriately m
anaged through the

standard
subdivision

process. The proposed structure plan proposes areas of public open space 
in locations to m

axim
ise retention of existing trees, and to provide

green linkagesacross the site 
and betw

een areas of rem
nant vegetation or nature reserve outside the site.  The proposed 

urban developm
ent w

ill provide an opportunity to increase the com
position of plant species and 

vegetation structure, im
proving biological diversity and ecological integrity

as w
ell as vegetation 

connection (supporting fauna m
ovem

ent and flora dispersion).
Hydrology:The 1%

 AEP floodw
ay has been accom

m
odated w

ithin
public open space, w

hile flood 
fringe areas w

ill be subject to m
inor filling to ensure the m

inim
um

 floor level (based on 1%
 AEP 

flooding w
ith developm

ent of the flood fringe) is achieved. W
ater m

anagem
ent w

ithin the site 
w

ill ensure the first 15 m
m

 of storm
w

ater is treated and retained w
ithin the developm

ent so 
that the pre-developm

ent discharge rate and volum
es are not exceeded, and w

ater quality is 
im

proved.  Separation to groundw
ater is able to be achieved based on the proposed m

inim
um

 
2.7 m

AHD lot finished floor levels (and includes that required for m
anaging coastal processes). 

Future developm
ent w

ill be supported by Urban W
ater M

anagem
ent Plan(s) as per the standard 

subdivision process.
Heritage: A portion of an ‘O

ther Heritage Place’ (ID 5337) is m
apped as extending into the 

w
estern portion of the site. As it is an ‘other heritage site’and not considered to be ‘a site’ as 
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defined by the Aboriginal Heritage Act 1972, no specific approval is required under the existing 
enacted Aboriginal heritage legislation.
Road noise: Consideration of noise has been undertaken in accordance w

ith SPP
5.4, and 

indicates that noise im
pacts can be addressed through the ‘deem

ed-to-satisfy’ pathw
ay.  This 

can be m
anaged through the standard subdivision process, and through the application of quiet 

house design.
Bushfire m

anagem
ent:Bushfire hazards (classified vegetation) that have the potential to im

pact 
the site are associated w

ith forest vegetation im
m

ediately to the north of the site (w
ithin the 

Caves Road reserve), grassland vegetation w
ithin rural landholdings to the south-east 

(considered to be tem
porary hazards) and w

ithin the Broadw
ater Nature Reserve Sw

am
p to the 

south, as w
ell as future public open space areas (w

hich as per consultation w
ith the City of 

Busselton has been assum
ed to be a bushfire hazard). The proposed structure plan layout 

accom
m

odates required setbacks to achieve a bushfire attack level (BAL) rating of BAL-29 or less 
(as per State Planning Policy 3.7 Planning in Bushfire Prone Areas) to identified bushfire hazards 
through the proposed road or through developm

ent cells that can accom
m

odate in-lot setbacks.  
Developm

ent w
ithin the site is not reliant on vegetation m

odification or m
anagem

ent external 
to the site, or m

anagem
ent w

ithin public open space areas.

The key environm
ental planning considerations associated w

ith the Leeuw
in-Naturaliste Sub-regional 

Strategy
have been addressed appropriately through the proposed structure plan. The 

environm
ental value associated w

ith the ‘O
pen Space Investigation’ area is the floodw

ay feature, 
w

hich has been fully accom
m

odated w
ithin public open space

and hydrological function m
anaged 

through im
plem

entation of the LW
M

S, w
ith the rem

ainder of the ‘O
pen Space Investigation’ area 

able to support urban developm
ent.   

O
verall, the environm

ental attributes and values of the site can be appropriately accom
m

odated 
through the future planning processes. There are no significant environm

ental issues or constraints 
w

ithin the site to the extent that it w
ould preclude the entire site from

 being rezoned to support 
urban developm

ent.
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(DW
ER 2017a)

21 July 2022
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M
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er Plus
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(DW
ER 2021)
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Clearing Regulations –
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22 July 2022
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22 July 2022
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(DBCA 2022a)
22 July 2022

Geom
orphic W

etlands, Sw
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(DW
ER 2022b)

22 July 2022
Public Drinking W

ater Source Areas (DW
ER-033)
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22 July 2022
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ent of Defence 2022)

22 July 2022
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rdnance

(DPLH 2022)
22 July 2022

Aboriginal Heritage Inquiry System
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22 July 2022
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ater Register

(DBCA 2019c)
25 July 2022

Black Cockatoo
Roosting Sites -Buffered (DBCA-064)

(DBCA 2019b)
25 July 2022

Black Cockatoo Breeding Sites -Buffered (DBCA-063)

(NGIS 2022)
01 August 2022

Coastal Risk Australia 2100
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Geology (DMIRS; Belford 1987 & Leonard 1991)

M5 Calcareous silt - dark greyish brown silts and minor clays; some organic
matter, shells and shell fragments and limestone are locally common

M6 Silt - brownish grey, calcareous in part, soft; some fine sand and shell
debris in places, minor clay content

S13 Calcareous sand - white, medium-grained, rounded quartz and shell
debris; well sorted

S27 Calcareous sand - overlying estuarine silts - as S26 as a relatively thin
layer over variably thick estuarine silts, gley clays, of estuarine and eolian
origin

Spc1 Clayey peaty sand - grey to black quartz sand with variable organic
content; minor clays
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Appendix B
List of conservation significant flora and fauna
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Table B1: Threatened and priority flora potentially occurring w
ithin 5 km

 of the site based on relevant database 
searches

Threatened and priority flora species based 
on database searches

Conservation status
Habitat Likely to be present w

ithin 
the site

Federal
State

Acacia flagelliform
is

-
Priority 4

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Acacia sem
itrullata

-
Priority 4

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Banksia nivea subsp. uliginosa (Sw
am

p 
Honeypot)

Endangered
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Banksia squarrosa subsp. argillacea 
(W

hicherRange Dryandra)
Vulnerable

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Banksia sessilis
-

Priority 4
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Boronia captata subsp. Gracili
-

Priority 3
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Brachyscias verecundus (Ironstone 
Brachyscias)

Critically 
endangered 

Critically 
endangered

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Caladenia busselliana
Critically 
Endangered

Endangered
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Caladenia huegelii
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Caladenia procera (Carbunup King Spider 
O

rchid)
Critically 
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Caladenia viridescens
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Cham
elaucium

 sp. S coastal plain 
(R.D.Royce 4872)

Vulnerable
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Cyathochaeta teretifolia
-

Priority 3
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.
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Table B1: Threatened and priority flora potentially occurring w
ithin 5 km

 of the site based on relevant database 
searches (continued)

Threatened and priority flora species based 
on database searches

Conservation status
Habitat Likely to be present w

ithin 
the site

Federal
State

Daviesia elongata subsp. elongata
Vulnerable

-
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Diuris m
icrantha

Vulnerable
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Drakaea elastica
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Drakaea m
icrantha (Dw

arf Ham
m

er-orchid)
Vulnerable

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Gastrolobium
 papilio (Butterfly-leaved 

Gastrolobium
)

Endangered
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Grevillea brachystylis subsp. Grandis (Large-
flow

ered Short -styled Grevillea)
Critically 
endangered 

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Grevillea elongata
Vulnerable

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Johnsonia inconspicua
-

Priority 3
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Lam
bertia echinata subsp. occidentalis 

(W
estern Prickly Honeysuckle)

Endangered
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Lepyrodia heleocharoides
-

Priority 3 
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Petrophile latericola
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Pim
elea ciliata subsp. longituba

-
Priority 3

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Pultenaea pinifolia
-

Priority 3
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.
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Table B1: Threatened and priority flora potentially occurring w
ithin 5 km

 of the site based on relevant database 
searches (continued)

Threatened and priority flora species based 
on database searches

Conservation status
Habitat Likely to be present w

ithin 
the site

Federal
State

Synaphea sp. Fairbridge Farm
 (D. Papenfus 

696)
Critically 
endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Tetraria australiensis
Vulnerable

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Thysanotus glaucus
-

Priority 4
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Verticordia densiflora var. pedunculata
Endangered

Threatened
Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Verticordia lehm
annii

-
Priority 4

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Verticordia plum
osa var. ananeotes

Endangered
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.

Verticordia plum
osa var. vassensis

Endangered
Threatened

Unlikely, area is grazed and free of 
vegetation apart from

 scattered 
paddock trees.
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Table B2: Threatened and priority fauna occurring w
ithin 10 km

 of the site based on relevant database 
searches.

Species
Conservation status

Habitat likely to be present 
w

ithin the site 
Com

m
on nam

e
Scientific nam

e
State

Federal

Birds

Am
sterdam

 albatross
Diom

edea 
am

sterdam
ensis

Endangered
No

Australasian bittern
Botaurus poiciloptilus

Endangered
Endangered

Possible. M
ay opportunistically fly 

over the site in search of prey.

Australian fairy tern
Sternula nereis nereis

Vulnerable
Vulnerable
and m

igratory
Unlikely. M

ay opportunistically fly 
over the site in search of prey.

Australian lesser noddy
Anous tenuirostris

Endangered
Vulnerable

Unlikely. M
ay opportunistically fly 

over the site in search of prey.

Baudin’s cockatoo
Zanda baudinii

Endangered
Endangered

Possible. Agonis flexuosa
is low

 
quality foraging habitat, and site 
unlikely to provide roosting or 
breeding habitat.

Black-brow
ed albatross

Thalassarche 
m

elanophris
Vulnerable

Vulnerable 
and m

igratory
No

Blue petrel
Halobaena caerulea

Vulnerable
No

Cam
bellalbatross

Thalassarche im
pavida

Vulnerable
Vulnerable 
and 
m

irgratory

No

Carnaby’s cockatoo
Zanda latirostris

Endangered
Endangered

Possible. Agonis flexuosa
is low

 
quality foraging habitat, and site 
unlikely to provide roosting or 
breeding habitat.

Curlew
 sandpiper

Calidris ferruginea
Critically 
endangered

Critically 
endangered 
and m

igratory

No

Eastern curlew
Num

enius 
m

adagascariensis
Critically 
endangered

Critically 
endangered 
and m

igratory

No

Fairy prion (southern)
Pachyptila turtur

-
Vulnerable

No

Forest red-tailed black 
c ockatoo

Calyptorhynchus banksii 
naso

Vulnerable
Vulnerable
and m

igratory
Possible. Agonis flexuosa

is low
 

quality foraging habitat, and site 
unlikely to provide roosting or 
breeding habitat.

Greater sand plover
Charadrius leschenaultia

-
Vulnerable
and m

igratory
No

Grey falcon
Falco hypoleucos

-
Vulnerable 

No

Indian yellow
-nose 

albatross
Thalassarche carteri

-
Vulnerable 
and M

igratory
No

Lesser sand plover
Charadrius m

ongolus
Endangered 
and m

igratory
No
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Table B2: Threatened and priority fauna occurring w
ithin 10 km

 of the site based on relevant database 
searches. (continued)

Species
Conservation status

Habitat likely to be present 
w

ithin the site 
Com

m
on nam

e
Scientific nam

e
State

Federal

Birds (continued)

Night parrot
Pezoporus occidentalis

Critically 
Endangered

Endangered
No

Northern giant petrel
M

acronectes halli
Vulnerable 
and M

igratory
No

Northern royal albatross
Diom

edea sanfordi
Endangered 
and m

igratory
No

Northern siberian bar-
tailed godw

it
Lim

osa lapponica 
m

enzbieri
Critically 
Endangered 
and M

igratory

Critically 
Endangered 

No

Pacific sw
ift

Apus pacificus
M

igratory
Unlikely. M

ay opportunistically fly 
over the site in search of prey.

Peregrine falcon
Falco peregrinus

O
ther 

specially 
protected 
species

Unlikely. M
ay opportunistically fly 

over the site in search of prey.

Red knot
Calidris canutus

Endangered
Endangered 
and m

igratory
No

Shy albatross
Thalassarche cauta

Vulnerable
Endangered 
and m

igratory
No

Soft-plum
aged petrel

Pterodrom
a m

ollis
Vulnerable

No

Sooty albatross
Phoebetria fusca

Vulnerable 
and m

igratory
No

Southern giant-petrel
M

acronectes giganteus
Endangered 
and m

igratory
No

Southern royal albatross
Diom

edea epom
ophora

Vulnerable
Vulnerable 
and m

igratory
No

Tristan albatross
Diom

edea dabbenena
Critically 
Endangered

Endangered 
and m

igratory
No

W
andering albatross

Calidris ruficollis
Vulnerable

Vulnerable 
and m

igratory
No

W
hite-capped albatross

Haliaeetus leucogaster
Vulnerable

Vulnerable 
and m

igratory
No

M
am

m
als

Australian sea-lion
Neophoca cinerea

-
Endangered

No

Blue w
hale

Balaenoptera m
usculus

-
Endangered

No

Chudtich
Dasyurus geoffroii

Vulnerable
Vulnerable

M
arginal, prefers larger intact 

areas of native vegetation.
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Table B2: Threatened and priority fauna occurring w
ithin 10 km

 of the site based on relevant database 
searches. (continued)

Species
Conservation status

Habitat likely to be present 
w

ithin the site 
Com

m
on nam

e
Scientific nam

e
State

Federal

M
am

m
als  (continued)

Q
uenda

Isodon fusciventer
Priority 4

Unlikely, as there is no
low

er
dense vegetation on site.

Southern right w
hale

Eubalaena australis
Endangered

No

South-w
estern brush-

tailed phascogale
Phascogale tapoatafa 
w

am
benger

Critically 
endangered

Unlikely,tree hollow
s suitable for 

habitat does not exist on site.

W
estern false pipistelle

Falsisrellus m
ackenziei

Priority 4
Unlikely,hollow

 logs suitable for 
habitat does not exist on site. 

W
estern ringtail possum

Pseudocheirus 
occidentalis

Critically 
endangered

Critically 
endangered

M
arginal, associated w

ith
rem

nant paddock trees w
hich is 

not likely to be critical habitatdue 
to lack of canopy connection.

Fish

Southern bluefin tuna
Thunnus m

accoyii
Vulnerable

Conservation 
Dependent

No

Balston’s pygm
y perch

Nannatherina balstoni
Vulnerable

Unlikely, floodw
ay is ephem

eral.

Eastern school shark
Galeorhinus galeus

Conservation 
Dependent

No

Scalloped ham
m

erhead
Sphyrna lew

ini 
Conservation 
Dependent

No

W
hale shark

Rhincodon typus
Vulnerable

No

Great w
hite shark

Carcharondon 
carcharias

Vulnerable
No

Freshw
ater saw

fish
Pristis pristis

Vulnerable
No

Grey nurse shark
Carcharias taurus

Vulnerable
No

Reptile

Loggerhead Turtle
Caretta caretta

Endangered
Unlikely, floodw

ay is ephem
eral.

Leatherback Turtle
Derm

ochelys coriacea
Endangered

Unlikely, floodw
ay is ephem

eral.

Flatback Turtle
Natator depressus

Vulnerable
Unlikely, floodw

ay is ephem
eral.

Green Turtle
Chelonia m

ydas
Vulnerable

Unlikely, floodw
ay is ephem

eral.

Invertebrate/other

Carters freshw
ater 

m
ussel

W
estralunio carteri

Vulnerable
Vulnerable

Unlikely, floodw
ay is ephem

eral.

Dunsborough Burrow
ing 

Crayfish
Engaew

a reducta
Critically 
Endangered

Unlikely, floodw
ay is ephem

eral.
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Executive Sum
m

ary 

The Landow
ner Group

(the proponent) is progressing w
ith a residential developm

ent ofLot 4 &
 Lot 

12 Caves Road &
 Lots 14, 15 &

 402 Bussell Highw
ay, Abbey

(herein referred to as ‘the site’).

The site
is approxim

ately 30.5ha in size and is located w
ithin the City of Busselton. It is bounded by 

Caves Road to the north, Bussell Highw
ay to the east, an RAC holiday park to the w

est and existing 
agricultural areas to the south.The location of the site is show

n in Figure 1. 

Em
erge Associates (Em

erge) have been engaged by the proponent to prepare a local w
ater 

m
anagem

ent strategy (LW
M

S) for the developm
ent that m

eets the requirem
ents of Better Urban 

W
ater M

anagem
ent(W

APC 2008), and expectations of the
relevant State and Local agencies 

including Departm
ent of W

ater and Environm
ental M

anagem
ent (DW

ER)and the City
of Busselton. 

In sum
m

ary, environm
ental investigations undertaken across the site indicate that:

Historically the site has been used for general agricultural purposes (i.e. cattle grazing) and in 
m

inor part for com
m

ercial operations (i.e. ice factory and fresh food m
arket). 

The m
ajority of the site has now

 been cleared leaving sm
all pockets of native vegetation 

rem
aining. 

The m
ean annual rainfall is 807 m

m
, w

ith the heaviest rainfall m
onths occurring betw

een M
ay 

and August. 
Topography of the site ranges from

 2 m
etres Australian Height Datum

 (AHD) w
ithin the southern 

portion of the site to 3 m
AHD in the northern and south-eastern portion of the site, w

ith the 
exception of a depression w

ithin the southern portion of the site, w
hich has elevations of 

approxim
ately 1 m

AHD. 
The site is split betw

een tw
o soil type system

s; the northern/upper part of the site is w
ithin the 

Q
uindalup South System

, w
hilst the southern/low

er portion of the site is m
apped as occurring 

w
ithin the Vasse System

. 
The installation of m

onitoring bores across the site described the subsurface conditions beneath 
the site as m

ostly sand to depths up to 5 m
below

 ground level (BGL) to 7 m
BGL. The presence 

of clay starts to becom
e m

ore prom
inent in the deeper soil profile closer to

Broadw
ater Nature 

Reserve Sw
am

p (BNRS). Sandy clay w
as found extending to depths betw

een 3 m
BGL to 4 m

BGL, 
further overlying clay and rock extending to depths of approxim

ately 5 m
BGL. 

The northern tw
o-thirds of the site is m

apped as having a ‘m
oderate to low

’ risk of acid sulfate 
soils (ASS) occurring w

ithin 3 m
 of the natural soil surface, w

hilst the southern third of the site 
(w

hich approxim
ately

aligns w
ith areas identified as a w

etland feature) is m
apped as a ‘high to 

m
oderate’ risk of ASS occurring w

ithin 3 m
 of the natural soil surface.

The site is located w
ithin a sew

erage sensitive area (SSA/feature type ‘E’ and ‘F’) due to being 
w

ithin 2 km
 of coastal em

bankm
ents and w

ithin 1 km
 of significant w

etlands, respectively. 
The rem

aining native vegetation onsite includes individual paddock trees, predom
inantly Agonis 

flexuosa
(pepperm

int), Eucalyptus rudisin low
er lying areas or planted eucalypts.

Four m
ultiple use w

etlands (M
UW

s) have been identified w
ithin the site. 

A floodw
ay and flood fringe area is located w

ithin the low
er south-w

estern portion of the site, 
w

hich is connected to the BNRS, located approxim
ately 100 m

 south of the site.  
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Flood m
apping of the BNRS indicates that the 1%

 annual exceedance probability (AEP) flood 
elevation at the southern end of the site is 1.65

m
 AHD.

According to coastal risk inundation m
apping, the floodw

ay and flood fringe w
ithin the site are 

predicted to undergo further inundation of 0.84 m
 under the highest tide in 2100, resulting in a 

future flood elevation of up to 2.49 m
 AHD. 

Results from
 the pre-developm

ent surface runoff m
odelling

of the site
indicate that the 1%

 AEP 
peak flow

 rate leaving the site along the southern boundary is 1.1 m
3/s, and that the total 

volum
e discharging from

 the site in this sam
e event is 3,082 m

3.
The annual w

inter peak groundw
ater level w

as recorded betw
een August2021

to Novem
ber 

2022 and ranged betw
een 1.19 m

BGL to 1.54 m
 BGL. The M

GL beneath the site therefore 
ranges from

 2.1 m
AHD along the eastern boundary to 1.5 m

AHD in the
south eastern

corner of 
the site.
Analysis of groundw

ater quality sam
plescollected in August2021

and Septem
ber 2022

found 
that total phosphorus (TP) ranged betw

een 0.04 m
g/L to 0.64 m

g/L and total nitrogen (TN) 
ranged betw

een 0.7 m
g/L to 3.2 m

g/L. It is noted that the nutrient concentrations recorded are 
not inconsistent w

ith w
hat w

ould be expected for historical agricultural land in the region. 

W
ater supply and conservation

There is no confirm
ed w

ater supply to irrigate the site currently confirm
ed, how

ever investigations 
are being undertaken to source a sustainable w

ater supply. The site w
illim

plem
ent best practise 

w
ater conservation m

easures (e.g. w
ater efficient fixtures, use of w

ater sensitive urban design 
(W

SUD) m
easures, and planting of w

ater w
ise species) to reduce w

ater dem
and. Non-potable w

ater 
can potentially be provided by rainw

ater tanks if installed by lot ow
ner. The key approach forpublic 

open space (PO
S) w

ill be to retain as m
any trees as possible, to m

inim
ise w

ater use and provide 
am

enity. The surrounding PO
S areas w

ill be either unirrigated or tem
porarily supplied (e.g. by 

w
atercart) during an establishm

ent period; no ongoing perm
anent irrigation of PO

S
areas is 

proposed, unless an alternative
w

ater supply can be secured.

Storm
w

ater M
anagem

ent

Given the large size of lots (500 - 600 m
2) and sandy soils, all residential lots w

ill adopt soakw
ells to 

cater for the sm
all rainfall events (first 15 m

m
). Lots w

ill also have sufficient perm
eable area (through 

garden areas) to facilitate infiltration w
ithin lots. This is possible due to the high

perm
eability of the 

sandy soils underlying the m
ajority of the site and/or sand fill that w

ill be im
ported to achieve the 

required finished floor levels, w
hich w

ill have a high capacity to infiltrate runoff. 

The front of residential lots (20%
 of lot area) including drivew

ays, footpaths and garden areas w
ill 

direct the m
inor (20%

 AEP) and m
ajor (1%

 AEP) rainfall events tow
ards estate drainage (i.e. sw

ales, 
BRA, and FSA). The balance of the lot (rem

aining 80%
) w

ill fully retained up to the 1%
 AEP event 

based on the previously discussed large lot assum
ptions.

Runoff from
 road reserves and PO

S areas w
ill be treated as close to source as possible using either 

vegetated roadside sw
ales or a vegetated bio retention area (BRA) w

here treatm
ent w

ill occur via 
contact w

ith vegetation and the underlying soil profile.The m
ajority of catchm

ents w
ill either have a 

PO
S area that w

ill contain a BRA and a flood storage area (FSA) and catchm
ents w

ith no PO
S w

ill 
contain a vegetated sw

ale that w
ill be designed to treat the first 15 m

m
 and retain/detain runoff up 
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to the 1%
 AEP event. This approach w

ill ensure that the 1%
 AEP pre-developm

ent peak discharge 
rate and volum

e is not exceeded and hydraulic connectivity to the adjacent Broadw
ater Nature 

Reserve Sw
am

p (BNRS) is m
aintained.

Groundw
ater M

anagem
ent

Groundw
ater m

anagem
ent w

ill include adequate clearance betw
een

inverts of storage infrastructure 
and

m
axim

um
 groundw

ater levels to facilitate infiltration and m
itigate risk against potential future 

sea level rising influencing groundw
ater levels. Adopting a m

inim
um

 finished floor level of 3.0
m

AHD
accom

m
odates for adaptive developm

ent planning required by the City under the Coastal hazard 
Risk M

anagem
ent and Adaptation Plan (CoB 2021).Groundw

ater quality w
ill be im

proved w
ith a 

change in landuse and the use of W
SUD m

easures. 

The LW
M

S dem
onstrates that the concepts described above can be achieved by the spatial layout of 

the Structure Plan. It also provides guidance for future developm
ent/design stages to ensure that the 

w
ater m

anagem
ent criteria proposed can be achieved, and to ensure that an integrated w

ater cycle 
m

anagem
ent and best practice W

SUD approach can be achieved by the im
plem

entation of the 
Structure Plan.

The design criteria and the m
anner in w

hich the
detailed designs achieve com

pliance w
ith the design 

criteria are provided in Section 4.
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Table E1: Water management criteria and compliance

Management 
Element

Criteria 
Number Criteria Description Manner in which compliance has been achieved Responsibility for 

implementation When implemented 

Water 
Conservation

WC1
Utilise fit-for-purpose water 
sources throughout the 
development.

Residential lots will be connected to the local reticulated potable 
water supply network Proponent Detailed drainage design 

and implementation

Installation of water efficient fittings and appliances within 
residential lots. Lot owner At point of sale

Rainwater tanks may be implemented by lot owners Lot owner Following house 
construction

Adoption of waterwise gardening practices by lot owners. Lot owner At point of sale

Adoption of native waterwise species adapted to seasonal changes Proponent Landscape design and 
implementation

Education regarding water conservation provided to lot purchasers Proponent At point of sale

WC2 POS will be irrigated at no more 
than 7,500 kL/ha/year

During the temporary period of vegetation establishment, WWG 
measures will be implemented to ensure that no more than 7,500
kL/ha/year is used for irrigation.

Proponent Landscape design and 
implementation

Stormwater 
Management

SW1
Manage runoff from the small 
rainfall event (i.e. first 15 mm) 
within the site at source or as close 
as practicably possible.

Lots will retain the first 15 mm of rainfall within pervious garden 
areas. Lot owner Building approval

Runoff from the road reserve and POS will be retained and treated 
within vegetated BRAs and swales. Treatment will occur via 
vegetation and the underlying soil profile which will adsorb 
nutrients and pollutants prior to reaching groundwater.

Proponent
Detailed drainage and 
landscape design and 
implementation
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Table E1: Water management criteria and compliance

Management 
Element

Criteria 
Number Criteria Description Manner in which compliance has been achieved Responsibility for 

implementation When implemented 

Stormwater 
Management

SW2

Ensure the major rainfall event (1% 
AEP) peak flow rates and volumes 
do not exceed the pre-
development environment.

The major storm (1% AEP) event will be retained within lots and 
infiltrate onsite and runoff from road reserves and POS will be 
retained in FSAs and swales. Part of the runoff generated across 
the site will be conveyed and discharged offsite along the southern 
boundary to ensure pre-development hydrology is not exceeded. 

Proponent Detailed drainage design 
and implementation

The pre-development peak flow rate and volume exiting the site is 
1.1 m3/s and 3,082 m2 has not been exceeded, and post-
development modelling shows the peak flow rate and volume is 
0.97 m3/s and 2,545 m3, respectively. 

Proponent Detailed drainage design 
and implementation

SW3

Finished floor levels must be 
minimum of 2.7 mAHD (to meet 
coastal process requirements) and 
at least 500 mm above the adjacent 
1% AEP flood level

In accordance with the ‘Coastal Hazard Risk Management and 
Adaption Plan’ (CoB 2021), all dwellings will achieve a FFL of 3.0 m 
AHD or at least 500 mm above the 1% AEP flood level, as shown in 
Table 6.

Proponent
Detailed earthworks and 
drainage design and 
implementation

SW4

Finished floor levels must have at 
least 500 mm clearance above the 
major event top water levels 
(TWLs) in onsite retention and 
detention structures. 

All residential lots adjacent to retention and detention structures
will provide a minimum of 500 mm clearance from the TWL. As 
shown in Table 6, the minimum clearance achieves this criteria. 
Future civil designs to support UWMPs will confirm that lots will 
have sufficient clearance (> 500 mm) to major event TWLs within 
BRAs, FSAs and swales.  

Proponent
Detailed earthworks and 
drainage design and 
implementation

SW5 

Reduce nutrient loads by applying 
appropriate non-structural 
measures.

Construction stage measures (e.g. silt fences, other temporary 
measures). Proponent

Detailed earthworks, 
drainage and landscape 
design/implementation

Landscaping will adopt waterwise planting practices that will 
reduce the amount of fertiliser required. 

Maintenance 
contractor/Lot 
owner

Landscape implementation
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Table E1: Water management criteria and compliance

Management 
Element

Criteria 
Number Criteria Description Manner in which compliance has been achieved Responsibility for 

implementation When implemented 

Stormwater 
Management SW5 

Reduce nutrient loads by applying 
appropriate non-structural 
measures.

Education of lot owners regarding fertiliser use and waterwise 
gardening practices.

Proponent Point of sale

Street sweeping will occur to prevent sediments entering swales 
and the FSA. 

Proponent then the 
City after handover

Post construction

BRAs and swales will be vegetated and underlain by a 300 mm to 
500 mm layer of soil suitable for nutrient removal.

Proponent Landscape design and 
implementation

Maintenance of nutrient stripping vegetation and removal of 
sediments within BRAs and swales.

Proponent Landscape design and 
implementation

Maintenance of POS, BRAs, swales and FSAs. Maintenance 
contractor

Two years following 
construction

Groundwater

GW1

The invert level of drainage basins 
must have a minimum of 300 mm 
clearance above the maximum 
groundwater level.

Drainage basins will be designed to ensure the invert level provides 
a minimum of 300 mm clearance from the underlying MGL. Proponent

Detailed earthworks and 
drainage design, and 
implementation

GW2

Provide adequate consideration for 
the future sea level rise and the 
influence it will have on 
groundwater levels beneath the 
site. 

The inverts of basins and swales have been designed to provide a 
300 mm clearance from the MGL. This will provide adequate 
protection from potential sea level rises influencing the rise of 
groundwater levels. Where appropriate subsoils can be provided to 
facilitate the free drainage.

Proponent
Detailed earthworks and 
drainage design, and 
implementation

GW3
Minimise the risk of nutrient 
enrichment to downstream surface 
water bodies from groundwater 
sources.

Change in landuse from agricultural to residential will reduce the 
total nutrient loads infiltrating into the underlying groundwater. 
Infiltration via BRAs and vegetated swales will also provide 
treatment via filtration and adsorption of pollutants/nutrients.

Proponent

Detailed earthworks, 
drainage and landscape 
design, and 
implementation



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page viii

Table of Contents
1

Introduction
....................................................................................................................................... 4

1.1
Background

....................................................................................................................................... 4
1.2

Planning context............................................................................................................................... 4
1.3

Purpose............................................................................................................................................. 4
1.4

Policy fram
ew

ork.............................................................................................................................. 4
1.5

Previous studies................................................................................................................................ 5
1.5.1

Hydraulic Review
 and Breach M

odelling of Buayanyup Drain.......................................... 5
1.6

LW
M

S objectives............................................................................................................................... 5

2
Proposed Developm

ent...................................................................................................................... 7

3
Existing Environm

ent.......................................................................................................................... 8

3.1
Sources of inform

ation
..................................................................................................................... 8

3.2
Historical and current land uses....................................................................................................... 8

3.3
Clim

ate.............................................................................................................................................. 8
3.4

Topography....................................................................................................................................... 8
3.5

Geotechnical conditions................................................................................................................... 9
3.5.1

Regional geology............................................................................................................... 9
3.5.2

Local geology and soils...................................................................................................... 9
3.5.3

Acid sulfate soils................................................................................................................ 9
3.6

Environm
entally sensitive areas....................................................................................................... 9

3.7
Sew

age sensitive areas..................................................................................................................... 9
3.8

Flora and fauna...............................................................................................................................10
3.9

Surface w
ater..................................................................................................................................10

3.9.1
W

etlands .........................................................................................................................10
3.9.2

Pre-developm
ent m

odelling
...........................................................................................11

3.10
Groundw

ater ...................................................................................................................................11
3.10.1

Groundw
ater resources..................................................................................................11

3.10.2
Groundw

ater levels.........................................................................................................11
3.10.3

Groundw
ater quality.......................................................................................................12

3.11
Clim

ate change
...............................................................................................................................13

3.12
Sum

m
ary of existing environm

ent..................................................................................................14

4
Design Criteria and O

bjectives..........................................................................................................16

4.1
Integrated w

ater cycle m
anagem

ent..............................................................................................16
4.2

W
ater conservation

........................................................................................................................16
4.3

Storm
w

ater m
anagem

ent...............................................................................................................17
4.4

Groundw
ater m

anagem
ent............................................................................................................17

5
W

ater Conservation Strategy............................................................................................................18

5.1
Fit-for-purpose w

ater use...............................................................................................................18
5.1.1

Schem
e w

ater.................................................................................................................18
5.1.2

Groundw
ater ...................................................................................................................18

5.1.3
Rainw

ater tanks..............................................................................................................18
5.2

W
ater Conservation m

easures.......................................................................................................18
5.2.1

W
ater efficient fixtures and appliances..........................................................................18

5.2.2
W

ater w
ise gardens........................................................................................................19

5.3
W

astew
ater m

anagem
ent..............................................................................................................20

5.4
W

ater conservation criteria com
pliance sum

m
ary.........................................................................20

6
Storm

w
aterM

anagem
ent Strategy...................................................................................................21



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page ix

6.1
Lot drainage....................................................................................................................................21

6.2
Developm

ent drainage
...................................................................................................................21

6.2.1
Road drainage netw

ork...................................................................................................21
6.2.2

Vegetated sw
ales............................................................................................................22

6.2.3
Bio-retention areas.........................................................................................................22

6.2.4
Flood storage areas.........................................................................................................23

6.2.5
Existing retained floodw

ay..............................................................................................23
6.3

Storm
w

ater m
anagem

ent design
...................................................................................................24

6.3.1
Sm

all rainfall event..........................................................................................................24
6.3.2

Flood storage
..................................................................................................................25

6.3.2.1
Im

ported fill............................................................................................................26
6.3.3

M
aintaining pre-developm

ent peak flow
 rates..............................................................26

6.4
Non-structural storm

w
ater m

anagem
ent m

easures......................................................................27
6.5

Storm
w

ater design criteria com
pliance..........................................................................................27

7
Groundw

ater M
anagem

ent..............................................................................................................29

7.1
Groundw

ater level m
anagem

ent....................................................................................................29
7.2

Groundw
ater quality m

anagem
ent................................................................................................30

7.3
Groundw

ater design criteria com
pliance

.......................................................................................30

8
Subdivision and Urban W

ater M
anagem

ent Plans.............................................................................31

8.1
Im

plem
entation of w

ater conservation strategies.........................................................................31
8.2

M
odelling and configuration of drainage structures......................................................................31

8.3
Non-structural w

ater quality im
provem

ent m
easures...................................................................32

8.4
Construction period m

anagem
ent strategy....................................................................................32

8.5
M

anagem
ent and m

aintenance requirem
ents...............................................................................32

8.6
Floodw

ay m
anagem

ent..................................................................................................................32

9
M

onitoring.......................................................................................................................................33

9.1
Pre-developm

ent m
onitoring

.........................................................................................................33
9.2

Post-developm
ent m

onitoring........................................................................................................33
9.2.1

Condition m
onitoring......................................................................................................33

9.2.2
Groundw

ater m
onitoring................................................................................................33

9.3
Post-developm

ent guideline values................................................................................................34
9.4

Reporting
........................................................................................................................................34

10
Im

plem
entation................................................................................................................................35

10.1
Roles and responsibility..................................................................................................................35

10.2
Funding

...........................................................................................................................................35
10.3

Review
.............................................................................................................................................35

11
References .......................................................................................................................................36

11.1
General references.........................................................................................................................36

11.2
O

nline references............................................................................................................................37



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page x 

List of Tables
Table 1: M

easured groundw
ater levels.................................................................................................................12

Table 2: Groundw
ater quality results....................................................................................................................13

Table 3: W
ater conservation com

pliance sum
m

ary..............................................................................................20
Table 4: Sm

all event (first 15 m
m

) treatm
ent requirem

ents................................................................................24
Table 5: Storm

w
ater flood storage requirem

ents from
 the m

inor (20%
 AEP) and m

ajor (1%
 AEP) event...........25

Table 6: Sum
m

ary of clearances betw
een storage structure 1%

 AEP TW
Ls and the FFL of adjacent lots............25

Table 6: Sum
m

ary of clearances betw
een storage structure 1%

 AEP TW
Ls and the FFL of adjacent lots 

(continued)................................................................................................................................................26
Table 7: Sum

m
ary of surface runoff m

odelling for m
inor and m

ajor peak flow
 rates and volum

es....................27
Table 9: Storm

w
ater m

anagem
ent com

pliance sum
m

ary....................................................................................28
Table 9: Sum

m
ary of clearances betw

een the M
GL and invert of storage structures..........................................29

Table 11: Groundw
ater m

anagem
ent com

pliance sum
m

ary................................................................................30
Table 12: Groundw

ater m
onitoring program

 sum
m

ary........................................................................................34
Table 13: W

ater quality m
onitoring trigger values...............................................................................................34

List of Plates
Plate 1: Hydrograph of static w

ater level (m
 BGL) for DW

ER m
onitoring bore BN16S.........................................12

Plate 2: Prediction inundation scenario – High (m
edium

 confidence) (NGIS 2022)..............................................14

Figures
Figure 1: Site Locality
Figure 2: Topography
Figure 3: Soil Landscape M

apping
Figure 4: Acid Sulfate Soil M

apping
Figure 5: Sew

age Sensitive Area
Figure 6: Existing Hydrological Features
Figure 7: Geom

orphic W
etlands

Figure 8: Storm
w

ater M
anagem

ent Plan
Figure 9: Inundation Plan: First 15 m

m
Figure 10: Inundation Plan: 20%

 AEP event
Figure 11: Inundation Plan: 1%

 AEP event

Appendices
Appendix A

Local Structure Plan – Rise Urban

Appendix B

M
odelling Assum

ptions Report – Em
erge Associates

Appendix C

Educational m
aterial

Appendix D

Landscape M
aster Plan – Em

erge Associates



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 1 

This page has been left blank intentionally.



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 2 

Abbreviation Tables

Table A1: Abbreviations – O
rganisations 

O
rganisations 

ANZECC
Australian and New

 Zealand Environm
ent and Conservation Council

BoM
Bureau of M

eteorology

DoW
Departm

ent of W
ater(now

 DW
ER)

DPLH
Departm

ent of Planning, Land and Heritage

DW
ER

Departm
ent of W

ater and Environm
ental Regulation

W
APC

W
estern Australia Planning Com

m
ission

Table A2: Abbreviations – General term
s

General term
s

ASS
Acid sulfate soil

BM
D

Buayanyup M
ain drain

BM
P

Best m
anagem

ent practices

BRA
Bio retention area

BUW
M

Better urban w
ater m

anagem
ent

BNRS
Broadw

ater Nature Reserve Sw
am

p

CCW
Conservation category w

etland

ESA
Environm

entally sensitive area

FFL
Finished floor level

FSA
Flood storage area

LSP
Local structure plan

LW
M

S
Local w

ater m
anagem

ent strategy

NW
Q

M
S

National w
ater quality m

anagem
ent strategy

PO
S

Public open space

M
UW

M
ultiple use w

etland

UFI
Unique feature identifier

UW
M

P
Urban w

ater m
anagem

ent plan

W
EFA

W
ater efficient fixtures and appliances

W
SUD

W
ater sensitive urban design

W
W

G
W

ater w
ise gardens



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 3 

Table A4: Abbreviations – units of m
easurem

ent

Units of m
easurem

ent

AEP
Annual exceedance probability

ha
Hectare

kL
Kilolitres

m
M

etre 

m
2

Square m
etre

m
3

Cubic m
etre

m
3/s

Cubic m
etres per second

m
 AHD
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 in relation to the Australian height datum

m
BGL

m
 below

 ground level

m
g/L

M
illigram
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m
m

M
illim

etre
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1
Introduction

1.1
Background

The Abbey Landow
ner Group (the proponent), coordinated by Rise Urban, is progressing 

developm
ent of Lot 4 &

 Lot 12 Caves Road
&

 Lots 14, 15 &
 402 Bussell Highw

ay, Abbey (herein 
referred to as ‘the site’)for residential purposes. The site is approxim

ately 30.5
ha in size and is 

located w
ithin the City of Busselton

(CoB)and is show
n in Figure 1. It is bounded by vegetation 

adjacent to Caves Road to the north, Bussell Highw
ay to the east, an RAC holiday park to the w

est 
and existing agricultural areas/Broadw

ater Nature Reserve Sw
am

p (BNRS)to the south.

The developm
ent w

ill consist ofresidential lots, public open space (PO
S)areasand retained floodw

ay 
associated w

ith the BNRS. The proposed developm
ent is discussed further in Section 2

and the local 
structure plan (LSP) is show

n in Appendix A.  

1.2
Planning context

Under the City’s Local Planning Schem
e No.21

(LPS 21)(DPLH 2019), partof Lot 4 and Lot 12 Caves 
Rd

and Lots 14, 15 &
 402 Bussell Hw

y, is zoned as ‘rural’. The low
er portion

of Lot 4 Caves Road
adjacent to BNRS

is zoned as ‘conservation’. Schem
e am

endm
ent No. 55 has been attached to LPS 21 

(DPLH 2022)w
here by Section 2.4 ‘Schem

e special provision
areas’ also applies to the site to ensure 

that the intent of the Leeuw
in-Naturaliste Sub-regional Strategy (LNSS) is addressed by the structure 

plan to ensure the retention and enhancem
ent of ecological values.

1.3
Purpose

It is im
portant that the m

anner in w
hich w

ater w
ill be m

anaged is clearly docum
ented early in the 

planning process, and this should be in a m
anner w

hich avoidspotential flooding, protects the 
environm

entand considers future clim
ate change. This approach provides the fram

ew
ork for actions 

and m
easures to achieve the desired outcom

es during developm
ent. 

This local w
ater m

anagem
ent strategy (LW

M
S) details the w

ater m
anagem

ent approach to support 
the developm

ent of the site,and is intended to satisfy the requirem
ents of Better Urban W

ater 
M

anagem
ent(W

APC 2008), and to address the expectations of the Departm
ent of W

ater and 
Environm

ental Regulation (DW
ER) and the CoB. 

1.4
Policy fram

ew
ork

There are a num
ber of Local and State Governm

ent policies of relevance to the developm
ent.  These 

policies include:

State W
ater Strategy (Governm

ent of W
A 2003)

State Planning Policy 2.9 W
ater Resources(W

APC 2006a)
State Planning Policy 2.6 Coastal Planning

(W
APC 2013)

State Planning Policy 6.1 Leeuw
in-Naturaliste Ridge (W

APC 1998)
Statem

ent of Planning Policy No. 3: Urban Grow
th and Settlem

ent(W
APC 2006b)
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State W
ater Plan (Governm

ent of W
A 2007)

Liveable Neighbourhoods Edition 4
(W

APC 2009a)
Planning Bulletin No. 64: Acid Sulfate Soils(W

APC 2009b)
W

ater W
ise Perth-Tw

o Year Action Plan (Governm
ent of W

A 2019). 

In addition to the above policies, there are a num
ber of published guidelines and standards available 

that provide direction regarding the w
ater discharge characteristics that developm

ents should aim
 to 

achieve.  These are key inputs that relate either directly or indirectly to the developm
ent of the site 

and include:

Australian Runoff Q
uality

(Engineers Australia 2006)
Storm

w
ater M

anagem
ent M

anual for W
estern Australia

(DoW
 2007a)

Guidance Statem
ent No. 33: Environm

ental Guidance for Planning and Developm
ent(EPA 2008)

Better Urban W
ater M

anagem
ent (BUW

M
)(W

APC 2008)
Decision Process for Storm

w
ater M

anagem
ent in W

estern Australia (DW
ER 2017)

A National W
ater Q

uality M
anagem

ent Strategy
(Australian Governm

ent 2018)
Australian Rainfall and Runoff(Ball Jet al.2019).

1.5
Previous studies

1.5.1
Hydraulicc Revieww

 andd Breachh M
odellingg off Buayanyupp Drainn 

The prim
ary objectives of this study undertaken on behalf of W

ater Corporation w
as to assess the 

existing capacity of the Buayanyup M
ain Drain (BM

D) and Sub A drain located betw
een Florence 

Road and the coastal outlet, and to investigate the
potential flooding

im
pacts if the levee banks w

ere 
to breach. To undertake the assessm

ent, a detailed m
odel w

as constructed to characterise the 
hydrodynam

ic flow
 conditions occurring in the BM

D and its m
ajor tributary, the Sub-A Drain.  

The param
eters built into the m

odel enabled the identification of w
here

the likely locations of 
breaches m

ay occur. In relation to the site, the identified a breach location w
hich w

ould provide the 
highest risk of flooding occurring w

ithin the site. The breaching of BXS5 on the eastern levee in a 1%
annual exceedance probability (AEP) event w

ould im
pact the low

er portion of the site w
here the 

floodw
ay and flood fringe (discussed in Section 3.9) is located. In the extrem

e case of a 60 m
 w

idth 
breach, the floodw

ay w
ithin the site could potentially experience flooding heights of 2.15 m

etres 
Australian height datum

 (m
 AHD) (further discussed in Section 6.3.2). 

1.6
LW

M
S objectives

This LW
M

S has been developed in consideration of the objectives and principles detailed in the  
Better Urban W

ater M
anagem

ent (BUW
M

)(W
APC 2008). It is intended to support the developm

ent 
w

ithin the site and is based on the follow
ing m

ajor objectives:

Provide a broad level storm
w

ater m
anagem

ent fram
ew

ork to support future developm
ent.

Treatthe first 15 m
m

and retain storm
w

ater runoff w
ithin the developm

entso that the pre-
developm

ent discharge rate and volum
es are

not exceeded. 
Ensure that sufficient land area is set aside in the LSP to m

anage storm
w

ater runoff.
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Protect future residences and adjacent areas against potential flooding
as a result of developing 

the site and/or breaches to the BM
D levee. 

Consider and respond to the im
plications of future sea level rise due to clim

ate change. 
Develop a w

ater conservation strategy for the site that w
ill ensure the efficient use of all w

ater 
resources. 
Incorporate appropriate best m

anagem
ent practices (BM

Ps) and w
ater sensitive urban design 

(W
SUD) approaches into the developm

ent that address the environm
ental and w

ater 
m

anagem
ent issues identified.

Reduce pollutant loads discharged from
 the developm

ent into the dow
nstream

 environm
ent. 

M
inim

ise ongoing operation and m
aintenance costs for the land ow

ners and the City. 
Gain support from

 DW
ER and CoB

for the proposed strategy
to m

anage w
ater w

ithin the site.

Detailed objectives for w
ater m

anagem
ent w

ithin the site are further discussed in Section 4. 
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2
Proposed Developm

ent  

The LSP w
ill allow

 for the creation of the follow
ing land uses:

Low
 density residential lots (typically betw

een 500-600 m
2) 

PO
S areas 

Internal road netw
ork. 

The storm
w

ater m
anagem

ent approach proposes to include the follow
ing W

SUD m
easures 

(discussed further in Section 6) that w
ill be incorporated into road reserves and PO

S. 

Vegetated roadside sw
ales 

Bio-retention areas (BRAs) 
Flood storage areas (FSAs) 
W

aterw
ise landscaping design and approachesat both lot and estate scale. 

The LSP is provided in
Appendix A. 
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3
Existing Environm

ent

3.1
Sources of inform

ation

The follow
ing sources of inform

ation w
ere used to provide a broad regional environm

ental context 
to the site:

W
eather and Clim

ate Statistics(BoM
2022)

W
ater Register(DW

ER 2022d)
W

ater Inform
ation Reporting

(DW
ER 2022c)

Acid Sulfate Soils (ASS) Risk M
apping

(DW
ER 2022a)

Geom
orphic W

etlands of the Sw
an Coastal Plain Database

(DBCA 2022a)
Landgate M

ap View
 Plus (Landgate 2022)

3.2
Historicaland currentland uses

Based on a review
 of publicly available aerial photography, the site has been cleared of a m

ajority of 
native vegetation since at least 1970 (Landgate 2021).It has been used for general agricultural 
purposes(e.g. grazing), for a num

ber of years, and m
ore recently com

m
ercial operations have 

com
m

enced w
ithin the m

inor north-eastern portion of the site, including an ice factory and fresh 
food m

arket.

Currently, tw
o

residential houses are
located

on
Lot 4 Caves Rd (one in the northern portion and one 

in the southern portion). Strips of rem
nant native vegetation exist in the eastern portion of the site 

(along lot boundaries) and individual paddock trees (predom
inantly Agonis flexuosa) are present 

throughout the site.

3.3
Clim

ate

The site experiences a w
arm

 and tem
perate clim

ate, and the w
inter m

onths have m
uch higher 

rainfall than the sum
m

er m
onths. The

closest w
eather station to the site w

hich records rainfall and 
tem

perature data is located in Busselton (Bureau of M
eteorology (BoM

) station num
ber 9515). 

Based on w
eather data collected from

 1877 to 2022 at this w
eather station, the local area 

experiences an average 807 m
m

 of annual rainfall, m
ean annual m

axim
um

 tem
perature of 22 °C and 

a m
ean m

inim
um

 tem
perature of 10.4 °C (BoM

 2022). The highest average rainfall m
onths occur 

betw
een M

ay and August. 

3.4
Topography

The entire site is relatively low
 lying w

ith a slight south-w
esterly aspect. Elevation of m

ost of the site 
generally ranges from

 approxim
ately 2 m

AHD w
ithin the southern portion of the site to 3 m

 AHD 
w

ithin the northern and south-eastern portion of the site. An exception to these elevations is a
depression associated w

ith the floodw
ay connected to the BNRS w

hich is located w
ithin the southern 

portion of the site
and haselevations of around 1 m

AHD. The topographic contours are show
n 

w
ithin Figure 2. 
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3.5
Geotechnical conditions

3.5.1
Regionall geologyy 

Land resource m
apping prepared by the Departm

ent of Prim
ary Industries and Regional 

Developm
ent (DPIRD

2020)identifies the m
ajority of the site as occurring w

ithin the Q
uindalup 

South System
, w

hilst the south-w
estern portion of the site is m

apped as occurring w
ithin the Vasse 

System
. The soil groups identified across the site are show

n w
ithin Figure 3. 

The Q
uindalup South System

 is described ascoastal dunes of the Sw
an Coastal Plain, w

ith calcareous 
deep sands and yellow

 sands. W
hilst the

Vasse System
 is described as poorly drained estuarine flats, 

of the Sw
an Coastal Plain, w

hich contains tidal flat soil, saline w
et soil and pale deep sand.

3.5.2
Locall geologyy andd soilss 

A total of five
m

onitoring bores w
ere installed across the site in June 2021, to depths ranging 

betw
een 5 m

 below
 ground level (m

BGL) to 7 m
BGL. The bore logs indicate that topsoil is generally 

com
prised of coarse calcareous sand w

ith
depths ranging betw

een 3 m
 to 7 m

. This layer w
as either 

the final depth of the m
onitoring bore

or w
as underlain w

ith one of the follow
ing:

Clayey sand w
ith a thickness of 1 m

 extending from
 5 m

BGL to 6 m
BGL, or;

Sandy clay extending to depths betw
een 3 m

BGL to 4 m
BGL, further overlying clay and rock 

that extends to depths of approxim
ately 5 m

BGL. 

The bore logs suggest that the soils in the northern portion of the site are sandy and m
oving tow

ards 
to the southern portion of the site, sandy clay soils becom

e m
ore prom

inent at shallow
er depths. See 

bore locationsand soil m
apping in Figure 3. 

3.5.3
Acidd sulfatee soilss 

ASS risk m
apping (DW

ER 2022a) indicates that the northern tw
o-thirds of the site is m

apped as 
having a ‘m

oderate to low
’ risk of ASS w

ithin 3 m
 of the natural soil surface, w

hilst the southern third 
of the site (w

hich roughly aligns w
ith areas identified as w

etland features) is m
apped as having

a 
‘high to m

oderate’ risk of ASS w
ithin 3 m

 of the naturalsurface. The ASS risk m
apping applicable to 

the site is show
n in Figure 4.

3.6
Environm

entally sensitive areas

No environm
entally sensitive areas are located

w
ithin the site.   

3.7
Sew

age sensitive areas

The site is located w
ithin a sew

erage sensitive area (SSA) based on the Governm
ent Sew

erage Policy
dataset (DPLH

2020). The entire site is classed as both type ‘E’ and ‘F’, due to being w
ithin 2 km

 of 
coastal em

bankm
entsand w

ithin 1km
 of significant w

etlands, respectively. The SSA m
apping is 

show
n in Figure 5. 
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3.8
Flora and fauna

As described in Section 3.2, a large portion of the site has historically been cleared of native 
vegetation. Strips of rem

nant native vegetation exist in the eastern portion of the site (along existing 
lot boundaries) and individual paddock trees are present throughout the site. Site inspection 
confirm

ed thatthese paddock trees are predom
inantly Agonis flexuosa

(pepperm
int),Eucalyptus 

rudisin low
er lying areas or planted eucalypts.

3.9
Surface w

ater

A review
 of the publicly available flood m

apping database (DW
ER 2022) and subsequent inform

ation 
provided by DW

ER indicates that a 1%
AEP

event floodw
ay and flood

fringe is located
w

ithin the 
south-w

estern cornerof the site, as show
n in

Figure 6. This floodw
ay connects to the BNRS floodw

ay 
im

m
ediately south of the site. According to flood m

apping (DW
ER 2022) the flood height of the 

adjacent floodw
ay is approxim

ately 1.65 m
 AHD in a 1%

 AEP event. 

As discussed in Section 1.5.1, The BM
D

is located approxim
ately 180 m

 w
est of the site. This drain is 

highly m
odified in the dow

nstream
 reach and discharges north to Geographe Bay, w

hich is 400 m
 

north of the site. The Buayanyup drainage system
 is m

anaged by W
ater Corporation and provides 

rural drainage from
 upstream

 catchm
ents, safely catering and m

aintaining flood w
ater conveyance 

up to the 5%
AEP event. 

The BNRS
is located im

m
ediately south of the site and positioned betw

een the BM
D and the Vasse 

Diversion Drain (VDD). Itacts as a
large regional surface w

ater retention area prior to discharging to 
the VDD via the outlet floodgates. A one-w

ay culvert exists in the w
estern extent of the BNRS 

providing a hydraulic connection into the BM
D. The average annual groundw

ater level in the BNRS is 
approxim

ately 0.8 m
 AHD (JDA 2017). In 1998, JDA prepared a w

ater balance m
odel estim

ating the 
1%

 AEP eventpeak flood level in the BNRS to reach 1.66 m
AHD. How

ever, this m
odel w

as 
undertaken over 10 years ago

and is likely superseded by the Hydraulic Review
 and Breach M

odelling 
of Buayanyup Drain (JDA 2017). It is noted that the m

ore recent m
odelling undertaken indicates that 

1%
 AEP flood levels w

ithin the BM
D adjacent to the site as 2.32 m

 AHD.

3.9.1
W

etlandss 

A review
 of the Geom

orphic W
etlands of the Sw

an Coastal Plain dataset (DBCA 2020) indicates that:

A num
ber of m

ultiple use w
etlands (M

UW
s) are identified w

ithin the site, including
four M

UW
s 

in the southern and south-w
estern portions of the site (unique feature identification (UFI) #39,

#41, #63, #13195); and one M
UW

 (UFI #64) w
ithin the north-eastern portion of the site.The 

location of the M
UW

s area show
n in Figure 7. 

No conservation category w
etlands (CCW

s) are presentw
ithin the site

or w
ithin close proxim

ity. 
A CCW

is located w
est of Buayanyup Drain, how

ever is m
ore than 225 m

 from
 the site.

The presence of a w
etland can indicate that groundw

ater m
ay be close to the surface at different 

periods of the year. As part of the site visit, and based on discussions w
ith the landow

ners, it appears 
that w

aterlogging m
ay occur in areas identified as M

UW
(particularly in w

inter). 
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3.9.2
Pre-developm

entt m
odellingg 

Catchm
ent analysis and hydrological and hydraulic (surface runoff) m

odelling of the site
has been 

undertaken (using XPSW
M

M
 softw

are) to provide a representation ofthe pre-developm
ent 

environm
ent. The catchm

ent analysis indicates that the site is close to the top of catchm
ent, and 

m
ost of the site is self retained and lesser part of the site discharging

runoff at the southern 
boundary into the BNRS. The surface runoff m

odelling indicates that the 1%
 AEP peak flow

 rate 
leaving the site along the southern boundary is 1.1 m

3/sw
ith a total volum

e of 3,082 m
3. The 

m
odelling assum

ptions report is contained in Appendix B. 

3.10
Groundw

ater

3.10.1
Groundw

aterr resourcess 

The site is w
ithin the Busselton-Capelgroundw

ater m
anagem

ent area and the Dunsborough-Vasse 
subarea. The W

ater Register(DW
ER 2022) indicates that the site is underlain by a m

ulti-layered 
system

, including
the follow

ing aquifers: 

Superficial Sw
an – unconfined

Leederville – confined
Sue Coal M

easures – confined. 

The W
ater Register indicates that the Superficial and Leederville aquifers are all fully allocated, 

how
ever there is potentially allocation available in the Sue Coal M

easures. This aquifer exists at a 
greater depth and m

ay be problem
atic to accessand or to successfully extract w

ater from
. 

3.10.2
Groundw

aterr levelss 

The DW
ER Busselton Shallow

 – BN16S m
onitoring bore (site reference 61030048) is located 

approxim
ately 1km

 to the south east of the site and is screened betw
een 2.6 to 5.6 m

 BGL. Historical
groundw

ater levels recorded w
ithin this bore vary from

approxim
ately 0.1 m

 BGL (recorded in 2016) 
w

ith m
ore recent groundw

ater levels being 0.5 m
 BGL (recorded in 2021).W

hile this bore is location 
close to the coast the variations noted above are unlikely to be influenced by the proxim

ity to the 
coastline, see Plate 1

for the hydrograph of BH16S.

Em
erge Associates undertook groundw

ater m
onitoring of the five m

onitoring bores across the site 
m

onthly betw
een July to Novem

ber in 2021
and 2022, w

ith resultsshow
n in 

Table
1. The m

onitoring
results indicate that the m

axim
um

 groundw
ater level (M

GL) occurred across 
different m

onths (betw
een August to O

ctoberin 2021) and ranged from
 1.19 m

 BGL in the north
eastern portion of site to

1.54 m
 BGL in the low

er central section of the site.
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Plate 1: Hydrograph of static w
ater level (m

 BGL) for DW
ER m

onitoring bore BN16S.  

Table 1: M
easured

groundw
ater levels. 

Bore ID
Depth to groundw

ater (m
BGL)

Jul-21
Aug-21

Sep-21
O

ct-21
N

ov-21
Jul-22

Aug-22
Sep-22

O
ct-22

N
ov-22

M
W

1
2.26

1.49
1.77

1.32
1.55

1.95
1.78

1.9
2.05

2.15

M
W

2
1.74

1.52
1.19

1.29
2.04

1.83
1.46

1.458
1.67

1.74

M
W

3
1.82

1.54
1.69

1.77
2.44

2.16
1.84

1.907
2.08

2.19

Table 1: 
M

easured 
groundw

ater 
levels.M

W
4

2.41 
2.10 

2.19 
1.25 

1.99 
2.7 

2.73 
2.833 

2.47 
2.57 

M
W

5
1.60

1.26
1.39

1.79
1.74

1.99
1.58

1.627
1.81

1.90

Bold values – Indicates the groundw
ater level m

onitoring round w
here the 2021 annual w

inter peak w
as 

recorded. 

The locations of bores and M
GL contours derived from

 the data provided in 

Table
1

are show
n on Figure 2. 

3.10.3
Groundw

aterr qualityy 

Groundw
ater quality sam

pling w
as undertaken by Em

erge Associates in August2021
and Septem

ber 
2022, w

ith the results provided
in

Table 2. W
hilst intended to be applied to surface w

ater,
com

parison of groundw
ater quality to the

National W
ater Q

uality M
anagem

ent Strategy
(NW

Q
M

S) 
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(Australian Governm
ent 2018)guideline values for low

land rivers(i.e. surface w
ater), the sam

ple 
results from

both m
onitoring roundsindicate

that all locations w
ere w

ithin the guideline range for 
pH, except for M

W
01 that experienced a m

inor exceedance of the upper trigger value. All sites 
except for one (M

W
02) exceeded the total nitrogen (TN) guideline value of 1.2 m

g/L and all sites, 
except one (M

W
2 in Sept-22)exceeded the total phosphorous (TP) guideline value of 0.065 m

g/L. 
W

hile described as an ‘exceedance’,as indicated
the trigger values described are intended to be 

applied to surface w
ater, and not necessarily to groundw

ater.  Further, the nutrient concentrations 
recorded are not inconsistent w

ith w
hat w

ould be expected for historical agricultural land in the 
region. The com

parison of results should therefore be view
ed as providing context to the site 

conditions, but does not necessarily indicate cause for concern or action.

Table 2: Groundw
ater quality results 

M
onitoring 

location 
M

onitoring 
round

pH
EC

DO
TN

Am
m

onia
TKN

TP

-
μS/cm

m
g/L

m
g/L

m
g/L

m
g/L

m
g/L

NW
Q

M
S 

(Australian 
Governm

ent 
2018)

6.5 – 8.0 
- 

- 
1.2 

0.065 

M
W

1
Aug-21

7.55
985

2.72
3.2

<0.01
1.4

0.64

Sept-22
8.05

636
0.46

1.8
0.15

1.2
0.14

M
W

2
Aug-21

7.35
861

0.18
0.8

0.31
0.7

0.16

Sept-22
7.45

709
0.55

0.7
0.02

0.3
0.04

M
W

3
Aug-21

7.59
745

3.61
1.4

<0.01
0.8

0.21

Sept-22
7.64

663
3.79

3.2
0.02

1.3
0.23

M
W

4
Aug-21

7.47
1798

1.64
1.5

0.02
1.2

0.19

Sept-22
7.71

1377
0.85

3.2
0.07

3.2
0.41

M
W

5
Aug-21

7.25
1690

2.07
3.1

<0.01
1.0

0.09

Sept-22
7.39

1485
1.45

1.8
0.05

1.1
0.30

3.11
Clim

ate change 

A review
 of Coastal Risk Australia

(NGIS 2022)indicated that the low
er southern portion of the site 

that contains a floodw
ay is predicted to becom

e inundated by a further 0.84 m
 under the highest 

tide event by 2100 (See Plate 2). This predicted inundation scenario is classed as high risk w
ith a 

m
edium

 confidence. Given the potential for further sea level rise of 0.84 m
, the flood height of the 

adjacent floodw
ay has the potential to be 2.49 m

AHD
. 

In response to the sea level rising projections, the City have developed a draft adaptation plan to 
accom

m
odate for the potential coastal inundation im

pact of a 0.2%
 AEP storm

 event (w
hich is 

equivalent to a 1:500 year average recurrence interval (ARI)). The adaptation plan is detailed w
ithin 

the docum
ent Coastal hazard Risk M

anagem
ent and Adaptation Plan

(CHRM
AP) (CoB 2021)and 

provides coastal developm
ent planning requirem

ents that need to be im
plem

ented in future 
developm

ent.



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 14

Plate 2:Prediction inundation scenario –
High (m

edium
 confidence) (NGIS

2022)

The planning response to m
itigate inundation risk of future developm

ent w
ithin the Abbey region is 

to establish a m
inim

um
 finished floor level (FFL) of 3.0 m

 AHD. The northern portion of the site is 
located w

ithin the City’s 2120 coastal erosion hazard line w
ithin the Abbey Coastal M

anagem
ent 

Area, therefore triggering the m
inim

um
 FFL of dw

ellings to be 3.0 m
 AHD. Based on the breach 

m
odelling undertaken by JDA (see location BXS5) there w

ould be a significant increase in flood 
heightsw

ithin the BNRS if there w
as to be a levy breach (via overtopping in a 1%

 AEP event). 
How

ever, the resulting flood depths w
ould rem

ain w
ithin the m

apping flood fringe and floodw
ay of 

the BNRS found w
ithin the site and so w

ould not present a risk to
proposed

lot levels.

3.12
Sum

m
ary of existing environm

ent

In sum
m

ary, environm
ental investigations undertaken during the LW

M
S indicate that:

Historically the site has been used for general agricultural purposes (i.e. cattle grazing) and in 
m

inor part for com
m

ercial operations (i.e. ice factory and fresh food m
arket). 

The m
ajority of the site has now

 been cleared leaving sm
all pockets of native vegetation 

rem
aining. 

The m
ean annual rainfall is 807 m

m
, w

ith the heaviest rainfall m
onths occurring betw

een M
ay 

and August. 
Topography of the site ranges from

 2 m
 AHD w

ithin the southern portion of the site to 3 m
 AHD 

in the northern and south-eastern portion of the site, w
ith the exception of a

depression w
ithin 

the southern portion of the site, w
hich has elevations of approxim

ately 1 m
AHD. 

The site is split betw
een tw

o soil type system
s; the northern/upper part of the site is w

ithin the 
Q

uindalup South System
, w

hilst the southern/low
er portion of the site is m

apped as occurring 
w

ithin the Vasse System
. 

The installation of m
onitoring bores across the site described the subsurface conditions beneath 

the site as m
ostly sand to depths up to 5 m

BGL to 7 m
BGL. The presence of clay starts to 

becom
e m

ore prom
inent in the deeper soil profile closer to BNRS. Sandy clay w

as found 
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extending to depths betw
een 3 m

BGL to 4 m
BGL, further overlying clay and rock extending to 

depths of approxim
ately 5 m

BGL. 
The

northern tw
o-thirds of the site is m

apped as having a
‘m

oderate to low
’ risk of ASS occurring 

w
ithin 3 m

 of the natural soil surface, w
hist the southern third of the site (w

hich approxim
ately

aligns w
ith areas identified as a w

etland feature) is m
apped as a ‘high to m

oderate’ risk of ASS 
occurring w

ithin 3 m
 of the natural soil surface.

The site is located w
ithin an SSA (feature type ‘E’ and ‘F’) due to being

w
ithin 2 km

 of coastal 
em

bankm
entsand w

ithin 1
km

 of significant w
etlands, respectively. 

The rem
aining native vegetation onsite includes individual paddock trees, predom

inantly Agonis 
flexuosa

(pepperm
int), Eucalyptus rudisin low

er lying areas or planted eucalypts.
Four M

UW
s have been identified w

ithin the site. 
A floodw

ay and flood fringe
area is located w

ithin the low
er south-w

estern portion of the site, 
w

hich is connected to the BNRS,located
approxim

ately 100
m

 south of the site.   
Flood m

apping of the BNRS indicates that the 1%
 AEP flood elevation at the southern end of the 

site is 1.65
m

 AHD.
According to coastal risk inundation m

apping, the floodw
ay and flood fringe w

ithin the site are 
predicted to undergo further inundation of 0.84 m

 under the highest tide
in 2100, resulting in a 

future flood elevation of up to 2.49 m
 AHD. 

Results from
 the pre-developm

ent surface runoff m
odelling

of the site
indicate that the 1%

 AEP 
peak flow

 rate leaving the site along the southern
boundary is 1.1

m
3/s, and that the total 

volum
e discharging from

 the site in this sam
e event being

3,082 m
3.

The annual w
inter peak groundw

ater level w
as recorded betw

een August2021
to O

ctober2021 
and ranged betw

een 1.19 m
 BGL to 1.54 m

 BGL. The M
GL beneath the site therefore ranges 

from
 2.1 m

AHD along the eastern boundary to 1.5 m
AHD in the

south
eastern corner of the 

site. 
Analysis of groundw

ater quality sam
plescollected in August2021 and Septem

ber 2022 found 
that TP ranged betw

een 0.04 m
g/L to 0.64 m

g/L and TN ranged betw
een 0.7 m

g/L to 3.2 m
g/L. It 

is noted that the nutrient concentrations recorded are not inconsistent w
ith w

hat w
ould be 

expected for historical agricultural land in the region. 
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4
Design Criteria and O

bjectives

This section outlines the objectives and design criteria that this LW
M

S and future w
ater m

anagem
ent 

plans m
ust achieve. The w

ater m
anagem

ent strategy includes w
ater conservation, surface w

ater 
m

anagem
ent and groundw

ater m
anagem

ent.

4.1
Integrated w

ater cycle m
anagem

ent

The State W
ater Strategy

(Governm
ent of W

A 2003)and BUW
M

(W
APC 2008)endorses integrated 

w
ater cycle m

anagem
ent and application of W

SUD principles to provide im
provem

ents in the 
m

anagem
ent of surface w

ater, and to increase the efficient use of other existing w
ater supplies. The 

key principles of integrated w
ater cycle m

anagem
ent include:

Considering
all w

ater sources, including w
astew

ater, surface w
ater and groundw

ater.
Integrating w

ater and land use planning.
Allocating and using w

ater sustainably and equitably.
Integrating w

ater use w
ith natural w

ater processes.
Adopting a w

hole catchm
ent integration of natural resource use and m

anagem
ent.

Integrated w
ater cycle m

anagem
ent addresses not only physical and environm

ental aspects of w
ater 

resource use and planning, but also integrates other social and econom
ic concerns. W

ater 
m

anagem
ent design objectives should therefore seek to deliver best practice outcom

es in term
s of:

W
ater conservation/consum

ption
Surface w

ater m
anagem

ent
Groundw

ater m
anagem

ent.

The first step in applying integrated w
ater cycle m

anagem
ent is to establish agreed environm

ental 
values for receiving environm

ents. The existing environm
ental context of the site has been discussed 

in Section 3. Guidance regarding environm
ental values and criteria is provided by a num

ber of 
National and State policies and guidelines, as w

ell as previous studies relevant to the site. These 
w

ere detailed in Section 1.4
and Section 1.5,respectively. 

4.2
W

ater conservation

This LW
M

S proposes the follow
ing w

ater conservation criteria:

Criteria W
C1

Utilise fit-for-purpose w
ater sources throughout the developm

ent.

Criteria W
C2

PO
S to be irrigated at no m

ore than 7,500
kL/ha/year

The m
anner in w

hich the above objectives w
ill be achieved is further detailed in Section 5. 
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4.3
Storm

w
aterm

anagem
ent

This LW
M

S proposes the follow
ing storm

w
ater design criteria:

Criteria SW
1

M
anage runoff from

 the sm
all rainfall event (i.e. first 15 m

m
) w

ithin the site at 
source or as close as practicably possible.

Criteria SW
2

En sure the m
ajorrainfall event (1%

 AEP) peak flow
 ratesand volum

esdo not 
exceed the pre-developm

ent environm
ent.

Criteria SW
3

Finished floorlevels m
ust be a

m
inim

um
 of 3.0 m

 AHD (to m
eet coastal process 

requirem
ents) and

at least 500 m
m

 above the adjacent 1%
 AEP

flood level. 

Criteria SW
4

     Finished floor levels m
usth ave at least 500

m
m

 clearance
above the m

ajor 
event top w

ater levels (TW
Ls) in onsite retention and

detention structures. 

Criteria SW
5

Re duce
nutrient loads by applying appropriate non-structural m

easures.

The m
anner in w

hich these objectives w
ill be achieved is further detailed in Section

6. 

4.4
Groundw

ater m
anagem

ent

This LW
M

S proposes the follow
ing groundw

ater m
anagem

ent criteria:

Criteria GW
1

The invert level of drainage basins m
ust have a m

inim
um

 of 300 m
m

 clearance 
above the m

axim
um

 groundw
ater level. 

Criteria GW
2     P rovide adequate consideration for future sea level rise and the influence it w

ill 
have on groundw

ater levels beneath the site 

Criteria GW
3 

M
in im

ise the risk of nutrient enrichm
ent to dow

nstream
 surface w

ater bodies 
from

 groundw
ater sources. 

The m
anner in w

hich these objectives w
ill be achieved is further detailed in Section 7. 
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5
W

ater Conservation Strategy

5.1
Fit-for-purpose w

ater use

To m
inim

ise the use of w
ater, a fit-for-purpose supply and the conservation of w

ater via adoption of
best m

anagem
ent approaches is strongly encouraged. 

The m
easures outlined below

 w
ill assist in achieving Criteria W

C1
and W

C2.  

5.1.1
Schem

ee w
aterr 

Schem
e w

ater w
ithin the CoB

is currently supplied by Busselton w
ater. The site is proposed to

be 
connected to the local reticulated potable w

ater supply
(i.e. schem

e w
ater).  

5.1.2
Groundw

aterr 

The site m
ay require som

e m
easure of irrigation of PO

S area during
establishm

ent ofvegetation 
and/or w

ater m
ay be required to facilitate earthw

orks at the site. The site is how
ever capable of 

being developed to a high standard even w
ithout a perm

anent w
ater supply due to the extensive 

retained trees and floodw
ay areas that rem

ain green through all seasons. The CoB has confirm
ed 

that a requirem
ent of 5,000 m

2of turfed area is to be delivered w
ithin the developm

ent w
hich w

ill 
require the use of groundw

ater for irrigation. Currently there
is no groundw

ater allocation held by 
the proponent for irrigation, how

ever if an allocation becom
es available and attained, a trade 

partnerprovided an irrigation supply, or the deeper Sue Coal M
easures w

ere accessible these w
ould 

provide an appropriate source of non-potable w
ater for irrigation. It is expected that the proponent 

w
ill secure a suitable source of w

ater for irrigation prior to conditional subdivision approval.

5.1.3
Rainw

aterr tankss 

Harvested rainw
ater can

be used in lots for som
e irrigation requirem

ents how
ever this w

ill need to 
be supplem

ented w
ith schem

e w
ater during the low

er rainfall m
onths. During the higher rainfall 

m
onths, the m

ajority of the harvested
rainw

ater could be used to supplem
ent internal building non-

potable uses.  This w
ater efficiency strategy recom

m
ends that rainw

ater tanks are im
plem

ented and 
that the harvested w

ater is used in w
ashing m

achines, toilets and hot w
ater system

s. It is not 
m

andatory to install rainw
ater tanksand uptake rates are expected to be consistent w

ith typical 
uptake rates in the region. 

5.2
W

ater Conservation m
easures

The developm
ent w

ill utilise w
ater w

ise garden (W
W

G) principles for lot scale gardens and estate 
landscaping. W

ater efficient fixtures and appliances (W
EFA) are im

portant approaches to ensure that 
lot w

ater use is m
inim

ised. These m
easures are further discussed in the follow

ing Sections.

5.2.1
W

aterr efficientt fixturess andd appliancess 

Significant reductions in in-house w
ater uses can be achieved w

ith the use ofW
EFA and the w

ater 
conservation strategy recom

m
endsthat all dw

ellings use W
EFA.  W

ater efficient fittings w
ill be 
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im
plem

ented by the lot ow
ner during

building
construction, w

hile uptake of w
ater efficient 

appliances can be encouraged by the proponent through provision ofeducational m
aterials at point 

of sale. Exam
ples of educational m

aterial are provided in
Appendix C. 

The above m
easures w

ill assist in achieving Criteria W
C1. 

5.2.2
W

aterr w
isee gardenss 

Reductions in w
ater use for irrigation by em

ploying w
ater efficiency m

easures can significantly 
reduce the total w

ater usage.  The follow
ing w

ater efficiency m
easures w

ill be used/prom
oted:

Retain
as m

any
rem

nant native trees and vegetation as practical. 
Landscape planting to occur during the w

inter m
onths (i.e. M

ay to August), w
here the rainfall 

can supplem
ent establishm

ent. 
The planting species palette w

ill adopt local native w
aterw

ise species, adapted to the seasonal 
changes and tolerant against dry m

onths w
ith little to no rainfall.  

If utilised, irrigation should not occurduring w
inter m

onths.
W

here required, soil to
be im

proved w
ith soil conditioner certified to Australian Standard 

AS4454 to a m
inim

um
 depth of 150 m

m
 if turf is to be planted and a m

inim
um

 depth of 300 m
m

 
for garden beds.
Im

plem
entation of hydrozoning design practices, w

hich w
ill group plant species w

ith 
sim

ilar/equivalent w
ater requirem

ents. 
The adoption of xeriscaped gardens (garden beds are landscaped using ‘w

aterw
ise plants’) 

w
here possible. 

Street trees to be m
ulched to 75 m

m
 w

ith a product certified to Australian Standard AS4454.
Com

m
unity aw

areness of w
ater conservation w

ill be prom
oted at the point of sale and during 

the developm
ent sales lifespan.

W
W

G principles w
ill be utilised w

ithin PO
S, road reserves and w

here relevant w
ithin lots. Perm

anent 
irrigation of PO

S areas is not currently proposed, how
ever it is recognised that som

e selective 
irrigation of PO

S m
ay be required if rainfall proves to be insufficientand/or during establishm

ent.  If 
this w

ere the case, w
ater w

ould be im
ported via w

ater cart and hand w
atering w

ould be undertaken.
Uptake of W

W
G practices for lot landscaping w

ill be encouraged by the proponent at the point of 
sale of lots through the provision of educational m

aterial (see exam
ples provided in Appendix C). 

W
hilst a perm

anent source of w
ater has not at this stage been sourced, investigations are underw

ay 
to obtain a suitable allocation.It is anticipated that the

Landscape Strategy (contained in
Appendix 

D) w
ill be updated to

presentthe required 5,000 m
2of turfed area w

ithin the site.

The above m
easures w

ill assist in achieving Criteria W
C1. 



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 20

5.3
W

astew
ater m

anagem
ent

The site is proposed to be connected to the reticulated w
astew

ater netw
ork servicing the 

surrounding area. 

5.4
W

ater conservation criteria com
pliance sum

m
ary

A sum
m

ary of the proposed w
ater conservation design criteria and how

 these w
ill be

addressed 
w

ithin the site is provided in Table 3. 

Table 3: W
ater conservation com

pliance sum
m

ary

Criteria num
ber

Criteria description
M

anner in w
hich com

pliance w
ill be achieved

W
C1

Utilise fit-for-purpose w
ater sources 

throughout the developm
ent.

There is currently no ongoing perm
anent irrigation 

proposed for the site, unless a groundw
ater 

allocation can be secured. The developm
ent w

ill 
utilise W

W
G principles for lot scale gardens and 

estate landscaping. W
ater efficient fittings w

ill be 
im

plem
ented by the lot ow

ner during
building

construction, w
hile uptake of w

ater efficient 
appliances can be encouraged by the proponent 
through provision ofeducational m

aterials at point 
of sale.

Residential lots w
ill be connected to the local 

reticulated potable w
ater supply that is supplied by 

Busselton W
ater.

Rainw
ater tanks m

ay be adopted by residents to 
m

eet som
e lot scale non-potable needs

Installation of w
ater efficient fittings and 

appliances w
ithin residential lots.

Adoption of W
W

G
practices by lot ow

ners.

Adoption of native w
aterw

ise species adapted to 
seasonal changes

Education regarding w
ater conservation provided 

to lot purchasers

W
C2

PO
S to be irrigated at no m

ore than 
7,500kL/ha/year 

During the tem
porary period of vegetation 

establishm
ent, W

W
G m

easures w
ill be 

im
plem

ented to ensure that no m
ore than 7,500

kL/ha/year is used for irrigation.
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6
Storm

w
ater M

anagem
ent Strategy

The principle behind the storm
w

ater m
anagem

ent strategy is to ensure that the pre-developm
ent 

1%
 AEP peak flow

 rate and volum
e discharging offsite is not exceeded post-developm

ent. This w
ill be 

achieved by ensuring runoff up to the 1%
 AEP rainfall event is detained w

ithin the site
and/ortreated 

as close to source as possible. Runoff w
hich exceeds the capacity of BRAs w

ill be
directed to FSAs to 

infiltrate onsite or to be discharged offsite atthe southern boundary
and at a

flow
 rate w

hich m
im

ics 
the existing hydrology.  

The storm
w

ater m
anagem

ent approach
that is proposed for the site is discussed in the follow

ing 
sections. W

ater m
anagem

ent infrastructure proposed includes: 

Pit and pipe netw
ork w

ithin road reserves 
Flush kerbing
Vegetated sw

ales  
BRA
FSA. 

Detailed hydrological and hydraulic m
odelling using XPSW

M
 has been com

pleted to determ
ine the 

required size of storm
w

ater m
anagem

ent infrastructure. The assum
ptions/m

ethodology for this is 
detailed in the M

odelling Assum
ptions Report(M

AR) provided in
Appendix B

and discussed further 
in the follow

ing sections.

6.1
Lot drainage

Given the large size of lots (500 - 600 m
2) and sandy soils, all residential lots w

ill adopt soakw
ellsto 

cater for the sm
allrainfall events (first 15 m

m
). Lots w

ill also
have sufficientperm

eable area (through 
garden areas) to facilitate infiltration w

ithin lots. This is possible due to the high perm
eability of the 

sandy soils underlying the m
ajority of the site and/or sand fill that w

ill be im
ported to achieve the 

required finished floor levels, w
hich w

ill have a high capacity to infiltrate runoff. 

In order to address the potentialthat lots are able to adequately m
anage the m

inor (20%
 AEP) and 

m
ajor (1%

 AEP) rainfall event, lot retention assum
ptions w

ere m
odified so that the front 20%

 of lots 
(w

hich includes drivew
ay, paths, and garden areas) direct runoff tow

ards estate drainage (i.e. sw
ales, 

BRA, and FSA). The balance of the lot (rem
aining 80%

) w
as considered to be fully retained based on 

the previously discussed large lot assum
ptions. The results of the above assum

ptions are presented 
in this LW

M
S. 

6.2
Developm

ent drainage

6.2.1
Roadd drainagee netw

orkk 

A traditional pit and pipe
netw

ork w
ill collect runoff from

 road reserves/pavem
ent. The piped

drainage netw
ork w

ill be designed to convey runoff from
 up to the 20%

 AEP event to dow
nstream

 
BRAs and FSAs, w

here eventually storm
w

ater w
ill infiltrate or discharge offsite. The road drainage 
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netw
ork m

ay also incorporate
flush kerbing w

here BRAs and/or roadside sw
ales are adjacent to road 

pavem
ent.

6.2.2
Vegetatedd sw

aless 

Roadside sw
alesw

ill be provided for those catchm
ents that do not contain a PO

S area that could 
contain a BRA or FSA. These sw

ales w
ill be located w

ithin road reserve and w
illprovide w

ater quality 
treatm

entfor sm
allrainfall events (i.e. the first 15m

m
 - see Table 4) and retention forrunoff up to 

the 1%
 AEP event (see Table 8). Road reserves w

ill be graded for runoff to be directed to either a 
pipe netw

ork and/or into sw
alesvia flush kerbing, w

here w
ater quality treatm

ent and infiltration up 
to

the 1%
 AEP event w

ill occur. The drainage netw
ork m

ay also include local portions of road 
pavem

ent directed to the roadside sw
ales via flush kerbing or kerb breaks, reducing the need for a 

concrete piped netw
ork. Sw

ales w
ill typically be up to 6 m

 w
ide, have 1:6 side slopes, and have a 

m
axim

um
 depth up to 500 m

m
. All road reserves w

here sw
ales are proposed w

ill be w
ide enough to 

accom
m

odate the proposed sw
ales. 

Discharge from
 sw

ales for runoff up to 1%
 AEP event m

ay occur in som
e (southern) areas of the site, 

w
here these catchm

ents have been identified as having a pre-developm
ent outflow

. In the event 
runoff is discharged off site, it w

ill be directed tow
ards the southern boundary that w

ill discharge at a 
rate not exceeding

the pre-developm
entpeak flow

rate and volum
e. This w

ould occur via w
eir 

structure or sim
ilar and

via overland flow
. 

A vegetated conveyance sw
ale w

ill be located w
ithin the

centralPO
S area running through

the 
m

iddle of the site to collect runoff from
 the BRAsand FSA

from
 contributing catchm

ents that 
naturally discharge southw

ards and offsite
to the BNRS. 

Sw
ales w

ill be vegetated using plant species w
ith high nutrient uptake capacities and low

 w
ater 

requirem
ents, consistent w

ith the Vegetation guidelines for storm
w

ater biofilters in the South W
est 

of W
estern Australia

(M
onash University 2014). They

w
ill be underlain w

ith a
soil suitable for w

ater 
quality treatm

ent (w
hich m

ay include an
engineered or am

ended soil m
ixture) for nutrient rem

oval
purposes. It is also acceptable to utilise existing soils w

here these can be dem
onstrated to provide an 

appropriate perm
eability and nutrient rem

oval function.

Sw
ales w

ill assist in achieving Criteria SW
1, SW

2
and

SW
5. 

6.2.3
Bio-retentionn areass 

Runoff from
 the sm

all rainfall event not retained higher in catchm
ents w

ill be conveyed and treated 
w

ithin vegetated BRAs, located w
ithin a dow

nstream
 PO

S area. BRAshave been sized to treat the 
sm

all rainfall event (i.e. first 15 m
m

) from
 the road reserve. They w

illprovide w
ater quality 

treatm
ent by rem

oving fine sedim
ents, trace m

etals, nutrients, bacteria and organics. Design 
characteristics of BRAs include:

Vegetated w
ith native nutrient rem

oving plant species  
1:3 side slopes 
500 m

m
 depth

Underlain by 500 m
m

 of soil suitable
for w

ater quality treatm
ent.
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It is noted that, if side slopes of BRAs/FSAs w
ere to be greater than 1:3, that fencing of these areas 

m
ust be considered. BRAs w

ill be planted w
ith native vegetation to encourage biological nutrient 

uptake, consistent w
ith the Vegetation guidelines for storm

w
ater biofilters in the south-w

est of 
W

estern Australia (M
onash University 2014). As per vegetated sw

ales, they w
ill also

be underlain 
w

ith soil m
edia that has a high phosphorous retention index (PRI) (PRI > 10) or equivalent to increase 

nutrient rem
oval from

 runoff during infiltration. It is also acceptable to utilise existing soils w
here 

these can be dem
onstrated to provide an appropriate perm

eability and nutrient rem
oval function.

BRAs are not designed to be perm
anently w

et. Instead, storm
w

ater w
ill infiltrate into the underlying 

soil m
edium

, or w
ill overland flow

to the adjacent FSA. If required, subsoil drains m
ay also be utilised 

beneath the BRAs to ensure they can dry out in an acceptable tim
e betw

een storm
 events, how

ever 
the conceptual approach developed forlot levels and the recorded M

GL indicate that there w
ill be 

sufficient clearance betw
een M

GL and BRA inverts (see Section 6.3.1).  

The size and spatial requirem
ents for BRAs are show

n in Table 4
and location of BRAs are show

n in
Figure 8. The BRAs have also been

strategically located to allow
 for the retention of as m

any rem
nant 

native trees as possible. BRAs w
ill assist in achieving Criteria SW

1,SW
3

and
SW

5. 

6.2.4
Floodd storagee areass  

Surface runoff from
 im

pervious road pavem
ent up to the m

ajor (1%
 AEP) event are

to be retained 
w

ithin FSAs, thereby m
aintaining the pre-developm

ent hydrological regim
e

(for the northern part of 
the site there is no site discharge and runoff is therefore infiltrated onsite). 

FSAs w
ill be designed according to the follow

ing
param

eters: 

1:6 side slopes
M

axim
um

 depth of 1.2 m
 

M
inim

um
 500 m

m
 clearance from

 M
GL 

Finished floor levels of adjacent lots w
ill be 500 m

m
 above

the 1%
 AEP event top w

ater level.

Further geotechnical investigations are
required to be undertaken w

ithin the site, and this w
ill 

include
the proposed locations ofBRAs/FSAs/sw

ales. The retention of rem
nant native trees w

ill also 
be taken into consideration w

hen selecting the ultim
ate location of FSAs. The m

easured infiltration 
rate w

ill need inform
 the final BRA/FSA designs. 

The use of FSAs w
ill assist in achieving Criteria SW

2
and SW

4. 

6.2.5
Existingg retainedd floodw

ayy 

As discussed in Section 3.9, a floodw
ay

and flood fringe
is located in the southern portion of the site 

and is proposed to be retained and integrated w
ithin the southern

PO
S area. 

The floodw
ay w

ill becom
e inundated as a result of interm

ittent storm
w

ater entering the system
, 

both from
 the site and possibly from

 the BNRS in m
ajor flood events. The retention of this floodw

ay 
w

ill also provide conveyance and m
aintain hydraulic connectivity to southern BNRS. 

A clearance of at least 500
m

m
 w

ill be m
aintained betw

een inverts of the FSAs and
m

axim
um

 flood 
levels to ensure they are able to infiltrate and provide appropriate drainage. The design lot levels
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adjacent to the floodw
ay

w
ill be such that FFLs of adjacent lots w

ill be at least 500
m

m
 above the 

m
axim

um
 flood levelof the BNRS (I.e. 1.65 m

 AHD) to ensure protection from
 flooding during m

ajor
rainfall events.  

Providing appropriate vertical clearance of finished floor levels above top w
ater levels in infiltration 

basinsand the 1%
 AEP flood levels of the BNRS w

ill assist in achieving Criteria SW
3 and

SW
4. 

6.3
Storm

w
ater m

anagem
ent design 

The storm
w

ater m
anagem

ent plan, w
hich show

s the location of w
ater m

anagem
ent features is 

show
n on Figure 8, and thishas been designed to achieve the objectives and criteria stated in 

Section
6. Tw

o landscape concept plans are provided in Appendix D, dem
onstrating

the m
anner in 

w
hich w

ater m
anagem

ent features has been incorporated
and the am

enity
that w

ill be achieved
depending on w

hetherPO
S w

ill be irrigated or non-irrigated. Surface runoff m
odelling undertaken 

using XPSW
M

M
 has been used to inform

 the design of storm
w

ater infrastructure w
ith m

odelling 
assum

ptions and m
ethodology provided in

Appendix B. 

6.3.1
Sm

alll rainfalll eventt 

Runoff from
 the road reserve w

ill be conveyed to either a vegetated sw
ale orBRA for w

ater quality 
treatm

ent of the sm
all (first 15 m

m
) rainfall event. The size and spatial requirem

ents of w
ater quality 

treatm
ent assets are presented in

Table 4, and inundation resulting from
 the sm

all event is show
n in

Figure 9. 

Table 4: Sm
all event (first 15 m

m
) treatm

ent requirem
ents

Catchm
ent 

PO
S no.  

Treatm
ent 

structure
Depth (m

)
TW

L surface area 
(m

2)
Volum

e (m
3) 

Ct-01
-

Sw
ale-01

0.05
333

15

Ct-02
-

Sw
ale-02

0.05
393

17

Ct-03
PO

S-1
BRA-03

0.50
136

52

Ct-04
-

Sw
ale-04

0.05
293

14

Ct-05
-

Sw
ale-05

0.06
186

11

Ct-06
PO

S-2
BRA-06

0.50
147

57

Ct-07
-

Sw
ale-07

0.08
104

8

Ct-08
PO

S-5
BRA-08

0.50
325

135

Ct-09
PO

S-4
BRA-09

0.50
365

155

Ct-10
PO

S-3
BRA-10

0.50
318

135

Ct-11
-

Sw
ale-11

0.21
378

70

Ct-12
-

Sw
ale-12

0.08
166

13

Ct-13 A
PO

S-3
BRA-13A

0.50
90

35

Ct-13 B
PO

S-3
BRA-13B

0.50
115

45
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6.3.2
Floodd storagee 

Runoff from
 all events greater than the sm

all event w
ill be m

anaged w
ithin FSAs or sw

aleslocated
across the site. The proposed locations of these features are show

n in Figure 8
and the storage 

requirem
ents w

hich w
ill assist in achieving Criteria SW

2, SW
3, SW

4, and SW
5. The volum

es, top 
w

ater levels and areas in response to a 20%
 AEP and 1%

 AEP events are provided in
Table 5. 

Inundation resulting from
 the m

inor and m
ajor events is show

n in
Figure 10

and Figure 11, 
respectively.  

Table 5: Storm
w

ater flood storage requirem
ents from

 the m
inor (20%

 AEP) and m
ajor (1%

 AEP) event.

Catchm
ent 

and storage 
type 

PO
S no. 

M
inorstorm

 event
M

ajorstorm
 event

Depth (m
)

TW
L surface 

area (m
2)

Volum
e (m

3) 
Depth (m

)
TW

L surface 
area (m

2)
Volum

e (m
3) 

Ct-01 Sw
ale

-
0.22

411
78

0.50
560

215

Ct-02 Sw
ale

-
0.19

462
76

0.50
638

248

Ct-03 FSA
PO

S-1
0.41

294
107

1.20
623

399

Ct-04 Sw
ale

-
0.21

361
65

0.50
507

192

Ct-05 Sw
ale

-
0.21

236
41

0.50
330

115

Ct-06 FSA
PO

S-2
0.51

296
104

1.20
644

417

Ct-07 Sw
ale

-
0.26

151
30

0.50
231

76

Ct-08 FSA
PO

S-5
0.51

317
112

1.20
685

450

Ct-09 FSA
PO

S-4
0.50

452
170

0.9
880

625

Ct-10 FSA
PO

S-3
0.59

513
217

0.90
696

405

Ct-11 Sw
ale

-
0.50

495
190

-
-

-

Ct-12 Sw
ale

-
0.25

222
45

0.50
320

112

To ensure infrastructure and assets are adequately protected against potential flooding events 
and/or breaches of the BM

D levee (as discussed in Section 1.5.1) all FFLs w
ill be provided a 500 m

m
 

clearance from
 the TW

L of adjacent W
SUD structures.In som

e cases, in order to achieve the 
required m

inim
um

 FFL, perm
eable sand fill w

ill need to be im
ported.As show

n in Table 6, the 
m

inim
um

 clearance is 500 m
m

, achieving Criteria
SW

3
and

SW
4. 

Table 6: Sum
m

ary of clearances betw
een storage structure

1%
 AEP

TW
Ls and the FFLof adjacent lots. 

Storage structure
PO

S no. 
Invert (m

AHD)
1%

 AEP TW
L

(m
AHD)

M
inim

um
 FFL

(m
AHD)

Clearance (m
) 

betw
een TW

L 
and FFL

Ct-01 Sw
ale

-
2.00

2.50
3.00

500

Ct-02 Sw
ale

-
2.15

2.65
3.15

500

Ct-03 FSA
PO

S-1
1.90

3.10
3.60

500

Ct-04 Sw
ale

-
2.00

2.50
3.00

500
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Table 7: Sum
m

ary of clearances betw
een storage structure 1%

 AEP TW
Ls and the FFL of adjacent lots 

(continued). 

Storage structure
PO

S no. 
Invert (m

 AHD)
1%

 AEP TW
L

(m
 AHD)

M
inim

um
 FFL

(m
 AHD)

Clearance (m
) 

betw
een TW

L 
and FFL

Ct-05 Sw
ale

-
2.20

2.70
3.20

500

Ct-06 FSA
PO

S-2
2.20

3.40
3.90

500

Ct-07 Sw
ale

-
2.35

2.85
3.35

500

Ct-08 FSA
PO

S-5
1.98

3.18
3.68

500

Ct-09 FSA
PO

S-4
2.02

2.92
3.42

500

Ct-10 BRA
PO

S-3
2.00

2.50
3.00

500

Ct-10 FSA
PO

S-3
1.80

2.70
3.20

500

Ct-11 Sw
ale

-
2.00

2.50
3.00

500

Ct-12 Sw
ale

2.15
2.65

3.15
500

Ct-13A BRA
PO

S-3
2.00

2.50
3.00

500

Ct-13B BRA
PO

S-3
2.00

2.50
3.00

500

6.3.2.1
Im

portedd fill

Im
ported fill w

ill likely be utilised to achieve the m
inim

um
 FFL required to facilitate

appropriate
vertical separation from

 m
ajor event flood levels in BRAs and FSAs. The specification for fill and 

proposed depths w
ill likely also be influenced by the desired geotechnical classification, w

hich is yet 
to be determ

ined. Im
ported fill should

aim
 to achieve a perm

eability of 5 m
/day.  W

here a low
er 

perm
eability specification of fill is adopted consideration of this should be m

ade w
ithin surface 

runoff m
odelling, fill depth assum

ptions and any other aspects relying on infiltration. 

Considerations for the use of im
ported fill beneath infiltration structures has not been m

ade
as these 

soils w
ill not be underlying these structures. Soils used beneath these structures is detailed in 

Section 6.2.3. 

6.3.3
M

aintainingg pre-developm
entt peakk floww

 ratess  

As m
entioned in Section

3.9.2, the pre-developm
ent peak flow

 rate and volum
e discharging offsite in 

a 1%
 AEP event is 1.1 m

3/s and 3,082 m
3, respectively. In order to avoid exceeding this flow

 rate and 
volum

e, w
hilst also considering any potential breaches of the BM

D that could result in increased 
flood levels, the conceptual drainage design

involves the retention of upstream
 catchm

ents w
ithin 

FSAs. The retention of the 1%
 AEP event in upstream

 catchm
ents ensures that those catchm

ents 
contributing to discharge offsite w

ill not exceed the pre-developm
ent hydrology and lessen the 

potential im
pact to the southern floodw

ay in the event of a potential BM
D breach. 

The catchm
ents that discharge the m

inor and m
ajor event offsite are

Ct-10,Ct-11,Ct-13A, and Ct-
13B (show

n in Figure 8, along w
ith catchm

ents that are proposed to retain up to the 1%
 AEP event). 

The surface runoff m
odelling indicates that the post-developm

ent 1%
 AEP peak flow

 rate and volum
e 

leaving the site via the southern conveyance sw
ale is 0.97 m

3/s and 2,525 m
3, respectively (see Table 
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8), w
hich is slightly less than the pre-developm

ent hydrology. The detailed m
ethodology and 

catchm
ent analysis for the surface runoff m

odelling is outlined in the m
odelling assum

ptions report 
provided in Appendix B.  

Table 8: Sum
m

ary of surface runoff m
odelling for m

inor and m
ajor peak flow

 rates and volum
es. 

O
utflow

location 

20%
 AEP peak discharge (m

3/s)
1%

 AEP peak discharge (m
3/s)

1%
 AEP peak volum

e (m
3)

Pre-
developm

ent
Post-
developm

ent
Pre-
developm

ent
Post-
developm

ent
Pre-
developm

ent
Post-
developm

ent

O
utflow

-01
0.33 

0.12
1.1 

0.72
3,082 

2,545 
O

utflow
-02

0.07
0.25

Total
0.33

0.19
1.1

0.97
3,082

2,545

It is possible that the future design approach and storage volum
es could be refined and outflow

 rates 
and volum

es increase up to the pre-developm
ent peak flow

 rates and volum
es, how

ever at this stage 
the low

er peak outflow
 rate and volum

e allow
s for future

design evolution in a m
anner w

hich can 
m

itigate
the risk of increases to the land area required for flood retention and detention. 

O
n this basis, Criteria SW

2
is achieved. 

6.4
N

on-structural storm
w

ater m
anagem

ent m
easures

A num
ber of non-structural m

easures w
ill be im

plem
ented across the site to help reduce nutrient 

loads w
ithin storm

w
ater runoff.  These m

easures include:

M
inim

ising fertiliser use to establish and m
aintain vegetation w

ithin BRAs, PO
S, sw

ales,and road 
verges. 
Use of drought tolerant species that require m

inim
al w

ater and nutrients.
Street sw

eeping.
M

aintenance of BRAs, FSAs, sw
alesand the pipe netw

ork to rem
ove sedim

ents and other 
pollutants.
Education of residents regarding fertiliser use and nutrient absorbing vegetation species w

ithin 
lots. Exam

ples of educational m
aterials are provided in

Appendix C. 

The above m
easures w

ill assist in achieving Criteria SW
4.  

6.5
Storm

w
ater design criteria com

pliance

A sum
m

ary of the proposed storm
w

ater m
anagem

ent design criteria and how
 these w

ill be
addressed w

ithin the developm
ent is provided in

Table 9. 
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Table 9: Storm
w

ater m
anagem

ent com
pliance sum

m
ary

Criteria 
num

ber
Criteria description

M
anner in w

hich com
pliance w

ill be achieved

SW
1

M
anage runoff from

 the sm
all 

rainfall event (i.e. first 15 m
m

) 
w

ithin the site at source or as 
close as practicably possible.

Lots w
ill retain the first 15 m

m
 of rainfall w

ithin pervious garden 
areas.

Runoff from
 the road reserve and PO

S w
ill be retained and treated 

w
ithin vegetated BRAs and sw

ales. Treatm
ent w

ill occurvia 
vegetation and the underlying soil profile w

hich w
ill adsorb 

nutrients and pollutants prior to reaching groundw
ater.

SW
2

Ensure the m
ajor rainfall event 

(1%
 AEP) peak flow

rates and 
volum

es do not exceed
the pre- 

developm
ent environm

ent.

The m
ajor storm

 (1%
 AEP) event w

ill be detained and infiltrate 
onsite and runoff from

 road reserves and PO
S w

ill be retained in 
FSAsand sw

ales. Part of the runoff generated across the site w
ill 

be conveyed and discharged offsite along the southern boundary 
to ensure

pre-developm
ent hydrology is not exceeded. 

The pre-developm
ent peak flow

 rate
and volum

e
exiting the site is 

1.1 m
3/s and 3,082 m

2has not been exceeded, and
post-

developm
ent m

odelling
show

s the peak flow
 rate and volum

e
is 

0.97
m

3/sand 2,545
m

3, respectively. 

SW
3

Finished floor levelsm
ust be a 

m
inim

um
 of 2.7 m

 AHD (to m
eet 

coastal processrequirem
ents) or 

at least 500 m
m

 above adjacent 
the 1%

 AEP
flood level. 

In accordance w
ith the ‘Coastal Hazard Risk M

anagem
ent and 

Adaption Plan’ (CoB 2021), all dw
ellings w

ill achieve a FFL of 3.0 m
 

AHD
or at least 500 m

m
 above the 1%

 AEP flood level, as show
n in 

Table 6. 

SW
4

Finished lot levels m
ust have at

least 500 m
m

 clearance above 
the m

ajor event top w
ater levels 

(TW
Ls) in onsite retention

and
detention structures. 

All residential lots adjacent to retention and detention structures
w

ill provide a m
inim

um
 of 500 m

m
 clearance from

 the TW
L. As 

show
n in Table 6, the m

inim
um

 clearance achieves this criteria. 
Future civil designsto support UW

M
Psw

ill confirm
that lots w

ill 
have sufficient clearance (> 500 m

m
) to m

ajor event TW
Ls w

ithin 
BRAs, FSAs and sw

ales. 

SW
5

Reduce nutrient loads by 
applying appropriate non-
structural m

easures.

The follow
ing m

easures w
ill reduce nutrients and treat storm

w
ater 

runoff prior to discharge offsite:
Construction stage m

easures (e.g. silt fences, other tem
porary 

m
easures).

Landscaping w
ill adopt w

aterw
ise planting practices that w

ill 
reduce the am

ount of fertiliser required. 
Education of lot ow

ners regarding fertiliser use and w
aterw

ise 
gardening practices.
Street sw

eeping w
ill occur to prevent sedim

ents entering sw
ales 

and BRAs. 
The sw

ales and BRAs w
ill be vegetated and underlain by a 300 

m
m

 to 500 m
m

 layer of soil suitable for nutrient rem
oval.

M
aintenance of nutrient stripping vegetation and rem

oval of 
sedim

ents w
ithin sw

ales and BRAs.
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7
Groundw

ater M
anagem

ent 

Groundw
ater m

anagem
ent at the site w

ill incorporate m
easures relating to both levels and quality, 

as discussed in the follow
ing sections.  

7.1
Groundw

ater level m
anagem

ent

As discussed in Section 3.10.2, the M
GL is a m

inim
um

 of 1.19 m
 below

 the natural surface
for the 

m
ajority of the site, therefore clearance to groundw

ater is not a significantsite constraint. How
ever, 

in the event of a potential BM
D levee breach or future sea level rising

occurring, to ensure the 
protection of the drainage infrastructure, the inverts of storage basins are assum

ed to achieve a 
m

inim
um

 of 300 m
m

 clearance to existing M
GLs across the site. Table 10

dem
onstrates that this w

ill 
be achieved w

ithin all storage structures.   

Table 10: Sum
m

ary of clearances betw
een the M

GL and invert of storage structures

Catchm
ent 

M
GL (m

AHD)
M

inim
um

 invert(m
AHD)

Clearance (m
m

)

Ct-01 Sw
ale

1.55
2.00

450

Ct-02 Sw
ale

1.85
2.15

300

Ct-03 FSA
1.60

1.90
300

Ct-04 Sw
ale

1.65
2.00

350

Ct-05 Sw
ale

1.90
2.20

300

Ct-06 FSA
1.90

2.20
300

Ct-07 Sw
ale

2.05
2.35

300

Ct-08 FSA
1.68

1.98
300

Ct-09 FSA
1.72

2.02
300

Ct-10 BRA
1.59

2.00
410

Ct-10 FSA
1.50

1.80
300

Ct-11 Sw
ale

1.50
2.00

500

Ct-12 Sw
ale

1.85
2.15

300

Ct-13A BRA
1.62

2.00
380

Ct13B BRA
1.59

2.00
410

The
potential for groundw

ater to rise post-developm
ent in response to future sea level rise has been 

considered, and a conservative approach has been taken to design storm
w

ater infrastructure (e.g. 
FSAs are assum

ed to be 1.2 m
 deep). A conservative approach has been proposed for the placem

ent 
and depths of storm

w
ater infrastructure and clearance to groundw

ater for the site. If additional 
clearance to groundw

ater is required,this w
ill likely be achieved by raising the FFL of lots w

hich can 
be considered for the structure plan during the later detailed design phase. W

hilst not required to 
m

eet current design assum
ptions, subsoil drains can also potentially be used at the base of BRAs to 

ensure these dry out in an acceptable tim
efram

e and betw
een storm

 events. These could be 
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retrofitted if required in the future to respond to changing conditions. If subsoils are required, 
subsoil drains w

ill require free draining outlets to ensure they rem
ain free draining. 

7.2
Groundw

ater quality m
anagem

ent

As discussed in Section 3.10.3, baseline groundw
ater quality data has been collected from

 beneath 
the site. The overall objective is to m

aintain or im
prove the quality of groundw

ater beneath the site. 
This w

ill firstly be achieved by
the change in landuse (from

 agricultural use to residential), thereby
reducing the total nutrient loads infiltrating into the soil profile. 

The adoption of a W
SUD approach w

ithin storm
w

ater infrastructure and W
W

G approach to 
landscaping, w

ill result in an
im

provem
ent to w

ater quality being discharged from
 the site. 

As discussed in Section 6.2, the proposed storm
w

ater quality treatm
ent infrastructure m

ay include a 
com

bination of structural (e.g. BRAs, sw
ales) and non-structural m

easures (e.g. vegetation, soil 
m

edia) to m
anage surface w

ater quality on site. Retention of sm
all event runoff w

ill provide 
treatm

ent of storm
w

ater runoff through interaction w
ith vegetation and soils prior to infiltration. 

Non-structural m
easures (detailed in Section 6.4) w

ill sim
ilarly reduce the nutrient loading into the 

underlying groundw
ater. 

Groundw
ater quality w

ill be m
aintained or im

proved via the follow
ing:

Lot scale landscape design and m
anagem

ent to m
inim

ise/avoid the application of nutrients.
M

inim
al to no fertiliser use to establish and m

aintain vegetation w
ithin open space areas.

Appropriate treatm
ent of sm

all rainfall event runoff.

7.3
Groundw

ater design criteria com
pliance

A sum
m

ary of the proposed groundw
ater design criteria and how

 these are addressed w
ithin the 

developm
ent area is provided in

Table 11. 

Table 11: Groundw
ater m

anagem
ent com

pliance sum
m

ary

Criteria 
num

ber
Criteria description

M
anner in w

hich com
pliance w

ill be achieved

GW
1

The invert level of drainage basins m
ust have a 

m
inim

um
 of 300 m

m
 clearance above the or 

m
axim

um
 groundw

ater level. 

Drainage basins w
ill be designed to ensure the invert 

level provides a m
inim

um
 of 300 m

m
 clearance from

 
the underlying M

GL. 

GW
2

Provide adequate consideration for the future 
sea level rise and the influence it m

ay have on 
the groundw

ater levels beneath the site. 

The inverts of basins and sw
ales have been designed to 

provide a 300 m
m

 clearance from
 the M

GL. This w
ill 

provide adequate protection from
 potential sea level 

rises influencing the rise of groundw
ater levels. W

here 
appropriate subsoils can be provided to facilitate the 
free drainage. 

GW
3 

M
inim

ise the risk of nutrient enrichm
ent to 

dow
nstream

 surface w
ater bodies from

 
groundw

ater sources.

Change in landuse from
 agricultural to residential w

ill 
reduce the total nutrient loads infiltrating into the 
underlying groundw

ater. Infiltration via BRAs and 
vegetated sw

ales w
ill also provide treatm

ent via 
filtration and adsorption of pollutants/nutrients. 
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8
Subdivision and U

rban W
ater M

anagem
ent Plans

The requirem
ent to undertake preparation of m

ore detailed w
ater m

anagem
ent plans to support 

subdivision is generally im
posed as a condition of subdivision. The developm

ent of any future UW
M

P 
should follow

 the guidance provided in Urban W
ater M

anagem
ent Plans: Guidelines for Preparing 

Plans and for Com
plying w

ith Subdivision Conditions (DoW
 2008). 

W
hile strategies have been provided w

ithin this LW
M

S that address planning for w
ater m

anagem
ent, 

it is a logical progression that future subdivision designs and the supportive UW
M

P w
ill clarify details 

not provided w
ithin the LW

M
S.  The m

ain areas that w
ill require further clarification w

ithin the 
future UW

M
P include:

Im
plem

entation of w
ater conservation strategies

M
odelling and configuration of the drainage structures

Non-structural w
ater quality im

provem
ent m

easures
Construction period m

anagem
ent strategy

M
anagem

ent and m
aintenance requirem

ents
Floodw

ay m
anagem

ent.

These are further detailed in the follow
ing sections.  

8.1
Im

plem
entation of w

ater conservation strategies

A num
ber of potential m

easures to conserve w
ater have been presented w

ithin this LW
M

S (see 
Section

5). These w
ater conservation strategies w

ill be incorporated into the design and the ongoing 
m

aintenance of PO
S. Landscape design m

easures that w
ill be incorporated into the w

ater 
conservation strategy w

ill be further detailed w
ithin the future UW

M
P.  

It is expected that w
here any

tem
porary irrigation for establishm

entis proposed, the future UW
M

P 
w

ill dem
onstrate that an adequate w

ater source has been obtained to m
eet irrigation requirem

ents. 

The m
anner in w

hich the developer intends to prom
ote w

ater conservation m
easures discussed in 

this LW
M

S to future lot ow
ners w

ill also be discussed w
ithin the future UW

M
P.

8.2
M

odelling and configuration of drainage structures

The design of the drainage system
 to date has been undertaken at an appropriate level for local 

structure planning and surface runoff m
odelling of the storm

w
ater drainage system

 w
ill be review

ed 
once detailed drainage design has com

m
enced. 

It is acknow
ledged that the drainage strategies docum

ented in this LW
M

S are based upon broad-
scale assum

ptions.  These assum
ptions are considered adequate for developm

ent of treatm
ent and 

drainage structures and are of an appropriate level of detail. How
ever, if the site layout is refined 

then verification of proposed subdivision drainage designs w
ill be undertaken by m

odelling the 
catchm

ents serviced by the drainage netw
ork. Such m

odelling w
ill allow

 verification that the 
developm

ent undertaken w
ithin the structure planning area is consistent w

ith this LW
M

S. This w
ould 

also likely include allow
ing the peak flow

 rate to be increased up to the 1.1 m
3/s identified by pre-



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 32

developm
ent m

odelling. Itis anticipated that this w
ill occur during the subdivision design process 

and detailed w
ithin the future UW

M
P. 

The exact location and shape of storm
w

ater m
anagem

ent assets w
ill therefore need to be specified 

and presented w
ithin the future UW

M
P.

8.3
N

on-structural w
ater quality im

provem
ent m

easures

Guidance for the developm
ent and im

plem
entation of non-structural w

ater quality im
provem

ent 
m

easures is provided w
ithin the Storm

w
ater M

anagem
ent M

anual for W
estern Australia

(DoW
 

2007b). Som
e m

easures w
ill be m

ore appropriately im
plem

ented at a local governm
ent level, such as 

street sw
eeping, how

ever m
any can be im

plem
ented relatively easily w

ithin the design and 
m

aintenance of the subdivision.  

It is expected that the future UW
M

P w
ill provide reference to m

easures such as public education 
(through m

easures such as signage that m
ay be im

plem
ented to raise aw

areness).

8.4
Construction period m

anagem
ent strategy

It is anticipated that the construction stage w
ill require som

e m
anagem

ent of various aspects (e.g. 
dust, surface runoff, noise, traffic etc.).  The m

anagem
ent m

easures undertaken for construction 
m

anagem
ent w

ill be addressed either in the future UW
M

P or a
separate Construction M

anagem
ent 

Plan (CM
P).

8.5
M

anagem
ent and m

aintenance requirem
ents

The m
anagem

ent m
easures to be im

plem
ented to address surface w

ater quality (BRAs and sw
ales)

w
ill require ongoing m

aintenance. It is therefore expected that future UW
M

Ps w
ill provide detailed 

m
anagem

ent and m
aintenance plans that w

ill set out m
aintenance actions (e.g. gross pollutant 

rem
oval), tim

ing (e.g. how
 often it w

ill occur), locations (e.g. exactly w
here it w

ill occur) and 
responsibilities (e.g. w

ho w
ill be responsible for carrying out the actions). Given that approval from

 
CoB

w
ill be sought for the

proposed m
easures, it is anticipated that consultation w

ith these agencies 
w

ill be undertaken and referral to guiding policies and docum
ents w

ill be m
ade.

8.6
Floodw

ay
m

anagem
ent

Given the presence
of the floodw

ay
area and likely expectations on function and am

enity, it is 
expected that the m

anagem
ent requirem

ents and design considerations for the floodw
ay

w
ill need 

to be appropriately docum
ented.  Any relevant aspects from

 the proposed approach to m
anaging the 

floodw
ay w

ill need to be considered during detailed design process. This m
ay include consideration 

of placem
ent W

SUD assets, vegetative planting and access for m
aintenance. 

These m
anagem

ent and design considerations (i.e. those relevant to w
ater m

anagem
ent) w

ill be 
included in the future UW

M
P.
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9
M

onitoring

9.1
Pre-developm

ent m
onitoring

The pre-developm
ent m

onitoring ofgroundw
ater levels and quality

data collected by Em
erge 

Associates in 2021 (see Section 3.10) is being supplem
ented by additional m

onitoring during w
inter 

2022. The com
pleted groundw

ater m
onitoring w

ill be used to inform
 concept civil and landscape 

designs and further refine guideline values discussed in Section 3.10.2. Any
additional m

onitoring 
data undertaken prior to the future UW

M
Ps and detailed civil design process w

illbe used to further 
refine/inform

 (if necessary) the civil and landscape designsand w
ill be reported on in the UW

M
P.

9.2
Post-developm

ent m
onitoring

9.2.1
Conditionn m

onitoringg 

The overall condition of the developm
ent w

ill be m
onitored on a bi-annual basis from

 com
pletion of 

the civil and landscaping w
orks, if required by CoB. A visual assessm

ent w
ill be undertaken to 

m
onitor the overall condition of the developm

ent, w
ith the aim

 to ascertain that the m
aintenance 

activities (w
hich w

ill be detailed in the future UW
M

P as described in Section 8) are achieving the 
overall m

anagem
ent objectives for the developm

ent. Additional considerations should be given to 
the m

onitoring of flood levels w
ithin the BNRS for potential im

pacts to local infrastructure (i.e. bike 
paths and w

alkw
ays) to ensure that the am

enity of these assets is m
aintained. The param

eters that 
w

ill be m
onitored include:

Gross pollutants
Terrestrial w

eeds
Vegetation density
Paths, benches, w

alkw
ays and other infrastructure.

The m
anagem

ent and m
aintenance objectives w

ill be detailed w
ithin the future UW

M
P along w

ith 
details of the corresponding m

onitoring program
.Condition m

onitoring w
ill continue for a period of 

tw
o years to ensure that the developm

ent is in a satisfactory condition at a point of m
anagem

ent 
handover of PO

S to
the CoB. 

9.2.2
Groundw

aterr m
onitoringg 

The pre-developm
ent m

onitoring bore locations (show
n in Figure 6) w

ill be retained w
here possible 

or be reinstalled on site and used w
ithin post-developm

ent m
onitoring to provide direct com

parison, 
if required by CoB. It m

ay be appropriate for som
e bore locations to be m

oved to facilitate the 
intended m

onitoring (e.g. w
here bores w

ill be located w
ithin private lots these w

ould not be retained 
or reinstated).

Post-developm
ent groundw

ater quality m
onitoring w

ill be carried out to ensure that the proposed 
W

SUD m
easures, m

entioned in Section 6.2, are w
orking effectively. Groundw

ater bores should be 
located at the upstream

 and dow
nstream

 ends of at least one representative PO
S area containing a 

BRA. The bores should be m
onitored quarterly for a period of tw

o years from
 practical com

pletion of 



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 34

the BRAs and sw
ales to provide an upstream

/dow
nstream

 com
parison. The m

onitoring program
 is 

sum
m

arised in Table 12. 

Table 12: Groundw
aterm

onitoring program
 sum

m
ary

M
onitoring Type

Locations
Frequency

Param
eters 

Length of m
onitoring

Groundw
ater

Existing bores (w
here 

possible to retain), 
bores upstream

 and 
dow

nstream
 of on 

representative PO
S 

area

Q
uarterly (typically 

Jan, April, July, O
ct).

In situ pH, EC, 
tem

perature.
Sam

ple TSS, TN, TKN, 
NH

4 , NO
X, TP, FRP

From
 landscape 

com
pletion to 

handover (m
inim

um
 2 

years)

Duration of w
orks and 

2 years post-
com

pletion of final 
stage

9.3
Post-developm

ent guideline values

Groundw
ater quality trigger values for the site have been derived in consideration of the pre-

developm
ent m

onitoring (see Section 3.10.3) and the National W
ater Q

uality M
anagem

ent Strategy
(Australian Governm

ent 2018) guideline values.W
hile trigger values have been defined in Table 13, 

the w
ater quality data over the site is varied

and
guideline

values are considered to be dynam
ic and 

should be review
ed regularly

and
in consideration of any additional data obtained. 

Table 13: W
ater quality m

onitoring trigger values

Analyte 
Short-term

 groundw
ater quality guideline 

values
Long-term

 groundw
ater quality 

guideline values

TN as N (m
g/L)

3.2
1.2

TP as P (m
g/L)

0.21
0.065

9.4
Reporting

A post-developm
ent m

onitoring report w
ill be prepared on conclusion of the tw

o-year m
onitoring 

period, and w
ill be m

ade available
to the

City
on request.
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10
Im

plem
entation

The LW
M

S is a key supportive docum
ent for the LSP. The developm

ent of the LW
M

S has been 
undertaken w

ith the intention of providing a structure w
ithin w

hich subsequent developm
ent can 

occur consistent w
ith an integrated w

ater cycle m
anagem

ent approach. It is also intended to provide 
overall guidance to the general storm

w
ater m

anagem
ent principles for the area and to guide the 

developm
ent of the future UW

M
P.

10.1
Roles and responsibility

The LW
M

S provides a fram
ew

ork that the proponent can utilise to assist in establishing storm
w

ater 
m

anagem
ent m

ethods that have been based upon the existing environm
ent, are consistent w

ith 
relevant State and Local Governm

ent policies and have been endorsed
by the CoB. The responsibility 

for w
orking w

ithin the fram
ew

ork established w
ithin the LW

M
S rests w

ith the developer, although it 
is anticipated that the future UW

M
P w

ill be developed in consultation w
ith the

CoB and DW
ER and in 

consideration of other relevant policies and docum
ents.

10.2
Funding

The cost of im
plem

enting the m
anagem

ent strategies outlined in this LW
M

S w
ill be borne solely by 

the proponent, w
ith the exception of lot scale m

easures, w
hich w

ill be borne by the lot purchaser. 

10.3
Review

It is not anticipated that this LW
M

S w
ill be review

ed, unless the developm
ent undergoes significant 

change post-lodgem
ent of the LW

M
S.  If the developm

ent is substantially m
odified, surface runoff 

m
odelling undertaken for this LW

M
S w

ill need to be review
ed and the criteria proposed revised to 

ensure that all are still appropriate.

The follow
ing stage of developm

ent is subdivision, and it is likely that a condition of subdivision 
approval w

ill be to prepare a UW
M

P. Section 8
discussesw

ater m
anagem

ent aspects that should be 
review

ed/revised at UW
M

P stage.

The next stage of developm
ent follow

ing the UW
M

P is single lot or m
ultiple dw

elling developm
ents.  

It is recognised that certain elem
ents of the LW

M
S and the UW

M
P w

ill not be im
plem

ented until this 
late stage, and that there is little or no statutory control that can be applied to ensure the 
im

plem
entation of any rem

aining m
easures. W

hile the rem
aining m

easures are unlikely to be 
enforced at this stage their im

plem
entation could be encouraged by the CoB through policy (or 

m
odification of these w

here necessary), building licence or aw
areness program

s (such as the 
Busselton W

ater W
aterw

ise Irrigation Garden Program
).
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apping



LLocall W
aterr M

anagem
entt Strategyy 

Lots 4 &
 12 Caves Road, Abbey

Prepared forthe Abbey Landow
ners Group

Doc N
o.: EP20-141(03)—

009B AJI| Version: E 

Project num
ber: EP20-141(03)|June 2024

Page 39

This page has been left blank intentionally.



Figure 1: Site Locality 

Figure 2: Topography 

Figure 3: Soil Landscape M
apping  

Figure 4: Acid Sulfate Soil M
apping 

Figure 5: Sew
age Sensitive Area

Figure 6: Existing Hydrological Features

Figure 7: Geom
orphic W

etlands

Figure 8: Storm
w

ater M
anagem

ent Plan

Figure 9: Inundation Plan: First 15 m
m

Figure 10: Inundation Plan: 20%
 AEP event

Figure 11: Inundation Plan: 1%
 AEP event

Figures



w
esley.cooper

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: 1:6,000@A4

0 100 200

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Site LocalityFigure 1:

Project:

Client:

Plan Number:
EP20-141(03)--F17
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
15/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Lot 4

Lot 14

Lot 12

Lot 15

Lot 402

Averil Street

Jo
ne

s W
ay

Monash Way

John Street

Dawson AvenueRo
be

rt
s R

oa
d

Lo
ck

e 
St

re
et

M
ac

In
ty

re
 S

tr
ee

t

Cookworthy Road

Cu
th

be
rt

 S
tr

ee
t

Yale C lose

Karinga Road

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Lincoln Street

Cabarita Road

M
ur

do
ch

 W
ay

Fli
nders Crescent

Fo
rt

h 
St

re
et

Latrobe Place
Ski ffW

ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Pe
ar

ce
 R

oa
d

M
c Ca nn

C lose

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

Beachfields Drive

Stanford Drive

Ca
m

br
id

ge
 B

ou
le

va
rd

337500

337500

338000

338000

338500

338500

339000

339000

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Site location



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

TopographyFigure 2:

Project:

Client:

Plan Number:
EP20-141(03)--F18a
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
16/06/2022
AJI
DPC
20/12/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

&( &(

&(

&(

&(

3

2

1

2

3

2

3

3

3

1

3

3

1

1

3

3

2

2

1

1

1

3

3

3

2

3

1

3

2

3

1

3

3

1

3

2

1

3 3

3

3

3

1

3

3

3

3

2

2

1

3 3

2

3

3

3

1

1

1.6

1.
7

2

1.
8

1.
9

2.
1

1.5 1.8

1.7

1.6

MW5

MW4

MW3

MW2MW1

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Topographic contours (mAHD)

Maximum groundwater level (mAHD) (Emerge 2021)

&( Monitoring bore (Emerge 2021)



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Soil Landscape MappingFigure 3:

Project:

Client:

Plan Number:
EP20-141(03)--F19
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
15/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

&( &(

&(

&(

&(
MW5

MW4

MW3

MW2MW1

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

&( Monitoring bore (Emerge 2021)

Soils (DPIRD)

Quindalup South Qf2 Phase

Vasse Wonerup very wet saline flats Phase

Vasse Wonerup wet flats Phase



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Acid Sulfate Soil MappingFigure 4:

Project:

Client:

Plan Number:
EP20-141(03)--F20
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
15/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Acid Sulfate Soils

Class 1: High to moderate risk

Class 2: Moderate to low risk



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Sewage Sensitive AreasFigure 5:

Project:

Client:

Plan Number:
EP20-141(03)--F21
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
15/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Government sewerage policy (DPLH 2020)

e) Within 2km of selected coastal embayments

f) Within 1km of significant wetlands



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Existing Hydrological FeaturesFigure 6:

Project:

Client:

Plan Number:
EP20-141(03)--F22
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
16/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

&( &(

&(

&(

&(

Bu
ay

an
yu

p 
Ri

ve
r M

ai
n 

Dr
ai

n

1.6

1.
7

2

1.
8

1.
9

2.1

1.5

1.7

1.6 1.8

Broadwater Nature Reserve Swamp

MW5

MW4

MW3

MW2MW1

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Maximum groundwater level (mAHD) (Emerge 2021)

Buayanup River main drain

&( Monitoring bore (Emerge 2021)

Flood fringe

Floodway



w
esley.cooper

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: 1:4,500@A4

0 75 150

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Geomorphic WetlandsFigure 7:

Project:

Client:

Plan Number:
EP20-141(03)--F23
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
15/06/2022
AJI
DPC
21/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

UFI 15212
UFI 13195

UFI 64

UFI 39

UFI 63

UFI 41

UFI 15809

Dawson Avenue

M
on

as
h 

W
ay

Fli
nders 

Cresce
nt

SkiffW
ay

Monaghans Way

Ox
fo

rd
 C

lo
se

Ro
be

rt
s R

oa
d

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Cu
th

be
rt

 S
tr

ee
t

Swinburne Pass

Bu
ss

el
l H

ig
hw

ay

Caves Road

337600

337600

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Geomorphic wetlands (DBCA Oct 2021)

Conservation

Multiple Use



w
esley.cooper

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: 1:3,500@A4

0 50 100

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Stormwater Management PlanFigure 8:

Project:

Client:

Plan Number:
EP20-141(03)--F24c
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
12/06/2024
UH
DPC
12/06/2024

©Landgate (2024). Nearmap Imagery date: 06/04/2022

_ _

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

POS 3

0.249 (1% AEP) peak discharge (m3)0.719 (1% AEP) peak discharge (m3)

POS 2

POS 1

POS
4

POS 5

BRA-10

BRA-09

BRA-08

BRA-06

BRA-03

BRA-13A
BRA-13B

FSA-09

FSA-10

FSA-06

FSA-03

FSA-08

Swale-11

Swale-02

Swale-01 Swale-04

Swale-07

Swale-05

Ct-10

Ct-09

Ct-08Ct-06

Ct-12

Ct-03

Ct-11

Ct-13A

Ct-13B

Ct-02

Ct-04Ct-01

Ct-05

Ct-07

Sk
iff

 W
ay

Fl
in

de
rs

 C
re

sc
en

t

Monaghans Way

Caves Road

Bu
ss

el
l H

ig
hw

ay

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Post-development catchment

Floodway

Land use

Existing commercial

Residential

POS

Road

Stormwater management features

BRA

FSA

Vegetated swale

Conveyance swale

_ Outflow location

 Flow direction



w
esley.cooper

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: 1:3,500@A4

0 50 100

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Inundation Plan - First 15mmFigure 9:

Project:

Client:

Plan Number:
EP20-141(03)--F25c
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
12/06/2024
UH
DPC
12/06/2024

©Landgate (2024). Nearmap Imagery date: 06/04/2022

_ _

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

POS 3

POS 2

POS 1

POS
4

POS 5

BRA-10

BRA-09

BRA-08

BRA-06

BRA-03

BRA-13A
BRA-13B

FSA-09

FSA-10

FSA-06

FSA-03

FSA-08

Swale-11

Swale-02

Swale-01 Swale-04

Swale-07

Swale-05

Ct-10

Ct-09

Ct-08Ct-06

Ct-12

Ct-03

Ct-11

Ct-13A

Ct-13B

Ct-02

Ct-04Ct-01

Ct-05

Ct-07

Sk
iff

 W
ay

Fl
in

de
rs

 C
re

sc
en

t

Monaghans Way

Caves Road

Bu
ss

el
l H

ig
hw

ay

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Post-development catchment

Floodway

Inundated area

Land use

Existing commercial

Residential

POS

Road

Stormwater management features

BRA

FSA

Vegetated swale

Conveyance swale

_ Outflow location

 Flow direction



w
esley.cooper

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: 1:3,500@A4

0 50 100

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Inundation Plan - 20% AEP EventFigure 10:

Project:

Client:

Plan Number:
EP20-141(03)--F26c
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
12/06/2024
UH
DPC
12/06/2024

©Landgate (2024). Nearmap Imagery date: 06/04/2022

_ _

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

POS 3

POS 2

POS 1

POS
4

POS 5

BRA-10

BRA-09

BRA-08

BRA-06

BRA-03

BRA-13A
BRA-13B

FSA-09

FSA-10

FSA-06

FSA-03

FSA-08

Swale-11

Swale-02

Swale-01 Swale-04

Swale-07

Swale-05

Ct-10

Ct-09

Ct-08Ct-06

Ct-12

Ct-03

Ct-11

Ct-13A

Ct-13B

Ct-02

Ct-04Ct-01

Ct-05

Ct-07

Sk
iff

 W
ay

Fl
in

de
rs

 C
re

sc
en

t

Monaghans Way

Caves Road

Bu
ss

el
l H

ig
hw

ay

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Post-development catchment

Floodway

Inundated area

Land use

Existing commercial

Residential

POS

Road

Stormwater management features

BRA

FSA

Vegetated swale

Conveyance swale

_ Outflow location

 Flow direction



w
esley.cooper

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: 1:3,500@A4

0 50 100

Metres

Landowner Group

Local Water Management Strategy
Lot 4 and 12 Caves Road, Abbey

Inundation Plan - 1% AEP EventFigure 11:

Project:

Client:

Plan Number:
EP20-141(03)--F27c
Drawn:
Date:
Checked: 
Approved:
Date:

WJC
12/06/2024
UH
DPC
12/06/2024

©Landgate (2024). Nearmap Imagery date: 06/04/2022

_ _

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

POS 3

POS 2

POS 1

POS
4

POS 5

BRA-10

BRA-09

BRA-08

BRA-06

BRA-03

BRA-13A
BRA-13B

FSA-09

FSA-10

FSA-06

FSA-03

FSA-08

Swale-11

Swale-02

Swale-01 Swale-04

Swale-07

Swale-05

Ct-10

Ct-09

Ct-08Ct-06

Ct-12

Ct-03

Ct-11

Ct-13A

Ct-13B

Ct-02

Ct-04Ct-01

Ct-05

Ct-07

Sk
iff

 W
ay

Fl
in

de
rs

 C
re

sc
en

t

Monaghans Way

Caves Road

Bu
ss

el
l H

ig
hw

ay

338000

338000

338400

338400

62
73

60
0

62
73

60
0

62
74

00
0

62
74

00
0

Site boundary

Cadastral boundary

Post-development catchment

Floodway

Inundated area

Land use

Existing commercial

Residential

POS

Road

Stormwater management features

BRA

FSA

Vegetated swale

Conveyance swale

_ Outflow location

 Flow direction



Appendix A 
Local Structure Plan – Rise U

rban





Appendix B 
M

odelling Assum
ptions Report – Em

erge Associates



  
 

Prepared for the Abbey Landow
ners Group 

June 2024 

AAbbey South Structure Plan 
Area  
M

odelling Assum
ptions Report 

Project No: EP20-141(03) 

 



AAbbeyy Southh Structuree Plann Areaa 
M

odelling Assum
ptions Report

Prepared forthe Abbey Landow
ners Group

Doc No.: EP20-141(03)—
013B AJI| Version: B

Project num
ber: EP20-141(03)|June 2024

Page i

Docum
ent Control

Doc nam
e:

Abbey South Structure Plan Area
M

odelling Assum
ptions Report

Doc no.:
EP20-141(03)—

013B
AJI

Version
Date

Author
Review

er

1
July 2022

April Irw
in

AJI
Dave Corem

ans
DPC

Prepared to support the LW
M

S

A
Decem

ber 2022
April Irw

in
AJI

Dave Corem
ans

DPC

Prepared to support the LW
M

S

B
June 2024

Ben Brash
BPB

Dave Corem
ans

DPC

Prepared to support the LW
M

S

 

©
 2024

Em
erge Associates All Rights Reserved. Copyright in the w

hole and every part of this docum
ent belongs to Em

erge 
Associates and m

ay not be used, sold, transferred, copied or reproduced in w
hole or in part in any m

anner or form
 or in or 

on any m
edia to any person w

ithout the prior w
ritten consent of Em

erge Associates.



AAbbeyy Southh Structuree Plann Areaa 
M

odelling Assum
ptions Report

Prepared forthe Abbey Landow
ners Group

Doc No.: EP20-141(03)—
013B AJI| Version: B

Project num
ber: EP20-141(03)|June 2024

Page ii

Table of Contents
1

Background................................................................................................................................1

2
M

ethodology..............................................................................................................................2

2.1
Rainfall..............................................................................................................................................2

3
Pre developm

ent m
odel..............................................................................................................3

3.1
Pre-developm

ent m
odel...................................................................................................................3

3.2
Discharge...........................................................................................................................................3

4
Post-developm

ent m
odel.............................................................................................................4

5
References.................................................................................................................................6

5.1
General references............................................................................................................................6

5.2
O

nline references..............................................................................................................................6

List of Tables
Table 1: Pre-developm

ent param
eters....................................................................................................................3

Table 2: Pre-developm
ent catchm

ent areas (ha)....................................................................................................3
Table 3: Pre-developm

ent discharges.....................................................................................................................3
Table 4: Post-developm

ent param
eters..................................................................................................................4

Table 5: Post-developm
ent catchm

ent areas (ha) ..................................................................................................4



AAbbeyy Southh Structuree Plann Areaa 
M

odelling Assum
ptions Report

Prepared forthe Abbey Landow
ners Group

Doc No.: EP20-141(03)—
013B AJI| Version: B

Project num
ber: EP20-141(03)|June 2024

Page 1

1
Background

This report provides a sum
m

ary of the detailed hydrological and hydraulic m
odelling that w

as 
undertaken to inform

 the Abbey South Structure Plan Area local w
ater m

anagem
ent strategy 

(LW
M

S). The LW
M

Sdetails the drainage design for the residential developm
ent located on Lot 4 &

 
Lot 12 Caves Road &

 Lots 14, 15 &
 402 Bussell Highw

ay, Abbey. 

The site covers approxim
ately 30.5 ha and is bound by Caves Road to the north, Bussell Highw

ay to 
the east, an RAC holiday park to the w

est and existing agricultural areas to the south.
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2
M

ethodology

XPSW
M

M
 hydrological and hydraulic m

odelling softw
are w

as used to calculate the surface w
ater 

runoff volum
es. The hydrological com

ponent of the softw
are uses the Laurenson non-linear runoff-

routing m
ethod to sim

ulate runoff from
 design storm

 events. Key assum
ptions regarding the 

hydrological m
odel include:

Runoff is proportional to slope, area, infiltration and percentage of im
perviousness of a 

catchm
ent.  

Sub-catchm
ent areas and slopes are determ

ined from
 surveyed topographical data and 

earthw
orks plans.  

Infiltration rates and percentage im
perviousness have been selected based on experience w

ith 
m

odel preparation for sim
ilar soil conditions.  

Runoff from
 each sub-catchm

ent is routed through the catchm
ent using the hydraulic com

ponent of 
XPSW

M
M

. Generally, assum
ptions associated w

ith the hydraulic com
ponent of the m

odel include:

Virtual links (i.e. purely for m
odel construction, not equivalent to flow

 path onsite) betw
een 

nodes w
ithin a sub-catchm

ent are given the length of 10 m
 and slope of 0.05 to m

inim
ise the lag 

tim
e of conveying the w

ater from
 a sub-catchm

ent node to a ‘storage’ node, a ‘dum
m

y 
interm

ediate’ node or a conduit/link. 
Links betw

een sub-catchm
ent storages act as conveyance channels (e.g. sheet flow

 w
ithin roads 

in a 1%
 annual exceedance probability (AEP)). These links are given lengths and slopes that are 

representative of the site conditions and actual pathw
ay lengths betw

een catchm
ents.

All channels are designed w
ith a w

idth of 5 m
, roughness of 0.02

(M
anning’s n) and are 

trapezoidal in shape. This allow
s for easy conveyance and represents concrete pipes and road 

surfaces w
ithin the m

odel.
W

here relevant roadside
sw

ales, bio-retention areas (BRAs),and flood storage areas (FSAs) are 
m

odelled as nodal-reservoirs w
ith infiltration depth-rating curves to account for differential 

infiltration rates w
ith changing depth.

2.1
Rainfall

The ensem
ble tem

poral patterns obtained from
 the Australian Rainfall and Runoff (AR&

R) Data Hub 
(AR&

R 2019) w
ere used for the rainfall analysis. 

Up to eight durations ranging betw
een 1 hour and 72 hours w

ere tested, w
ith the peak flood 

elevation being assessed as the determ
ining result. 

Follow
ing the process suggested by AR&R (Ball J et al. 2019), the highest m

ean duration w
as selected 

as the critical duration. AR&R also recom
m

ends that w
hen it is not practical to run the entire 

ensem
ble array, the ensem

ble that produces the result closest to the m
ean (for the critical duration) 

should be adopted. The 1
hour duration ensem

ble 6
and the 3 hour duration ensem

ble 5
w

as
adopted for the 1%

 AEP and 20%
 AEP events respectively.The post-developm

ent durations w
ere 

either 3 or 6 hours and the ensem
bles w

ere assigned depending on the storage location and type. 



AAbbeyy Southh Structuree Plann Areaa 
M

odelling Assum
ptions Report

Prepared forthe Abbey Landow
ners Group

Doc No.: EP20-141(03)—
013B AJI| Version: B

Project num
ber: EP20-141(03)|June 2024

Page 3

3
Pre developm

ent m
odel

3.1
Pre-developm

ent m
odel

Pre-developm
ent m

odelling w
as undertaken to determ

ine the discharge from
 the site. An initial loss 

proportional loss m
odel w

as adopted to account for catchm
ent losses. Loss values, roughness and 

runoff coefficients w
ere based on site conditions, as show

n in Table 1.The northern portion of the 
site is assum

ed to be fully retained
and does not contribute to discharge

offsite. The pre-
developm

ent catchm
ents are show

n in Figure 1. 

Table 1: Pre-developm
ent param

eters

Land type
Initial loss (m

m
)

Continuing loss
M

anning’s n

Sandy
25

2.5
0.035

Clayey
15

1.5
0.035

The pre-developm
ent catchm

ent areas and land use types w
ere digitised using aerial photography 

and these are show
n in Error! Reference source not found..

Table 2: Pre-developm
ent catchm

ent areas (ha)

Sub-catchm
ent

Slope
Area (ha)

Ct-01
0.025

8.9

Ct-02
0.025

1.2

3.2
Discharge

The pre-developm
ent peak flow

 rate and volum
e leaving the site as determ

ined by the XPSW
M

M
 

m
odel is sum

m
arised in Table 3.

Table 3: Pre-developm
ent discharges

AEP event
Discharge (m

3/s)
Volum

e (m
3)

20%
 AEP

0.3
1,591

1%
 AEP

1.1
3,082
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4
Post-developm

entm
odel

An initial loss continuing loss m
odel w

as adopted to account for post-developm
ent catchm

ent losses. 
The post-developm

ent catchm
ent area, land types and loss values w

ere based on the structure plan 
design, typical infiltration rates for the soils w

hich occur onsite and based on project team
 

experience.Post-developm
ent catchm

ent areasand land types w
ithin the site

w
ere inform

ed by the 
structure plan provided by

Rise Urban (catchm
ents w

ere slightly m
odified based on localised 

topography). Table 4
sum

m
arisesthe loss param

eters used w
ithin the post-developm

ent m
odel. 

Table 4:Post-developm
entparam

eters

Land type
Initial loss (m

m
)

Continual loss (m
m

)
Roughness

Road Surface
1

0.1
0.02

Road Verge
9

1.5
0.05

Front of lot im
pervious

1
0.1

0.02

Front of lot pervious
25

2.5
0.02

PO
S

25
2.5

0.05

A sum
m

ary of post-developm
ent catchm

ent inform
ation is provided in

Table 5.The assum
ption for 

lots is that back of lots and front of lot pervious areas w
ill fully retain all runoff up to a 1%

 AEP event 
and not contribute to storage basins and sw

ales or discharge offsite.The post-developm
ent 

catchm
ent layout is show

n in Figure 2
and runoff storage locations are show

n in Figure 8
of the 

LW
M

S
(Em

erge Associates 2024).

Table 5: Post-developm
entcatchm

ent areas(ha)

Catchm
ent

Slope
Road pavem

ent
Road verge

POS

Ct-01
0.025

0.261
0.174

-

Ct-02
0.004

0.278
0.185

-

Ct-03
0.005

0.333
0.222

0.538

Ct-04
0.010

0.223
0.149

-

Ct-05
0.002

0.088
0.059

0.06

Ct-06
0.003

0.400
0.267

0.603

Ct-07
0.025

0.089
0.059

-

Ct-08
0.001

0.582
0.388

0.347

Ct-09
0.002

0.989
0.659

0.330

Ct-10
0.002

0.898
0.598

0.604

Ct-11
0.006

0.539
0.359

0.651

Ct-12
0.001

0.000
0.000

1.636

Ct-13a
0.006

0.215
0.143

1.422

Ct-13b
0.005

0.235
0.156

0.280
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The follow
ing assum

ptions w
ere incorporated into the m

odel:

Lots
o

Back of lotsw
ill retain

the 1%
 AEP event on lot using soakw

ells and infiltration in pervious 
garden areas. 

o
Front of lot im

pervious areas (drivew
ays, footpath) w

ill contribute to dow
nstream

 
storm

w
ater assets.

o
Garden areas in lots (front and back) w

ill have high infiltration rates as it is likely that sand-
based landscape m

ix or m
ulch w

ill be used.
Road reserve
o

There w
ill be no infiltration on roadsand

pavem
ents. There w

ill how
ever be som

e m
inor 

absorption storage loss w
hich is accounted for in the initial and continuing loss values.

o
Road reserve contains 60%

 pervious verge and 40%
 im

pervious bitum
en areas.  

Basin catchm
entsand PO

S
o

Basin catchm
ent areas (basin footprint and contributing open space) are assum

ed to be 
100%

 pervious.
o

Basin catchm
ent areas w

ill likely contain landscaped or rem
nant vegetation.  

Storage
o

BRAsretain runoff from
 events up to and including the frequent event (i.e. first 15 m

m
).

o
BRAshave

1:3
side slopes and m

axim
um

 depth of 500
m

m
.

o
Sw

aleshave
1:6 side slopes and m

axim
um

 depth of500
m

m
.

o
FSAshave

1:6 side slopes and m
axim

um
 depth of 1.2

m
.

-
FSA-10 has 1:6 side slopes and m

axim
um

 depth of 0.9
m

.
o

FSAsand sw
alesretain runoff from

 events up to and including the 1%
 AEP event.

Infiltration
o

A hydraulic conductivity of 5
m

/day isassum
ed.

o
BRAsw

illbe vegetated
and used

for treatm
ent;therefore a 50%

 clogging factor is applied.
o

Infiltration through the base area and side slopes of the FSAsare considered in the overall 
infiltration rating curve for these areas.  

Evapotranspiration
o

Volum
es leaving the system

 through evapotranspiration w
ere assum

ed to be negligible 
w

hen com
pared to the total runoff volum

e and since the duration of the m
odel run w

as 
com

paratively short.  XPSW
M

M
 default evapotranspiration assum

ptions are therefore used.
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Figure 1: Pre-developm
ent Catchm

ents.

Figure 2: Post-developm
ent Catchm

ents. 

Figures
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Planning your planting

Create ‘watering zones’ in your garden by 
grouping plants with similar watering needs. This 
will allow you to make more efficient use of your 
garden water by ensuring that no plants are over 
or under watered.

The Waterwise ‘Drop Zone’ system makes it easy 
to identify a plant’s water requirements. This 
system divides plants into one of three groups 
depending on their watering needs. ‘Three Drop’ 
plants require the most watering (usually every 
second day in summer), whereas ‘Two Drop’ 
and ‘One Drop’ plants require less watering 
respectively.   

It’s also important to reticulate only once on your 
allocated days, either before 9am or after 6pm. 
Look for the Waterwise ‘Drop Zone’ system at your 
local Waterwise garden centre. To find the centre 
closest to you, visit www.watercorporation.com.au 
or call the Waterwise Helpline on 13 10 39.

Remember, a small amount of planning now can 
save plenty of water in the future.

Looking after all our water needs

Planting  
a local
native  

garden



Did you know?
About half of the water typically used in our homes is 

actually used to water the garden (and of that almost all  

is used to water lawns). 

Many of us water lawns that we simply don’t use, or 

water more than we need to. Similarly, often the plant 

species in our gardens are exotic and not entirely 

suitable to our climate – needing more water to survive.

Why go native?

climate, conditions and soil. Therefore they 

require minimal inputs such as water, fertiliser and 

maintenance.

provide corridors of biodiversity in developed areas. 

– unlike many introduced species, which have 

become bushland weeds and prove difficult and 

expensive to eradicate. 

nature and our local identity. 

In an era of rising  

temperatures and decreasing 

rainfall it is important to look  

at how we use water  

in our gardens.
Key tips for reducing 
groundwater use

absorption of rain into the ground and to 

minimise evaporation – by using local native 

garden beds, mulch and subsurface irrigation etc.

with similar water needs together and make  

use of windbreaks.

that plants can make the most of the water  

they need.

– this includes bucketing greywater from the 

laundry and bathroom as well as water from 

downpipes connected to your house gutters.  

You can also install a subsurface greywater  

reuse system. For further information, contact 

your local council or visit www.water.wa.gov.au

Mulch. Mulch. Mulch.
If everyone fully utilised mulch in the garden, a much 

lower percentage of household water usage would end 

up on the garden.

materials like woodchips and tree clippings are best, but 

any organic mulch will suffice. Simply spread at least 

50mm of mulch over the whole planting area, leaving a 

small amount of breathing space at the base of the stem.  

This mulch won’t need to be topped up again until 

autumn. Be sure not to turn or disturb the mulch as this 

will break the fine feeder roots that develop between the 

mulch and the soil.

In addition to mulch, a wetting agent can help overcome 

water repellence in soils, allowing water to penetrate 

the soil more quickly and in larger amounts. You can find 

wetting agents at your local nursery or garden centre.

Want to know more?
The Department of Water is committed to making sure 

that the water needs of Western Australia are met now, 

and in the future. Small steps we each take can make 

a big difference to the sustainability of our precious 

water supply. If you would like to know more, visit the 

Department of Water website – www.water.wa.gov.au.
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Extracting 
groundwater

Key tips for protecting 
our groundwater

Reduce your reliance on bore water. Our rainfall 

has reduced, which means less water to recharge our 

aquifers. Continued housing development in some 

areas can increase the number of new garden bores 

and the use of groundwater. 

The Department of Water has drawn up a map of 

Perth’s groundwater area with boundaries showing 

which areas are better suited for bores.

Design gardens and landscaping to enhance 
maximum absorption of rainfall into the 
groundwater and minimise evaporation. 
Use local native plants, mulch and subsurface irrigation.

Reduce your use of fertilisers and chemicals. 
These can contaminate groundwater, particularly 

products high in phosphate.

Reduce water use through a variety of water 
saving mechanisms in the home and garden.

Re-use water from the home in the garden – this 
includes bucketing greywater from the laundry 
and bathroom as well as water from downpipes 
connected to your house gutters. You can also 
install a subsurface greywater reuse system. For 
further information, contact your local council or 
visit www.water.wa.gov.au

For your watering days and other information on water 

saving in homes and gardens visit 

www.watercorporation.com.au or call 

1800 508 55



Roadside
swale

Groundwater
aquifer

Seepage
into

groundwater

Soak pit

Seepage
into

groundwater

Groundwater  
– the situationd d
Over two-thirds of Perth’s water supply comes 

from groundwater. The Perth region has an 

underground geology which includes large 

areas of deep sand and limestone. Rain falling 

over this area and running off the hills builds 

up underground as a shallow semi-freshwater 

aquifer, which is available for household bores in 

some areas.

The freshwater aquifer is renewed each year 

with rainfall. With rainfall continuing to decline 

in Perth, and more homes being equipped with 

bores, the draw on the aquifer is increasing, thus 

creating a threat to ongoing bore water supply.

Groundwater recharge
Traditionally, stormwater run-off from roofs and 

roads and other surfaces has been collected in 

drainage pipes and exported into the ocean or 

waterways.

This ‘lost’ water can be a valuable resource 

to recharge a shallow groundwater aquifer. 

Sandy soils are extremely permeable and well 

suited to infiltration of stormwater to increase 

groundwater levels.

Recharging the groundwater aquifer with 

stormwater helps manage the local water cycle 

balance and prevents problems associated with 

increased bore water extraction, acid sulphate 

soils, salinity and waterlogging.

Managing local  
stormwater
ʻStormwaterʼ is a term used to describe the 
water which runs off surfaces such as houses 
and driveways and flows down into drains and 
stormwater pipes.

Poor stormwater management can damage not 
only individual properties but the environment in 
general. Local councils invest significant amounts 
of money into operating and maintaining the 
stormwater network. 

Maximising infiltration of stormwater into 
groundwater can be achieved by replacing 
traditional drainage pipes with infiltration devices 
such as soakage pits and bioretention swales, as 
illustrated below.

Water quality
The quality of groundwater can be affected in 

many ways.

in phosphate is a major issue in Perth. 

Phosphates easily soak through the sand 

plain into the aquifer, rivers, ocean, creeks and 

swamps. This results in aquatic life dying and 

the growth of dangerous algae in freshwater 

lakes and rivers.

chemicals – if poured into the sandy soil  

– will soak through to the aquifer and create 

long-term pollution issues.

health, as are hydrocarbons. These come 

from vehicle fuel systems, brake linings and 

exhaust systems. When vehicles are parked on 

private driveways and carports, such material 

will wash into your private soak wells and 

eventually into the aquifer. Remember to 

clean out your soak wells annually, to remove 

any leaf and pollutant build-up. This will also 

aid in the efficiency of your soak wells and 

reduce internal flooding problems.
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Water sensitive urban design
Rainwater storage and reuse systems

Slimline domestic rainwater tank Poly domestic rainwater tanksConcrete underground tank

Summary
Rainwater storage systems are a simple 
method of capturing rainwater, traditionally 
from roofs, for use as an alternative 
water supply source and to reduce 
consumption of scheme water.  When 
installed and maintained in accordance with 
recommended guidelines, they can provide 
a high quality source of water.

This brochure is part of a series that explain 
various aspects of water sensitive urban 
design. Please see Water sensitive urban 
design in Western Australia for background 
information on water sensitive urban design.

Design scale

District
Precinct

(subdivision)
Street Lot

Treatment train

Land use
and planning

Total water
cycle outcomes 

through
 location and 
good design

Capture, use
 and infiltrate 

rainfall

Retention,
detention and 
conveyance

Flood 
management

Appropriate 
discharge and  

reuse

Protect people
 and buildings 
from flooding

Reduce 
transmission of 

pollutants

Prevent and 
reduce 

pollutants at
 their source

Minimise runoff Minimise erosion

Up to the 1 in 1 
year ARI event

Up to the 1 in 5 
year ARI event

Up to the 1 in 100 
year ARI event

Source control Runoff control
Safe 

conveyance 
and discharge

Where they can be used in 
the water sensitive urban design process

Design factors

minimise maintenance requirements and 

Target pollutants
Rainwater storage 
systems are 
not designed to 
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Water sensitive urban design
Rainwater storage and reuse systems

 Water

The department acknowledges the past project contributions of the Leschenault Catchment Council. 21592_100_06/11

Required reading
Australian runoff quality: a guide to 
water sensitive urban design, 

Rainwater tank design and installation 
handbook, 

Stormwater management manual 
for Western Australia, 

Testing of products for use in contact 
with drinking water, 

Urban rainwater collection guidelines, 

Outlet point 

decomposing matter in gutter

Inlet to tank

to keep out 
mosquitoes
and pests

system and 

Rainwater tank to standard 

required to all inlets and 
outlets to tank

assist water 
treatment

and capture 

contamination

sludge layer in 

to assist water 
treatment

Calmed
inlet minimises 

Pump system 

water under 
pressure

Floating

suspended

cleanest
water

Filter to reduce 
residual

and odour
operational

sediment and 

Flows to garden

Example of above ground rainwater tank



Saving water in 
the garden. 

D
id you know

? 
Pot p

lants use a lot m
ore w

ater 
than p

lants in the ground. They’re 
m

ore exp
osed

 to the sun and
 

w
ind, only store a sm

all am
ount 

of w
ater and

 d
ry out faster, so you
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g
er, less often
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eep

 root g
row
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.

U
se g

reyw
ater. Re-use your laun

d
ry an

d
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 w
ater on

 your g
ard

en
.

Install a d
rip

 irrigation system
. This w

ill d
eliver w

ater straight to the root system
.

Lan
d

scap
e. G

roup
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lan
ts to suit w

aterin
g
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eed

s. Keep
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ig
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 w
ater use p

lan
ts tog

eth
er.

U
se a p

ool cover. It w
ill red

uce evap
oration
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 to 97%
, savin

g
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ater an
d
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ey.

M
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ularly for leaks an
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lockag

es.

G
overnm

ent ofW
estern A

ustralia
D

epartm
ent of W

ater

Looking after all our w
ater needs



Grow local native plants 
 and save water.

D
id you know

? 
A

b
out half the w

ater typ
ically used

 

in our hom
es is used

 to w
ater the gard

en, 

generally law
ns. M

any of us w
ater a large law

n and
 

only use p
art of that law

n. Som
e of us overw

ater even
 

those p
arts of the law

n w
e d

o use regularly. Think 

ab
out the areas of law

n you use regularly and
 w

hether 

you can red
uce the am

ount of w
atering. Sim

ilarly, 

often the p
lant sp

ecies in our gard
ens are exotic and

 

not suitab
le to our clim

ate, need
ing m

ore w
ater 

to survive. These can b
e regroup

ed
 

together and
 m

ore w
aterw

ise 

p
lants p

ut in their p
lace.

Lo
cal n

ative p
lan

ts are b
est su

ited
 to

 th
e lo

cal clim
ate, co

n
d

itio
n

s an
d

 so
il.  

Th
ey req

u
ire less w

ater, fertiliser an
d

 m
ain

ten
an

ce.  

Th
ey attract lo

cal w
ild

life, in
sects an

d
 b

ird
s.  

Th
ey h

ave m
in

im
al im

p
act o

n
 th

e enviro
n

m
en

t, u
n

like so
m

e in
tro

d
u

ced
 sp

ecies w
h

ich
 

h
ave b

eco
m

e b
u

sh
lan

d
 w

eed
s.

Lo
cal p

lan
ts rep

resen
t lo

cal h
eritag

e, teach
in

g
 u

s ab
o

u
t n

atu
re an

d
 o

u
r lo

cal id
en

tity.Looking after all our w
ater needs
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D
id you know

? 
Fertilisers are a m

ajor contrib
utor 

to surface and
 ground

w
ater 

contam
ination. They run off into

 
the storm

w
ater system

 through
 

road
sid

e d
rains, collect in sum

p
s and

 
leach into the ground

w
ater system

. 
They also w

ash into the rivers and
 

sea, creeks and
 sw

am
p

s w
here they 

can d
o m

ajor d
am

age to reefs and
 

aq
uatic life. 

Protect and maintain 
our local water supplies.  
FertiliseWISE.

M
in

im
ise law

n
 areas an

d
 u

se p
lan

ts th
at d

o
n’t u

se fertiliser  
G

row
 lo

cal n
ative p

lan
ts – th

ey req
u

ire 
less w

ater an
d

 fertiliser 
W

h
ere p

o
ssib

le, u
se o

rg
an

ic fertilisers  
If yo

u
 m

u
st u

se a ch
em

ical fertiliser, 
lo

o
k fo

r o
n

e th
at is p

h
o

sp
h

o
ru

s free. U
se a n

itro
g

en
 to

 p
h

o
sp

h
o

ru
s to

 p
o

tassiu
m

 (N
:P:K) ratio

 o
f 

10:0:6.  
 U

se a slow
 release fertiliser  

O
n

ly ap
p

ly in
 sp

rin
g

 o
r early au

tu
m

n
, n

o
t in

 w
in

ter o
r su

m
m

er  
Fertilise only w

hen sym
p

tom
s of d

eficiency occur (e.g. yellow
ing)  

U
se liq

u
id

 fertiliser if yo
u

 h
ave a 

su
b

su
rface irrig

atio
n

 system
  

C
o

m
p

o
st yo

u
r g

ard
en

 w
aste  

D
o

n’t fertilise n
ear w

aterw
ays o

r ro
ad

 
verg

es  
D

o
n’t let g

rass clip
p

in
g

s o
r leaves g

o
 d

ow
n

 th
e d

rain
  

 W
ash

 yo
u

r car 
o

n
 th

e law
n

 (if yo
u

 h
ave any) n

o
t o

n
 th

e d
rivew

ay  
 Pick u

p
 after yo

u
r d

o
g

  
 U

se p
h

o
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h
o

ru
s-free d

eterg
en

ts (alw
ays read

 th
e lab

els)
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168 St Georges Terrace  

Perth WA 6000  
Ph (08) 6364 7600 
Fax (08) 6364 7601 
www.water.wa.gov.au

Top 5 tips for saving water 
in the kitchen
Did you know the kitchen is a major consumer of 

water in the home using around 10 per cent of 

total household water for consumption for cooking, 

cleaning, washing or drinking?

If you follow these simple tips you can reduce your 

use dramatically.

Looking after all our water needs

Saving water 
in the home

W
A

T
E

R
 S

A
V

IN
G

 T
IP

S

Copies of this document are also available in alternative formats on request 
for those with special needs. The Department of Water is committed 
to quality service to its customers and makes every attempt to ensure 
accuracy, currency and reliability of the data contained in this document. 
However, changes in circumstances after time of publication may impact 
the quality of this information.



For information on greywater use and systems visit the 

Department of Health website at www.health.wa.gov.au

For waterwise tips see the Water Corporation website 

at www.watercorporation.com.au and follow the “Being 

Waterwise” links.

To find out more visit www.water.wa.gov.au

Buy and install water smart fittings and 
appliances in the kitchen, bathroom and 
laundry. 

Consider installing rainwater tanks

Install a waterwise garden and/or irrigation 
system. 

Use products and services with the Smart 
Approved WaterMark label. 
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incorrect im
plem

entation of the recom
m

endations provided.

This docum
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ent and/or the appropriate building 

construction standards applicable to developm
ent, w
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um
 standards only based on the standards prescribed by the relevant authorities.The level of bushfire 
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itigation achieved w

ill depend upon the actions of the landow
ner or occupiers of the land and is not the 
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The relevant local governm

ent and
fire authority (i.e. Departm

ent of Fire and Em
ergency 

Services or local bushfire brigade) should be approached for guidance on preparing for and responding to a bushfire.

Notw
ithstanding the precautions recom

m
ended in this docum

ent, it should alw
ays be rem

em
bered that bushfires burn 

under a w
ide range of conditions w

hich can be unpredictable. An elem
ent of risk, no m

atter how
 sm

all, w
ill alw

ays 
rem

ain. The objective of the Australian Standard AS 3959-2018
is to “prescribe particular construction details for 

buildings to reduce the risk of ignition from
 a bushfire w

hile the front passes” (Standards Australia 2018). Building to 
the standards outlined in AS 3959 does not guarantee a building w

ill survive a bushfire or that lives w
ill not be lost.
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Em
erge Associates have been engaged by a num

ber of landow
ners(the proponent), to support a

schem
e am

endm
ent and structure plan over Lots 4, 12 and 402 Caves Road, and 14 and 15 Bussell 

Highw
ay, Abbey (also described as the ‘Abbey South Structure Plan Area’ and herein referred to as 

the ‘site’)for future residential developm
ent. The site encom

passes 30.52 hectares (ha) and is bound 
by Bussell Highw

ay to the east, Caves Road to the north, the RAC Busselton Holiday Park to the w
est 

and an existing nature reserve/agricultural area to the south.

The site is currently zoned ‘rural’ and ‘conservation’ under the City of Busselton Local Planning 
Schem

e 21.It is also
situated w

ithin the Leeuw
in-Naturaliste Sub-regional Strategy

(DPLH 2019a)
and is identified as the ‘Abbey Planning Investigation Area’, to be considered for developm

ent as
future tourism

, aged care, m
ixed use and/or m

edium
 density residential.

The site is located w
ithin a ‘bushfire prone area’ under the state-w

ide M
ap of Bush Fire Prone Areas 

prepared by the O
ffice of Bushfire

Risk M
anagem

ent(O
BRM

)(2021). The identification of a site 
w

ithin an area declared as bushfire prone necessitates further assessm
ent of the determ

ined 
bushfire risk affecting the site in accordance w

ith Australian Standard 3959:2018 Construction of 
buildings in bushfire prone areas(AS 3959),and the satisfactory com

pliance of the proposal w
ith the 

policy m
easures described in State Planning Policy 3.7 Planning in Bushfire Prone Areas(SPP 3.7) 

(W
APC 2015) and the Guidelines for Planning in Bushfire Prone Areas Version 1.4

(the Guidelines)
(DPLH &

 W
APC 2021).

The purpose of this bushfire m
anagem

ent plan (BM
P)is to assess the bushfire hazards, both w

ithin 
and nearby the site, and identify the ‘m

anagem
ent’ strategies required to ensure the developm

ent of 
the land is consistent w

ith the intent of SPP 3.7 -to preserve life and reduce the im
pact of bushfire on 

property and infrastructure.The policy intent can be m
et by dem

onstrating com
pliance w

ith the 
policy objectives, and policy m

easures inform
ed by the bushfire protection criteria in the Guidelines 

and satisfaction of its four elem
ents. Each elem

ent in the bushfire protection criteria can be m
et by 

utilising an acceptable solution or a perform
ance principle.

This BM
P has follow

ed the requirem
ents of SPP 3.7 to identify bushfire risk and the bushfire 

protection m
easures that w

ill m
ake the land suitable for its intended purpose. As part of this, a 

Bushfire Attack Level (BAL) assessm
ent involving the classification and condition of vegetation w

ithin 
150 m

 of the site has been undertaken.

The existing vegetation w
ithin the site and 150 m

 of the site has been classified in accordance w
ith 

AS 3959, w
hich has then inform

ed a bushfire hazard level (BHL) assessm
entfor the existing 

vegetation conditions. This BHL assessm
ent indicates that the m

ajority of the site is subject to a 
‘m

oderate’ bushfire hazard as it is largely cleared paddock areas. 

As partof assessing the long-term
 bushfire risk to the site, vegetation classifications have been 

detailed for the post-developm
ent scenario.W

hile it is anticipated that future
public open space

(PO
S)areas w

ithin the site w
ill be m

aintained and could achieve
low

 threat in accordance w
ith 

Section 2.2.3.2 of AS 3959, in accordance w
ith consultation w

ith the City of Busselton, all areas of 
PO

S have been assum
ed to be a bushfire hazard w

ith a vegetation classification applied (and outlined 
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below
).The follow

ing bushfire hazards w
ere identified

as applicable to the site follow
ing residential 

developm
ent:

Forest (Class A) vegetation, associated w
ith

existing rem
nant vegetation to the north of the 

site, w
hich is assum

ed to rem
ain in the long-term

. 
W

oodland (Class B) vegetation, associated w
ith a sm

all area of vegetation adjacent to Skiff 
W

ay. This area does appear to have been subject to fuel load m
anagem

ent but has been 
conservatively identified as w

oodland. 
Scrub (Class D) vegetation, associated w

ith areas of PO
S w

ithin the site (w
hich w

ill include 
planting/garden areas), as w

ell as a sm
all area of unm

anaged vegetation
w

ithin the southern 
portion of the RAC Busselton Holiday Park

to the
w

est of the site
and along Bussel Highw

ay to 
the east. The PO

S areas include areas of existing trees, w
hich w

ill from
 part of the scrub 

classification. The vegetation along Bussell Highw
ay does appear to be subject to som

e fuel 
load m

anagem
ent but has been conservatively assessed as scrub.

Grassland (Class G) vegetation, associated w
ith existing paddock areas to the south and south-

east of the site. This area, w
hile associated

w
ith the Broadw

ater Nature Reserve Sw
am

p, has 
been cleared since at least 1970, and is subject to grazing by kangaroos and is subject to 
regular inundation. Given the long-term

 presence of grass in this area, grassland is considered 
an appropriate classification. Grassland has also been applied to a num

ber of POS areas w
ithin 

the site, based on the City’s request and current classification (and anticipated planting 
approach).

In order to resolve the potential for bushfire to affect the site, a post developm
ent scenario has been 

assum
ed in w

hich all classified vegetation w
ithin future residential lots and road reserves w

ithin the 
site w

ill be rem
oved and converted to non-vegetated (exclusion 2.2.3.2(e)) and low

 threat vegetation 
(exclusion 2.2.3.2(f)). If som

e or all PO
S areas are able to be m

anaged to achieve low
 threat 

vegetation, this w
ill reduce the BAL rating im

pacts on lot areas w
ithin the site.

Com
pliance Assessm

ent 

The outcom
es of this BM

P dem
onstrate that as developm

ent progresses, it w
ill be possible for an 

acceptable solution to be adopted for each of the applicable bushfire protection criteria outlined in 
the Guidelines. This includes:

Location:The site
is largely subject to a m

oderate bushfire hazard levelbased on existing 
conditions. The proposed developm

ent is at a higher order strategic planning stage, and the site 
w

ill, overall, include sufficient area to enable all habitable buildings to achieve BAL-29 or low
er in 

the post-developm
ent scenario (i.e. follow

ing im
plem

entation of clearing/vegetation 
m

odification)to accom
m

odate future residential developm
ent. The m

ajority of the site w
ill be 

subject to BAL-LO
W

upon com
pletion of developm

ent.
Siting and Design:The site

accom
m

odates a suitable asset protection zone (APZ)for all 
proposed lotsgenerally

through the provision of a perim
eter public road netw

ork
or the existing 

road netw
ork, enabling the m

ajority of lots to achieve BAL-29 or less. A sm
all portion of the 

developm
ent cells w

ithin the site in the south w
ill not have a perim

eter road and w
ill be subject 

to BAL-FZ and BAL-40 either as a result tem
porary hazards identified w

ithin adjacent rural lots, 
or assum

ed bushfire risk from
 vegetation w

ithin the PO
S areas(associated w

ith the PO
S strip 
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along the southern boundary w
hich is likely to support a w

alking/bridle trail function).Due
to 

the size of the developm
ent cells, it w

ould be possible to accom
m

odate the m
inim

um
 13

m
 and 

or 8 m
 setback required from

 these hazards to achieve BAL-29.  This can be considered w
hen lot 

layout is addressed at future subdivision stages.
Vehicular Access:Vehicle access to m

ultiple destinations can be provided, w
ith the site 

providing direct access to Caves Road to the north and Bussell Highw
ay to the east, w

hich 
provide access to Dunsborough, Busselton and Vasse tow

n sites. O
ne

perm
anent no-through 

road
isproposed in the structure plan, as part of m

anaging access to/from
 Bussel Highw

ay in 
accordance w

ith M
ain Roads requirem

ents.The
proposed perm

anent no-through road
isless 

than 200 m
 in length and can m

eet the acceptable solution. O
ne

tem
porary no-through road w

ill 
be present as a result of staged developm

entin the broader area, how
ever,they are less than 

200 m
 in length and therefore m

eet the acceptable solution. The w
estern-m

ost developm
ent 

cell currently only has one public road in and out, and this is to support retaining as m
any 

existing trees as possible w
ithin a PO

S corridor through the
central portion of the site

and 
balancing the floodw

ay and drainage requirem
ents.  Additional access to this cell can be 

accom
m

odated in the form
of an em

ergency access w
ay across the PO

S. The specific form
 and 

location of the second access can be determ
ined at future developm

ent stages, as part of 
accom

m
odating drainage design and tree retention.

W
ater:the

proposed future residentialdevelopm
ent w

illbe serviced by a reticulated w
ater 

netw
ork

and provision of hydrants.  

The m
anagem

ent/m
itigation m

easures to be im
plem

ented through the future developm
ent of the 

site,as discussed in this BM
P, dem

onstrate that the acceptable solutions and
the

intent ofeach 
elem

ent can be
m

et. Accordingly, having regard to clause 6.11 of SPP 3.7, the precautionary principle 
has been satisfied. 
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1
Introduction

1.1
Background

Various landow
ners(the proponent) are

progressing a schem
e am

endm
ent and structure plan over 

Lots 4, 12 and 402 Caves Road, and 14 and 15 Bussell Highw
ay, Abbey (herein referred to as the 

‘site’)to facilitate
future residential developm

ent. The proposed structure plan and concept plan are
provided in

Appendix A.The site is 35.76 ha in size and is bound by Bussell Highw
ay

to the east, 
Caves Road to the north, the RAC Busselton Holiday Park to the w

est and the Broadw
ater Nature 

Reserve Sw
am

p
to the south, as show

n in
Figure 1.

The site is located w
ithin a ‘bushfire prone area’ under the state-w

ide M
ap of Bush Fire Prone Areas 

prepared by the O
ffice of Bushfire Risk M

anagem
ent(O

BRM
)(2021)as show

n in
Plate 1. The 

identification of a site w
ithin an area declared as bushfire prone necessitates a further assessm

ent of 
the determ

ined bushfire risk affecting the site in accordance w
ith Australian Standard 3959:2018 

Construction of buildings in bushfire prone areas(AS 3959), and the satisfactory com
pliance of the 

proposal w
ith the policy m

easures described in State Planning Policy 3.7 Planning in Bushfire Prone 
Areas(SPP 3.7) (W

APC 2015) and the Guidelines for Planning in Bushfire Prone Areas Version 1.4
(the 

Guidelines) (DPLH &
 W

APC 2021).

Plate 1: Areas w
ithin and surrounding the site identified as ‘bushfire prone areas’ (as indicated in purple) under 

the state-w
ide M

ap of Bush Fire Prone Areas(O
BRM

 2021).

The purpose of SPP
3.7 and its policy intent is to preserve life and reduce

the im
pact of bushfire on 

property and infrastructure through effective risk-based land use planning.Im
portantly, it is risk-

based, requiring a m
ethodical approach to identify and evaluate the hazards and provide the 

treatm
ents to am

eliorate these hazards to an acceptable level. SPP
3.7 requires that the determ

ining 
authority give consideration to the precautionary principle (clause 6.11 in SPP

3.7) and they m
ust be 
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satisfied that the potential for significant adverse im
pacts can be

adequately reduced or m
anaged. In 

particular:

SPP 3.7 does not require that there be no increase at all in the threat of bushfire to people 
property or infrastructure. Rather, as is seen in clause 2 of SPP 3.7, the intention of the policy is 
to 'im

plem
ent effective, risk¬based land use planning and developm

ent to preserve life 
and

reduce the im
pact of bushfire on property and infrastructure'.(em

phasis added) 1

1.2
Aim

of this report

The aim
 of this BM

P is to assess bushfire hazardsw
ithin the site and nearby areas and ensure that 

the threat posed by any identified hazards can be appropriately m
itigated and m

anaged
and 

dem
onstrate satisfaction of clause

6.11
of SPP 3.7 (the precautionary principle).ThisBM

P
has been 

prepared to support the rezoning
and structure planning ofthe

site and
addresses the requirem

ents 
of SPP 3.7 (W

APC 2015), the Guidelines (DPLH &
 W

APC 2021)and AS 3959
(Standards Australia 

2018). The docum
ent provides an assessm

ent of the general bushfire m
anagem

ent strategies to be 
considered as part of the future

residential developm
entw

ithin the site and includes:

O
verview

 of the proposed developm
ent (see Section 1.4).

An assessm
ent of the existing classified vegetation in the vicinity of the site (w

ithin 150 m
) and 

consideration of bushfire hazards that w
ill exist in the post-developm

ent scenario (Section 3).
Com

m
entary on how

 future developm
ent can achieve the bushfire protection criteria outlined 

w
ithin the Guidelines (Section 5).

An outline of the roles and responsibilities associated w
ith im

plem
enting this BM

P (see 
Section

6).

1Harm
anis Holdings No. 2 Pty Ltd and W

estern Australian Planning Com
m

ission
[2019] W

ASAT 43
(Harm

anis).
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1.3
Statutory policy and fram

ew
ork

The follow
ing key legislation, policies and guidelines are relevant to the preparation of a bushfire 

m
anagem

ent plan:

Bush Fires Act 1954
Fire and Em

ergency Services Act 1998
Planning and Developm

ent Act 2005 and associated regulations
Building Act 2011 and associated regulations
State Planning Policy 3.7 Planning in Bushfire Prone Areas(W

APC 2015)
Guidelines for Planning in Bushfire Prone Areas Version 1.4

(DPLH &
 W

APC 2021)
Australian Standard AS 3959 –

2018 Construction of buildings in bushfire prone areas
(Standards Australia 2018)

1.4
Description of the proposed developm

ent

The northern portion of the site is currently zoned ‘rural’ under the City of Busselton Local Planning 
Schem

e No. 21 (LPS No.21), w
hilstthe southern portion of the site is currently zoned ‘conservation’, 

and an area w
ithin the eastern portion of the site is zoned ‘tourism

’. The site is also identified as part 
of a num

ber of ‘special control areas’, w
ith w

etland,floodw
ay

and
landscape values.Through the 

schem
e am

endm
ent, the site is proposed to be rezoned to ‘developm

ent’or sim
ilar, and is 

supported by a
structure plan w

hich w
ill guide future

subdivision and
developm

ent. The structure 
plan and concept plan (Rise Urban 2022) has been provided

in Appendix A.The proposed 
developm

ent w
ithin the site w

ill include:

Residential lotsof various sizes, typically betw
een 500-600 m

2

A com
m

ercial precinct, on the corner of Caves Road and Bussell Highw
ay.

Interconnected road netw
ork, including perim

eter roads and external connections to Caves 
Road and Bussell Highw

ay.
Public open space (PO

S) areas,supporting retention of existing trees and available for future 
residents to use for passive and active recreation.

1.5
Description of land characteristics

The entire site is relatively low
 lying w

ith a slight south-w
esterly aspect. Elevation ranges from

 
approxim

ately 2 m
 Australian Height Datum

 (m
 AHD) w

ithin the southern portion of the site to 3 m
 

AHD w
ithin the northern and south-eastern portion of the site. A depression is located w

ithin the 
southern portion of the site, associated w

ith a floodw
ay, w

ith elevations of around 1 m
 AHD.  

The site is characterised by largely cleared areas com
posed of paddock grasses that have been used 

for livestock grazing. M
ore recently, com

m
ercial operations have com

m
enced w

ithin the north-
eastern portion of the site, including an ice factory and fresh food m

arket. Strips of rem
nant native 

vegetation exist in the eastern
portion of the site (along lot boundaries) and individual paddock trees 

(predom
inantly Agonis flexuosa) are present throughout the site.

A review
 of the Geom

orphic W
etlands of the Sw

an Coastal Plain dataset (DBCA 2020)indicates thata
num

ber of m
ultiple use w

etland (M
UW

s) are identified w
ithin the site, and include four M

UW
s in the 
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southern and south-w
estern

portions of the site (unique feature identification (UFI) 39,41
63, 

13195);and one M
UW

 w
ithin the north-eastern portion of the site

(UFI 64).These are show
n in

Plate 
2.Plate 2: Hydrological features present w

ithin the site and broader area
(DBCA 2020)

From
 a broader context perspective, an RAC holiday/caravan park is located im

m
ediately to the w

est 
of the site, w

ith Buayanyup Drain located im
m

ediately adjacent to the w
estern boundary of the park.

To the north and east of the site, land use is m
ore urbanised and associated w

ith existing 
urban/residential developm

ent, w
hilstland use to the south of the site ispart of the Broadw

ater 
Nature Reserve Sw

am
p. This reserve has been cleared since at least 1970, and has been subject to 

historic livestock grazing, w
ith heavy ongoing grazing by kangaroos and is also subject to regular 

inundation.  
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2
Environm

ental Considerations

In accordance w
ith the Bushfire M

anagem
ent Plan –

BAL Contourtem
plate

prepared by the 
Departm

ent of Planning, Lands and Heritage
(DPLH)(2018), this BM

P has considered w
hether there 

are any environm
ental values that m

ay require specific consideration through either protection, 
retention or revegetation. To support this, a review

 of publicly available databases has been 
undertaken, w

ith particular reference to the Shared Location Inform
ation Platform

 (SLIP) databases
and investigations undertaken to support the schem

e am
endm

ent and structure plan, including a 
Local W

ater M
anagem

ent Strategy (LW
M

S) and an Environm
ental Assessm

ent and M
anagem

ent 
Strategy. A sum

m
ary of the search results has been provided in Table 1.

Key environm
ental considerations for future developm

ent of the site and m
anagem

ent of bushfire 
risk include the rem

nant native vegetation to the im
m

ediate
north of the site, and a floodw

ay and 
flood fringe w

ithin the south-w
estern

portion of the site. 

Table 1: Sum
m

ary of potential environm
ental considerations that m

ay be associated w
ith the site (based on a 

search of the SLIP databases)

Key environm
ental feature 

(inform
ation in brackets refers to 

m
apping data source)

Yes / no / 
potentially 
occurring 
w

ithin the site

If yes / potentially, describe the value that m
ay be im

pacted

Conservation category w
etlands 

and buffer s(DBCA-019)
No

No conservation category w
etlands (CCW

) are present w
ithin the 

site. A conservation category w
etland is m

apped 225
m

w
est of the 

site.No buffer extends into the site.

RAM
SAR w

etlands (DBCA-010)
No

Not applicable.No RAM
SAR w

etlands are located w
ithin or adjacent

to
the site.

W
aterw

ays (Hydrography Linear 
(Hierarchy) (DW

ER -031))
Yes

An offshoot of the floodw
ay and flood fringe, associated w

ith the 
Broadw

ater River and its m
ain floodplain, is m

apped w
ithin the 

south -w
estern portion of the site. This area is currently com

posed 
largely of paddock grasses, w

ith the flood fringe able to be
developed and the floodw

ay to be protected w
ithin PO

S areas. The 
Buayanyup

Drain
occurs 180

m
 w

estof the site.

Threatened and priority flora 
(DBCA-036)

No
Follow

ing a
review

 of the publicly available datasets, a num
ber of 

threatened flora or priority flora
m

ay occur in the general area. 
W

hilst a detailed flora and vegetation survey has not been 
com

pleted for the site , the site is cleared of rem
nant native 

vegetation, apart from
 occasional Agonis flexuosa

and eucalypts 
(Eucalyptus rudis) present as paddock trees, and is com

posed of 
paddock grasses.  It is highly unlikely that threatened or priority 
flora species occurw

ithin the site. 

Threatened and priority fauna 
(DBCA -037)

No
A review

 of publicly available databases indicates that a num
ber of 

conservation significant species m
ay occur w

ithin the site or nearby,
including the three black cockatoo species (Carnaby’s, Baudin’s and 
forest red -tailed)and

the w
estern ringtail possum

.

No detailed fauna or fauna habitat surveys have been com
pleted

for 
the site, how

ever as outlined above, the site is cleared of rem
nant 

native vegetation, apart from
 occasional Agonis flexuosa

and 
eucalypts (Eucalyptus rudis) present as paddock trees, and is 
com

posed of paddock grasses.  It is highly unlikely the site w
ould 

provide im
portant habitat for threatened or priority fauna

species.
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Table 1: Sum
m

ary of potential environm
ental considerations that m

ay be associated w
ith the site (based on a 

search of the SLIP databases)(continued)

Key environm
ental feature 

(inform
ation in brackets refers to 

m
apping data source)

Yes / no / 
potentially 
occurring 
w

ithin the site

If yes / potentially, describe the value that m
ay be im

pacted

Threatened ecological 
com

m
unities (TEC) (DBCA -038)

No.
A review

 of the publicly available datasets and our know
ledge

of the 
area, indicates a num

ber of threatened ecological com
m

unities 
(TECs), priority ecological com

m
unities (PECs) m

ay occur in the 
general area. As outlined above, w

hile no detailed flora and 
vegetation surveys have been com

pleted,none of these values are 
likely to be present given the highly disturbed nature of the site, 
w

ith the site dom
inated by paddock grasses w

ith occasional Agonis 
flexuosa

and eucalypts (Eucalyptus rudis) present as paddock trees.

Departm
ent of Biodiversity 

Conservation and Attractions 
(DBCA) controlled lands or w

aters 
(DBCA-011)

No
Not applicable. No DBCA controlled lands or w

aters exist w
ithin or 

adjacent to the site. 

Clearing regulations –
Environm

entally Sensitive Areas 
(DW

ER-046)

No
The site is not m

apped as an environm
entally sensitive area (ESA).

An ESA is m
apped approxim

ately 170 m
 to the w

est.  

Conservation Covenants W
estern 

Australia (DPIRD-023)
No

Not applicable.

Aboriginal heritage (DPLH-001)
Yes

A portion of an ‘O
ther Heritage Place’ (ID 5337) is m

apped as 
extending into the w

estern portion of the site. This feature is 
described as ‘skeletal m

aterial/burial’ and is likely to be associated 
w

ith the drain further to the w
est (supported by inform

ation 
provided in the Buayanyup River Action Plan (Geographe Catchm

ent 
Council 2010) w

here the
Aboriginal site is described as being 

associated w
ith the drain).As it is an ‘other heritage site’, no 

specific approval is required under the existing enacted Aboriginal 
heritage legislation.

Non-indigenous heritage 
(DPLH-090)

No
No non-indigenous heritage sites w

ere identified w
ithin the site.  

A non -indigenous heritage site (Place No. 5354, ‘New
tow

n House’) 
occurs im

m
ediately south of the site , adjacent to Bussell Highw

ay.It 
is understood the current land uses w

ill continue and w
ill not be 

im
pacted by future urban developm

ent w
ithin the rem

ainder of the 
site. Therefore, no specific consideration from

 an approval or 
m

anagem
ent perspective is likely to be required.
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2.1
N

ative vegetation –
m

odification and clearing

As outlined above, the site has historically been cleared and m
ainly supports paddock grasses.Native 

vegetation com
prises scattered native trees, or trees along fence linesonly.

No areas of native vegetation outside the site are proposed to be m
odified or cleared by the 

proponent as part of the proposed developm
ent.

W
ith regard to bushfire m

anagem
ent, native vegetation clearing w

ithin the site m
ay be required to 

enable the relevant siting and access requirem
ents of typical subdivision developm

ent as w
ell as the 

Guidelinesto be achieved and w
ould be associated w

ith
clearing to establish:

Future lots
Asset protection zones (APZs)
Public roads
PO

S areas.

W
here clearing of native vegetation is undertaken in accordance w

ith a future subdivision approval 
under the Planning and Developm

ent Act 2005, it is exem
pt from

 requiring a clearing perm
it under 

Schedule 6 of the Environm
ental Protection Act 1986

(EP Act). Additionally, a clearing perm
it w

ill not 
be required w

here other exem
ptions pursuant to the Environm

ental Protection Act 1986
such as 

those associated w
ith or Section 33 of the Bush Fires Act 1954 or Environm

ental Protection (Clearing 
of Native Vegetation) Regulations 2004 (w

here outside and ESA) exist, such as those associated w
ith 

a approved buildings and other structures (through building licence).

2.2
Revegetation and landscape plans

No revegetation is proposed.  How
ever, follow

ing consultation w
ith the City of Busselton, w

hile it is 
anticipated that future

PO
S areas w

ithin the site w
ill be m

aintained and could achieve
low

 threat in 
accordance w

ith Section 2.2.3.2 of AS 3959, all areas of PO
S have been assum

ed to be a bushfire 
hazard w

ith a vegetation classification applied (and outlined further below
).  Therefore,no 

m
anagem

ent is assum
ed.
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3
Bushfire Assessm

ent Results

Bushfire risk for the site has been appropriately considered both in context to the site and potential 
im

pact upon the site
using AS 3959

and the Guidelines. 

The objective of AS 3959
is to reduce the risk of ignition and loss of a building to bushfire. It provides 

a consistent m
ethod for determ

ining a radiant heat level (radiant heat flux) as a prim
ary 

consideration of bushfire attack. AS 3959 m
easures the Bushfire Attack Level (BAL) as the radiant 

heat level (kW
/m

2) over a distance of 100 m
. AS 3959 also prescribes deem

ed-to-satisfy construction 
responses that can resist the determ

ined radiant heat level at a given distance from
 the fire. It is 

based on six Bushfire Attack Level (BAL) ratings: BAL-LO
W

, BAL-12.5, BAL-19, BAL-29, BAL-40 and 
BAL-FZ.

A BAL contour plan has been prepared in accordance w
ith Appendix Three of the Guidelines and 

M
ethod 1 of AS 3959

to determ
ine the BAL ratings likely to be applicable to future buildings. This has 

been based on the vegetation classifications and the effective slope under the vegetation, w
ith the 

result presented on the BAL contour plan.

To support the proposed schem
e am

endm
ent and structure planning process, the follow

ing has been 
undertaken and are discussed further below

:

Bushfire hazard levels (BHL) w
ithin and nearby to the site have been determ

ined in accordance 
w

ith Appendix Tw
o of the Guidelines and based on the pre-developm

ent vegetation 
classification detailed in

Table 2.
In accordance w

ith Appendix Five
of the Guidelines, a

m
ethod 1 BAL assessm

enthas been 
undertaken to dem

onstrate that the proposed developm
ent areas can achieve BAL-29 or less, 

based on the post-developm
ent vegetation classificationsand effective slope

detailed in 
Table 3.  

3.1
Vegetation classification

Assessing bushfire hazards takes into account the vegetation classifications and exclusions w
ithin the 

site and surrounding area for a m
inim

um
 of 100

m
, in accordance w

ith AS 3959 and the Guidelines.  
The assignm

ent of vegetation classifications is based on an assessm
ent of vegetation structure, 

w
hich includes consideration of the various fuel layers of different vegetation types, as outlined in 

Plate 3. These defined fuel layers are considered w
hen determ

ining the classification of vegetation 
and associated BAL contours. The BM

P considers vegetation w
ithin the site and nearby areas based 

on current conditions, observed through the site visit (term
ed ‘pre-developm

ent’), and changes to 
that vegetation that w

ill occur as a result of im
plem

enting the proposed developm
ent (term

ed ‘post-
developm

ent’).

An assessm
ent of existing vegetation and effective slope w

ithin the site and surrounding 150 m
 w

as 
undertaken over m

ultiple site visits in
Novem

ber 2020, Novem
ber 2021,Decem

ber 2021
and June 

2022, in accordance w
ith AS 3959 and the Guidelines. Each distinguishable pre-developm

ent 
vegetation plot (based on existing conditions) is described in

Table 2
and show

n in Figure 2. Existing 
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bushfire hazard levels (based on vegetation identified in Figure 2) are show
n in Figure 3

and 
discussed in Section 3.2.1.

Not all vegetation is a classified bushfire risk. Vegetation and ground covers that are exem
pt from

 
classification as a potential hazard is identified as a low

 threat under Section 2.2.3.2 of AS
3959. Low

 
threat vegetation includes the follow

ing:

a.
Any vegetation that is m

ore than 100
m

 from
 the site.

b.
Single areas of vegetation less than 1

ha in area and not w
ithin 100

m
 of other areas of 

vegetation being classified.
c.

M
ultiple areas of vegetation less than 0.25

ha in area and not w
ithin 20

m
 of the site, or 

each other, or of other areas of vegetation being classified.
d.

Strips of vegetation less than 20
m

 in w
idth (m

easured perpendicular to the elevation 
exposed to the strip of vegetation) regardless of length and not w

ithin 20
m

 of the site or 
each other, or other areas of vegetation being classified.

e.
Non-vegetated areas, that is, areas perm

anently cleared of vegetation, including w
aterw

ays, 
exposed beaches, roads, footpaths, buildings and rocky outcrops.

f.
Vegetation regarded as a low

 threat due to factors such as flam
m

ability, m
oisture content or 

fuel load.  This includes grassland m
anaged in a m

inim
al fuel condition, m

angroves and 
other saline w

etlands, m
aintained law

ns, golf courses (such as playing areasand fairw
ays), 

m
aintained public reserves and parklands, sporting fields, vineyards, orchards, banana 

plantations, m
arket gardens (and other non-curing crops), cultivated gardens, com

m
ercial 

nurseries, nature strips and w
indbreaks.

Plate 3: The five fuel layers in a forest environm
ent that could be associated w

ith fire behaviour (Gould et al. 
2007)

The post-developm
ent vegetation classifications are show

n in Figure 4
and are based on the 

assum
ptions detailed in Section

3.2.2.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

Photo ID:
1

Plot:
1

Vegetation Classification or Exclusion Clause

Forest(flat / upslope)

Description / Justification for Classification

Plot 1 contains Class A (forest) vegetation and 
is situated im

m
ediately north of the site.The 

vegetation has a m
ulti-tiered fuel structure, 

w
ith an

overstorey of Pepperm
int trees (Agonis 

flexuosa) reaching betw
een 10 –

15 m
etres in 

heightand providing m
ore than 30%

 foliage 
cover.The understorey is prim

arily com
prised 

of juvenile trees and the
Coastal Sw

ord-Sedge 
(Lepidosperm

a gladiatum
). 

Photo ID:
2

Plot:
1

Vegetation Classification or Exclusion Clause

Forest (flat / upslope)

Description / Justification for Classification

Plot 1 contains Class A (forest) vegetation and 
is situated im

m
ediately north of the site. The 

vegetation has a m
ulti-tiered fuel structure, 

w
ith an overstorey of Pepperm

int trees (Agonis 
flexuosa ) reaching betw

een 10 –
15 m

etres in 
height and providing m

ore than 30%
 foliage 

cover. The understorey is prim
arily com

prised 
of juvenile trees and the Coastal Sw

ord -Sedge 
(Lepidosperm

a gladiatum
). 

Photo ID:
3

Plot:
2

Vegetation Classification or Exclusion Clause

W
oodland (Flat / Upslope)

Description / Justification for Classification

Vegetation w
ithin Plot 2

consists of a Class B 
(w

oodland) structure w
ith an overstorey of 

Pepperm
int trees ( Agonis flexuosa) w

ith an 
understorey of sporadic unm

anaged grassland. 
The overstorey reaches an approxim

ate height 
of 15 m

 and as per Appendix B of AS 3959, 
m

id -storey/understorey fuels are the defining 
factor, rather than canopy cover. Plot 2

is 
situated w

ithin the north-eastern corner of the 
site (Lot 12).
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
4

Plot:
2

Vegetation Classification or Exclusion Clause

W
oodland (flat / upslope)

Description / Justification for Classification

Vegetation w
ithin Plot 2

consists of a Class B 
(w

oodland) structure w
ith an overstorey of 

Pepperm
int trees ( Agonis flexuosa) w

ith an 
understorey of sporadic unm

anaged grassland. 
The overstorey reaches an approxim

ate height 
of 15 m

 and as per Appendix B of AS 3959, 
m

id -storey/understorey fuels are the defining 
factor, rather than canopy cover. Plot 2

is 
situated w

ithin the north-eastern corner of the 
site (Lot 12).

Photo ID:
5

Plot:
3

Vegetation Classification or Exclusion Clause

Scrub (flat / upslope)

Description / Justification for Classification

Plot 3
contains Class D (scrub) vegetation, 

w
hich reaches an approxim

ate height of 4 m
to 

6 m
. The understorey contains grasses greater 

than 100 m
m

 in length. Photo 5
illustratesthe 

presence of Caves Road to the north and a 
m

ineral earth firebreak to the south. 

Photo ID:
6

Plot:
5

Vegetation Classification or Exclusion Clause

Scrub (flat / upslope)

Description / Justification for Classification

Plot 5
contains Class D (scrub) vegetation, 

w
hich reaches an approxim

ate height of 4 m
to 

6 m
. There is evidence of som

e understorey 
m

anagem
ent, but also a consistent fuel load 

structure from
 ground to canopy and 

accordingly has been conservatively assessed 
as scrub vegetation. Bussell Highw

ay separates 
Plot 5

from
 the site, as illustrated w

ithin Photo 
6.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
7

Plot:
5

Vegetation Classification or Exclusion Clause

Scrub (flat / upslope)

Description / Justification for Classification

Plot 5
contains Class D (scrub) vegetation, 

w
hich reaches an approxim

ate height of 4 m
to 

6 m
. There is evidence of som

e understorey 
m

anagem
entw

ith an inconsistent fuel load
from

 ground to canopy and accordingly has 
been conservatively assessed as scrub 
vegetation .

Photo ID:
8

Plot:
6

Vegetation Classification or Exclusion Clause

Scrub (flat / upslope)

Description / Justification for Classification

Plot 6 contains Class D (scrub) vegetation, 
w

hich reaches an approxim
ate height of 4 m

to 
6m

. Plot 6 is situated to the south-w
est of the 

site, w
ithin the RAC Busselton Holiday Park and 

is unm
anaged. It contains vegetation w

ith a 
consistent fuel load structure from

 ground to 
canopy.

Photo ID:
9

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7 contains Class G (grassland) vegetation, 
w

hich occupies the m
ajority of the site. W

ithin 
this plot, the grass is unm

anaged and greater 
than 100 m

m
 in length, w

ith shrubs and trees 
being less than 10%

 foliage cover overstorey.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
10

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7
contains Class G (grassland) vegetation, 

w
hich occupies the m

ajority of the site. W
ithin 

this Plot, the grass is unm
anaged and greater 

than 100 m
m

 in length, w
ith treesform

ing less 
than 10%

 overall foliage cover .

Photo ID:
11

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7
contains Class G (grassland) vegetation, 

w
hich occupies the m

ajority of the site. W
ithin 

this plot, the grass is unm
anaged and greater 

than 100 m
m

 in length, w
ith trees less than 

10%
 overall foliage cover. Photo 1 5

w
as taken 

at the southern extent of the site (Lot 4 ) and
illustrates the row

 of trees separating the site 
from

 the lot to the south .

Photo ID:
12

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7 contains Class G (grassland) vegetation, 
w

hich occupies the m
ajority of the site. Photo 

16 show
s grassland vegetation in foreground 

and background, w
ith trees form

ing less than 
10%

 overall foliage cover.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
13

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7
contains Class G (grassland) vegetation, 

w
hich occupies the m

ajority of the site
and is 

show
n in the foreground and m

id-ground of 
Photo 13. W

ithin this plot, the grass is 
unm

anaged and greater than 100 m
m

 in 
length, w

ith trees form
ing less than 10%

 
foliage cover overall.

Photo ID:
14

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7
contains Class G (grassland) vegetation, 

w
hich occupies the m

ajority of the site and 
show

n in the m
id -ground of Photo 14. W

ithin 
this plot, the grass is unm

anaged and greater 
than 100 m

m
 in length, w

ith trees less than 
10%

 foliage cover overall.

Photo ID:
15

Plot:
7

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 7 contains Class G (grassland) vegetation, 
w

hich occupies the m
ajority of the site. W

ithin 
this plot, the grass is unm

anaged and greater 
than 100 m

m
 in length, w

ith trees less than 
10%

 foliage cover overall.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
16

Plot:
8

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 8
also

com
prises Class G (grassland)

vegetation, w
here the grass is unm

anaged and 
greater than 10 0 m

m
 in length. Photo 16 (m

id-
ground to background) and aerial im

agery 
illustrates that the Broadw

ater Nature Reserve 
Sw

am
p

to the south
com

prise pasture grasses
w

ith scattered treesand shrubs less than 10%
 

foliage cover.

Photo ID:
17

Plot:
8

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 8 also com
prises Class G (grassland) 

vegetation, w
here the grass is unm

anaged and 
greater than 100 m

m
 in length. Photo 17

and 
aerial im

agery illustrates that the land situated 
to the south (com

prise pasture grasses. Photo 
17

show
s the row

 of trees adjacent to the 
southern boundary of the site, w

hich w
hen 

considered as part of the broader area form
 

less than 10%
 foliage cover.

Photo ID:
18

Plot:
8

Vegetation Classification or Exclusion Clause

Grassland (flat / upslope)

Description / Justification for Classification

Plot 8 also com
prises Class G (grassland) 

vegetation, w
here the grass is unm

anaged and 
greater than 100 m

m
 in length. Photo 18

and 
aerial im

agery illustrates that the rural lots 
situated to the south -east com

prise pasture 
grasses w

ith sheds and outbuildings also visible 
in the background. 
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
19

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e) 

Description / Justification for Classification

Plot 9
contains non-vegetated areas, w

hich 
have been excluded in accordance w

ith Clause 
2.2.3.2 (e). Photo 19

illustrates a sealed 
bitum

en road (Caves Road) and carparking 
area associated w

ith a w
astew

ater pum
p 

station. Class G (grassland) is present w
ithin 

the foreground of the photograph, w
hich is 

associated w
ith Plot 7.

Photo ID:
20

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e)

Description / Justification for Classification

Plot 9 contains non-vegetated areas, w
hich 

have been excluded in accordance w
ith Clause 

2.2.3.2 (e). Photo 2 0
illustrates a sealed 

bitum
en road (Caves Road). Class A (Forest) 

vegetation, associated w
ith Plot 1, is situated 

to the left w
ithin the photo.

Photo ID:
21

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e)

Description / Justification for Classification

Plot 9 contains non-vegetated areas, w
hich 

have been excluded in accordance w
ith Clause 

2.2.3.2 (e). Photo 2 1
illustrates a sealed 

bitum
en road (Roberts Road and Daw

son 
Avenue).
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
22

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e)

Description / Justification for Classification

Plot 9
contains non-vegetated areas, w

hich 
have been excluded in accordance w

ith Clause 
2.2.3.2 (e). Photo 22

illustrates a sealed 
bitum

en road (Bussell Highw
ay). M

aintained 
vegetation is also present w

ithin the road 
reserve.

Photo ID:
23

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e)

Description / Justification for Classification

Plot 9
contains non-vegetated areas, w

hich 
have been excluded in accordance w

ith Clause 
2.2.3.2 (e). Photo 23

illustrates a sealed 
bitum

en road (Caves Road). M
aintained 

vegetation is also present w
ithin the road 

reserve. 

Photo ID:
24

Plot:
9

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (e)

Description / Justification for Classification

Plot 9
contains non-vegetated areas, w

hich 
have been excluded in accordance w

ith Clause 
2.2.3.2 (e). Photo 24

illustrates a sealed 
carpark associated w

ith the Shed M
arkets. 

M
aintained gardens are also present. The large 

trees present w
ithin the rear of the 

photograph are associated w
ith the w

oodland 
vegetation (Plot 2).
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
25

Plot:
10

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (f)

Description / Justification for Classification

Plot 10
consists of low

 threat vegetation 
associated w

ith large private landholdings and 
the RAC Busselton Holiday Park, w

hich has 
been excluded in accordance w

ith Clause 
2.2.3.2 (f). Photo 25

illustrates that the grass 
and fine fuel load is m

aintained to a length less 
than 100

m
m

(foreground is w
ithin the site, 

associated w
ith Plot 7). 

Photo ID:
26

Plot:
10

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (f)

Description / Justification for Classification

Plot 10
consists of low

 threat vegetation 
associated w

ith the RAC B usselton Holiday 
Park, w

hich has been excluded in accordance 
w

ith Clause 2.2.3.2 (f). Photo 26
illustrates that 

the grass and fine fuel load
is m

aintained to a 
length less than 100 m

m
(in background, 

foreground is w
ithin the site, associated w

ith 
Plot 7). 

Photo ID:
27

Plot:
10

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (f)

Description / Justification for Classification

Plot 10
consists of low

 threat vegetation 
associated the RAC Busselton Holiday Park, 
w

hich has been excluded in accordance w
ith 

Clause 2.2.3.2 (f). Photo 27
illustrates that the 

grass and fine fuel load is m
aintained (in the 

m
id/background, foreground is w

ithin the site, 
associated w

ith Plot 8) and num
erous 

building s/structures are established. 
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
28

Plot:
10

Vegetation Classification or Exclusion Clause

Exclusion 2.2.3.2 (f)

Description / Justification for Classification

A sm
all area of retained rem

nant vegetation 
contains a w

ell -m
anaged perim

eter, w
ith a 

regularly m
aintained understorey/m

idstorey 
(including low

 pruning of branches), including 
footpaths and play areas. The portion w

ithin 
150 m

 of the is identified as low
 threat, w

ith a 
fenced unm

anaged portion further east.

Photo ID:
29

Plot:
4a

Vegetation Classification or Exclusion Clause 
and Effective Slope 

W
oodland (Class B) -Flat/upslope

Description / Justification for Classification

W
oodland vegetation has been identified 

external to the south of the site associated 
w

ith areas of road reserve betw
een Skiff W

ay 
and Caves Road. The area is dom

inated by a 
scattered overstorey of Agonis flexuosa

and 
Eucalyptus rudis(flooded gum

) up to 10 m
 in 

height w
ith a foliage cover of approxim

ately 
30%

. Grasses are present throughout the 
understorey. Som

e m
anagem

ent is evident 
w

ith recent trim
m

ing of grasses and w
eed 

control visible, how
ever the area has been 

conservatively assessed as w
oodland.
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Table 2: Pre-developm
ent vegetation classification and/or exclusions, effective slope and future m

anagem
ent

(continued)

Photo ID:
30

Plot:
4b

Vegetation Classification or Exclusion Clause 
and Effective Slope

Scrub (Class D) –
Flat/upslope

Description / Justification for Classification

Scrub vegetation is identified south of the site 
w

ithin the Skiff W
ay/Caves Road reserve. The 

vegetation com
prises native shrubs3-4 m

 in 
height w

ith scattered (less than 10%
) Agonis 

flexuosa. There is evidence of som
e 

understorey m
anagem

ent, w
ith recently 

trim
m

ed grasses and w
eed control occurring. 

How
ever, the plot contains som

e unm
anaged 

fuel loads under dense vegetation and 
accordingly has been conservatively assessed 
as scrub vegetation. 

Photo ID:
31

Plot:
5

Vegetation Classification or Exclusion Clause 
and Effective Slope

Scrub (Class D) –
Flat/upslope

Description / Justification for Classification

Scrub vegetation is identified to the southeast 
of the site as part of a Caves Road/Bussell 
Highw

ay road reserve. The vegetation 
com

prises predom
inantly M

elaleuca
species 

and Grevillea speciesam
ongst Agonis flexuosa. 

Based on species identified, vegetation is 
anticipated to predom

inantly attain a height of 
3 -6 m

. Som
e understorey m

anagem
ent w

as 
evident throughout the area, w

ith m
ulch 

applied and w
eeds controlled. How

ever due to 
the density of planting and a consisten t 
vegetation structure the area has been
conservatively assessed as scrub.

3.2
Assessm

ent outputs

3.2.1
BHLL assessm

entt 

A BHL assessm
ent has been prepared for the site and surrounding 150 m

 based on the existing 
vegetation conditions (see Figure 2), w

ith the hazard ratings determ
ined in accordance w

ith 
Appendix Tw

o of the Guidelines and show
n in Figure 3.

The outcom
es of the assessm

ent indicate that the site and surrounding 150
m

 assessm
ent area 

include predom
inantly m

oderate bushfire hazards, associated w
ith existing unm

anaged grassland. 
Patches of forestand scrub

vegetation (largely associated w
ith native vegetation w

ithin road 
reserves) are identified as an extrem

e hazard. The
m

ajority of the vegetation w
ithin the site w

ill be 



Project num
ber: EP20-141(05)|June 2024

Page 21

BBushfiree M
anagem

entt Plann 
Abbey South Structure Plan Area

Prepared for Various Landow
ners

Doc No.: EP20-141(05)—
011c SJB| Version: C

m
odified,and follow

ing developm
ent, large portions of the site w

ill be subject to a low
 bushfire 

hazard.

3.2.2
BALL assessm

entt 

3.2.2.1
Assum

ptionss 

The BAL assessm
ent for the site has been undertaken in accordance w

ith M
ethod 1 of AS 3959 to 

determ
ine the m

axim
um

 heat flux to w
hich future dw

ellings w
ithin the site are likely to be exposed. 

The vegetation classification and effective slope applicable to vegetation w
ithin or nearby to the site 

in the post-developm
ent scenario have been sum

m
arised in Table 3. Overall, the BAL assessm

ent 
criteria assum

ed includes:

Designated FDI: 80
Flam

e Tem
peratures: 1090 K

Vegetation classification: forest (Class A), scrub (Class D) and grassland (Class G), see
Figure 4

and sum
m

arised in Table 3.
Effective slope beneath classified vegetation: flat/upslope,as outlined in Figure 4

and 
sum

m
arised in Table 3.

Setback distances: as per Table 2.5 in AS 3959 w
ith the relevant distances used to inform

 the 
BAL contour plan sum

m
arised in Table 4

w
ith the BAL contour provided in Figure 5.

Vegetation w
ithin the RAC Busselton Holiday Park appears w

ell m
anaged

and is assum
ed to 

rem
ain so given the ongoing use of the site, despite the tree canopy present along the w

estern 
boundary. Vegetation situated w

ithin the southern portion of the holiday park is unm
anaged 

and has been classified as scrub (Class D). 
Rem

nant native vegetation situated im
m

ediately north of the site is assum
ed to rem

ain in the 
long term

.
PO

S
areas, as per City of Busselton requirem

ents, have been assum
ed to pose a bushfire 

hazard, even though future m
anagem

ent of these spaces is likely.
Public roads w

ill be installed by the developer to the m
inim

um
 standards required under 

Appendix Four of the Guidelines and m
aintained by the City of Busselton in the long term

. 
Areas of low

 threat vegetation outside the site w
ill continue to be m

anaged and/or considered 
to achieve low

 threat (in accordance w
ith Section 2.2.3.2 of AS 3959) based on the existing 

m
aintenance regim

es, and/or as per the City of Busselton Fire Break Notice.
Classified vegetation that has been identified outside of the proponent’s landholdings has 
been assum

ed to rem
ain in its current state (unless stated otherw

ise) and w
ill therefore 

continue to be a bushfire hazard to developm
ent w

ithin the site.
Areas of grassland can include up to 10%

 foliage cover from
 shrubs and trees, per AS 3959. 
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Table 3: Sum
m

ary of the assum
ed post-developm

ent vegetation classification and associated effective slope 
w

ithin the site and 150 m
 in accordance w

ith Table 2.5 (AS3959)

Plot 
num

ber
Pre-developm

ent 
vegetation classification

Post-developm
ent vegetation classification

Effective slope

Plot 1 
Class A –

Forest
Class A –

Forest
Flat/upslope

Plot 2
Class B –

W
oodland 

Exclusion 2.2.3.2 (e)–
existing w

oodland w
ill be cleared to 

support construction of roads and lots, or w
ill be m

anaged at 
the rear of future residential lots. 

Not applicable

Plot 3
Class D –

Scrub
Exclusion 2.2.3.2 (e)–

existing scrub w
ill be rem

oved to support 
construction of roads and lots.

Not applicable

Plot 4a
Class B

–
W

oodland
Class B –

W
oodland 

Flat/upslope

Plot 4b
Class D –

Scrub
Class D –

Scrub
Flat/upslope

Plot 5
Class D –

Scrub
Class D –

Scrub
Flat/upslope

Plot 6
Class D –

Scrub
Class D –

Scrub
Flat/upslope

Plot 7
Class G –

Grassland
Exclusion 2.2.3.2 (e) –

including developed areas w
ithin the site.

Flat/upslope

Plot 8
Class G –

Grassland
Class G –

Grassland
Flat/upslope

Plot 9
Exclusion 2.2.3.2 (e)

Exclusion 2.2.3.2 (e) –
including developed areas w

ithin the site.
Not applicable

Plot 10
Exclusion 2.2.3.2 (f)

Exclusion 2.2.3.2 (f) –
associated w

ith existing m
anaged adjacent 

landholdings (including RAC Holiday Park) 
Not applicable

Plot 11
Class B –

W
oodland / 

Class G –
Grassland

Class D –
Scrub –

associated w
ith PO

S areas that w
ill include 

planted areas (including gardens, turf and hardscape/play 
elem

ents) and retained paddock trees. This includes the stand of 
w

oodland, w
here the trees are retained but due to their height 

and pote ntial future planting for screening purposes, w
ill be 

m
ore ‘Scrub’ vegetation. As per City of Busselton requirem

ents, 
PO

S is required to be identified as a bushfire hazard, even 
though m

anagem
ent of the PO

S is likely to occur. Scrub 
classification is suita ble based on likely parkland/garden bed 
planting (height less than 6 m

), and w
ould not achieve a forest 

classification.  

Flat/upslope

Plot 12
Class G –

Grassland
Class G –

Grassland –
associated w

ith the floodw
ay and a sm

all 
pocket park s. As per City of Busselton requirem

ents, these areas 
are required to be identified as a bushfire hazard, even though 
m

anagem
ent of the PO

S is likely to occur. Grassland 
classification is assum

ed based on the likely planting approach 
(grass and sedge planting

w
ith trees less than 10%

 foliage cover) 
and eventual public use of the space.

Flat-upslope

3.2.2.2
BALL outputss 

The BAL assessm
entcom

pleted for the site indicates that that the m
ajority of the areas proposed for 

residentialdevelopm
ent (and therefore future habitable buildings)can achieve BAL-29 or below

based on the proposed concept plan, asshow
n in Figure 5.Sm

all portions of residential land are 
subject to BAL-40 and BAL-FZ, how

ever the higher ratings are
generally associated w

ith tem
porary 

hazards (refer to section 4.1) or areas of public open space w
hich is likely to include access trails (e.g. 

w
alking/bridle) and there is sufficient area to accom

m
odate habitable buildings w

ithin BAL-29 or 
below

 using in-lot setbacks and can be addressed as part of the future detailed planning process.  
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Table 4
provides a sum

m
ary of the setback distances necessary from

 classified vegetation to achieve 
the indicated BAL ratings, w

ith the BAL contour plan (Figure 5) being a visual representation of these 
distances.

The setback distances are based on the post-developm
ent classified vegetation and 

effective slope (described in Table 3
and show

n in
Figure 4),and are taken from

 Table 2.5 of AS 3959.

Table 4: Setback distances based on vegetation classification and effective slope
and Table 2.5

of AS 3959, as 
determ

ined by the m
ethod 1 BAL assessm

ent

Plot 
num

ber
Vegetation classification
(see

Figure 4)
Effective slope
(see

Figure 4)
Distance to vegetation

(from
 

Table 2.5
of AS

3959)
BAL rating

(see
Figure 5)

Plot 1
Forest (Class A)

Flat/upslope (0°)
< 16

m
BAL-FZ

16
-< 21

m
BAL-40

21
-< 31

m
BAL-29

31
-< 42

m
BAL-19

42
-< 100 m

BAL-12.5

> 100 m
BAL-LO

W

Plot4a
W

oodland (Class B)
Flat/upslope (0°)

< 10 m
BAL-FZ

10 -< 14 m
BAL-40

14 -< 20 m
BAL-29

20 -< 29 m
BAL-19

29 -< 100 m
BAL-12.5

> 100 m
BAL-LO

W

Plot4b, 5, 
6

and 11
Scrub (Class D)

Flat/upslope (0°)
< 10

m
BAL-FZ

10
-< 13

m
BAL-40

13
-< 19

m
BAL-29

19
-< 27

m
BAL-19

27
-< 100 m

BAL-12.5

> 100 m
BAL-LO

W

Plot 8
and 

1 2
Grassland (Class G)

Flat/upslope (0°)
< 6 m

BAL-FZ

6 -< 8 m
BAL-40

8 -< 12 m
BAL-29

12 -< 17 m
BAL-19

17 -< 50 m
BAL-12.5

> 50 m
BAL-LO

W
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4
Identification of Bushfire Hazard Issues

From
 a bushfire hazard m

anagem
ent perspective, the key issues that are likely to require

m
anagem

ent and/or consideration as part of future developm
ent w

ithin the site include:

Provision of appropriate separation distances from
 perm

anent bushfire hazards to ensure a BAL 
rating of BAL-29 or less can be achieved forfuture habitable buildings. This includes allow

ances 
for areas of existing rem

nant vegetation associated w
ith the Class A forest to the north of the 

site, Class D scrub vegetation to the east and south-w
est and Class G grassland

to the south and 
south-east of the site. 
Provision of appropriate vehicular access to ensure that w

hen developm
ent w

ithin the site is 
fully constructed, egress to at least tw

o different destinations w
ill be available to future 

residents and em
ergency personnel. This m

ay include the use of tem
porary

no through roads
and/or em

ergency access w
ays(EAW

s)as part of internal staging of the subdivision,until the full 
road netw

ork associated w
ith the developm

entis constructed.
Provision of appropriate

w
ater supply

dedicated to firefighting purposes(i.e. reticulated w
ater

supply and associated
hydrantnetw

ork).

These issues are considered further in Section 5.

4.1
Tem

porary hazards

Grassland vegetation to the south-east of the site is considered a tem
porary hazard, associated w

ith 
existing rural lots likely to be subject to future residential developm

ent.  This vegetation has been 
identified as a bushfire hazard for the purposes of this assessm

ent given tim
ing for developm

ent is 
unknow

n.

As part of staged developm
ent w

ithin the site, tem
porary Class G grassland hazards m

ay be present, 
how

ever if a m
inim

um
 50 m

-w
ide area around each stage (w

here w
ithin the proponent’s 

landholding) is m
anaged, resulting BAL ratings can be m

itigated.  Vegetation w
ill need to be m

anaged 
by the proponent until the long-term

 residential developm
ent progresses. 

4.2
Perm

anent hazards

W
ithin the site, the proposed PO

S areas have been assum
ed to be a bushfire hazard, w

ith vegetation 
classifications of scrub (Class D) and grassland (Class G) assum

ed depending upon the pre-
developm

ent and likely use
(including screening function to Bussell Highw

ay proposed w
here existing 

vegetation is present).  The m
ajority of the PO

S areas are assum
ed to achieve a ‘scrub’ classification, 

w
hich is considered a conservative assessm

ent of bushfire risk given these areas w
ill contain a m

ix of 
turf, m

ulched garden beds, footpaths, hardscape areas and play areas. The floodw
ay area is assum

ed 
to be grassland, to reflect likely grass/sedge planting to accom

m
odate recreation and drainage 

(sim
ilar for the pocket parksin the east).
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O
utside the site, the surrounding 150 m

 com
prises areas of classified vegetation, w

ith large
areas of

low
 threat vegetation and

non-vegetated land. Classified vegetation surrounding the site includes:

Class A –
Forest vegetation situated im

m
ediately north of the site, adjacent to Caves Road.

Class B –
W

oodland vegetation w
ithin a sm

all area of vegetation in the Skiff W
ay/Bussel Highw

ay 
road reserve.
Class D –

Scrub vegetation to the east and south-w
est, associated

w
ith

vegetation in Bussel 
Highw

ay that is subject to som
e m

anagem
ent and

unm
anaged vegetation w

ithin the RAC 
Busselton Holiday Park.
Class G –

Unm
anaged grassland vegetation to the south of the site, associated w

ith a long-term
 

cleared area identified as the Broadw
ater Nature Reserve Sw

am
p and subject to heavy ongoing 

grazing and regular inundation.
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5
Assessm

ent Against the Bushfire Protection Criteria

This BM
P provides an outline of the m

itigation strategies that w
ill ensure that as developm

ent 
progresses w

ithin the site, an acceptable solution can be adopted for each of the bushfire protection 
criteria detailed w

ithin Appendix Four of the Guidelines. The bushfire protection criteria identified in 
the Guidelines and applicable/addressed as part of this BM

P are:

Elem
ent 1: Location of the developm

ent
Elem

ent 2: Siting and design of the developm
ent

Elem
ent 3: Vehicular access

Elem
ent 4: W

ater supply.

As part of future developm
ent, it is likely that an ‘acceptable solution’ w

ill be able to address the 
intent of all four bushfire protection criteria. A sum

m
ary of how

 this can be achieved and an 
associated com

pliance statem
ent for each has been provided in Table 5.

Table 5: Assessm
ent against the bushfire protection criteria from

 the Guidelines

Bushfire protection criteria
Proposed bushfire m

anagem
ent strategies

Elem
ent 1: Location

A1.1 Developm
ent location

Elem
ent 1 (through Position Statem

ent: Planning in bushfire prone areas –
Dem

onstrating Elem
ent 1: Location and Elem

ent 2: Siting and design
(DPLH 2019b)) is an 

applicable consideration for intensification of land use as part of strategic planning, to 
determ

ine the appropriate allocation of land for various land uses. In this instance, the 
rezoning of the site from

 ‘rural’, ‘conservation’ and ‘tourism
’ under the City of Busselton 

Local Planning Schem
e No. 21 (LPS No.21) is intended to provide opportunities for 

future residential developm
ent of the site. This is in accordance w

ith the Leeuw
in-

Naturaliste Subregional Strategy (DPLH 2019a)w
hich identifies the site for tourism

, 
aged care, m

ixed use and/or m
edium

 density residentialdevelopm
ent.

The m
ajority of the site is identified as a m

oderate hazard,associated w
ith the existing 

cleared paddocks identified as grassland vegetation. The site addresses Clause 6.2 (b) of 
SPP 3.7, w

hich requires developm
ent to have a m

oderate hazard level rating
or be able 

to achieve BAL -29 or less, either before or as part of im
plem

enting the proposed 
developm

ent. The future residential developm
ent cells w

ill be in areas of low
 hazard 

once developm
ent is progressed and w

ill be able to achieve BAL-29 or less. Sm
all 

portions of som
e of the developm

ent cell m
ay be

subject to BAL-40 and BAL-FZ as a 
result of identified

scrub and
grassland bushfire hazards, either tem

porary hazards 
identified w

ithin adjacent rural lots, or assum
ed bushfire risk from

 vegetation w
ithin the 

PO
S areas (either associated w

ith the floodw
ay, or areasw

hich w
ill likely have som

e 
m

anagem
entand part of the setbacks w

ill be accom
m

odated outside the lots), how
ever 

the developm
ent cell contains sufficient area to accom

m
odate habitable buildings 

w
ithin BAL-29 or below

 using in-lot setbacks.  This can be addressed as part of the future 
planning process. Consideration of achieving BAL -29 or less for developm

ent is 
addressed under Elem

ent 2 further below
.

Therefore, the proposal com
plies w

ith A1.1.
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Table 5: Assessm
ent against the bushfire protection criteria from

 the Guidelines
(continued)

Bushfire protection criteria
Proposed bushfire m

anagem
ent strategies

Elem
ent 2: Siting and design

A2.1 Asset Protection Zone
All proposed developm

ent areasthat are intended to support habitable buildings are 
able to achieve an asset protection zone (APZ) w

ith sufficient separation from
 classified 

vegetation to achieve BAL -29 or below
. Separation from

 perm
anent bushfire hazards is 

provided
w

ithin the structure plan through the m
anagem

ent of future lots, and the 
strategic placem

ent of public roads. O
verall, the developm

ent cells w
ithin the site are

suitably sized to accom
m

odate the m
inim

um
 separation distances (outlined in Table 4

and show
n in Figure 5) required to achieve BAL-29 or less at future habitable 

buildings/developable land
2. W

here w
ithin lots, this w

ould be a m
axim

um
 of 13 m

-w
ide. 

As part of future detailed planning, consideration w
ill need to

be given to any identified 
bushfire hazards, and the spatial provisions to enable appropriate setbacks (w

hich form
 

the basis for the APZ) to be accom
m

odated, including the provision of public roads and 
in -lot setbacks (asrequired).

Therefore, the proposal com
plies w

ith A2.1.

Elem
ent 3:  Vehicular access

A3.1 Public roads
Surrounding public roads (i.e. Caves Road, Bussell Highw

ay) and all new
 internal public 

roads can and w
ill be able to com

ply w
ith the m

inim
um

 standards outlined in Appendix 
Four of the Guidelines(DPLH &

 W
APC 2021). The concept plan indicates road reserves 

w
ill likely vary betw

een 16 m
 and 20 m

 w
ide, m

eeting neighbourhood connectors and 
access street requirem

ents, as per the IPW
EA guidelines (refer to Plate 4

further below
).

Therefore, the proposal com
plies w

ith A3.1.

A3.2a M
ultiple access routes

The site has direct frontage to Caves Road to the north and Bussell Highw
ay to the east, 

providing opportunities to accom
m

odate egress to different destinations as show
n in

the structure plan and proposed concept plan provided in
Appendix A. The site w

ill 
connect to Caves Road via tw

o access points, and to Bussell Highw
ay via one

access 
points, w

ith connections generally show
n in Figure 6. Caves Road and Bussell Highw

ay 
are m

ajor regional connectors, providing egress to the south, east and w
est(Vasse, 

Dunsborough and Busselton tow
nsitesrespectively). Existing areas of residential

developm
ent are located to the north and east.Follow

ing developm
ent of the site, the 

site w
ill be part of a residential built out area. The proposed developm

ent com
plies 

w
ith A3.2a.

As part of future planning, future residential developm
ent should provide for an 

interconnected road netw
ork w

hich can connect w
ith the existing public road netw

ork, 
ensuring tw

o access routes to at least tw
o different destinations is available to future 

o ccupants at all tim
es, and m

ay include the use of tem
porary em

ergency access w
ays 

(EAW
s) as part of staged developm

ent.The specific layout for future internal roads and 
connections to the existing surrounding public roads w

ill be determ
ined as part of future 

subdivision
stages and landow

ners that m
ay progress subdivision at different tim

es (and 
therefore subject to som

e variability in the specifics for im
plem

entation) how
ever given 

the existing public road netw
ork surrounding the site, future developm

ent can com
ply 

w
ith the requirem

ents of the Guidelines.

2Position Statem
ent: Planning in bushfire prone areas -Dem

onstrating Elem
ents 1: Location and Elem

ent 2: 
Siting and design

Departm
ent of Planning, Lands and Heritage (DPLH) 2019b, Position Statem

ent: Planning in 
bushfire prone areas -Dem

onstrating Elem
ent 1: Location and Elem

ent 2: Siting and design, W
estern Australian 

Planning Com
m

ission.has outlined that ‘developable land’ is “land that can accom
m

odate a habitable dw
elling 

and w
ould not generally include areas of BAL-40 and/or BAL-FZ, areas w

ithin the local governm
ent setback and 

areas subject to environm
ental constraints”.
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Table 5: Assessm
ent against the bushfire protection criteria from

 the Guidelines
(continued)

Bushfire protection criteria
Proposed bushfire m

anagem
ent strategies

Elem
ent 3: Vehicular access (continued)

A3.2b Em
ergency access w

ay
Given the developm

ent w
ill be able to provide egress to at least tw

o different 
destinations (in line w

ith Acceptable Solution A3. 2a), it is unlikely an em
ergency access 

w
ay (EAW

s) w
ill be required. 

It is possible that the w
estern -m

ost developm
ent cell m

ay have a single internal access 
road to/from

 the cell.  This m
ay be required to enable retention of existing vegetation 

and m
anage the drainage and floodw

ay w
ithin the PO

S netw
ork.  The provision of 

a ccess to m
ultiple destinations can be addressed through provision of a public road 

connection or em
ergency access w

ay w
ithin the southern central portion of the site, as 

show
n in Figure 6

and
Appendix A. The use of an EAW

, based on site constraints, w
ould 

satisfy the requirem
ents of the Guidelines. 

If any EAW
s (including tem

porary EAW
s as part of staged developm

ent) are proposed 
they w

ill need to com
ply w

ith the m
inim

um
 technical requirem

ents outlined in 
Appendix Four of the Guidelines, or as agreed w

ith the City of Busselton, including 
trafficability, w

idth and length of the road.It is acknow
ledged that tem

porary EAW
s m

ay 
need to be longer than 500 m

 in som
e instances (due to land ow

nership considerations 
and staging of developm

ent) how
ever w

ould not pose a significant variance to the 
Guidelines.

The proposed developm
entcan

com
ply

w
ith A3.2b.

A3.3 Through-roads
O

ne
perm

anent no-through roads isproposed in the site, as part of m
anaging access to 

Bussel Highw
ay as per the requirem

ents of M
ain Roads W

A.  The
proposed perm

anent 
no-through road

isless than 200 m
 in length and can m

eet the acceptable solution (see 
Appendix A

and Figure 6).  O
ne

tem
porary no-through roads w

ill be present as a result 
of undeveloped land to the south

(see Appendix A
and Figure 6), w

hich has no 
determ

ined tim
efram

es for developm
ent at this stage.  Thisno through road

w
ill not 

service any lots in the site (all w
ill be serviced by the loop road) and is proposed to 

accom
m

odate a road connection as requested by the W
estern Australian Planning 

Com
m

ission/City of Busselton.  It isless than 200 m
 in length and can m

eet the 
acceptable solution.

W
here no through-roads are proposed, these w

ill need to com
ply w

ith the m
inim

um
 

requirem
ents outlined in Appendix Four of the Guidelines, including provision of an 

appropriate turn-around area.  W
here tem

porary no through-roads are required as part 
of staged developm

ent, these should also com
ply w

ith Appendix Four of the Guidelines 
or as agreed w

ith the City of Busselton. The proposal isable to com
ply

w
ith A3.3. 

A3.4a Perim
eter roads

The structure plan and concept plan (see Appendix A) indicates internal perim
eter roads 

w
ill be provided around all areas identified as a possible bushfire hazard to future 

residential developm
ent cells, w

ith the exception of residential cells adjoining areas of 
scrub and grassland vegetation to the south

and south-east,associated w
ith a future 

PO
S area or tem

porary hazards to the south-east. The required
setbacks to these 

hazards can be accom
m

odated w
ithin the developm

ent cell and as part of future lot 
design.  In accordance w

ith the Guidelines, a perim
eter road is not required for 

grassland vegetation.

The future developm
ent of the cell adjoining the scrub vegetation (in the PO

S) is 
anticipated to be deeperlots. There is sufficient area to provide suitable separation 
from

 classified vegetation
in the lots. The setback is also likely to be partially 

accom
m

odated in the PO
S area as part of a likely w

alking/bridle trail for the broader 
area (w

hich can also provide access for fire-fighting if required).The design and 
m

anagem
ent w

ill be confirm
ed during detailed design. The proposed developm

ent 
com

plies w
ith A3.4a.
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Table 5: Assessm
ent against the bushfire protection criteria from

 the Guidelines
(continued)

Bushfire protection criteria
Proposed bushfire m

anagem
ent strategies

Elem
ent 3: Vehicular access (continued)

A3.4b Fire service access 
route

None proposed as this stage. As outlined above, the future road layout w
ithin the site 

w
ill be designed as part of future planning stages. How

ever, given the developm
ent w

ill 
be able to provide egress to tw

o different destinations (in line w
ith Acceptable Solution 

A3.1), and the site is bounded by existing public roads that w
ill provide firefighter access 

around the perim
eter of the site (see Figure 6),as w

ell as internal perim
eter roads for 

the m
ajority of the cells,it is unlikely that any fire service access routes (FSARs) w

ill be 
required. If any FSARs are proposed in the future, they w

ill need to com
ply w

ith the 
requirem

ents of the Guidelines (or as agreed w
ith the City of Busselton).

A3.5 Battle-axe access legs
The existing residence that is accom

m
odated by the structure plan w

ithin
a single lot 

has a battle -axe leg type access arrangem
ent proposed. This is required to 

accom
m

odate the existing residence and balance the changes to the developm
ent 

layout requested by the W
estern Australian Planning Com

m
ission. This can satisfy the 

rele vant requirem
ents of the Guidelines.

Elsew
here, none

are proposed at this stage. As part of the future developm
ent of the 

site, w
hile battle-axe access legs should be avoided w

here possible w
ithin designated 

bushfire prone areas, if proposed as part of future developm
ent, their inclusion w

ill 
need to be justified and w

ill need to address the m
inim

um
 standards outlined in 

Appendix Four of the Guidelines w
hich includes technical requirem

ents in Table 6 
(reproduced in Plate 4).

A3.6 Private drivew
ays

None proposed at this stage based on the density of residential developm
ent. If private 

drivew
ays longer than 70 m

 are proposed they w
ill need to com

ply w
ith the 

requirem
ents of the Guidelines, including Table 6 of the Guidelines.This w

ill likely 
m

ainly apply to the existing residence in the south. 

Elem
ent 4: W

ater

A4.1 Identification of future 
w

ater supply
The proposed developm

ent is located in an area that is serviced by reticulated w
ater 

supply, w
hich w

ill be expanded to include the site , as confirm
ed by Busselton W

ater 
(Stantec 2021).

A4.2 Provision of w
ater for 

fire fighting purposes

Not applicable at this stage in the process. The site w
ill be serviced by a netw

ork of 
reticulated w

ater hydrants as per the relevant w
ater supply authority requirem

ents 
(Busselton W

ater) (or as otherw
ise determ

ined by a
relevant approval authority).
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Plate 4: Excerpt of Table 6 from
 The Guidelines (DPLH &

 W
APC 2021)

5.1
Additional m

anagem
ent strategies

5.1.1
Futuree approvall considerationss 

A BAL assessm
ent has been prepared for the site to dem

onstrate that best practice m
anagem

ent 
strategies can be adopted through future planning and im

plem
entation stages to am

eliorate the 
bushfire hazards (i.e. habitable buildings can be located in areas of BAL-29 or less) that w

ould 
otherw

ise im
pact upon its future developm

ent. 

A
BM

P, bushfire statem
entand/or updated BAL contour plan,m

ay
be required to support future 

subdivision for the site, to detail how
 the proposed developm

ent layout has or w
ill address the 

bushfire protection criteria based on the recom
m

endations outlined w
ithin this BM

P, as w
ell as to 

determ
ine the likely BAL ratings applicable to the future habitable buildingsbased on hazards 

applicable to that stage of developm
ent.

W
here proposed to be constructed and w

ithin a designated bushfire prone area, future Class 1, 2, 3 
and 10a buildings in an area subject to a BAL rating of BAL-12.5 or higher w

ill need to satisfy higher 
construction standards in accordance w

ith the NationalConstruction Code (NCC) (i.e. AS 3959 or the 
National Association for Steel-fram

ed Housing (NASH) Standard).
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5.1.2
Landscapee m

anagem
entt 

5.1.3
W

ithi nn thee sitee 

Public open space (POS) areas

In accordance w
ith the requirem

ents of the City of Busselton, all PO
S areas proposed as part of 

developm
ent w

ithin the site have been identified as classified vegetation and a bushfire hazard 
(scrub or grassland depending upon the pre-developm

ent scenario and expected use/purpose).  No 
ongoing m

anagem
ent has been assum

ed in these PO
S areas for bushfire purposesand the planting 

approach w
ill ensure the predicted classification is achieved w

ithout further intervention by the City 
of Busselton. It is noted from

 an am
enity, public use

and com
m

unity expectation perspective 
m

anagem
ent is likely to occurbut is not included in the assum

ptions for this BM
P.  

The design and construction of PO
S

areas is generally a condition of subdivision approval, and the 
detailed design w

ill be determ
ined in collaboration w

ith the City of Busselton
as part of the standard 

developm
ent process(and based on typical m

aintenance requirem
ents for urban/residential areas).

M
anaged areas

It is recom
m

ended that as part of the staged developm
ent w

ithin the site and to m
inim

ise the 
im

pacts of tem
porary (grassland) hazards on proposed lots, the proponent should m

anage a 
m

inim
um

 50 m
-w

ide area im
m

ediately surrounding each subdivision stage (w
here w

ithin their 
broader landholding) to a low

 threat standard. This w
ould include perm

anently rem
oving the grass 

vegetation (the vegetation classification applicable to the site in its current condition) and/or 
regularly throughout any year m

ow
ing/slashing

the grass to 100 m
m

 in height or less. This w
ould be 

m
aintained by the proponent until residential developm

ent progresses.

W
ithin public road reserves

The proposed road reserves w
ill be designed and m

aintained to achieve a low
 threat in accordance 

w
ith Section

2.2.3.2 (e) and (f) of AS 3959, as show
n in

Figure 4
and w

ill be the responsibility of the 
proponent initially until handover to the

City of Busselton.Road reserves w
ill be m

anaged as per 
current typical arrangem

ents and do not require extra attention com
pared to existing residential 

areas and standards.

5.1.3.1
Surroundingg thee sitee 

Public open space and
road reserves

Areas of existing
public open space w

ill continue to be m
aintained

by the City of Busselton and or 
M

ain Road W
estern Australia in accordance w

ith the existing m
aintenance regim

es.

W
ithin private landholdings

The private landholdings surrounding the site are assum
ed to be m

anaged by the applicable 
landow

ners in accordance w
ith the City of Busselton

firebreak notice in perpetuity. 
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5.1.4
Cityy off Busselton annuall firebreakk noticee 

The City of Busselton
releases a firebreak notice annually (or as required) to provide a fram

ew
ork for 

bushfire m
anagem

ent w
ithin the City. The City of Busselton

is able to enforce this order in 
accordance w

ith Section 33(1) of the Bush Fires Act 1954
and landow

ners w
ill need to ensure 

com
pliance w

ith the fire break notice, as published, or any directions provided by the City of 
Busselton.

Follow
ing developm

ent for residential purposes, all lots w
ill be required under the firebreak notice 

to:

Rem
ove

all hazardous m
aterialfrom

 the w
hole of the land except living trees. In the area

rem
aining, vegetation is to be m

aintained to a height no greater than 10 centim
etres; this 

includes piles of tim
ber, branches and othervegetation. 

Tree branches shall be rem
oved or pruned to ensure a clear separation of at least 3 m

etres 
from

 the eaves of all buildings and 5 m
etres above the top of the roof. Branches that m

ay fall 
on the house m

ust also be rem
oved.

In addition, all lots subject to an approved bushfire
m

anagem
ent plan through subdivision w

ill be 
required to com

ply w
ith that plan. Based on this BM

P, and sim
ilar provisions applying,all areas

w
ithin the site

w
ill need to be m

anaged to achieve low
 threat in accordance w

ith Section
2.2.3.2 of 

AS 3959. 

5.1.5
Vulnerablee orr high-riskk landd usess 

Currently, no high-risk land uses, as defined under SPP 3.7, are proposed w
ithin the site as part of the 

schem
e am

endm
ent or structure plan. 

W
here high-risk or vulnerable land uses are proposed in the future, these w

ill need to address the 
requirem

ents of policy m
easure 6.6 of SPP 3.7, including the assessm

ent of bushfire risk and/or the 
preparation of an em

ergency evacuation plan (for vulnerable land uses) or risk m
anagem

ent plan (for 
high-risk land uses) w

here subject to a BAL rating greater than BAL-LO
W

. This w
ill be dealt w

ith as 
part of future detailed planning stages. The location of the site in an area of largely m

oderate 
bushfire hazard (w

hich w
ill transition to low

 w
ith residential developm

ent) and connection to the 
public road netw

ork, including Caves Road and Bussell Highw
ay, m

eans key considerations such as 
separation from

 bushfire hazards and em
ergency access w

ill be able to be addressed.
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5.1.6
Publicc educationn andd preparedness 

Com
m

unity bushfire safety is a shared responsibility betw
een individuals, the com

m
unity, 

governm
ent and fire agencies. DFES has an extensive Com

m
unity Bushfire Education Program

 
including a range of publications, a w

ebsite and Bushfire Ready Groups.The DFES w
ebsite 

(https://w
w

w
.dfes.w

a.gov.au/bushfire/prepare/) provides a range of m
aterials to help the 

com
m

unity prepare for and survive the bushfire season. 

The City of Busselton
provides bushfire safety advice to residents available from

 their w
ebsite. 

Professional, qualified consultants also offer bushfire safety advice and relevant services to residents 
and businesses in high-risk areas in addition that that provided in this BM

P.

In the case of a bushfire in the area, advice w
ould be provided to residents and businesses by DFES, 

the DBCA and/or the City of Busselton
on any specific recom

m
endations w

ith regard to responding 
to the bushfire, including evacuation if required.It isrecom

m
ended that future residents m

ake 
them

selves aw
are of their responsibilities w

ith regard to preparing for and responding to a potential 
bushfire that m

ay im
pact them

, their fam
ily and property, regardless of the BAL rating their 

properties are subject to.
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6
Responsibilities for Im

plem
entation and M

anagem
ent of 

Bushfire M
easures

Subject to the approval of the proposed schem
e am

endm
ent and structure plan, developm

ent w
ithin 

the site for residential purposes w
ill be im

plem
ented through the preparation of future subdivision 

application(s).

Table 6
outlines the future responsibilities of the proponent (developer)and the City of Busselton

associated w
ith im

plem
enting the proposed schem

e am
endm

ent and structure plan, w
ith reference 

to future m
itigation m

easures to be accom
m

odated as part of subdivision (in particular, 
consideration of spatial layout requirem

ents). These responsibilities w
ill need to be considered as 

part of the subsequent planning process.

Additional bushfire m
itigation responsibilities w

ill be required at subdivision for the residential 
developm

ent of the site, including responsibilities for future lot ow
ners.

Table 6: Responsibilities for the im
plem

entation of this BM
P

Proponent –
to support the schem

e am
endm

ent, structure plan and future subdivision

No.
Im

plem
entation and m

anagem
ent actions

Tim
ing

1
Provide a copy of this BM

P to the relevant decision m
akers to support the approval of the 

proposed schem
e am

endm
ent and structure plan.

To support the 
schem

e am
endm

ent 
and structure plan 
approval process.

2
Follow

ing approval of the schem
e am

endm
ent, prepare a BM

P
or bushfire statem

ent(as 
required) in accordance w

ith SPP 3.7, the Guidelines (as updated) and AS 3959 to support 
future subdivision w

ithin portions of the site that are designated as bushfire prone areas 
under the M

ap of Bush Fire Prone Areas. This should be based on the proposed spatial 
layout of the developm

ent. W
here the assum

ptions and outcom
es of this BM

P are m
et 

through subdivision design, the decision -m
aker m

ay rely on this BM
P for subdivision 

approval at their discretion.

To support future 
subdivision.

3
W

here applicable, as part of the subdivision process, m
ake spatial provisions for:

A suitable public road netw
ork that provides egress to at least tw

o different 
destinations and m

eets the technical requirem
ents of Table 6 w

ithin Appendix Four of 
the Guidelines (or as updated), or as otherw

ise determ
ined by a bushfire consultant 

and relevant approval authority. W
here required, this can include the use of em

ergency 
access w

ays (perm
anent or tem

porary) to address staged developm
ent considerations.

W
here possible, avoid no through roads and battle-axe access legs as part of the spatial 

layout. If these are proposed as part of future developm
ent, they w

ill need to be 
justified from

 a planning/developm
ent perspective and consistent w

ith the m
inim

um
 

requirem
ents outlined in Appendix Four of the Guidelines (or as updated), or as 

otherw
ise determ

ined by a bushfire consultant and relevant approval authority.
Ensure future habitable buildings are able to be located in an area subject to BAL-29 or 
less. The m

inim
um

 separation distances betw
een habitable buildings and classified 

vegetation to achieve BAL-29 should be in accordance w
ith Table 4

in this BM
P or as 

specified in subsequent BAL assessm
ents.  These separation distances can be 

accom
m

odated through locating public roads betw
een the habitable building and 

classified vegetation and/or ensuring proposed residential lots are adequately size d to 
ensure BAL-29 is not exceeded at the future dw

elling (and use of in-lot setbacks).
A w

ater supply dedicated to firefighting purposes in the form
 of a reticulated netw

ork 
of w

ater hydrants

To support future 
structure planning 
and/or subdivision.



Project num
ber: EP20-141(05)|June 2024

Page 35

BBushfiree M
anagem

entt Plann 
Abbey South Structure Plan Area

Prepared for Various Landow
ners

Doc No.: EP20-141(05)—
011c SJB| Version: C

Table 6: Responsibilities for the im
plem

entation of this BM
P

(continued)

City of Busselton -ongoing

No.
Im

plem
entation and m

anagem
ent actions

Tim
ing

1
M

onitoring vegetation fuel loads in public reserves and liaising w
ith relevant 

stakeholders to m
aintain fuel loads at m

inim
al fuel levels, w

here required/applicable.
O

ngoing, as required

2
M

aintaining public road reserves under their m
anagem

ent to appropriate standards, 
w

here required/applicable.
O

ngoing, as required

3
M

onitoring com
pliance w

ith the City of Busselton annual firebreak
notice and enforcing 

requirem
ents as required.

O
ngoing, as required
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7
Applicant Declaration

7.1
Accreditation

This BM
P has been prepared by Em

erge Associates w
ho have a num

ber of team
 m

em
bers w

ho have 
undertaken Bushfire Planning and Design (BPAD) Level 1 and Level 2 training and are Fire Protection 
Association of Australia (FPAA) accredited practitionersand/or in the process of obtaining 
accreditation. Em

erge Associates have been providing bushfire risk m
anagem

ent advice for m
ore 

than 10 years, undertaking detailed bushfire assessm
ents (and associated approvals) to support the 

land use developm
ent industry.

Anthony Row
e is a FPAA Level 3 BPAD accredited practitioner (BPAD No. 36690) in accordance w

ith 
clause

6.12 of the Guidelines.

7.2
Declaration

I declare that the inform
ation provided is true and correct to the best of m

y know
ledge.

Signature: 

Nam
e: Anthony Row

e

Com
pany: Em

erge Associates/Envision Bushfire Protection 

Date: 12 June 2024

BPAD Accreditation:Level 3 BPAD no. 36690



Project num
ber: EP20-141(05)|June 2024

Page 37

BBushfiree M
anagem

entt Plann 
Abbey South Structure Plan Area

Prepared for Various Landow
ners

Doc No.: EP20-141(05)—
011c SJB| Version: C

8
References

8.1
General references

Departm
ent of Biodiversity, Conservation and Attractions (DBCA) 2020, Geom

orphic W
etlands, Sw

an 
Coastal Plain (DBCA-019).

L. a. H. Departm
ent of Planning (DPLH) 2019a, Leeuw

in-Naturaliste Sub-regional Strategy W
estern 

Australian Planning Com
m

ission, Perth.

Departm
ent of Planning, Lands and Heritage (DPLH) 2019b, Position Statem

ent: Planning in bushfire 
prone areas -Dem

onstrating Elem
ent 1: Location and Elem

ent 2: Siting and design, W
estern 

Australian Planning Com
m

ission.

Departm
ent of Planning, Lands and Heritage, and W

estern Australian Planning Com
m

ission, (DPLH &
 

W
APC) 2021, Guidelines for Planning in Bushfire Prone Areas Version 1.4, Perth, W

estern Australia.

O
ffice of Bushfire Risk M

anagem
ent (OBRM

) 2021, M
ap of Bush Fire Prone Areas, Landgate, 

https://m
aps.slip.w

a.gov.au/landgate/bushfireprone/.

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

Stantec 2021, Engineering Servicing Report, 36075, 2. 

W
estern Australian Planning Com

m
ission (W

APC) 2015, State Planning Policy 3.7 Planning in Bushfire 
Prone Areas, Perth.

8.2
O

nline references

The online resources that have been utilised in the preparation of this report are referenced in
Section

8.1, w
ith access date inform

ation provided in Table R-1.

Table R 1
Access dates for online references

Reference
Date accessed

W
ebsite or dataset nam

e

(O
BRM

 2021)
18 July 2022

M
ap of Bushfire Prone Areas



Figure 1: Site
Location and Topographic Contours

Figure 2: Pre-developm
ent AS 3959 Vegetation Classifications 

Figure 3: Pre-Developm
ent Bushfire Hazard Level

Figure 4: Post-developm
ent As 3959 Vegetation Classifications and Effective Slope

Figure 5: Bushfire Attack Level ContourPlan

Figure 6: Spatial Representation
of Bushfire M

anagem
ent Strategies

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: 1:7,000@A4

0 100 200 300

Metres

Various Landowners

Bushfire Management Plan
Abbey South Structure Plan Area

Site Location and Topographic ContoursFigure 1:

Project:

Client:

Plan Number:
EP20-141(05)--F31
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
18/07/2022
SJB
KK
28/07/2022

©Landgate (2021). Nearmap Imagery date: 06/04/2022

4

14

12

15

402

2

1
0

3

4

3

2

3

3

3

1

3

3

3

3

4

2

1

1

3

3

3

4

3

3

1

3

3

1

3

3

3

2

1

3

1

3

3

2

4

2

1

4

2

3

2

2

3

3

2

2

3

2

3 2

3

3

3

1

2

3

2

1

3

3

3

2 2

3

3

3
3

3

1

1

2 32

3 4

3

3

2

3

1

1

1

3

3

1

3

2

3

3

3

3

1

2

3

4

3

3

4

3

2

3

1

3

3

2

1

2

3

2

3

1

1

3

2

0

3

3

1

3
3

2

2

2

1

3

3

3

1

3

1

3

3

2

3

Geographe Banany Road

Averil Street

Cookworthy Road

Jones Way

Monash Way

John Street

Dawson Avenue

Ro
be

rt
s R

oa
d

Lo
ck

e 
St

re
et

Fo
rt

h 
St

re
et

Cu
th

be
rt

 S
tr

ee
t

M
ac

In
ty

re
 S

tr
ee

t

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Lincoln Street

Yale Close

Karinga Road

Cabarita Road

M
urd

och Way

Fli
nders

Crescent

Pe
ar

ce
 R

oa
d

Latrobe Place

S kiff W
a y Callit risCr esce nt

Diedre Street

Quoll Way

Monaghans Way

Julianne Street
Edith Cow

an Court

Oxford Close

Forbes Way

M
cCann

Close

Bu
s s

el
l H

i g
hw

ay

Caves Road

Beachfields Drive

Stanford Drive

Ca
m

br
id

ge
 B

ou
le

va
rd

337500

337500

338000

338000

338500

338500

339000

339000

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary

100 m assessment boundary

150 m assessment boundary

Cadastral boundary

Topographic contour (mAHD)

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: 1:5,000@A4

0 100 200

Metres

Various Landowners

Bushfire Management Plan
Abbey South Structure Plan Area

Pre-Development AS 3959 Vegetation ClassificationsFigure 2:

Project:

Client:

Plan Number:
EP20-141(05)--F32a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
11/06/2024
KK
KK
11/06/2024

©Landgate (2021). Nearmap Imagery date: 06/04/2022

­¬!.

­¬ !.

­¬!.

­¬!.
­¬!.

­¬ !.

­¬!.

­¬!.

­¬!.

­¬!.

­¬!.
­¬ !.

­¬ !.

­¬!. ­¬!.
­¬!.

­¬ !.

­¬!.
­¬!.

­¬!.

­¬ !.

­¬!.
­¬!.

­¬ !.­¬!.

­¬!.

­¬ !.
­¬ !.

­¬!.

­¬!.

­¬!.

Plot 4a
3130

29

Fo
rt

h
St

re
et

Swinburne

Pass

Lo
ck

e 
St

re
et

O
x for d

C lo se

M
ac

qu
ar

ie
 P

as
s

Cu
th

be
rt

 S
tr

ee
t

Ro
be

rt
s R

oa
d

M
ur do

c h Way

Monaghans Way

Cabarita Road

Latrobe Place

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Jones Way

Beachfields Drive

Monash Way

Dawson Avenue

Bu
s s

el
lH

i g
hw

ay

Flinders Crescent

Caves Road

Plot 2

Plot 1

Plot 1

Plot 4b

Plot 5

Plot 6

Plot 3

Plot 7

Plot 7

Plot 7

Plot 8

Plot 9

Plot 10

Plot 10

1

2

28

3

4

8

6

7

5

9

10

11

16
17 18

12

13

14
15

19

20

21

22

2324

25

26

27

337500

337500

338000

338000

338500

338500

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary

100 m assessment boundary

150 m assessment boundary

Cadastral boundary

­¬!. Photo location and direction

AS 3959 vegetation classification

(A) Forest

(B) Woodland

(D) Scrub

(G) Grassland

2.2.3.2 Exclusions

(e) Non vegetated area

(f) Low threat vegetation



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: 1:5,000@A4

0 100 200

Metres

Various Landowners

Bushfire Management Plan
Abbey South Structure Plan Area

Pre-Development Bushfire Hazard LevelFigure 3:

Project:

Client:

Plan Number:
EP20-141(05)--F33a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
11/06/2024
KK
KK
11/06/2024

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Plot 4b

Plot 4a

Fo
rt

h
St

re
et

Swinburne

Pass

Lo
ck

e 
St

re
et

O
x for d

C lo se

M
ac

qu
ar

ie
 P

as
s

S kiff W
a y

Cu
th

be
rt

 S
tr

ee
t

Ro
be

rt
s R

oa
d

M
ur do

c h Way

Monaghans Way

Cabarita Road

Latrobe Place

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Jones Way

Beachfields Drive

Monash Way

Dawson Avenue

Bu
s s

el
lH

i g
hw

ay

Flinders Crescent

Caves Road

Plot 2

Plot 1

Plot 1

Plot 5

Plot 6

Plot 3

Plot 7

Plot 7

Plot 7

Plot 8

Plot 9

Plot 10

Plot 10

337500

337500

338000

338000

338500

338500

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary

100 m assessment boundary

150 m assessment boundary

Cadastral boundary

Bushfire hazard rating

Extreme

Moderate

Low



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: 1:5,000@A4

0 100 200

Metres

Various Landowners

Bushfire Management Plan
Abbey South Structure Plan Area

Post-Development AS 3959 Vegetation Classification and Effective SlopeFigure 4:

Project:

Client:

Plan Number:
EP20-141(05)--F34c
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
11/06/2024
KK
KK
11/06/2024

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Plot 4a

Plot 5

Plot 9

Plot 11
Flat / upslope

Plot 11
Flat / upslope

Plot 12
Flat / upslope

Plot 11
Flat / upslope

Plot 11
Flat / upslope

Plot 4b

Fo
rt

h
St

re
et

Swinburne

Pass

Lo
ck

e 
St

re
et

O
x for d

C lo se

M
ac

qu
ar

ie
 P

as
s

S kiff W
a y

Cu
th

be
rt

 S
tr

ee
t

Ro
be

rt
s R

oa
d

M
ur do

c h Way

Monaghans Way

Cabarita Road

Latrobe Place

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Jones Way

Beachfields Drive

Monash Way

Dawson Avenue

Bu
s s

el
lH

i g
hw

ay

Flinders Crescent

Caves Road

Plot 1
Flat / upslope

Plot 1
Flat / upslope

Plot 6
Flat / upslope

Plot 8
Flat / upslope

Plot 9

Plot 12
Flat / upslope

Plot 10

Plot 10

337500

337500

338000

338000

338500

338500

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary
100 m assessment boundary
150 m assessment boundary
Cadastral boundary
Concept plan layout
Public open space area

AS 3959 vegetation classification
(A) Forest
(B) Woodland
(D) Scrub
(G) Grassland

2.2.3.2 Exclusions
(e) Non vegetated area
(f) Low threat vegetation



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: 1:5,000@A4

0 100 200

Metres

Various Landowners

Bushfire Management Plan
Abbey South Structure Plan Area

Bushfire Attack Level Contour PlanFigure 5:

Project:

Client:

Plan Number:
EP20-141(05)--F35c
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
11/06/2024
KK
KK
11/06/2024

©Landgate (2021). Nearmap Imagery date: 06/04/2022

Fo
rt

h
St

re
et

Swinburne

Pass

Lo
ck

e 
St

re
et

O
x for d

C lo se

M
ac

qu
ar

ie
 P

as
s

S kiff W
a y

Cu
th

be
rt

 S
tr

ee
t

Ro
be

rt
s R

oa
d

M
ur do

c h Way

Monaghans Way

Cabarita Road

Latrobe Place

Ne
w

to
w

n 
Be

ac
h 

Ro
ad

Jones Way

Beachfields Drive

Monash Way

Dawson Avenue

Bu
s s

el
lH

i g
hw

ay

Flinders Crescent

Caves Road

Plot
4a

Plot 5

Plot 6

Plot 8

Plot 1

Plot 1

Plot 1

Plot 12

Plot 12
Plot 12

Plot
11

Plot 11

Plot
11

Plot 11

Plot 11

Plot 11

Plot 11

Plot 4b

337500

337500

338000

338000

338500

338500

62
73

50
0

62
73

50
0

62
74

00
0

62
74

00
0

Site boundary

100 m assessment boundary

150 m assessment boundary

Cadastral boundary

Concept plan layout

Classified vegetation

Public open space area

Bushfire Attack Level

BAL - 12.5

BAL - 19

BAL - 29

BAL - 40

BAL - FZ

BAL - LOW

Please Note: This BAL contour plan has been
prepared to detail the bushfire risk posed by
vegetation within 150 m of the site only, in
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Asset protection zones (APZs)
All habitable buildings should achieve BAL-29 or less.
Asset protection zones will be required around future
habitable buildings to achieve BAL-29 or lower. These
will be installed within areas of managed public open
space/public road reserves or within lots (e.g. as
carparks, drive ways, manicured lawn/gardens etc).

Building construction requirements
Where designated bushfire prone, future Class 1, 2, 3
and associated 10a buildings will need to be
constructed in accordance with BAL ratings determined
in accordance with AS 3959.

Vehicle access
- All public roads are to be constructed in accordance
with the requirements of the Guidelines.
- All future development will be able to achieve two
access routes upon completion of development. For the
western residential cell, this can include use of an
emergency access way (EAW).  If required as part of
subdivision design, the EAW should meet the minimum
requirements of the Guidelines.
- As part of staged development, unless agreed
otherwise with the City of Busselton, temporary access
roads can be used, and can be longer than 500 m (in
recognition that different landowners may progress
development over different timeframes). This should be
in accordance with the Guidelines.
- No-through roads will likely be required as part
balancing constraints such as different land ownership,
retention of vegetation and management of the
floodway. Where required, these are to meet the
requirements of Appendix Four of the Guidelines,
including:
+Will be a maximum length of 200 m, unless agreed
otherwise with the City of Busselton or connected with
an EAW;
+Will achieve public road requirements as per A3.2 of
Appendix Four in the Guidelines, unless agreed
otherwise with the City of Busselton; and
+The turnaround area will achieve the dimensions
outlined in Figure 24 of Appendix Four of the Guidelines.

Water supply
The development will be serviced by a reticulated water
supply and a network of hydrants.
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 Executive Sum

m
ary 

A proposed joint ‘Schem
e Am

endm
ent’ and ‘Local Structure Plan’ on Lots 4 & 12 C

aves R
oad and 

Lots 14, 15 & 402 Bussell H
ighw

ay in Abbey (the ‘subject site’) has been prepared to guide the future 
subdivision and developm

ent of approxim
ately 30.5H

a of currently zoned rural land.  The subject site 
is bounded by C

aves R
oad to the north and a short section of Bussell H

ighw
ay to the east along w

ith 
other adjacent properties to the w

est and south. 

The proposed local structure plan includes an anticipated 350-400 residential dw
ellings and public 

open spaces. 

This Transport Im
pact Assessm

ent (TIA) report has been prepared by Stantec in support of the 
schem

e am
endm

ent and local structure plan for Lots 4 & 12 C
aves R

oad and Lots 14, 15 & 402 
Bussell H

ighw
ay. 

The TIA addresses the transport aspects of the proposed land use in line w
ith the follow

ing key 
objectives:  

To integrate w
ith the district context.  The subject site is directly adjacent to the m

ain 
arterials of C

aves R
oad and Bussell H

ighw
ay.  

 
To assess the level of transport integration betw

een the local structure plan area and the 
key adjoining transport netw

ork consisting of C
aves R

oad and Bussell H
ighw

ay. 

 
To determ

ine the high-level im
pacts of the traffic generation, active transport needs and 

public transport needs by the local structure plan on the surrounding land uses and 
transport netw

ork. 

 
To determ

ine the necessary road hierarchy and form
 to adhere to Liveable 

N
eighbourhoods 2009. 

Further to this executive sum
m

ary, the transport investigation outcom
es are provided in the 

C
onclusion. 
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 A

cronym
s / A

bbreviations 

ASP 
Approved Structure Plan 

D
oT 

D
epartm

ent of Transport 

D
SP 

D
istrict Structure Plan 

ITE 
Institute of Transport Engineers 

LTC
N

 
Long-Term

 C
ycle N

etw
ork 

M
R

W
A 

M
ain R

oads W
estern Australia 

PSP 
Principal Shared Path 

PTA 
Public Transport Authority 

SLK 
Straight Line Kilom

etre 

TIA 
Transport Im

pact Assessm
ent 

W
APC

 
W

estern Australia Planning C
om

m
ission 
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 1 

Introduction 

1.1 
Background & Proposal 

Stantec has been engaged by private landow
ner groups to assist w

ith the developm
ent of a local 

structure plan in conjunction w
ith the subm

ission of a schem
e am

endm
ent for Lots 4 & 12 C

aves 
R

oad and Lots 14, 15 and 402 Bussell H
ighw

ay in Abbey.  A Transport Im
pact Assessm

ent (TIA) is 
required for the local structure plan to predict and assess the traffic generated by the developm

ent 
and the resulting im

pact to local roads as w
ell as other transport related im

pacts.   

Prior to this TIA, Stantec undertook a high-level traffic assessm
ent of the im

pacts of the anticipated 
land use yields on the adjoining road netw

ork w
hich has also inform

ed this TIA. R
efer Appendix A. 

The developm
ent of the local structure plan for the subject site form

s part of the C
ity of B

usselton 
Local P

lanning S
trategy 2019 as show

n in Figure 1-1. The subject site is internally a greenfield site 
w

ith the external accesses servicing adjacent brow
nfield sites, located just to the south of Abbey 

Beach, approxim
ately 8.5km

 from
 the Busselton city centre and approxim

ately 15km
 from

 the 
D

unsborough tow
n centre. 

 
Source: C

ity of Busselton Local Planning Strategy 2019 

Figure 1-1: C
ity of B

usselton Local Planning Strategy 2019 

The C
ity of Busselton currently has several approved structure plans (ASP) w

ithin or near the w
ider 

Abbey area. This includes Vasse N
ew

tow
n ASP to the south near the intersection of Bussell H

ighw
ay 

and the Busselton Bypass.  To the south of the subject site is another Planning Investigation Area, 
this for Vasse N

orth. 

Future regional road planning in the vicinity involves the developm
ent of the V

asse-D
unsborough Link 

(VD
L), being an extension of the Busselton Bypass from

 w
est of Vasse N

ew
tow

n to D
unsborough.  

Access to the subject site is proposed to be direct from
 C

aves R
oad, w

here traffic flow
s are expected 

Approxim
ate 

Subject Site 
Location 



Transport Im
pact A

ssessm
ent 

1 Introduction 

 
Project N

um
ber: 300303385 

2
 to decrease significantly w

ith the introduction of the VD
L providing the m

ain link to D
unsborough to 

service key through regional traffic (rather than structure plan traffic).  

1.2 
Purpose of this Report 

Volum
e 2 of the W

estern A
ustralian P

lanning C
om

m
ission Transport A

ssessm
ent G

uidelines (W
APC

 
G

uidelines) provides direction on the preparation of a TIA for Planning Schem
es, Structure Pans and 

Activity C
entre Plans. The W

APC
 G

uidelines identify that a TIA for a schem
e am

endm
ent and/or 

structure plan, is to provide an assessm
ent of a w

ider area w
ithin a district and dem

onstrate overall 
conform

ity w
ith any overarching D

istrict Structure Plan or sim
ilar. 

The current W
APC

 G
uidelines requires planning schem

e am
endm

ents and structure plans to be 
supported by a transport im

pact assessm
ent.  

This TIA details the m
ethodology and findings, w

hich w
as prepared in line w

ith the W
APC

 G
uidelines 

and takes account of the C
ity of Busselton’s planning policies. This TIA considers the integration of 

the subject w
ith the existing and proposed transport netw

orks including w
alking, cycling, public 

transport, and vehicular travel and considers the potential im
pact of the proposed developm

ent. 

In preparing this TIA, consideration w
as given to the im

pact of the VD
L and nearby subdivision plans 

(w
here available) to determ

ine the im
pact of those developm

ents on the subject site and vice versa. 
Specifically, these relate to the objectives of the W

APC
 G

uidelines, w
hich are: 

 
assess the proposed internal transport netw

orks w
ith respect to accessibility, circulation, 

and safety for all m
odes, that is, vehicles, public transport, pedestrians and cyclists; 

 
assess the level of transport integration betw

een the structure plan area and the 
surrounding land uses; 

 
determ

ine the im
pacts of the traffic generated by the structure plan area on the 

surrounding land uses; and 

 
determ

ine the im
pacts of the traffic generated by the structure plan area on the 

surrounding transport netw
orks. 

1.3 
Sum

m
ary of Key Findings 

From
 a traffic and transport point of view

, the follow
ing key provisions are im

m
ediately identified for 

this TIA: 

 
Appropriate connections are provided to the external road netw

ork that carries traffic fit-for-its 
function, including proxim

ity to existing intersections. 

1.4 
References 

In preparing this report, reference has been m
ade to the follow

ing: 

 
W

APC
 Transport Assessm

ent G
uidelines for D

evelopm
ent, August 2016 

 
C

oncept Plan for the proposed developm
ent prepared by R

ise U
rban dated 18/07/2022 
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Liveable N

eighbourhoods G
uidelines 2009 

 
C

ity of Busselton Local Planning Schem
e N

o. 21 

 
various technical data as referenced in this report and other docum

ents as nom
inated. 
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 2 

Local Structure Plan O
utline 

2.1 
Regional C

ontext 

The subject site is in the suburb of Abbey, w
ithin the C

ity of Busselton. The site is approxim
ately 

8.5km
 w

est of the Busselton city centre and approxim
ately 15km

 from
 the D

unsborough tow
nsite (see 

Figure 2-1). 

 
Source: G

oogle M
aps 

Figure 2-1: Site Location 

2.2 
Proposed Land Uses 

It is proposed that there w
ill be approxim

ately 350-400 residential lots, m
ostly single residential.  

These lots range from
 180m

2 to 2,000m
2, w

ith m
ajority being approxim

ately 500m
2.  There are four 

Public O
pen Space areas proposed, w

ith a m
ain north-south PO

S located central to the structure plan 
area. A breakdow

n of the local structure plan land use allocation is provided below
: 

 
350-400 R

esidential lots 

 
4.6H

a Public O
pen Space. 

The concept layout plan is show
n in Figure 2-2 and Appendix B. 

Subject Site 
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Figure 2-2: C
oncept Layout Plan (D

ecem
ber 2022) 

2.3 
A

ttractors or G
enerators of Traffic (non-residential) 

The general non-residential traffic attractors or generators to the structure plan area involve only the 
public open spaces (PO

S). 

The PO
S open these spaces to various opportunities including playgrounds, dog parks and other 

recreational activities such as tennis, skateboarding and soccer. Som
e on-street parking abutting the 

PO
S is recom

m
ended to facilitate the full use of the area.  There m

ay be a sm
all am

ount of non-
structure plan traffic attracted to these areas, but this is not considered significant. 
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3
Existing Situation

3.1
Subject Site

The subject site com
prises of the area bounded

by C
aves R

oad to the north and Bussell H
ighw

ay to 
the east.  N

o directroad accesses
are proposed to adjoining developm

ent to the w
est and as

there 
are w

etlands to the south, no street connectivity is proposed through it. 

The site is currently zoned “R
ural” under the Local Planning

Schem
e 21 and

is intended to be rezoned 
“U

rban D
evelopm

ent” via a Schem
e am

endm
ent to provide a head of pow

er for this local structure 
plan.

N
orth of the site is existing residential developm

ent betw
een C

aves R
oad and G

eographe Bay
beach. 

To the w
est and south of the site is rural developm

ent, although there is anotherU
rban Expansion

Area on the south side of the w
etlands

area.  At the eastern side of the subject site there are presently 
sm

all com
m

ercial uses fronting Bussell H
ighw

ay.

The latest aerial im
age of the subject site from

 N
earm

ap is show
n in Figure 3-1, w

ith the Land Zoning 
m

ap provided in Figure 3-2.

Figure 3-1: Subject Site A
erial (N

earm
ap)

Site Location
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Figure 3-2: Land Zoning M
ap (C

ity of B
usselton Intram

aps)

3.2
Existing M

ovem
ent N

etw
ork 

3.2.1
RO

A
DS

The subject site
lies at the gatew

ay to the south-w
est region of W

estern Australia, beyond the 
Busselton tow

nsite.  There are tw
o key road linkages to this south-w

est region,and these are C
aves 

R
oad (east-w

est) and Bussell H
ighw

ay (north-south).  These are sum
m

arised below
 w

ith a regional 
overview

 show
n in Figure 2.

C
aves R

oadAccess to D
unsborough

Access to Yallingup

C
urrently carrying ~9,700

vehicles per day (vpd)in 2021/22

Speed Zone at 70km
/h

C
ape to C

ape connection.

N
o crashes recorded along the local structure plan frontage in the last 5 years to 2020.

Bussell H
ighw

ay

M
ajor road

Access to Vasse

Access to M
argaret R

iver

C
urrently carrying ~10,100vpd

in 2021/22
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Speed Zone at 70km

/h near roundabout, 80km
/h further to south 

 
Tw

o crashes have been reported on Bussell H
ighw

ay frontage in the last 5 years to 2020. 

Additionally, there has been three crashes reported at the C
aves R

oad / Bussell H
ighw

ay roundabout 
in the last 5 years to 2020. 

The current road netw
ork hierarchy w

ithin the vicinity is show
n in Figure 3-3. 

 

 

Figure 3-3: R
oad N

etw
ork H

ierarchy (M
ain R

oads R
oad Inform

ation M
ap) 

3.2.2 
PEDESTRIA

N
 A

N
D C

YC
LE N

ETW
O

RK 

The key corridors indicated on the C
ity of B

usselton K
ey B

icycle R
outes M

ap are Bussell H
ighw

ay to 
the east of the subject site connecting Vasse to the G

eographe Path running along the G
eographe 

Bay foreshore.  This G
eographe Path connects Busselton C

ity C
entre w

ith D
unsborough, refer to 

Figure 3-4 on the follow
ing page.   

In addition to these dedicated paths, C
aves R

oads has 1.5m
 w

ide sealed shoulders on both sides of 
the roadw

ay. W
hile not ideal under Safe System

 Engineering principles, cycling on these shoulders 
adjacent to vehicles travelling greater than 30k/hr speeds w

ithout a physical separation, these 
shoulders are used by experienced cyclists if desired w

hen riding on the road. 

Subject Site 
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Figure 3-4: C
ycle Path N

etw
ork 

 

Subject Site 
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 3.2.3 

PUBLIC
 TRA

N
SPO

RT 

C
urrently, the closest public transport services or facilities operating near the subject site are 

im
m

ediately in front of the site on C
aves R

oad as show
n in Table 3-1. 

Table 3-1: Existing Public Transport Facilities w
ithin proxim

ity to the subject site  

Service 
R

oute 
N

o. 
R

oute 
D

escription 
D

istance 
to N

earest 
Stop 

Significant D
estinations 

on R
oute 

Frequency 
O

n/O
ff 

Peak 
Bus 

815 
Busselton to 
D

unsborough 
In front of 

subject site  
Busselton & D

unsborough and 
local schools along Bussell 
H

ighw
ay 

1-3 hours 

The bus netw
ork m

ap for bus service 815 is show
n in Figure 3-5. 

 

Figure 3-5: C
urrent B

us N
etw

ork M
ap (PTA

 B
us R

outes) 

3.3 
Existing Road N

etw
ork (W

ithin 2km
) 

The existing higher order roads (M
ain R

oads W
A Local D

istributor or above) w
ithin 2km

 of the subject 
site include C

aves R
oad w

hich connects D
unsborough w

ith the roundabout at the intersection of 
Bussell H

ighw
ay and C

aves R
oad, and Bussell H

ighw
ay w

hich runs from
 this sam

e roundabout 
southw

ards through various tow
ns along Bussell H

ighw
ay as it extends all the w

ay though to Augusta, 
as show

n previously in Figure 3-3.  

As such, Bussell H
ighw

ay is carrying and intended to carry a high proportion of regional through 
traffic. M

ain R
oads W

A access policy is that access intersections to low
er order roads should be 

provided w
herever possible, in lieu of to/from

 higher speed, higher volum
e, higher order (highw

ay) 
roads.  

3.4 
Traffic C

ounts 

N
earby traffic counts available are on C

aves R
oad w

est of the subject site and Bussell H
ighw

ay 
betw

een C
aves R

oad and the Busselton Bypass. Figure 3-6 show
s the 7-day average daily traffic 

counts for 2021/22 available through the M
R

W
A TrafficM

ap.  This show
s approxim

ately 9,700vpd on 
C

aves R
oad and 10,100vpd on Bussell H

ighw
ay.   

Subject Site 
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 Traffic flow

s on C
aves R

oad (the current m
ain connecting road betw

een D
unsborough and Busselton) 

have increased at a linear rate of approxim
ately 162vpd per annum

 or approxim
ately 1.8%

 per annum
 

based on traffic counts from
 2011/12 to 2020/21. 

 

Figure 3-6: M
R

W
A

 TrafficM
ap Traffic C

ounts 

 
 

Subject Site 
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 4 

Proposed Internal & External Transport N
etw

orks 

4.1 
C

hanges to Existing Road N
etw

ork 

4.1.1 
VA

SSE-DUN
SBO

RO
UG

H LIN
K (VDL) & BUSSELTO

N
 O

UTER BYPA
SS 

(BO
B) 

Early consultation w
ith M

ain R
oads W

A has confirm
ed that the VD

L & BO
B are tw

o key regional 
projects near the subject site. They are in the early planning stages and have not been included on 
any near-term

 construction program
s (w

ithin the next 5 years).  H
ow

ever, planning is such that the 
VD

L is proposed to connect D
unsborough to Vasse w

hilst the BO
B is proposed to provide an outer 

bypass of Busselton and the current Busselton Bypass.  R
efer to Figure 4-1. 

Som
e of the traffic im

pacts of these regional planned projects have been assessed and are 
sum

m
arised below

: 

 
The VD

L & BO
B w

ill greatly alter regional traffic flow
s, reducing C

aves R
oad traffic 

significantly and increasing traffic on Bussell H
ighw

ay 

 
M

odelling by others for M
R

W
A has show

n VD
L & BO

B are expected to decrease traffic 
volum

es on C
aves R

oad by ~80%
 to ~1,600-2,000vpd 

 
Bussell H

ighw
ay traffic is expected to increase due to redistribution from

 ~10,000vpd to 
possibly ~15,000 to 20,000vpd in the im

m
ediate term

 (i.e. up to double the current 
volum

es) 

 
C

urrently neither VD
L & BO

B projects are in M
ain R

oads’ 5-year forw
ard budget.  

For the above reasons the proposed local structure plan avoids direct access to Bussell H
ighw

ay 
w

here traffic flow
s are expected to increase by an am

ount w
hich is significant.  C

onversely, traffic 
flow

s on C
aves R

oad are expected to decrease significantly.  This is appropriate, given the function of 
Bussell H

ighw
ay in a regional context w

hen com
pared w

ith C
aves R

oad.  
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(Source: M

ain R
oads W

A
) 

Figure 4-1: R
egional R

oad C
hanges 

4.2 
Proposed Road Layout and A

ccess Points 

The indicative concept plan for the local structure plan indicates the follow
ing.   

1. 
The m

ain northern entrance to the subject site is via the w
estern all m

ovem
ent 

intersection connecting to C
aves R

oad. 

2. 
A secondary all m

ovem
ent access is proposed on C

aves R
oad betw

een R
oberts R

oad 
and Bussell H

ighw
ay. 

3. 
A m

inor access is proposed onto Bussell H
ighw

ay south of Skiff W
ay providing left-in/left-

out access at Bussell H
ighw

ay. 

4. 
C

aves R
oad provides the northern boundary of the site area, and the Bussell H

ighw
ay 

becom
es the eastern boundary.  

5. 
Future developm

ent of Lots 6 and 8 Bussell H
ighw

ay w
ill allow

 an additional access 
through to Bussell H

ighw
ay (as w

as requested by M
ain R

oads W
A South W

est R
egion in 

early consultation) intersecting m
uch further south along Bussell H

ighw
ay.    

Subject Site 
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6.
There are a total of 3 proposed

intersection connections of the local structure plan
to the 

external road netw
ork.  These three accesses

are proposed to allow
 each landow

ner 
group to develop individually w

ithout reliance of the provision of access through adjacent 
undeveloped lots.

Figure 4-2: Site A
ccess Intersection Locations

4.3
Proposed Road Hierarchy, Road Reserve W

idths and Speed 
Lim

its

The road hierarchy w
ithin the subject site area can be determ

ined in accordance w
ith Elem

ent 2 of 
Liveable N

eighbourhoods
2009

focusing on the function of the streets w
ithin a local structure plan

as 
w

ell as predicted traffic volum
es. As such,the concept plan

features a higher order local access 
street, being the m

ain
north to south connection, and other low

er order local access streets forthe 
rem

ainder of the internal street netw
ork. 

Liveable N
eighbourhoods 2009 categorises streets into A

rterials, N
eighbourhood C

onnectors, and 
Local A

ccess S
treets

dependant on traffic volum
es, intended operation and functionality. Arterial 

roads are prim
arily for the connection of district and regional traffic, providing w

ider road carriagew
ays 

to facilitate the safe and effective m
ovem

ent of vehicular traffic as a
priority

and as such are not 
consistent w

ith the requirem
ents of the road netw

ork w
ithin the site area.

The higher order roads w
ithin the site area w

ill fall into the N
eighbourhood C

onnectorcategory of 
road. N

eighbourhood C
onnectorA roads have a theoretical m

axim
um

 of 7,000vpd, typically w
ith 

em
bayed on-street parking, and pedestrian and cycle facilities w

ithin a shared path orfootpath. 

Left In/Left O
ut

Full M
ovem

ent T-Intersection
R

oundabout
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 N

eighbourhood C
ollector B roads have a m

axim
um

 of 3,000vpd typically w
ith on-street parking and 

shared path facilities.   

Access Streets generally provide direct access to fronting properties and can cater for up to 3,000vpd 
in various form

ats.  W
ithin the context of this proposed local structure plan, m

ost traffic flow
s are 

expected to be below
 1,000vpd throughout. 

Table 4-1 details the road types that are m
ost appropriate to be applied to the roads w

ithin the subject 
site area, noting the street w

idth is indicative only and subject to leniencies w
here certain criteria is 

m
et. 

Table 4-1: Liveable N
eighbourhoods R

oad C
haracteristics 

R
oad Type 

C
lassification 

Target 
Speed 
(km

/h) 

M
ax 

Volum
es 

(vpd) 

Indicative 
R

oad 
R

eserve 
W

idth 

Indicative 
Street 
W

idth 

Access Streets 

Access Street B
 

40 
3,000 

16.5-17.9m
 

6.0m
 

Access Street C
 

40 
3,000 

15.4m
 

7.2m
 

Access Street D
 

30 
1,000 

14.2m
 

6.0m
 

The traffic volum
es to assist determ

ination of the road hierarchy is based upon the expected traffic 
generated from

 w
ithin the subject site plus any external influences (background traffic) for any through 

roads. 

The m
ain north to south connection, south of the proposed roundabout w

ill need to accom
m

odate 
traffic volum

es just below
 the lim

it of an Access Street D
, this the sam

e for all other street sections 
throughout the site.  The section of street north of the proposed roundabout intersection w

ith C
aves 

R
oad is expected to have traffic flow

s above 1,000vpd but less than 3,000vpd.  G
iven this, the street 

cross section should be as that for an Access Street B or C
 in this section.  Being the m

ain link into 
the local structure plan area, it is recom

m
ended that an Access Street B cross section be adopted and 

allow
 em

bayed parking on one or both sides of the street. 

All other roads w
ithin the site area can be allocated as Access Street D

, w
ith an indicative road 

reserve w
idth of up to 14.2m

. It is not expected that the daily volum
es w

ill exceed 1,000 on the 
proposed Access Streets fronting residential dw

ellings. R
efer to Figure 4-3.  The Access Street B 

cross section is denoted in red and all other streets are to be Access Street D
. 

The C
ity’s E

ngineering &
 W

orks S
ervices S

tandards &
 S

pecifications suggests for Access W
ays a 

reserve w
idth of 12-16m

, these being very m
uch the sam

e as Access Streets in Liveable 
N

eighbourhoods.  So, it appears there is opportunity to reduce the road reserves and m
axim

ise 
developable land.  It is noted that the road reserves in the developm

ent areas such as Vasse 
N

ew
tow

n are typically 16m
. 
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Figure 4-3: R
oad H

ierarchy w
ithin D

evelopm
ent (A

ccess Street B
 in red; A

ccess Street D
 all 

others) 

4.3.1 
A

C
C

ESS STREETS C
RO

SS SEC
TIO

N
S 

The Local Access Streets w
ithin the site area provide a m

axim
um

 cross section of 20m
 fronting bush 

land as a m
eans of bush fire buffer, other streets w

ithin the site provide 15-16m
 w

ide road 
reservations. This generally adheres to the requirem

ent of higher order Access Street C
 and therefore 

satisfy for Access Street D
, considering potential leniencies that could be applied through the design 

process dependent on the level of pedestrian and cyclist path connections/facilities, on road parking 
provisions and due to local practices w

ithin the C
ity noted above.   

Exam
ple cross sections of Access Street B, C

 and D
 are show

n below
 in Figure 4-4 to Figure 4-6. 
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Figure 4-4: A
ccess Street B

 Indicative C
ross Section (Liveable N

eighbourhoods 2009) 

 

Figure 4-5: A
ccess Street C

 Indicative C
ross Section (Liveable N

eighbourhoods 2009) 

 

Figure 4-6: A
ccess Street D

 Indicative C
ross Section (Liveable N

eighbourhoods 2009) 

The road reserve w
idths proposed w

ithin the provided concept plan are deem
ed acceptable overall 

w
ith potential opportunities to further refine/reduce the proposed w

idths as discussed above. A m
ore 

detailed assessm
ent w

ill be undertaken post the schem
e am

endm
ent and local structure plan 

approval, on further developm
ent of the cross sections, path connections and lot frontages.   
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 The internal road netw

ork consists of tw
o types of roads and cross section configurations, detailed in 

Table 4-2.  

Table 4-2: Internal R
oad N

etw
ork as per proposed C

oncept Plan 

R
oad Type 

R
oad R

eserve 
W

idth (m
) 

Verge (m
) 

C
arriagew

ay 
including 

Parking (m
) 

M
edian (m

) 
Verge (m

) 

Alongside PO
S 

13 
4.5 

6.0 
- 

2.5 

15m
 w

ide Streets 
15 

4.5 
6.0 

- 
4.5 

16m
 w

ide Streets 
16 

5.0 
6.0 

- 
5.0 

Fronting Bushland 
20 

5.0 
6.0 

- 
9.0 

Table 4-3: Indicative R
oad N

etw
ork as per Liveable N

eighbourhood 2009 

R
oad Type 

R
oad R

eserve 
W

idth (m
) 

Verge (m
) 

C
arriagew

ay 
including 

parking (m
) 

M
edian (m

) 
Verge (m

) 

Alongside PO
S 

13.2 
4.1 

6.0 
- 

3.1 

Access Street B 
17.9 

4.1 
9.7 (p/r/p) 

- 
4.1 

Access Street C
 

15.4 
4.1 

7.2 
- 

4.1 

Access Street D
 

14.2 
4.1 

6.0 
- 

4.1 

The above w
idths are indicative w

ith flexibility to be reduced based on the discussions provided w
ithin 

Section 4.3. 

4.4 
Intersection C

ontrols 

The concept plan proposes that all intersections onto the current adjoining road netw
ork to be all-

m
ovem

ent intersections, except for the left-in/left-out at the Bussell H
ighw

ay intersection.   The 
intersection controls are expected to be either form

alised G
ive W

ay or Stop control, based on 
assessm

ent of the available sight distances at next stages of design.   

There m
ay be channelisation required to provide for left and right turn pockets either exiting the 

subject site or turning from
 C

aves R
oad. 

Internal intersection controls are proposed to include one roundabout at the intersection of the m
ain 

north-south access street and the first m
ain east-w

est street. All other intersections w
ill be priority-

controlled T-intersections. 

4.5 
Pedestrian/C

ycle N
etw

orks and C
rossing Facilities 

The D
raft Leeuw

in-N
aturaliste 2050 C

ycling S
trategy outlines the provision of a Prim

ary R
oute along 

C
aves R

oad from
 its current intersection w

ith Bussell H
ighw

ay and the current G
eographe Path near 
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 Forth Street. In addition, a local path is proposed along C

uthbert Street connecting the G
eographe 

Path w
ith the new

 C
aves R

oad Prim
ary R

oute, refer to Figure 4-7below
.  

 

Figure 4-7: Proposed 2050 C
ycling N

etw
ork for B

usselton 

 
 

Subject Site 
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5
Integration w

ith Surrounding A
rea

5.1
Surrounding A

ttractors

The predom
inant land use surrounding the subject site is residential developm

ent or other currently 
rural developm

ent.  The m
ajor trip attractions for residents

ofthe subject site
w

ill be located beyond a 
5km

 radius
from

 the centre of the developm
ent. There are other sm

aller secondary attractions closer.  
The

attractions include:

Busselton city centre
(~8.5km

)

D
unsborough tow

n centre
(~15km

)

Vasse N
ew

tow
n

(~2km
)

Vasse
Prim

ary School (~2.5km
)

Abbey Beach
(~0.5km

). 

“The Shed” (~0.1km
)

Access to both Abbey Beach and The Shed w
ill likely be via pedestrian

or cyclist routes/facilities.  To 
provide access to these attractions, appropriate facilities (footpaths/shared paths and crossing points) 
w

ill need to be provided internally and across C
aves R

oad near C
uthbert Street (to connect to the 

future C
uthbert Street cycling link).

5.2
Proposed C

hanges to Land Uses w
ithin 800m

The concept layout plan includes the follow
ing developm

ents to take place w
ithin the subject site:

350-400
residential lots w

ith an average size of 500m
2

4
separate public open spaces

from
 565m

2to 2.1H
a. 

In addition to the internal developm
ents, there is a

Future U
rban

Area under consideration south of 
the subject site on the other side of the southern w

etlands, refer to Figure 5-1
below

, noted as Vasse 
N

orth.  This developm
ent is assum

ed to be a sim
ilar residential developm

ent and thus there is 
expected to be little in the w

ay of attractions
betw

een the subject site and Vasse N
orth.
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Figure 5-1: Planning Investigation A
rea
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 6 

A
nalysis of Internal and External Transport N

etw
orks 

6.1 
Structure Plan Traffic 

6.1.1 
SUBJEC

T SITE TRA
FFIC

 G
EN

ERA
TO

RS  

The estim
ated traffic generation and distribution to the internal road netw

ork has been undertaken, 
applying typical generation rates to the land uses w

ithin the site area based on those provided in the 
W

A
P

C
 Transport Im

pact A
ssessm

ent G
uidelines.  The rates show

n in Table 6-1 have been applied to 
the land uses.  These rates are 25%

 higher than the typical daily generation rate of 8 trips per 
dw

elling and corresponding peak hour rates, to provide a robust assessm
ent of the traffic im

pacts.   

Table 6-1: Internal R
oad N

etw
ork 

Land U
se 

U
nits 

D
aily Trip 

A
M

 Trip 
PM

 Trip 
Source 

R
esidential 

D
w

ellings 
D

w
elling 

10* 
0.75* 

1.0* 
W

APC
 

N
ote: R

ates are 25%
 m

ore than typical generation rates 

The site area w
as divided into traffic generating ‘zones’, and an approxim

ate distribution applied to the 
internal and then onto the adjoining surrounding roads. R

efer to Table 6-2. 

Table 6-2: Traffic G
eneration by Zone 

A
rea 

D
aily 

Traffic** 
(vpd) 

A
M

 
(vph) 

A
M

 In 
(vph) 

A
M

 O
ut 

(vph) 
PM

 
(vph) 

PM
 In 

(vph) 
PM

 O
ut 

(vph) 

W
 

2,100 
160 

40 
120 

210 
140 

70 

N
E 

700 
50 

15 
35 

70 
45 

25 

E 
700 

50 
15 

35 
70 

45 
25 

Total* 
3,500 

260 
70 

190 
350 

230 
120 

R
ounded to the nearest 5/10, totals m

ay differ from
 above due to rounding  

The residential traffic w
ill be distributed to the north and east via the m

ain road connections, w
ith m

ost 
of the traffic entering the subject site from

 the north via the m
ain north-south street proposed to/from

 
C

aves R
oad.  Assessing the relating proxim

ity of the m
ajor attractors of traffic external to the local 

structure plan (Busselton city centre, D
unsborough tow

n centre and Vasse N
ew

tow
n com

m
ercial 

centre) the expected distribution from
 the subject site has been assessed as approxim

ately: 

 
10%

 to/from
 the w

est  

 
90%

 to/from
 the east/south along C

aves R
oad/Bussell H

ighw
ay. 

6.1.2 
IN

TERN
A

L TRA
FFIC

 A
TTRA

C
TO

RS   

The only attractor of trips to the local structure plan possible are the PO
S proposed w

ithin the 
structure plan area.  The expected am

ount of traffic to be generated to this is expected to be m
inim

al 
as the areas of PO

S are not district level, are w
holly passive and therefore the 25%

 increase in 
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 standard traffic generation rates being applied in this assessm

ent is expected to be m
ore than 

counted for in the traffic generation for the PO
S. 

6.2 
Traffic Distribution 

The traffic distribution of the roads w
ithin and surrounding the subject site area can be broadly 

assum
ed to determ

ine a high-level ‘bracket’ of likely traffic volum
es. A sum

m
ary of the distribution 

applied to establish likely traffic volum
es is provided in Table 6-3 and Table 6-4 and takes into 

consideration internal and external traffic attractors and com
m

uter routes. 

Table 6-3: Estim
ated D

aily Traffic D
istribution Percentage of Traffic G

enerated 

A
rea 

W
est 

East 
South 

W
 

10%
 

60%
 

30%
 

N
E 

10%
 

60%
 

30%
 

E 
10%

 
60%

 
30%

 

 Table 6-4: Estim
ated D

aily Traffic D
istribution of Traffic G

enerated 

A
rea 

W
est 

East 
South 

W
 

210 
1,060 

630 

N
E 

70 
420 

210 

E 
70 

420 
210 

 C
onsideration of current rates of grow

th in traffic flow
s on affected roads over a 20-year period, the 

cum
ulative im

pact of the above traffic volum
es results in:  

 
C

aves R
oad w

est of the subject site carrying in the order of 13,300vpd  

 
C

aves R
oad near the subject site carrying in the order of 15,300vpd 

 
Bussell H

ighw
ay to the south carrying in the order of 14,300vpd 

 
Bussell H

ighw
ay to the east carrying in the order of 17,900vpd. 

The above assum
es that neither the VD

L nor the BO
B are constructed.  If these are constructed and 

noting the previously discussed redistribution in traffic flow
s, the expected traffic flow

s on the sam
e 

external roads are in the order of: 

 
C

aves R
oad w

est of the subject site carrying in the order of 2,350vpd  

 
C

aves R
oad near the subject site carrying in the order of 4,300vpd 

 
Bussell H

ighw
ay to the south carrying in the order of 16,000 to 21,000vpd 

 
Bussell H

ighw
ay to the east carrying in the order of 17,900vpd. 
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  6.3 

Extraneous (Through) Traffic 

W
ith the nature of the street connections proposed to the adjoining road netw

ork there is not expected 
to be any desire for through traffic through the local structure plan.  There is only expected to be the 
structure plan generated traffic, w

hich is very low
 (refer Figure 6-1), travelling to and from

 the subject 
site via the connecting streets onto C

aves R
oad and Bussell H

ighw
ay.  

6.4 
Design Traffic Flow

s (i.e., Total Traffic) 

W
ith the finished local structure plan, the m

ain entry to the subject site is expected to be via the m
ain 

w
estern north-south street connecting w

ith C
aves R

oad betw
een Locke Street and C

uthbert Street.  A 
secondary access onto C

aves R
oad w

ill carry significantly less traffic w
here it connects to C

aves 
R

oad betw
een R

oberts R
oad and the C

aves R
oad/Bussell H

ighw
ay roundabout.  Finally, a m

inor left-
in/left-out connection onto Bussell H

ighw
ay south of the roundabout is expected to carry sim

ilar traffic 
flow

s to the previous intersection.   

The transport netw
ork of the local structure plan area is perm

eable to the north and east. The 
structure plan area does not rely solely on a single road or access point to spread the traffic volum

es 
through to the external netw

ork. 

 

Figure 6-1: Traffic Volum
es and D

istribution 
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 6.5 

A
ccess Strategy 

The access arrangem
ents to and from

 the structure plan area need to consider the w
ider area w

hen 
considering the strategy for access, such as access to the Busselton city centre and other m

ajor 
external attractors. These include: 

N
orth of the Site 

 
A

ccess 1 – a full m
ovem

ent intersection at the connection of C
aves R

oad and the m
ain 

proposed north-south street, providing access to/from
 the w

estern portion of the structure 
plan area

1. 

 
A

ccess 2 – a full m
ovem

ent intersection at the connection of C
aves R

oad and the connecting 
street from

 the north-east cell. 2. 

East of the Site 

 
A

ccess 3 - a left-in/left-out proposed for intersection w
here it intersects w

ith Bussell H
ighw

ay.  
It is proposed to extend the m

edian island on the southern approach to the C
aves R

oad 
roundabout further south so as to lim

it the m
ovem

ents to left-in/left-out.  R
efer to Figure 6-2 

below
. 

 
 1 This access w

ill allow
 Lot 4 to com

m
ence developm

ent independent of any other lots w
ithin the 

structure plan area. 
2 This access w

ill allow
 Lot 12 to com

m
ence developm

ent independent of any other lots w
ithin the 

structure plan area. 
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Figure 6-2: B
ussell H

ighw
ay A

ccess for A
ccess 3 to Lots 14 &

 15 

 

Extend Traffic Island 
Southw

ards 
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Figure 6-3: Proposed A
ccess Points

R
egarding the Access 1 and 2 intersections on C

aves R
oad, the off-sets of the proposed intersections 

are approxim
ately 175m

 from
the current location of R

oberts R
oad and 215m

 from
 Locke Street on 

the north side of C
aves R

oad.  These off-sets
w

ill allow
 the provision of right turn lanes on C

aves 
R

oad on the w
estern approaches to each of the intersections.  This length of turn lane

is based on the 
current 70km

/h speed lim
it and the current 85

thpercentile speeds of vehicles, w
hich are in

the
65

to
69km

/h
during

daylightperiods
w

here
there

are
highertraffic

flow
s.  For a 70km

/h speed of approach 
forvehicles,the right turn and left turn pockets w

ith a stop condition at the
end are required to be 75m

 
in length.  Providing back-to-back right turn pockets (the case suggested in this case) a separation of 
approxim

ately 170m
 w

ould be required
to account for intersection set-back and separation of the 

back-to-back turn pockets.  This arrangem
entw

ould thus fit w
ithin the approxim

ate 175m
 off-set 

betw
een R

oberts R
oad and Access 2 and 215m

 betw
een Locke Street and Access 1.  R

efer to Figure 
6-4 show

ing the proposed location of the structure plan area intersections on C
aves R

oad and the 
current intersections on C

aves R
oad.

The provision of the back-to-back turn pockets m
ay

require lim
iting som

e access to properties on 
north side of C

aves R
oad to left-in/left-out access, but that w

ould achieve a safety im
provem

ent w
ith 

reducing unm
anaged turns to and from

 C
aves R

oad. 

2

1

3
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Figure 6-4: Proposed A
ccess Points (in red) Location to Existing Intersections 

6.6 
Pedestrian / C

ycle N
etw

orks 

The structure plan area has been designed w
ith all new

 streets as tw
o-lane streets, and w

hen 
assessing the internal road streets for pedestrians and cyclists, there are no streets that are identified 
as being difficult to cross due to the expected traffic volum

es. W
APC

 G
uidelines notes for a tw

o-lane 
divided (or w

ith pedestrian refuge islands) road, traffic volum
es of above 2,800 vpd w

ill affect the 
ability for pedestrians to cross. W

ith the m
axim

um
 total expected traffic volum

e on the m
ain north-

south street in the order of 2,000vpd at its northern end near C
aves R

oad, the peak hour traffic 
volum

es w
ill be less than this specified guide. 

All other local access streets are expected to have traffic volum
es significantly less than 1,000vpd.  At 

this level, on-street cycling w
ill be relatively safe w

ith if the low
 target design speeds of 30-40km

/h are 
im

plem
ented/achieved.  In addition to this, footpaths are expected to be provided on at least one side 

of every street in the local structure plan area.  This is im
portant for access for the structure plan area 

to the existing com
m

ercial centre the near the N
E corner of the site (The Shed) at the intersection of 

C
aves R

oad and Bussell H
ighw

ay.  This m
ay require the provision of footpath connections along the 

southern side of C
aves R

oad and w
ithin Skiff W

ay to com
plete the connection from

 w
ithin the 

structure plan area to the com
m

ercial area on Skiff W
ay. 

The proposed footpath netw
ork w

ill also facilitate access to the bus stops on C
aves R

oad and the 
Abbey Beach/G

eographe Bay foreshore, access through R
oberts R

oad or C
uthbert Street on the 

north side of C
aves R

oad.  Finally, the structure plan provides for a future connection to the shared 
path along the Buayanyup D

rain, w
hich connects the C

aves R
oad PSP to the Vasse Tow

n C
entre via 

a cyclew
ay along the Buayanyup D

rain bund. 
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Figure 6-5: Pedestrian C
rossing A

m
enity – W

A
PC

 TIA
 G

uidelines Volum
e 4  

 

 
Figure 6-6: D

esirable C
rossing Spacing – W

A
PC

 TIA
 G

uidelines Volum
e 4 

The future detailed design of the roads should incorporate and prioritise the m
ovem

ents of 
pedestrians and cyclists at the streets and intersections, w

hile still providing acceptable level of 
service for vehicle traffic.  C

onnectivity across C
aves R

oad for bus stop access and access to the 
foreshore w

ill also need to be considered in the future detailed design of the access points onto 
C

aves R
oad. 

6.7 
Safe Routes to Schools 

There are no schools proposed w
ithin the local structure plan area nor are there any w

ithin a w
alkable 

catchm
ent 800m

 distance of the structure plan area.  The nearest school is Vasse Prim
ary School, 

located approxim
ately 2.5km

 from
 the structure plan area.  As such, access to this school w

ill be 
required to be provided by private vehicles or coach/public transport.  As discussed in Section 6.6 it is 
reiterated that the structure plan provides for a future connection to the shared path along the 
Buayanyup D

rain, w
hich connects the C

aves R
oad PSP to the Vasse Tow

n C
entre via a cyclew

ay 
along the Buayanyup D

rain bund. 

O
lder children m

ay ride to the school and if they do decide to, there is the Busselton Byw
ay located 

on the eastern side of Bussell H
ighw

ay, this w
ill be ultim

ately extended further along the eastern side 
of Bussell H

ighw
ay, near Skiff W

ay.  Access to this can be gained through Access 3 and then across 
Bussell H

ighw
ay w

here there is an approxim
ate 3m

 w
ide traffic island.  This w

ide island provides 
pedestrians refuge for crossing Bussell H

ighw
ay to allow

 for a tw
o-stage crossing.    
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  6.8 

A
ccess to Public Transport 

C
urrent bus routes use C

aves R
oad w

ith stops im
m

ediately in front of the local structure plan area.  
There are presently no footpaths along C

aves R
oad to facilitate access to these stops, although there 

is a proposal to provide a shared path as identified in the D
raft Leeuw

in-N
aturaliste 2050 C

ycling 
S

trategy.  To facilitate access to these stops from
 the structure plan area, safe crossing points should 

be provided on C
aves R

oad, and these could be detailed in the future detailed planning stage.   

6.9 
A

ssessm
ent of Intersections 

6.9.1 
LEVEL O

F SERVIC
E C

O
N

C
EPTS 

The Level of Service (LoS) concept describes the quality of traffic service in term
s of six levels, 

designated A to F, w
ith LoS A representing the best operating condition (i.e., at or close to free flow

), 
and LoS F being the poorest (i.e., forced flow

).  M
ore specifically: 

LoS
 A: Prim

arily free flow
 operations at average travel speeds, usually about 90%

 of the FFS 
(free flow

 speed) for the given street class.  Vehicles are com
pletely unim

peded in their ability 
to m

anoeuvre w
ithin the traffic stream

.  C
ontrol delay at signalised intersections is less than 

10 seconds.  At non-signalised m
ovem

ents at intersections, the average control delay is less 
than 10 seconds; 

LoS
 B: R

easonably unim
peded operations at average travel speeds, usually about 70%

 of the 
FFS for the street class.  The ability to m

anoeuvre w
ithin the traffic stream

 is only slightly 
restricted, and control delays at signalised intersections are betw

een 10 and 20 seconds.  At 
non-signalised m

ovem
ents at intersections the average control delay is betw

een 10 and 15 
seconds; 

LoS
 C

: Stable operations; how
ever, ability to m

anoeuvre and change lanes in m
id-block locations 

m
ay be m

ore restricted than at LoS B, and longer queues, adverse signal coordination, or 
both m

ay contribute to low
er average travel speeds of about 50%

 of the FFS for the street 
class.  Signalised intersection delays are betw

een 20 and 35 seconds.  At non-signalised 
m

ovem
ents at intersections the average control delay is betw

een 15 and 25 seconds; 

LoS
 D

: A range in w
hich sm

all increases in flow
 m

ay cause substantial increases in delay and 
decreases in travel speed.  LoS D

 m
ay be due to adverse signal progression, inappropriate 

signal tim
ing, high volum

es, or a com
bination of these factors.  Average travel speeds are 

about 40%
 of FFS.  Signalised intersection delays are betw

een 35 and 55 seconds.  At non-
signalised m

ovem
ents at intersections the average control delay is betw

een 25 and 35 
seconds; 

LoS
 E

: C
haracterised by significant delays and average travel speeds of 33%

 of the FFS or less.  
Such operations are caused by a com

bination of adverse progression, high signal density, 
high volum

es, extensive delays at critical intersections (betw
een 55 and 80 seconds), and 

inappropriate signal tim
ing.  At non-signalised m

ovem
ents at intersections the average control 

delay is betw
een 35 and 50 seconds; and, 
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LoS
 F: C

haracterised by urban street flow
 at extrem

ely low
 speeds, typically 25%

 to 33%
 of the 

FFS.  Intersection congestion is likely at critical signalised locations, w
ith high delays (m

ore 
than 80 seconds), high volum

es, and extensive queuing.  At non-signalised m
ovem

ents at 
intersections the average control delay is greater than 50 seconds. 

In addition to the above: 

Average D
elay: is the average of all travel tim

e delays for vehicles through the intersection; and, 

Q
ueue: is the queue length below

 w
hich 95%

 of all observed queue lengths fall. 

D
egree of Saturation (D

oS): R
atio of the traffic flow

 to the capacity for that lane/m
ovem

ent. 

The above has been sum
m

arised below
. 

Level of Service 
C

ontrol delay per vehicle in seconds (d) 
Sign C

ontrol 
Signals 

A  
Excellent 

d ≤ 10 
d ≤ 10 

B   
Very Good 

10 ≤ d ≤ 15 
10 ≤ d ≤ 20 

C   
Good 

15 ≤ d ≤ 25 
20 ≤ d ≤ 35 

D
   

Acceptable 
25 ≤ d ≤ 35 

35 ≤ d ≤ 55 

E   
Poor 

35 ≤ d ≤ 50 
55 ≤ d ≤ 80 

F   
Very Poor 

50 < d 
80 < d 

 6.9.2 
PERFO

RM
A

N
C

E A
SSESSM

EN
T  

W
ithin the traffic assessm

ent it has been assum
ed that all intersections w

ill follow
 the arrangem

ent 
detailed in the current concept plan, being tw

o full m
ovem

ent intersections on C
aves R

oad and a left-
in/left-out intersection on Bussell H

ighw
ay.  

To allow
 the developm

ent of the land across each of the separate lots independently, the local 
structure plan proposes these three access points as a m

inim
um

.  

All bordering higher-order roads are expected to have traffic volum
es w

ithin the typical m
axim

um
 

recom
m

ended traffic flow
s as provided in Liveable N

eighbourhoods 2009.  C
aves R

oad and Bussell 
H

ighw
ay have a m

axim
um

 daily traffic carrying capacity of approxim
ately 15,000vpd.   

The site accesses on C
aves R

oad w
ill be offset approxim

ately 175m
 and 215m

 from
 the current 

intersections on the north side of C
aves R

oad (being R
oberts R

oad and Locke Street respectively).  
These offsets w

ill allow
 for sufficient right turn pocket lengths plus taper, on the w

estern approach to 
the new

 proposed intersection.   

The Access 3 intersection is proposed to intersect as a left-in/left-out w
ith Bussell H

ighw
ay.  This 

access w
ill allow

 all m
ovem

ents though the use of the w
ell-located roundabout. It w

ill allow
 a left turn 

out from
 the local structure plan area onto Bussell H

ighw
ay.   

As a w
orst case, the im

pact of ALL local structure plan traffic using a single access point on C
aves 

R
oad w

as assessed, based on the w
orst-case scenario of the VD

L and BO
B not constructed and thus 
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s on C
aves R

oad is m
odelled to be the highest possible.  The result of this assessm

ent is 
show

n below
 in Table 6-5. 

Table 6-5: U
ltim

ate Intersection Perform
ance – +20 years A

pprox. 2042 

Location 
A

pproach C
rit. M

vt. 
D

O
S 

LO
S 

A
ve. D

elay 
95

th %
ile Q

 
 

Access 1 
(AM

) 

Site (South) – R
T  

0.56
# 

C
# 

21s 
19m

# 

C
aves R

d (East) – LT  
0.03 

A 
7s 

1m
 

C
aves R

d (W
est) – R

T  
0.01 

A 
8s 

0m
 

Intersection 
0.56 

C
 

3s 
19m

 
 

Access 2 
(PM

) 

Site (South) – R
T  

0.40
# 

C
# 

21s 
12m

# 

C
aves R

d (East) – LT  
0.10 

A 
7s 

4m
 

C
aves R

d (W
est) – R

T  
0.02 

A 
8s 

1m
 

Intersection 
0.40 

C
 

3s 
12m

 

As can be seen, there is expected to be m
inim

al to no queuing on C
aves R

oad as m
ost vehicles w

ill 
be turning to and from

 the east in the direction of the Busselton city centre.  Also, there is expected to 
be acceptable delays for vehicles turning right from

 the local structure plan area onto C
aves R

oad 
w

ith delays in the order of 21s in both the AM
 and PM

 peaks, a low
 D

oS and overall LoS C
 for this 

m
ovem

ent in both peaks. 

Based on the above, the other proposed Access 2 onto C
aves R

oad is expected to operate at a 
significantly better m

anner in both the AM
 and PM

 and traffic flow
s are expected to be about one-fifth 

(700vpd versus the 3,500vpd) assessed in the results above. 

The m
ain internal intersection roundabout is expected to carry traffic flow

s w
ell w

ithin the capacity of a 
roundabout, w

ith the m
axim

um
 flow

s of approxim
ately 1,800vpd on the northern leg and no m

ore than 
800vpd on any other leg.  At these levels of traffic flow

s, there is expected to be m
inim

al queuing and 
delays at the roundabout and thus no queuing back onto C

aves R
oad.   
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 7 

C
onclusion 

Based on the analysis and discussions presented w
ithin this report, the follow

ing conclusions are 
m

ade for the Schem
e Am

endm
ent and Local Structure Plan application for Lots 4 & 12 C

aves R
oad 

and Lots 14 & 15 Bussell H
ighw

ay in Abbey (subject site): 

 
The subject site covers approxim

ately 30.5H
a of land area located im

m
ediately south of 

C
aves R

oad and southw
est of the intersection roundabout of C

aves R
oad and Bussell 

H
ighw

ay. 

 
It is proposed that the area w

ill be developed into approxim
ately 350-400 residential lots 

and public open space. 

 
The site is bound by: 

o 
Bussell H

ighw
ay to the east 

o 
W

etlands to the south 

o 
R

ural and tourism
 developm

ent to the w
est 

o 
C

aves R
oad to the north. 

 
N

o through traffic is designed for or expected w
ithin the local structure plan area.  

 
The future VD

L and BO
B projects w

ill affect the traffic flow
s on both C

aves R
oad and 

Bussell H
ighw

ay, but that w
ill only lead to im

proved operation of the proposed new
 

access for C
aves R

oad to the local structure plan area.  The Bussell H
ighw

ay access is 
lim

ited to left turn m
ovem

ents from
 C

aves R
oad and left turn m

ovem
ents to Bussell 

H
ighw

ay via Skiff W
ay, as per existing and therefore w

ould not have any significant 
detrim

ental traffic im
pact. 

 
The local structure plan area w

ill need to be developed in accordance w
ith the 

requirem
ents of Liveable N

eighbourhoods, specifically regarding the provision of 
pedestrian and cycle paths and connections, and road cross sections that adequately 
accom

m
odate the anticipated traffic volum

es. Providing direct connections betw
een the 

subject site and bus stops, the existing vibrant com
m

ercial precinct on the SW
 corner of 

C
aves R

oad / Bussell H
ighw

ay, the foreshore and bike paths w
ill ensure pedestrian and 

cyclist desire lines are catered for and reduce the travel distance betw
een m

ain attractors. 

 
Vehicle access to and from

 the local structure plan area has been confirm
ed to be able to 

operate as a single intersection w
ith full traffic flow

s in 20 years’ tim
e on C

aves R
oad 

assum
ing no VD

L or BO
B projects.  This is an unlikely scenario given VD

L and BO
B 

projects are planned for beyond the next 5 years; how
ever, indicates how

 low
 the traffic 

generating characteristics are of this private landow
ner group’s developm

ent proposal 
under the Planning Investigation Area.  

 
Intersections on C

aves R
oad are proposed to be T-junctions w

ith sufficient right turn 
pocket lengths betw

een current intersections on the north side of C
aves R

oad.   
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The Bussell H

ighw
ay connection is proposed through a new

 left-in/left-out intersection 
near a current all m

ovem
ent crossover.  This w

ill require extension of a traffic island 
southw

ards from
 the C

aves R
oad roundabout so to lim

it m
ovem

ents to left-in/left-out. 

 
O

verall, the local structure plan area is proposed to generate approxim
ately 3,500 vehicle 

trips per day. This traffic w
ill be m

ostly dispersed to the north to access C
aves R

oad, w
ith 

less traffic accessing Bussell H
ighw

ay via the loop road.   

 
The road netw

ork hierarchy w
ithin the structure plan area has been determ

ined based on 
daily flow

s and in accordance w
ith Liveable N

eighbourhoods 2009. G
iven the very low

 
generating characteristics of the proposal, traffic volum

es w
ill be accom

m
odated for in the 

surrounding road netw
ork. C

aves R
oad and Bussell H

ighw
ay are able to cater for the 

ultim
ate traffic flow

s in 20 years’ tim
e being a com

bination of current traffic grow
th on 

these roads and expected traffic flow
s from

 the local structure plan area.    

 
Internally all streets w

ithin the local structure plan area w
ill be designated as Access 

Streets of varying levels dependant on their traffic flow
s and function.  O

nly a single 
higher order street (Access Street B) is noted at the northern end of the m

ain north-south 
access street near C

aves R
oad.   

 
Although the existing public transport services are lim

ited in the area there is direct 
access to these services.  Access to these for patrons w

ill need to be considered in m
ore 

detail at a later subdivision stage w
ith footpaths and traffic islands provided on C

aves 
R

oad for crossing refuge. 

The high-level determ
ination of this TIA is that the developm

ent this local structure plan, under the 
assum

ed traffic generation and distributions noted is not expected to significantly com
prom

ise the 
surrounding m

ovem
ent transport netw

ork.  It can be concluded from
 the inform

ation presented in this 
TIA that the proposed Schem

e Am
endm

ent and Local Structure Plan should be supported by the 
future traffic netw

ork. Accordingly, overall, the transport characteristics of the local structure plan are 
considered acceptable.  
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 Executive Sum
m

a
ry 

Stantec Australia Pty Ltd (Stantec) has been com
m

issioned to prepare a desktop engineering servicing report for the area 
com

prising Lots 4 & 12 C
aves R

oad and Lots 14, 15 & 402 Bussell H
ighw

ay, Abbey (the Site) w
ithin the C

ity of Busselton.   

A concept subdivision layout has been prepared by R
ise U

rban and is included as Appendix A.  The inform
ation presented 

in this report is based on the concept subdivision layout, prelim
inary advice from

 the relevant service providers/authorities, 
and their available strategic planning inform

ation. 

The desktop review
 has identified that infrastructure exists w

ithin close proxim
ity to the Site w

hich can be extended to 
provide the proposed developm

ent w
ith the services discussed w

ithin this report. 
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1.
G

enera
l

1.1
Introduction

Stantec Australia Pty Ltd (Stantec) has been com
m

issioned to prepare a desktop engineering servicing report for the area 
com

prising
Lots 4 &

12 C
aves R

oad
and Lots 14, 15 & 402 Bussell H

ighw
ay,Abbey

(the Site) w
ithin the C

ity of Busselton.
Figure 2

below
 provides an overview

 of the Site.

A concept subdivision layout has been prepared by R
ise U

rban and is included as Appendix A.  The inform
ation presented 

in this report is based on the concept subdivision layout, prelim
inary advice from

 the relevant service providers/authorities, 
and their available strategic planning inform

ation.

1.2
Site D

escription
Site Location, Topography, and Existing Features

The Site is located near the intersection of C
aves R

oad
and Bussell H

ighw
ay, Abbey w

ithin the C
ity of Busselton, 

approxim
ately 8km

 w
est of the Busselton C

BD
.

Figure 1: Site Location

Figure 2
on the follow

ing page
indicates that the Site is typically parkland cleared of vegetation, w

ith severalsm
all pockets 

of trees
rem

aining.  A num
ber of dw

ellings and structures exist across the Site, particularly to the east w
here various

businesses are also located.  G
round levels across cleared potions

of the Site range betw
een

approxim
ately 3.60m

AH
D

 
and

1.00m
AH

D
, w

ith ground levels generally being highest at a central ‘ridge’ that runs approxim
ately east-w

est.  There 
are low

er lying areas to the north (up to C
aves R

oad) and particularly to the south (dow
n to the Vasse Estuary).  An 

existing dam
 is located in the south-w

est corner of the Site, in
a low

-lying area that is w
ithin the 1%

AEP floodplain of the 
Vasse Estuary.

Acid Sulfate Soil (ASS) risk m
apping published by the D

epartm
ent of W

ater and Environm
ental R

egulation, as presented 
in Figure 3, indicates

m
ost ofthe Site sits w

ithin an area
identified as having

‘m
oderate to low

 risk of ASS occurring w
ithin 

3m
 of natural soil surface…

’.  The southern portion of the site is w
ithin an area identified as having ‘high to m

oderate risk 
of ASS occurring w

ithin 3m
 of the natural soil surface’.
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Figure 2: Site O

verview
 (Im

agery: Nearm
ap, dated 06/04/2022) 

 

 
Figure 3: ASS Risk M

apping (Departm
ent of W

ater and Environm
ental Regulation) 
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 2. 
Ea

rthw
orks 

Earthw
orks w

ill be required to facilitate the proposed developm
ent of the Site.  It is understood that, in general, earthw

orks 
w

ill be designed and undertaken to achieve the follow
ing: 

 
Align w

ith the overall drainage strategy for the Site as outlined in a Local W
ater M

anagem
ent Strategy. 

 
Aim

 to m
im

ic the pre-developm
ent shaping and catchm

ent flow
 of the land. 

 
R

etain trees across the Site w
here it is feasible to do so. 

 
Allow

 for a m
inim

um
 habitable finished floor level of 3.00m

AH
D

 to address coastal inundation risk. 
 

N
o filling is proposed to be undertaken w

ithin the designated floodw
ay. 

An existing dam
 w

ithin the Site m
ay require filling depending on the proposed developm

ent layout.  If filling of the dam
 is 

necessary, it is recom
m

ended that specific geotechnical advice is sought on the requirem
ents for doing so. 
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 3. 
Sew

erage 
3.1 

Existing Infra
structure 

W
ater C

orporation operates a gravity sew
erage netw

ork in the area surrounding the Site, w
ith their existing infrastructure 

depicted in Figure 4.  The existing gravity sew
erage netw

ork is predom
inantly located north of C

aves R
oad and gravitates 

to an existing w
astew

ater pum
p station (W

W
PS), Busselton PS24, on the southern side of C

aves R
d adjacent the Site. 

Busselton PS24 discharges via a D
N

200 pressure m
ain that pum

ps to an existing W
W

PS south of the Site adjacent the 
Vasse Bypass, and from

 there ultim
ately east to W

ater C
orporation’s w

astew
ater treatm

ent plant on Q
ueen Elizabeth 

Avenue. 

 
Figure 4: Existing W

ater Corporation Sew
erage Infrastructure 
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 3.2 
Proposed

 D
evelopm

ent Servicing
 

The proposed developm
ent area is located w

ithin W
ater C

orporation’s SD
090 Busselton Long Term

 Sew
er Planning 

(SD
090) schem

e boundary.  This schem
e planning show

s that the Site is located w
ithin the catchm

ent of an existing pum
p 

station (Busselton PS24) and w
ill be serviced via D

N
150 gravity sew

ers extending from
 the PS24 site. 

An extract from
 W

ater C
orporation’s SD

090 docum
ent is included as Figure 5. 

W
ater C

orporation’s ESInet system
 indicates the existing gravity sew

ers at the Busselton PS24 site are approxim
ately 7m

 
deep, w

hich should be sufficient to service the proposed developm
ent of the Site. 

Stantec contacted the W
ater C

orporation as part of these investigations, w
ho confirm

ed the proposed developm
ent can be 

serviced via gravity sew
ers extending from

 the existing Busselton PS24 site.  A copy of correspondence w
ith W

ater 
C

orporation is included as Appendix B. 

 

Figure 5: Extract from
 W

ater Corporation SD090 
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 4. 
Pota

b
le W

a
ter 

4.1 
Existing Infra

structure 
Busselton W

ater operates a reticulated potable w
ater netw

ork in the area surrounding the Site.  As indicated in Figure 6,  

Busselton W
ater has an existing D

N
250 w

ater m
ain on the northern side of C

aves R
oad, and an existing D

N
375 m

ain on 
the eastern side of Bussell H

ighw
ay.  Busselton W

ater also has sm
aller diam

eter w
ater m

ains servicing the surrounding 
areas w

hich are not show
n in Figure 6 for clarity. 

 
Figure 6: Existing W

ater M
ain Locations (sm

aller reticulation m
ains not show

n) 

4.2 
Proposed

 D
evelopm

ent Servicing
 

Busselton W
ater w

as contacted to provide advice on the requirem
ents for servicing the proposed developm

ent of the Site 
w

ith potable w
ater.  Busselton W

ater advised that the existing D
N

250 m
ain on the northern side of C

aves R
oad is unlikely 

to have sufficient capacity to service the proposed developm
ent, how

ever this can only be confirm
ed by detailed 

investigations and hydraulic m
odelling.  Busselton W

ater advised that, if the existing D
N

250 m
ain does not have sufficient 

capacity, an extension from
 the existing D

N
375 m

ain east of Bussell H
ighw

ay is likely to be required. 

Stantec queried Busselton W
ater on w

hether only the initial stage(s) of developm
ent, or a certain num

ber of lots, could be 
serviced from

 the D
N

250 m
ain, w

ith extension from
 the D

N
375 m

ain undertaken as further developm
ent continues.  

Busselton W
ater advised that this w

as unlikely to be possible, but a hydraulic review
 at the D

eveloper’s cost w
ould be 

required to be able to confirm
 this. 

Busselton W
ater also advised that an extension from

 their D
N

375 m
ain is not part of their capital w

orks program
 in the 

next ten years and w
ould likely need developer funding.  Stantec has queried Busselton W

ater on the process for having 
this m

ains extension included w
ithin their capital w

orks program
 sooner, how

ever at the tim
e of preparing this report a 

response has not yet been received. 

A copy of correspondence w
ith Busselton W

ater is included as Appendix C
. 
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 5. 
Und

erground
 Pow

er 
5.1 

Existing Infra
structure 

An analysis of W
estern Pow

er’s D
FIS system

 has been conducted to determ
ine the existing pow

er supply configuration 
surrounding the developm

ent. The existing W
estern Pow

er netw
ork surrounding the site consists of the follow

ing:  

 
H

igh voltage (H
V) underground cables from

 the C
aves R

d / Bussell H
w

y intersection, in a w
esterly direction 

through to the Busselton H
oliday Park. This H

V line is located w
ithin the C

aves R
d reserve up to R

oberts R
d, 

after w
hich it deviates south and then w

est to the southern side of the native landscape strip. The existing 
underground cable can rem

ain in place, provided the alignm
ent does not clash w

ith any proposed services or 
roads w

ithin the proposed subdivision. 
 

H
V underground cable from

 the south-w
estern corner of the Site to the existing residence. It is likely that W

estern 
Pow

er w
ill require that this cable be rem

oved, and that the existing residence be re-supplied from
 the new

 internal 
pow

er netw
ork. 

 
H

V underground cable from
 the C

aves R
d / Bussell H

w
y intersection, in a southerly direction (eastern corner of 

the Site in vicinity of the existing m
arket site).   Provided this cable is in the correct alignm

ent and does not clash 
w

ith any proposed services, it is likely that W
estern Pow

er w
ill allow

 this cable to rem
ain in place as it currently 

services the m
arket site. 

 
Existing supply to Ice Factory. W

e are unable to locate the pow
er supply for this site, but it is likely to be an 

underground low
 voltage connection from

 either the m
arket site, or from

 the existing overhead line on the eastern 
side of Bussell H

w
y. It is likely that W

estern Pow
er w

ill allow
 this service to rem

ain in place. 

5.2 
Infra

structure C
a

pa
city / Prop

osed Up
gra

des 
Based on the proposed developm

ent, it is likely that the site pow
er dem

and w
ill be in the vicinity of 1.5-2 M

VA. This is 
based on the standard W

estern Pow
er load allocation of 4.7kVA per lot for residential lots and 200kVa/ha for com

m
ercial 

lots.  

The W
estern Pow

er N
etw

ork C
apacity M

apping Tool indicates that the forecasted rem
aining capacity for this area for 2021 

is in the order of 15-20M
VA (20/01/2021).  This figure indicates that capacity is available at the zone substation, how

ever 
w

e are unable to confirm
 w

hether any off-site feeder upgrades m
ay be required to service the developm

ent. This can only 
be confirm

ed via a form
al W

estern Pow
er Feasibility or D

esign Inform
ation Package application.  

In order to service the proposed subdivision, it is likely that a new
 sw

itchgear site w
ill be established near the new

 entrance 
(opposite R

oberts R
d).  The new

 H
V sw

itch w
ill be supplied by cutting into the existing H

V underground cable and w
ill 

supply tw
o transform

ers w
ithin the subdivision.  Transform

ers should be installed w
ithin public open spaces as they have 

fire exclusion zones that significantly reduce usable space w
ithin residential lots. 

It should be noted that due to the dynam
ic nature of W

estern Pow
er’s netw

ork, infrastructure requirem
ents and connection 

points referred above m
ay differ w

hen applications are placed in the future. It is recom
m

ended that a planning study be 
undertaken closer to the date of proposed load uptake to determ

ine if the existing netw
ork has the capacity to service the 

proposed developm
ent. 

 
 



 

 

Lots 4 & 12 C
aves Road and Lots 14,15 & 402 Bussell Highw

ay, A
bbey 

Engineering Servicing Report 
Com

m
unications | 9 

 6. 
C

om
m

unica
tions 

The proposed developm
ent w

ill require a fibre ready pit and conduit netw
ork to be installed at the D

eveloper’s cost.  

The pit and conduit w
ill be designed in accordance w

ith N
BN

 standards and w
ill be installed in the telecom

m
unications 

alignm
ent w

ithin the internal road reserves. O
nce installed and inspected, ow

nership of the pit and conduit netw
ork w

ill be 
transferred to N

BN
. 

An analysis of N
BN

’s D
BYD

 has been conducted in order to determ
ine the location of the existing N

BN
 netw

ork that w
ould 

supply the proposed pit and conduit netw
ork. The nearest existing N

BN
 netw

ork is located w
ithin the road reserve on the 

N
orthern side of C

aves R
oad. Based on the proposed developm

ent, it is likely that the connection w
ill initially originate 

from
 existing pits along C

aves R
oad (opposite R

oberts R
d). M

inor w
orks (relocations) m

ay be required in this vicinity to 
accom

m
odate the new

 connection to the subdivision. 

It should be noted that due to the dynam
ic nature of N

BN
’s netw

ork, infrastructure requirem
ents and connection points 

referred above m
ay differ w

hen applications are placed in the future. 

In addition to the new
 pit and conduit netw

ork, the developer w
ill be required to rem

ove all existing telecom
m

unications 
infrastructure that m

ay be located w
ithin the proposed new

 lots. 
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 7. 
G

a
s 

7.1 
Existing Infra

structure 
ATC

O
 G

as operates a reticulated gas netw
ork in the area surrounding the Site.  The closest infrastructure to the Site is an 

existing D
N

160 m
ain located on the eastern side of Bussell H

ighw
ay as indicated in Figure 7.  ATC

O
 G

as does not 
currently have infrastructure north of C

aves R
oad or w

est of Bussell H
ighw

ay. 

 
Figure 7: Existing G

as M
ain Location (other gas reticulation not show

n) 

7.2 
Proposed

 D
evelopm

ent Servicing
 

ATC
O

 G
as w

as contacted to provide advice on the requirem
ents for servicing the proposed developm

ent of the Site w
ith 

reticulated gas.  ATC
O

 G
as advised that their existing D

N
160 m

ain has capacity to service the proposed developm
ent of 

the Site.  ATC
O

 G
as also advised that a new

 D
N

160 m
ain w

ould need to be extended to the Site from
 the existing Bussell 

H
ighw

ay m
ain.  The location and length of the required m

ains extension w
ill depend on staging of the proposed 

developm
ent. 

W
hen the scope of the m

ains extension is know
n ATC

O
 G

as w
ould prepare a business case and assess w

hether they 
w

ould contribute tow
ards any of the m

ains extension cost or w
hether the D

eveloper w
ould be required to fully fund costs. 

Internally to the developm
ent, ATC

O
 G

as w
ould design the gas reticulation netw

ork.  It is anticipated that they m
ay fund 

the installation of the internal gas reticulation into a com
m

on trench provided by the D
eveloper (as is com

m
on for 

developm
ents in the area), how

ever this can only be confirm
ed by ATC

O
 G

as at the tim
e of detailed design. 

A copy of correspondence w
ith ATC

O
 G

as is included as Appendix D
. 
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 8. 
N

oise 
Based on the proxim

ity of the Site to C
aves R

oad and Bussell H
ighw

ay, it is recom
m

ended that the potential noise and 
acoustic im

pacts on the proposed developm
ent are considered.  It is recom

m
ended that a suitably qualified acoustic 

specialist be consulted to determ
ine w

hether specific acoustic treatm
ents m

ay be w
arranted (e.g. noise bund / noise w

all, 
setbacks, building requirem

ents, notices on titles etc.). 
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 9. 
D

evelopm
ent Sta

ging
 

D
evelopm

ent of the Site w
ill be undertaken in a staged m

anner w
ith an indicative staging layout show

n in Figure 8 below
. 

D
evelopm

ent is likely to com
m

ence in the northern portion of the Site adjacent C
aves R

oad w
here services can be 

extended into the Site from
 their existing locations.   

The initial stages of developm
ent w

ill likely include the tw
o proposed entry points from

 C
aves R

oad, w
ith developm

ent then 
continuing south in an orderly and logical m

anner to allow
 extensions of constructed infrastructure. 

It should be noted that, depending on the final staging layout and the staged construction of roads, tem
porary em

ergency 
access tracks m

ay be required to provide additional access/egress routes until a sufficient num
ber of road connections are 

constructed. 

 

 

Figure 8: Indicative Developm
ent Staging 
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ABBEY LANDSCAPE MASTERPLAN
SCALE 1 : 2500 @ A3
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POS 1 AND 6 LANDSCAPE CONCEPT PLAN

LEGEND

• Feature park immediately west of the main entry 
providing a strong sense of arrival playful open space 
under retained exis ng vegeta on

• Community focal area with space for small events.

CONCEPT

SCALE 1 : 600 @ A3

0 3 6 9 12 15
m

LOCATION PLAN

•  Feature park 
POS TYPOLOGY
PUBLIC OPEN SPACE 1

• POS 1 = 6520m2 

SIZE

BRA-03
• 1%AEP TWL (m2) 110
• Volume (m3) 41
• Slope                        1:6
• Depth (m) 0.5
FSA-03
• 1%AEP TWL (m2) 540
• Volume (m3) 309
• Slope                        1:6
• Depth (m) 1.0

• Passive turf recrea on under exis ng tree shade
• Combina on of nature play and custom play under 

tree canopy
• Shade structure and picnic facili es
• Part of the cycle/jogging network to the beach

FUNCTIONS / MATERIALS

• Source local materials where possible
• Large grouping of exis ng trees to be retained for 

shade and fauna habitat
• Water-wise na ve plan ng selec on
• Flood storage provision

ENVIRONMENTAL CONSIDERATIONS

FEATURE PLANTING

MULCH ONLY

SWALE PLANTING

PUBLIC ART

PROPOSED TREES

EXISTING TREESTURF / PASSIVE 
RECREATION

FEATURE PAVING

NETWORK PATH

FSA
SWALE

BRA

POS 6
POS 1

SWALEͳ05

SHELTER WITH 
PICNIC SETTING

PLAYGROUND

SHARED PATH 
NETWORK TO 
BEACH

TURF / PASSIVE 
RECREATION

GROUNDCOVERS 
AS VERGE 
TREATMENT

SHARED PATH
ENTRY WALL

•  Entry POS 
POS TYPOLOGY
PUBLIC OPEN SPACE 6

• POS 6 = 286 m2 

SIZE

SWALE-05
• 1%AEP TWL (m2) 262.298
• Volume (m3) 88.477
• Slope                        1:6
• Depth (m) 0.5

• Maximise shade with tree reten on
• Landscape treatment interface to water 

treatment swale
• Part of the cycle/jogging path network 

and connec on to broader precinct
• Vegeta on bu er to screen o  Caves 

Road

FUNCTIONS / MATERIALS

• Pocket park and main entry, closest to 
the Bussell Highway providing a strong 
sense of arrival

•  Area of retained exis ng vegeta on

CONCEPT

• Large grouping of exis ng vegeta on to 
be retained for shade and fauna habitat

• Water treatment plan ng selec on to 
swale

ENVIRONMENTAL CONSIDERATIONS
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POS 4 LANDSCAPE CONCEPT PLAN
SCALE 1 : 600 @ A3

0 3 6 9 12 15
m

LOCATION PLAN

•  Local POS 
POS TYPOLOGY
PUBLIC OPEN SPACE 4

• POS 4 = 3455 m2 

SIZE

BRA-09
• 1%AEP TWL (m2) 204
• Volume (m3) 83.405
• Slope                        1:6
• Depth (m) 0.5

FSA-09
• 1%AEP TWL (m2) 728
• Volume (m3) 451
• Slope                        1:6
• Depth (m) 1.0

• Truf - informal kick-about area
• Maximise shade with tree reten on
• Picnic facili es for family/friends 

gatherings
• Part of the cycle/jogging path network 

and connec on to broader precinct
• Vegeta on bu er to screen o  Caves 

Road

FUNCTIONS / MATERIALS

• Provide a local park to cater for 
residents within a 200-400m walkable 
catchment .

•  Large area of retained trees.  

CONCEPT

• Large grouping of exis ng vegeta on to 
be retained

• Water treatment plan ng selec on to 
Bio-Reten on Basin

• Water-wise na ve plan ng selec on 
• Flood storage provision

ENVIRONMENTAL CONSIDERATIONS

LEGEND

GROUNDCOVERS

MULCH ONLY

SWALE PLANTING

PUBLIC ART

PROPOSED TREES

EXISTING TREESPLANTING AREAS

FEATURE PAVING

NETWORK PATH
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POS 2

FSAͳ06

BRAͳ06

POS 5

FSAͳ08
BRAͳ08

•  Local POS 
POS TYPOLOGY

• POS 5 = 3420 m2 

SIZE

BRA-08
• 1%AEP TWL (m2) 137.906
• Volume (m3) 52.855
• Slope                        1:6
• Depth (m) 0.5
FSA-08
• 1%AEP TWL (m2) 503
• Volume (m3) 281
• Slope                        1:6
• Depth (m) 1.0

PUBLIC ART

TURF / PASSIVE 
RECREATION

• Provide a local park to cater for residents within a 200-
400m walkable catchment.  Provision of play elements 
to service commercial uses to the south.

CONCEPT

• Water-wise na ve plan ng selec on
• Water treatment plan ng selec on to Bio-Reten on 

Basins
• Flood storage provision

ENVIRONMENTAL CONSIDERATIONS

SHELTER WITH 
PICNIC SETTING

ABBEY SOUTH STRUCTURE PLAN
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POS 2 AND 5 LANDSCAPE CONCEPT PLAN
SCALE 1 : 600 @ A3
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m

LOCATION PLAN

• Turf - informal kick-about area
• Maximise shade with tree reten on
• Picnic facili es for family/friends gatherings
• Play elements

FUNCTIONS / MATERIALS

PUBLIC OPEN SPACE 5

• Local POS 
POS TYPOLOGY
PUBLIC OPEN SPACE 2

• POS 2 = 6034m2 

SIZE

BRA-06
• 1%AEP TWL (m2) 123
• Volume (m3) 46
• Slope                        1:6
• Depth (m) 0.5

FSA-06
• 1%AEP TWL (m2) 589.21
• Volume (m3) 345.139
• Slope                        1:6
• Depth (m) 1.0

LEGEND

GROUNDCOVERS

MULCH ONLY

SWALE PLANTING

PUBLIC ART

PROPOSED TREES

EXISTING TREESPLANTING AREAS

FEATURE PAVING

NETWORK PATH

FSA
BRA

POS 5

POS 2

PICNIC SETTING

PLAY AREA

SHARED PATH

TURF / PASSIVE 
RECREATION

SHARED PATH

• Large ac ve turf - informal kick-about area
• Maximise shade with tree reten on
• Shelter and picnic facili es for family/friends gatherings
• Part of the cycle/jogging path network and connec on to 

broader precinct. 

FUNCTIONS / MATERIALS

• Large grouping of exis ng trees to be retained for shade and 
fauna habitat provision

• Water-wise na ve plan ng selec on
• Water treatment plan ng selec on to Bio-Reten on Basin
• Flood storage provision
• Vegeta on to meet low threat requirements under AS 3959 

with ongoing management to maintain minimal fuel load

ENVIRONMENTAL CONSIDERATIONS

• Provide a local park to cater for residents within a 200-
400m walkable catchment. Park of the green network on 
the East – West alignment. 

CONCEPT
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POS 3A LANDSCAPE CONCEPT PLAN
SCALE 1 : 600 @ A3
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LOCATION PLAN

•  Neighbourhood POS 
POS TYPOLOGY
PUBLIC OPEN SPACE 3A

• POS 3A, 3B & 3C = 27,000 m2 

SIZE

BRA-10
• 1%AEP TWL (m2) 244
• Volume (m3) 100
• Slope                        1:6
• Depth (m) 0.5

• Turf - informal kick-about area
• Maximise shade with tree reten on
• Ac ve play spaces. Combina on of nature play and custom play for 

all ages under
• Shade structures, picnic ameni es and barbecues 
• Part of the cycle/jogging network and connec on to the wider 

precinct path network

FUNCTIONS / MATERIALS

• Part of the central linear POS that connects through the residen al 
area linking to the coast providing ac ve recrea onal park catering 
for ages include youth ranges

• Providing a large accessible play space with interest for all ages
• Fitness-centric space to promote well-being and ac ve lifestyle 

playing sports or parkour elements
• Exis ng tree to be protected and retained

CONCEPT

• Large grouping of exis ng trees to be retained for shade and fauna 
habitat

• Water-wise na ve plan ng selec on
• Water treatment plan ng selec on to Bio-Reten on Basin
• Flood storage provision
• Vegeta on to meet low threat requirements under AS 3959 with 

ongoing management to maintain minimal fuel load

ENVIRONMENTAL CONSIDERATIONS

LEGEND

GROUNDCOVERS

MULCH ONLY

SWALE PLANTING

PUBLIC ART

PROPOSED TREES

EXISTING TREESPLANTING AREAS

FEATURE PAVING

NETWORK PATH

FSA
BRA

POTENTIAL YOUTH 
AREA & MULTI USE 
COURT

TURF / PASSIVE 
RECREATION

PARKOUR SITE

SHARED PATH 
NETWORK TO 
BEACH

FITNESS AREA

PLANTING

PUBLIC ART 
OPPORTUNITY

PLAYGROUND

SHARED PATH 
NETWORK TO 
BEACH

MATCHLINE

MATCHLINE

BRAͳ10

POS 3A

SHELTER WITH 
PICNIC SETTING
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AS VERGE 
TREATMENT
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POS 3B AND 3C LANDSCAPE CONCEPT PLAN

LEGEND

SCALE 1 : 1000 @ A3

0 5 10 15 20 25
m

LOCATION PLAN

•  Neighbourhood POS 
     and ood way area

POS TYPOLOGY

PUBLIC OPEN SPACE 3B & 3C

• POS 3A, 3B & 3C = 27,000 m2 

SIZE

SWALE-12
• 1%AEP TWL (m2) 276.632
• Volume (m3) 94.064
• Slope                        1:6
• Depth (m) 0.5

• Landscape treatment interface to ood storage area and 
water treatment swale

• Picnic facili es for family/friends gathering
• Passive turf recrea on areas
• Part of the cycle/jogging network and connec on to the 

broader cycle path network

FUNCTIONS / MATERIALS

• Provide a so  landscaped interface on the western edge 
with a large meadow grasses

• Provision of a maintained parkland interface for residences, 
retaining exis ng vegeta on allowing for ood way 
considera ons

CONCEPT

• Water-wise na ve plan ng selec on to Bio-reten on areas
• Floodway and storage provision
• Vegeta on to meet low threat requirements under AS 3959 

with ongoing management to maintain minimal fuel load

ENVIRONMENTAL CONSIDERATIONS

BRA-13A
• 1%AEP TWL (m2) 105
• Volume (m3) 38
• Slope                        1:6
• Depth (m) 0.5
BRA-13B
• 1%AEP TWL (m2) 77
• Volume (m3) 27
• Slope                        1:6
• Depth (m) 0.5
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1. Introduction 
 The purpose of this report is to address all of the key planning and environm

ental considerations 
associated w

ith the area identified as ‘O
pen Space Investigation’ (“O

SI”) betw
een the Abbey 

South U
rban Area and Vasse N

orth U
rban Area as identified in the Leeuw

in - N
aturaliste S

ub-
regional S

trategy.   

The report sum
m

arises the key technical findings (environm
ental and hydrological) that have 

been resolved through the preparation of the Abbey South Structure Plan, and also uses 
inform

ation that is publicly available to assess the attributes of the southern portion of the O
SI 

area that is located to the south of the Abbey South Structure Plan area (Vasse N
orth O

SI - lots 
19 and 20). 

It is intended that this report be read as a supporting addendum
 to the Abbey South Structure 

Plan, and should be read in conjunction w
ith the Environm

ental Assessm
ent R

eport, Local W
ater 

M
anagem

ent Strategy, and Landscape Strategy that form
 part of the Structure Plan.  

This report considers the hydrological and environm
ental attributes of the entire O

SI area, and 
identifies the com

m
on and differing characteristics betw

een the Abbey South and Vasse N
orth 

portions. 

The investigations conclude that: 

a) 
The Abbey South portion of the O

SI area is noticeably different to Vasse N
orth w

ith 
respect to its topography / elevation, vegetation and surface w

ater hydrology;  
b) 

The key feature of the O
SI area is the portion of the B

roadw
ater N

ature R
eserve Sw

am
p 

Floodplain that traverses the O
SI area on an east-w

est axis. The large m
ajority of the 

Floodplain is located to the south of the Abbey South O
SI area. 

c) 
There are no other significant environm

ental features or attributes w
ithin the Abbey South 

O
SI. 

d) 
The Local W

ater M
anagem

ent Strategy that supports the Abbey South Structure Plan 
considers w

ater m
anagem

ent for both the Abbey South O
SI area, and the broader 

floodplain located to the south.  
e) 

Key considerations of w
ater m

anagem
ent, coastal inundation and open space 

requirem
ents, as identified in the Leeuw

in - N
aturaliste S

ub-regional S
trategy have all 

been adequately addressed across the Abbey South portion of the O
SI area via the 

Abbey South Structure Plan.  
f) 

The public open space depicted in the Abbey South Structure Plan adequately captures 
and fully retains the key hydrological and environm

ental attributes as w
ell as allow

ing for 
broader passive recreation uses, consistent w

ith the C
ity’s strategic planning for the 

broader area.  
g) 

The balance of the O
SI area w

ithin Abbey South that is not retained in public open space 
does not contain any significant environm

ental or hydrological features and is therefore 
not w

ell suited to form
 part of the open space netw

ork for environm
ental or hydrological 

purposes.  At betw
een 2.3m

 and 3.5m
 AH

D
 and alm

ost entirely cleared of vegetation, the 
physical characteristics of this area are no different to the Abbey U

rban area to the north. 
This area is therefore w

ell suited to m
ore intensive form

s of developm
ent such as that 

proposed by the Abbey South Structure Plan, and its retention as public open space 
w

ould be an inefficient use of developable land, resulting in a significant m
aintenance 

burden on the C
ity of Busselton w

ith little or no com
m

unity benefit to be gained. 

These findings and conclusions are discussed in further detail in the follow
ing sections of this 

report. 
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2. B
ackground 

 The Leeuw
in - N

aturaliste S
ub-regional S

trategy (“the Strategy”) w
as published by the W

estern 
Australian Planning C

om
m

ission in M
ay 2019 follow

ing extensive consultation and assessm
ent 

of an earlier 2017 draft. 

The A
bbey Planning Investigation A

rea w
as not identified in the 2017 draft and w

as included in 
the final version follow

ing further consideration by the D
epartm

ent of Planning, Lands and 
H

eritage and W
APC

. 

The Strategy is an overarching strategic land use planning docum
ent outlining the W

APC
’s 

approach to future planning and developm
ent w

ithin the C
ity of Busselton and the Shire of 

Augusta-M
argaret R

iver over the next 20 years.  

Section 5 of the 2019 Strategy identifies a range of universal and site-specific m
atters w

hich are 
to be considered and addressed as part of the planning investigations for each of the Planning 
Investigation Areas. These m

atters are sum
m

arised in Table 2 below
.   

 Table 1 – Planning C
onsiderations for A

bbey PIA
 as outlined in the Leeuw

in 
N

aturaliste Sub-regional Strategy (Section 5) 

U
niversal Considerations 

Site Specific Considerations  
 

Biodiversity value protection  
 

Bushfire risk  
 

D
rainage  

 
Landscape value protection  

 
Protection of significant environm

ental 
values 

 
U

tility services capacity  
 

W
ater source im

pact (groundw
ater 

and surface w
ater) 

 
Biodiversity values (adjacent w

etlands 
to south)  

 
Provision of land for em

ploym
ent 

generating activities  
 

Transition/interface w
ith adjacent 

tourist uses (caravan park to w
est, 

boutique uses to east) 

 
 In April 2021 the Abbey landow

ner group subm
itted to the W

APC
 a suite of technical reports and 

studies that addressed all of the universal and site-specific considerations listed above. 
 All five of the PIAs identified in the Strategy w

ere assessed and considered by the W
APC

 in 
O

ctober 2021, w
here in relation to the Abbey PIA, the W

APC
 resolved to (em

phasis added): 
 

1. 
D

esignate the follow
ing lots as ‘U

rban’: 
- 

Lot 12 on D
iagram

 43998  
- 

Lot 14 on D
iagram

 96590  
- 

Lot 15 on D
iagram

 96590  
- 

Lot 402 on D
eposited Plan 252489  

- 
N

orthern portion of Lot 4 on D
iagram

 46285  
 

2. 
D

esignate the follow
ing lots as ‘O

pen S
pace Investigation’: 

- 
S

outhern portion of Lot 4 on D
iagram

 46285. 
 

3. 
R

em
ove the A

bbey Planning Investigation A
rea from

 the S
trategy Plan.  

 
4. 

R
equire the preparation of a single structure plan over the entirety of the land identified in 

(1) and (2) above. In addition to the inform
ation to be included in a structure plan outlined 

in C
lause 16 of the D

eem
ed P

rovisions, the structure plan is to set out the follow
ing:  
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- 
a w

ater m
anagem

ent report that takes into consideration the land to the south and 
addresses all w

ater-related m
atters relevant to the proposal.  

- 
m

easures to m
anage risk from

 coastal inundation.  
- 

open space requirem
ents. 

 The W
APC

 also determ
ined to include a description of the O

pen Space Investigation category in 
the Strategy to further clarify its intent. The definition, located on page 18 of the strategy states: 
 O

pen Space Investigation 
Further investigation is to consider factors that m

ay be relevant to 
the intended open space purpose, such as w

etland buffer and 
flood m

anagem
ent requirem

ents. The final extent of land required 
for open space purposes is to be determ

ined through the 
investigation process and inform

ed by appropriate studies, and 
m

ay be larger, sm
aller or the sam

e size as the area designated 
as ‘O

pen S
pace Investigation’. 

 Follow
ing the W

APC
’s O

ctober 2021 decision, the landow
ners and R

ise U
rban m

et w
ith the 

W
APC

 C
hair and Senior D

epartm
ent of Planning, Lands and H

eritage officers to further clarify 
the purpose and intent of the O

pen Space Investigation (O
SI) area, and to ensure that the future 

Structure Plan w
ould align w

ith the C
om

m
ission’s intent for the Investigation Area.  At this 

m
eeting, it w

as agreed that a Structure Plan is the appropriate vehicle to determ
ine the full extent 

of the open space area in the southern half of Lot 4.  Further, it w
as acknow

ledged that the O
SI 

designation: 
 

a) 
Is “m

ore of a question m
ark than a fixed line” and is intended to be refined through the 

structure plan process to determ
ine w

hich portions are suitable for open space and / or 
urban developm

ent. 
b) 

D
oes not necessarily dictate that the land should be set aside for conservation or 

recreation purposes. R
ather, it is intended that the Structure Plan should determ

ine the 
extent of land needed for flooding / drainage / conservation and recreation purposes and 
ensure that this land is integrated into the broader urban area as part of an integrated 
and functional open space area. 

c) 
The floodw

ay and the hydrology of the area is the key site consideration for the 
investigation area. 

d) 
R

equires that w
ater m

anagem
ent, coastal inundation, and open space requirem

ents are 
addressed in the structure plan. 

 These specific considerations are addressed in subsequent sections and appendices of this 
report.  
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3. D
escription of the O

pen Space Investigation Area 
 The O

SI area extends beyond the southern boundary of the Abbey South area and includes a 
significant portion of w

hat w
as previously identified as the Vasse N

orth PIA in the 2019 Strategy. 
Sim

ilarly to Abbey South, the C
om

m
ission resolved to designate the northern portion of the 

Vasse N
orth area as O

SI, and the southern portion as U
rban. An extract from

 the 2021 Strategy 
M

ap that depicts the O
SI area in the green hatched area is Figure 1 below

. 

 
Figure 1 – extract from

 Leeuw
in – N

aturaliste S
ub-regional Strategy (W

A
P

C
, 2021) 

The com
bined extent of the O

SI area aligns w
ith the northern and southern boundaries of the 

current ‘C
onservation’ zone of Local Planning Schem

e 21. It should be noted the C
onservation 

designation is a zone and not a reserve, and does not preclude all form
s of developm

ent. R
ather, 

it is intended to recognise land containing special aesthetic, ecological or conservation values. 
The land w

as designated O
SI as recognition of the requirem

ent for further studies to determ
ine 

the extent of these values and how
 these relate to the open space requirem

ents of the 
surrounding urban area. This report, along w

ith the Abbey South Structure Plan dem
onstrates 

how
 those aesthetic, ecological and / or conservation values have been recognised and retained. 

A site plan and aerial photo depicting the full extent of the O
SI area for both Abbey South and 

Vasse N
orth is Figure 2 and is also included as Appendix 1 to this report, w

hile som
e im

ages / 
photographs of the Abbey portion of the O

SI taken betw
een 2020 and 2022 are included as 

Appendix 2. 

The com
bined O

SI area is approxim
ately 550m

 in w
idth (north – south) and approxim

ately 35ha 
in area.  O

f the 35ha, approxim
ately 10ha is located w

ithin Lot 4 C
aves R

oad (Abbey South O
SI), 

and the balance 25ha w
ithin lots 19 and 20 (Vasse N

orth O
SI).  A 10m

 w
ide unm

ade road 
reserve (Fox R

oad) separates Abbey South area from
 Vasse N

orth.  Fox R
oad contains good 

quality vegetation (predom
inantly pepperm

int trees) and due to its elevated topography of around 
2.5m

 - 3m
 AH

D
, form

s a physical bund betw
een the Abbey South and the low

er-lying Vasse 
N

orth areas.  
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Figure 2 – Abbey S

outh and Vasse N
orth O

pen S
pace Investigation A

reas 
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3.1 
B

roadw
ater N

ature Reserve Sw
am

p Floodplain  
As noted by the earlier planning investigations undertaken by the W

APC
 in 2021, the key 

significant natural feature of the O
SI area is the Broadw

ater N
ature R

eserve Sw
am

p (BN
R

S) 
floodplain, w

hich com
prises of both the 1%

 AEP event floodw
ay, and the broader flood 

fringe.  

D
W

ER
’s m

apping of the floodw
ay area is show

n at Figures 3 & 4 and Appendix 3. As 
dem

onstrated by the D
W

ER
 m

apping, the floodw
ay is largely confined to Vasse N

orth O
SI, 

w
ith the exception of a sm

aller offshoot to the north of the m
ain channel, w

hich is located 
w

ithin Abbey South O
SI.  

 
Figure 3 – D

W
E

R
 Floodw

ay M
apping (source: D

W
E

R
, 2021) 

D
W

ER
, in its factsheet on Floodplain M

anagem
ent (D

W
ER

, 2000) defines the tw
o 

com
ponents of the floodplain as follow

s: 

Floodw
ay 

The river channel and a portion of the floodplain w
hich form

s the m
ain flow

 
path for floodw

aters once the m
ain channel has overflow

ed. If the floodw
ay is 

even partially blocked then upstream
 flood levels m

ay be raised and thereby 
affect areas w

hich m
ay not have been previously affected. D

evelopm
ent in 

floodw
ays is to be avoided w

herever possible. 

Flood fringe  The area of the floodplain, outside of the floodw
ay, w

hich is affected by 
flooding but w

here developm
ent could be perm

itted provided appropriate 
m

easures are taken. These areas are generally covered by still or very slow
 

m
oving w

aters during a 100 year A
R

I flood. 

 
D

evelopm
ent (i.e. filling, building, etc) that is located w

ithin the flood 
fringe is considered acceptable w

ith respect to m
ajor river flooding. 

H
ow

ever, a m
inim

um
 habitable floor level of 0.50 m

etre above the 
adjacent 100 year flood level is recom

m
ended to ensure adequate flood 

protection.  
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D

evelopm
ent (i.e. filling, building, etc) that is located w

ithin the floodw
ay and 

is considered obstructive to m
ajor river flow

s is not acceptable as it w
ill 

increase flood levels upstream
. 

 
S

ource: D
W

E
R

 Factsheet – Floodplain M
anagem

ent, 2000 

Figure 4 depicts the extent of floodw
ay and flood fringe w

ithin the Abbey South O
SI area. 

Figure 4 – Abbey P
IA

 - D
W

E
R

 Floodw
ay and Flood Fringe (source: E

m
erge Associates, 2022) 

A full copy of D
W

ER
’s factsheet is Appendix 4. C

onsistent w
ith the Factsheet, D

W
ER

 has 
advised that developm

ent w
ithin the flood fringe area of Abbey South is perm

issible subject to 
achieving a habitable floor level of 2.3m

 AH
D

 or greater. This can be achieved either through the 
filling of the flood fringe area, or via a built-form

 response. 

The gross area of the m
apped floodw

ay (D
W

ER
, 2021) w

ithin the com
bined O

pen Space 
Investigation area is 8.5ha, of w

hich 1.3ha or 15%
 is located w

ithin Abbey South, w
hile the  
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balance 7.2ha or 85%
 is w

ithin Vasse N
orth. Sim

ilarly, the m
ajority of the flood fringe is also 

w
ithin the Vasse N

orth portion of the site, w
ith only 0.85ha of the flood fringe being located w

ithin 
the Abbey South O

SI area. 

This is dem
onstrated further in Table 2 below

.  

Table 2 – Floodplain Sum
m

ary 

 
 

A
bbey 

South 
Vasse 
N

orth 
Fox 

R
oad 

Total 

 Breakdow
n of 

com
bined O

SI 

Area com
prising 

Abbey South, 

Vasse N
orth and 

Fox R
oad 

Total O
SI A

rea (ha) 
10.4 

24.5 
0.53 

35.4ha 

D
W

ER
 Floodw

ay w
ithin 

O
SI (ha) 

1.33 
7.22 

0 
8.55ha 

Portion of Total Floodw
ay 

A
rea w

ithin O
SI %

 
15%

 
85%

 
0%

 
100%

 

D
W

ER
 Flood Fringe 

w
ithin O

SI* (ha) 
0.85 

16.51 
0 

17.36ha 

Portion of Flood Fringe 
A

rea w
ithin O

SI 
5%

 
95%

 
0%

 
100%

 

 C
om

parison of 

individual O
SI 

areas: (Vasse 

N
orth vs Abbey 

South) 

Floodw
ay as %

 of 
individual O

SI area 
13%

 
29%

 
- 

- 

Flood Fringe as %
 of 

individual O
SI area 

8%
 

67%
 

- 
- 

Total area of individual 
O

SI containing either 
floodw

ay or flood fringe 
2.18ha 

23.73 
- 

- 

Floodw
ay / fringe as %

 of 
individual O

SI area 
21%

 
96%

 
- 

- 

 *D
W

E
R

 m
apping also includes the m

ajority of the V
asse N

orth U
rban A

rea (lot 9001) w
ithin the flood fringe – 

generally coinciding w
ith the land that is 2m

 A
H

D
 or below

. 

Table 2 dem
onstrates the considerable differences betw

een the tw
o O

SI areas w
ith respect to 

the recognised hydrological features. The key findings that can be draw
n from

 Table 2 are: 

 
Approxim

ately 96%
 of the Vasse N

orth O
SI area is encum

bered by the floodplain 
(floodw

ay + flood fringe), w
hile only 21%

 of the Abbey South O
SI area is sim

ilarly 
encum

bered. 
 

The large m
ajority (85%

) of the m
apped floodw

ay area lies w
ithin the Vasse N

orth portion 
of the O

SI. 
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O

nly 13%
 of the total Abbey South O

SI is m
apped as floodw

ay.  The rest of the O
SI area 

is unencum
bered. 

As noted in the D
W

ER
’s fact sheet and the advice provided to the Abbey South project team

, the 
D

W
ER

’s expectation is that the floodw
ay itself is retained in full and is not filled, altered or 

developed such that there m
ay be upstream

 or dow
nstream

 im
plications. 

The landow
ner’s intentions for the Vasse N

orth O
SI area and the floodw

ay in particular are 
unknow

n, and there is no form
al structure plan or rezoning proposal at present.  It is reasonable 

to expect that the D
W

ER
 w

ill require the full retention of the m
apped floodw

ay area w
ithin the 

Vasse N
orth O

SI as part of any future developm
ent w

ithin the Vasse N
orth area, w

hile 
developm

ent over the rem
aining area w

ill be subject to the viability of filling the land to achieve 
adequate clearance for flood protection and coastal inundation. 

C
onsistent w

ith the D
W

ER
’s advice, the Abbey South Structure Plan retains the full 1.33ha (or 

13%
) portion of the floodw

ay w
ithin Abbey South O

SI area as part of a broader contiguous open 
space area com

prising m
ore than 2.7ha (2.3ha of w

hich is located w
ithin the designated Abbey 

South O
SI area).  It also retains the connection to the m

ain floodw
ay channel in the south 

w
estern corner of the O

SI area, ensuring that the pre-developm
ent site hydrology and the overall 

function of the floodw
ay is retained. 

 
Figure 5 – Im

age of A
bbey S

outh floodw
ay. P

hoto taken from
 the w

estern end of the site and facing east (source: 
R

ise U
rban, N

ovem
ber 2021) 

3.2 
W

etlands 
The O

SI area does not contain any C
onservation C

ategory or R
esource Enhancem

ent w
etlands.  

A sm
all portion of Abbey South, and the entirety of Vasse N

orth is m
apped as M

ultiple U
se (M

U
) 

w
etland.  M

U
 w

etlands are indicative of groundw
ater being close to the surface, but w

here no 
ecological values are present.  The D

W
ER

 does not generally require retention of M
U

 w
etlands 

unless other attributes (such as a floodw
ay) are also present, and there are num

erous exam
ples 

of other M
U

 w
etlands being filled and developed throughout the G

eographe region and beyond. 
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W
hen M

U
 w

etlands are retained, the D
W

ER
 and D

BC
A do not typically require any buffers for 

conservation purposes. 

3.3 
Trees and Vegetation 

The O
SI area is largely cleared of intact native vegetation and has been used for livestock 

grazing for the past 50 years. R
em

nant paddock trees are scattered throughout the area, w
ith 

predom
inantly A

gonis flexuosa (pepperm
int trees) w

ithin Abbey South, and M
elaleuca 

(paperbark) species w
ithin Vasse N

orth. G
round cover vegetation com

prises solely of non-native 
paddock grasses.  

Environm
ental consultants Em

erge Associates have advised that the differing species of trees 
w

ithin the area are indicative of the topography and soil types, w
ith pepperm

ints preferring drier 
sandy soils, and m

elaleuca typically being found in low
er-lying and w

etter areas. 

The Abbey South Structure Plan proposes to retain the m
ajority of the m

ature trees w
ithin the 

central and w
estern portions of the O

SI area. The south eastern portion of Abbey South is alm
ost 

entirely cleared w
ith the exception of a scattering of sm

all to m
edium

 size pepperm
int trees 

adjacent to the eastern boundary.  These trees w
ere observed by Em

erge Associates to be: 

a) 
in poor health due to historical land uses and dam

age from
 cattle;  

b) 
likely to be deem

ed to be unsuitable from
 a safety perspective for retention in PO

S; 
and 

c) 
unlikely to provide suitable habitat for black cockatoos or w

estern ringtail possum
s 

due to low
 foraging value (in the case of cockatoos) and lack of canopy connectivity 

for possum
s. 

O
verall the ecological value of these trees is found to be very low

, and their retention is not 
w

arranted on environm
ental grounds. 

 
Figure 5 – R

em
nant pepperm

int trees in S
E

 corner of A
bbey S

outh O
S

I area – facing north w
ith eastern 

boundary on the R
H

S
 of im

age (source: E
m

erge Associates, 2022) 
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The condition and / or significance of vegetation w
ithin lots 19 and 20 has not been assessed as 

part of this review
. 

3.4 
Topography 

Topography w
ithin the O

SI area varies considerably. In general term
s the area slopes north to 

south. The highest point is in the north eastern portion of the O
SI area, w

hich sits at betw
een 

2.2m
 and 3.2m

 AH
D

.  The eastern portion of Fox R
oad is higher again, at around 3.5m

 AH
D

. 
The land then drops aw

ay steeply on the southern side of Fox R
oad to around 1m

 AH
D

 
(coinciding w

ith the m
ain channel of the floodw

ay) and then rem
ains low

 at betw
een 1m

 and 2m
 

AH
D

 throughout the Vasse N
orth area. 

The south w
estern end of Abbey South drops from

 around 3.4m
 AH

D
 at the northern end of the 

O
SI area dow

n to 1m
 AH

D
 (corresponding to the floodw

ay area) before clim
bing back up to 

betw
een 2 and 3m

 AH
D

 at Fox R
oad. From

 Fox R
oad the levels drop back dow

n to betw
een 1m

 
– 1.6m

 AH
D

, and rem
ain at this level for the rem

ainder of the O
SI area and beyond into the 

Vasse N
orth urban area. 

In order to further dem
onstrate the changes in levels across the site, a topographic m

ap and 
longitudinal cross sections are included at Figure 6 and Appendix 5.  

   

 
Figure 6 – O

pen S
pace Investigation A

rea C
ross S

ections (source: E
m

erge Associates) – upper cross-section 
w

estern portion of site (N
/S

); low
er cross-section eastern portion of site (N

/S
). R

efer Appendix 5 for full versions. 
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4. Specific M
atters to be A

ddressed 
 The follow

ing sections specifically reference and address the three key m
atters identified in the 

Leeuw
in-N

aturaliste Sub-regional Strategy that are to be considered as part of the further 
investigations into the suitability of the Abbey South O

SI area for open space and / or 
urbanisation. These three key m

atters are: 

1. 
W

ater m
anagem

ent 
2. 

C
oastal inundation; and 

3. 
O

pen space requirem
ents. 

Further discussion in relation to each m
atter is set out in the follow

ing sections. 

4.1 
W

ater M
anagem

ent 
C

onsistent w
ith the requirem

ents of the Strategy, Em
erge Associates has prepared a w

ater 
m

anagem
ent report in the form

 of a Local W
ater M

anagem
ent S

trategy (“LW
M

S”) w
hich 

addresses the key hydrological considerations of the Abbey South Structure Plan area including 
the Abbey South O

SI in both the pre-developm
ent and post-developm

ent stages. 

Em
erge engaged w

ith D
W

ER
 early in the form

ulation process of the LW
M

S, and w
ere advised 

via em
ail dated 23 February 2021 of the follow

ing considerations for the LW
M

S: 

 
The D

W
ER

 m
apping tool (online) is incorrect, and the flood fringe w

ithin the Abbey South 
area is in fact sm

aller than w
hat is show

n on the m
apping tool. (C

opy of the updated 
m

apping w
as provided and is reflected in all structure plan docum

ents). 
 

It is critical that the connectivity betw
een the Vasse N

orth and Abbey South portions of 
the m

apped floodw
ay is m

aintained. 
 

D
W

ER
 has no objection to filling w

ithin the flood fringe area provided that a m
inim

um
 

habitable floor level of 2.3m
 AH

D
 is achieved. 

The LW
M

S is included in full as Appendix 2 to the Abbey South Structure Plan. 

The key findings of the LW
M

S relevant to the Abbey O
SI area are sum

m
arised below

:  

 
As per D

W
ER

’s advice, the floodw
ay is fully retained w

ithin the proposed public open 
space area, and its connection to the broader (and m

ain) floodw
ay to the south has been 

fully retained w
ithin the site (south w

estern corner) and is not proposed to be 
m

odified.  The im
pact of flooding (and height) has been considered as part of the 

m
odelling undertaken to determ

ine drainage areas and required public open space. 
 

Pre-developm
ent hydrological conditions are m

aintained based on the detention and 
retention of w

ater w
ithin the site, accom

m
odated through the proposed public open 

space netw
ork.   

 
N

o conservation category or resource enhancem
ent w

etlands are identified w
ithin the 

site, nor w
ithin 50 m

 of the site.  Therefore no w
etland features require specific 

protection, and no buffers for identified nearby values need to be accom
m

odated w
ithin 

the site. 
 

The change in land use from
 rural / agricultural to residential w

ill reduce the total nutrient 
loads infiltrating into the underlying groundw

ater.  
 

Infiltration via bio retention areas and vegetated sw
ales w

ill also provide treatm
ent via 

filtration and adsorption of pollutants/nutrients and w
ill im

prove w
ater quality that is 

discharged into the floodw
ay from

 its present state.  
 

Acid sulfate soils (ASS) can be m
anaged through the standard developm

ent process, 
and is only an issue if the perm

anent groundw
ater is intersected.  Based on the existing 

separation to groundw
ater and fill required w

ithin the site, deep excavation w
ithin the 

southern portion of the site is unlikely, and therefore disturbance of ASS w
ill be low

.  
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At the tim
e of w

riting, the LW
M

S is still under assessm
ent by both D

W
ER

 and the C
ity of 

Busselton.  D
W

ER
 provided som

e initial com
m

ents to the consultant team
 in Septem

ber 2022, 
as is typical during the assessm

ent of the LW
M

S.  D
W

ER
 has not raised any specific concerns 

pertaining to the proposed treatm
ent of the floodw

ay and flood fringe w
ithin the Abbey South O

SI 
area. 

 
Figure 7 – Abbey S

outh Inundation P
lan – 1%

 A
E

P
 E

vent – extract from
 LW

M
S

 (source: Em
erge A

ssociates, 
2022) 

4.2 
C

oastal Inundation 
The Strategy requires, as part of the Structure Plan for Abbey South, to consider m

easures to 
m

anage risk of coastal inundation. 

The C
ity of Busselton form

ally adopted its ‘C
oastal H

azard R
isk M

anagem
ent and Adaptation 

Plan’ in O
ctober 2022 (post-lodgem

ent of the Abbey South Structure Plan). 

The C
oastal H

azard R
isk M

anagem
ent and Adaptation Plan (C

H
R

M
AP) provides a long-term

 
view

 of coastal hazards for the C
ity and recom

m
ends pathw

ays to adapt to future oceanic and 
coastal conditions, including coastal inundation. The C

H
R

M
AP aim

s to ensure that the C
ity is 

strategically w
ell-placed to contend w

ith those hazards as and w
hen they arise. 

The D
epartm

ent of Transport had previously confirm
ed a flood level of 3.8m

 AH
D

 is the forecast 
m

axim
um

 flood level in the 100
th year in a m

ajor storm
 event. 

Instead of m
andating 3.8m

 as a m
inim

um
 finished floor level, w

hich w
ould have significant 

econom
ic im

plications for all of Busselton, the C
H

R
M

AP recom
m

ends a m
edium

 - to long-term
 

‘protect’ strategy for inundation risk for the C
ity’s m

ain urban/developed areas, including Abbey. 
That w

ould entail the construction of a continuous seaw
all/bund or sim

ilar in the foreshore 
reserve for m

uch of the coast. It w
ould also entail w

orks to prevent seaw
ater entering urban 

areas via the various ‘gaps’ along the coast – such as drain and inlet entry channels. 

The protect approach enables a reduced FFL requirem
ent.  The advertised version of the 

C
H

R
M

AP recom
m

ended a m
inim

um
 FFL of 3.0m

 AH
D

 across the entire Busselton coastal 
region.  3.0m

 AH
D

 w
as chosen in recognition of the fact that it m

ay take several decades to  
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im
plem

ent the m
edium

- to long-term
 protect strategy for inundation risk for the C

ity’s m
ain 

urban/developed areas, and there is still a significant coastal inundation risk in the interim
 period. 

Follow
ing advertising of the C

H
R

M
AP in early 2022, the C

ouncil resolved to reduce this m
inim

um
 

FFL requirem
ent from

 3.0m
 dow

n to 2.7m
 AH

D
 in areas w

here protection is proposed.  The 
reduced level cam

e about as a result of som
e detailed flood and storm

 m
odelling in the Port 

G
eographe area.  Page 60 of the C

H
R

M
AP explains further: 

That m
odelling indicates that the level of a 1 in 500 year coastal storm

 surge w
ith present 

day m
ean sea levels is 2.5m

 AH
D

 (i.e. 2.5 m
etres above m

ean sea level), or 3.4m
 AH

D
 w

ith 
m

ean sea level 0.9 m
etres higher, rather than 2.9m

 A
H

D
 or 3.8m

 AH
D

 respectively. That 
m

odelling, prepared by B
aird C

onsultants for the developers (Aigle R
oyal) has been 

accepted by D
oT, and there is not seen to be any reason w

hy the figure w
ould be higher for 

other parts of the C
ity’s coast. O

n the basis of that, it is considered that m
inim

um
 FFLs for 

new
 developm

ent in areas w
here a m

edium
- to long-term

 protect strategy for inundation risk 
is being proposed could be reduced from

 the originally proposed 3.0m
 A

H
D

 to 2.7m
 AH

D
. 

The reason that 2.5m
 A

H
D

 is not proposed is because som
e of the projected 0.9m

 sea level 
rise over the next 100 years w

ill occur in the period betw
een now

 and w
hen the m

edium
- to 

long-term
 protect strategy for inundation risk can actually be im

plem
ented. 

As a direct response to the risks associated w
ith coastal inundation, the Abbey South Structure 

Plan includes a requirem
ent for a m

inim
um

 FFL of 3.0m
 in keeping w

ith the advertised draft 
C

H
R

M
AP. G

iven that the final version, including the revised FFL of 2.7m
 AH

D
 has now

 been 
form

ally adopted, it is expected that the Structure Plan w
ill be am

ended to reduce the m
inim

um
 

required FFL accordingly.  This w
ill be pursued at an appropriate juncture in the assessm

ent of 
the structure plan. 

4.3 
O

pen Space R
equirem

ents 
The third consideration of the Leeuw

in N
aturaliste Sub-regional S

trategy is “open space 
requirem

ents”. The Strategy does not go into any further detail as to w
hat the open space 

requirem
ents are, or w

hether there are additional open space requirem
ents over and above the 

typical requirem
ents that are set out in Liveable N

eighbourhoods and form
 part of any urban 

developm
ent. 

The open space requirem
ents and provision for Abbey South, including detailed description and 

landscape concept plans for each area, is addressed in considerable detail in section 4.5 of the 
Structure Plan explanatory report, and section 4.5.2 deals specifically w

ith the O
SI area.   

O
verall, the Abbey South Structure Plan provides 4.7ha of public open space. This equates to 

m
ore than 15%

 of the gross structure plan.5 area. 

Even w
ith the 1.3ha floodw

ay and all of the other high frequency drainage areas deducted from
 

the PO
S contribution, the Structure Plan still delivers m

ore than 11.5%
 useable and creditable 

public open space (as defined by Liveable N
eighbourhoods).  This is around 13%

 or 3,700m
2 

m
ore creditable open space than the m

inim
um

 requirem
ent. 

As per the advice provided to the landow
ners by the W

APC
 C

hair and senior officers in 
N

ovem
ber 2021, the Structure Plan integrates the floodw

ay feature into the broader PO
S 

netw
ork, such that it provides a high am

enity, functional area of open space, as opposed to an 
isolated and unusable area. This has resulted in the 1.3ha floodw

ay area being incorporated into 
a larger 2.7ha area of contiguous open space that provides for a range of passive recreation and 
am

enity functions, as w
ell as retaining betw

een 30 and 40 m
ature paddock trees. 

In considering the suitability of the rem
ainder of the Abbey South O

SI area for open space, it 
should be noted that the rem

ainder of the O
SI area is largely cleared of trees, and does not 

contain any w
etlands, w

aterw
ays, floodw

ays, or other natural features of note. As such, any 
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additional open space in this location w
ould be purely for recreation purposes (passive or active), 

as opposed to providing any form
 of conservation. 

 
Figure 8 – S

E C
orner of A

bbey S
outh O

S
I facing w

est. Fox R
oad on the LH

S
 of picture (source: R

ise U
rban, 

2021) 

The C
ity of Busselton has confirm

ed via its S
port and R

ecreation Facilities S
trategy 2020 – 2030 

that it does not require any active open space (playing fields or sporting facilities) in this area, 
and prefers that active open space is located centrally w

ithin the Vasse urban area w
here there 

is a larger residential catchm
ent and better accessibility.  The S

port and R
ecreation Facilities 

S
trategy has a clear preference for larger m

ulti-purpose sporting facilities at the district and 
regional level of the hierarchy, as opposed to sm

aller neighbourhood level playing fields w
hich 

are inefficient and difficult / costly to m
aintain.   

The Abbey South O
SI is not w

ell suited for playing fields or other form
s of active open space at 

either the neighbourhood or district scale given the separation from
 the bulk of the residential 

catchm
ent, the lack of suitable land area to provide facilities of an appropriate scale (district open 

space is typically >10ha in area), and the potential conflict w
ith the existing floodw

ay, w
hich is 

required to be retained even if the balance of the site w
as identified for active open space. 

Furtherm
ore, groundw

ater in this area is fully allocated, m
eaning that there is no w

ater available 
for irrigation purposes. As such, any open space in this area w

ould have to be unirrigated unless 
the C

ity could source a suitable w
ater supply (i.e. by purchasing a groundw

ater licence or using 
schem

e w
ater) to m

aintain the open space in the longer term
. 

H
aving ruled out the suitability of the O

SI for active open space, the only other possible open 
space use in this location is for passive recreation.  In this regard, it should be noted that the 
Abbey South Structure Plan provides substantial areas for passive recreation (4.7ha in total). 
These areas incorporate paths, shelters, picnic / barbecue areas and playgrounds, as w

ell as 
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retaining the best trees across the site and providing an integrated drainage and w
ater 

m
anagem

ent response consistent w
ith best practice.  The absence of any trees in the eastern 

half of the O
SI area m

eans that any passive open space in this location w
ould lack shade and 

interest unless it w
as to be artificially created via shade structures, public art, play equipm

ent, 
and  other structures. The lack of irrigation w

ater w
ould once again be a significant constraint for 

PO
S in this area.  W

hilst this area could theoretically be adapted to be used as passive open 
space, there are m

ore appropriate areas elsew
here w

hich retain natural features and provide 
connectivity and recreation opportunities to residents.  Passive open space in this location w

ould 
not serve any planning, environm

ental or com
m

unity benefit, and w
ould result in an inefficient 

and inappropriate use of land that w
ould be better utilised for m

ore intensive form
s of 

developm
ent.  

In the C
ouncil report dated 16 N

ovem
ber 2022 concerning the initiation of the Schem

e 
Am

endm
ent for the Abbey South area, C

ity of Busselton officers noted that: 

The C
ity has not independently identified any strategic basis for additional open space in 

this location. Further, there is general acceptance by officers that a portion of the ‘O
pen 

S
pace Investigation’ area is suitable for urban developm

ent. 

This view
 aligns w

ith the C
ity’s Local Planning Strategy 2019, as w

ell as the Sport and 
R

ecreation Facilities S
trategy 2020 – 2030, and S

trategic C
om

m
unity Plan 2021-2031 – none of 

w
hich identify the need for any specific open space infrastructure in the Abbey South area. 

O
n this basis, and in considering the ‘open space requirem

ents’ for Abbey South, the follow
ing 

key points are apparent: 

 
The Abbey South Structure Plan recognises and retains all of the significant 
environm

ental and hydrological features w
ithin the O

SI area and incorporates them
 into 

larger areas of useable public open space. 
 

The balance of the O
SI has little or no conservation value and is not constrained by any 

w
etlands, floodplains or habitat. 

 
The Abbey South O

SI is not w
ell suited as active open space, and the C

ity does not 
support active open space in this location.   

 
The Abbey South Structure Plan provides considerably m

ore open space than the 
m

inim
um

 requirem
ent under W

APC
 Policy, and in a m

anner that is consistent w
ith the 

objectives and requirem
ents of Liveable N

eighbourhoods. 
 

The C
ity has no strategic plan or requirem

ent for additional open space in this location; 
and does not w

ish for the Abbey South O
SI to be designated as public open space in full 

due to the significant and ongoing m
aintenance burden that it w

ould create, and w
ith little 

or no com
m

unity benefit in return. 

From
 this, it can be concluded that the ‘open space requirem

ents’ are adequately and 
appropriately addressed via the Abbey South Structure Plan, and that the rem

aining portions of 
the Abbey South O

SI are not suitable for open space. 
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5. C
onclusion 

 This report sum
m

aries the findings of the technical studies prepared over the O
SI area, and 

addresses the specific m
atters identified in the Leeuw

in-N
aturalise Sub-regional Strategy. 

The studies have determ
ined that the Abbey South and Vasse N

orth portions of the O
SI area are 

physically very different.  The entirety of the Vasse N
orth portion is significantly constrained due 

to the presence of the m
ain floodw

ay channel and the low
-lying nature of the land around it.  This 

is in stark contrast to the Abbey South portion w
hich, except for the areas that are proposed to 

be retained in open space, has few
 constraints and is on average m

ore than a m
etre higher than 

the area to the south.  W
hilst a portion of the floodw

ay is located w
ithin the Abbey South area, 

this is an offshoot rather than the m
ain channel, and it does not ‘flow

’ even in the m
ost severe 

w
eather events. N

otw
ithstanding, this floodw

ay is proposed to be retained in full, as required by 
D

W
ER

, and w
ill be integrated into the broader open space netw

ork, as required by the W
APC

. 

This report addresses the three key areas that are identified in the Leeuw
in-N

aturaliste Sub-
regional Strategy, being w

ater m
anagem

ent, coastal inundation, and open space requirem
ents, 

and dem
onstrates that the current structure plan is an adequate and appropriate response to 

these key m
atters. 

As noted in the definition of O
pen Space Investigation on page 18 of the Strategy: 

The final extent of land required for open space purposes is to be determ
ined through the 

investigation process and inform
ed by appropriate studies, and m

ay be larger, sm
aller 

or the sam
e size as the area designated as ‘O

pen S
pace Investigation’. 

 R
etaining the entire O

SI area as public open space w
ould be a poor planning outcom

e as: 

a) 
It is contrary to the C

ity’s strategic plan for open space in the area; 
b) 

It does not contain any environm
ental or natural attributes that are w

orthy of retention, 
apart from

 those proposed to be retained and w
hich are clearly identified on the Structure 

Plan; 
c) 

It is not w
ell suited for active open space / playing fields due to size and location 

constraints; and 
d) 

Any passive recreation function in this area w
ould require artificial shade and am

enity if it 
is to be w

ell utilised. 

O
verall, setting aside the entirety of the Abbey O

SI area for open space is unnecessary, serves 
no planning purpose, and is an inefficient use of unconstrained land that is better suited for urban 
developm

ent.   

Elem
ent 1 (page 2) of the W

APC
’s operational policy Liveable N

eighbourhoods 2009 actively 
discourages the unnecessary sterilisation of land that is suitable for urbanisation, and states 
(em

phasis added):  

A
nother aspect of urban developm

ent requiring critical review
 under Liveable N

eighbourhoods 
is the am

ount of land set aside for various agency requirem
ents, based on the conventional 

view
 that m

ore is better.  

This applies, for exam
ple, to land allocation for environm

ental buffers, easem
ents, foreshores, 

setbacks, acoustic barriers, street reserves and com
m

unity facilities (eg schools). This 
excessive approach to land use decreases urban efficiency, w

astes land, decreases 
density, increases overall cost of urban developm

ent and contributes to urban spraw
l. 

M
any of the issues or concerns can be dealt w

ith by using appropriate urban design or built 
form

 solutions.  
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W
hen producing a structure plan, these various land requirem

ent m
atters should be 

critically review
ed, to ensure that land is being used efficiently.    

The Abbey South Structure Plan undertakes a critical review
 of the O

SI area as required by both 
the Leeuw

in-N
aturaliste Sub-regional S

trategy and Liveable N
eighbourhoods and delivers an 

outcom
e that m

akes efficient use of the land, w
hilst still com

fortably exceeding the m
inim

um
 

environm
ental and am

enity expectations to deliver a high-quality and site responsive land use 
plan. 

This land use efficiency w
ill not only go som

e w
ay tow

ards addressing the critical housing 
shortage in the C

ity of Busselton, but w
ill also relieve som

e of the pressure to develop other less-
suitable areas such as Vasse N

orth and Am
bergate, w

hich are low
-lying, flood prone areas that 

require a considerable am
ount of fill and / or have a num

ber of natural constraints that are not 
found in the Abbey South O

SI area.    

 

 
Figure 9 – Eastern end of A

bbey S
outh O

S
I facing south w

est. Fox R
oad trees in the background (source: R

ise 
U

rban, 2021) 
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Abbey South Open Space Investigation Area

Site photos (Nov 2020, Nov 2021 and Dec 2021)

Rise Urban Pty Ltd



Abbey South Open Space Investigation Area

Site Plan
Abbey South OSI 
Area



Abbey South Open Space Investigation Area

Site Plan
Combined OSI Area



Abbey South Open Space Investigation Area

Image 1

South east corner of OSI area –
facing north with boundary fence to 
lot 8 Bussell Highway on right 

(Nov 2021)



Abbey South Open Space Investigation Area

Image 2

SE Corner of OSI area – facing west 
with boundary fence to Fox Road on 
left 

(Nov 2021)



Abbey South Open Space Investigation Area

Image 3

Central eastern portion of the Abbey 
South OSI area – facing west / south 
west. Fox Road trees on left. 

(Dec 2021)



Abbey South Open Space Investigation Area

Image 4

Southern boundary of Abbey South 
OSI area facing south into Fox Road 
(immediate foreground) and Vasse 
North OSI area beyond. Note the 
elevated ‘bund’ in Fox Road 

(Nov 2021)



Abbey South Open Space Investigation Area

Image 5

South eastern boundary of Abbey South 
OSI area facing south into Fox Road 
(immediate foreground) and Vasse North 
OSI area and floodway beyond. Note the 
elevated ‘bund’ in Fox Road 

(Nov 2022)



Abbey South Open Space Investigation Area

Image 6
Eastern end of Abbey OSI facing west 
with Fox Road on left 

(Nov 2022)



Abbey South Open Space Investigation Area

Image 7
Eastern end of Fox Road and Abbey 
OSI, facing west 

(March 2021)



Abbey South Open Space Investigation Area

Image 8

Central portion of OSI area – facing 
north west. Trees in background to be 
retained in POS.

(Dec 2021)



Abbey South Open Space Investigation Area

Image 9

north western corner of OSI – facing 
south with floodway in mid-ground 
and Fox Road in the distance 

(Nov 2021)



Abbey South Open Space Investigation Area

Image 10

Floodway at western end of the OSI 
area – facing south east (Nov 2021). 
Photo taken from the north bank. 
Trees on LHS to be retained in POS.

(Nov 2020)



Abbey South Open Space Investigation Area

Image 11

Floodway at western end of the OSI 
area – facing south east (Nov 2021). 
Photo taken from the north bank. 
Trees on LHS to be retained in POS.

(Nov 2021)



Abbey South Open Space Investigation Area

Image 12

Floodway at western end of the OSI 
area from south bank (standing on 
the future ‘peninsula’) – facing west 
Trees in background to be retained 
in POS.

(Dec 2021)



Abbey South Open Space Investigation Area

Image 13

Causeway track across floodway –
facing south.

(Nov 2022)



Abbey South Open Space Investigation Area

Image 14

Central portion of retained floodway 
– facing west. Trees to be retained in 
POS on right.

(Nov 2022)



Abbey South Open Space Investigation Area

Image 15

Eastern portion of retained floodway 
– facing east. Trees on left to be 
retained in POS. Man made dam is 
to be removed and floodway 
reinstated

(Nov 2022)
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Floodplain
m

anagem
ent

Floodplains continue to be under pressure
for m

ore intensive uses despite the
significant flood risk.  This pressure is
increasing as desirable undeveloped land
becom

es scarce. This W
ater Facts

describes the principles for good
floodplain m

anagem
ent and explains the

roles of governm
ent agencies. 

Severe floods do not occur frequently in this State so the
extent of flooding and its consequences are usually soon
forgotten.  H

ow
ever, w

hen flooding does occur, the
resulting dam

age to property can be quite considerable
(see W

ater Facts 13, Flooding in W
estern A

ustralia).

In recognising the need to contain and lessen potential
flood dam

age, the form
er Public W

orks D
epartm

ent in
1975 com

m
enced floodplain m

apping of m
ajor rivers

throughout the State to provide planning bodies and local
governm

ent w
ith strategies for ensuring sound

developm
ent on floodplains.  This advisory service w

as
continued by the form

er W
ater A

uthority betw
een 1985

and 1996. Since then the service has been provided by the
W

ater and R
ivers C

om
m

ission.

The floodplain m
anagem

ent program
 has been providing a

non-structural m
eans of protecting future developm

ent
from

 m
ajor flooding.  Floodplain m

anagem
ent strategies

are an essential part of an integrated catchm
ent

m
anagem

ent approach to developm
ent on floodplains and

provide a high degree of flood protection.

Effective floodplain m
anagem

ent requires co-operation
and co-ordination betw

een all three levels of governm
ent.

Principles of floodplain m
anagem

ent

Floodplains should be m
anaged for the benefit of the

w
hole com

m
unity so that the risk and dam

ages are
m

inim
ised and environm

ental values are protected.
Sound floodplain m

anagem
ent should: 

•
ensure land use m

inim
ises flood risk and dam

age
costs;

•
ensure all three levels of governm

ent and the local
com

m
unity accept their responsibilities in floodplain

m
anagem

ent;

•
ensure appropriate floodplain m

itigation m
easures

m
inim

ise dam
age and are acceptable to the local

com
m

unity;

•
prom

ote the use of non-structural*
rather than

structural**
m

itigation m
easures w

here possible;

•
ensure floodplain m

anagem
ent m

easures have
beneficial econom

ic, social and environm
ental

outcom
es; and

•
provide flood forecasting and w

arning system
s and

em
ergency m

anagem
ent arrangem

ents to help
m

inim
ise the im

pact of flooding.

* N
on-structural m

easures
aim

 at reducing or
avoiding the susceptibility of new

 developm
ents to

flood dam
age as w

ell as reducing the im
pact of

flooding on existing developm
ents.  They include

land use and building controls, acquisition of land
and relocation, effective flood forecasting and flood
w

arning, creating public aw
areness and flood

insurance.

** Structural m
easures

physically m
odify the natural

behaviour of flooding and are designed to reduce the
frequency or im

pact of flooding on existing
developm

ents.  They include levee banks, channel
im

provem
ents, river diversions, retarding basins and

flood m
itigation dam

s.
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Floodplain m
apping and floodplain m

anagem
ent process.

Term
s com

m
only used in floodplain

m
anagem

ent

Average recurrence interval (A
R

I)

A
statistical estim

ate of the average period in years
betw

een the occurrence of a flood of a given size or
larger. The A

R
I of a flood event gives no indication of

w
hen a flood of that size w

ill occur again.

100 yearA
R

I flood

A
flood having an average recurrence interval (A

R
I) of

100 years.  This flood has a 1%
 chance of occurring in

any one year and has a 50%
 chance of being experienced

at least once in a person’s life tim
e.  The 100 year A

R
I

flood has been generally adopted in A
ustralia and overseas

as the basis for floodplain m
anagem

ent planning.

Floodplain

The portion of a river valley next to the river channel
w

hich is covered w
ith w

ater w
hen the river overflow

s its
banks during m

ajor river flow
s.  The term

 also applies to
land adjacent to estuaries w

hich is subject to inundation
during flooding.

Floodw
ay

The river channel and a portion of the floodplain w
hich

form
s the m

ain flow
 path for floodw

aters once the m
ain

channel has overflow
ed.  If the floodw

ay is even partially
blocked then upstream

 flood levels m
ay be raised and

thereby affect areas w
hich m

ay not have been previously

affected.  D
evelopm

ent in floodw
ays is to be avoided

w
herever possible.

Flood fringe

The area of the floodplain, outside of the floodw
ay, w

hich
is affected by flooding but w

here developm
ent could be

perm
itted provided appropriate m

easures are taken.  These
areas are generally covered by still or very slow

 m
oving

w
aters during a 100 year A

R
I flood.

• D
evelopm

ent (i.e. filling, building, etc) that is located
w

ithin the flood fringe is considered acceptable w
ith

respect to m
ajor river flooding.  H

ow
ever, a m

inim
um

habitable floor level of 0.50 m
etre above the adjacent

100 year flood level is recom
m

ended to ensure adequate
flood protection.

• D
evelopm

ent (i.e. filling, building, etc) that is located
w

ithin the floodw
ay and is considered obstructive to

m
ajor river flow

s is not acceptable as it w
ill increase

flood levels upstream
. 

Typical recom
m

ended floodplain m
anagem

ent strategy.
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Roles and responsibilities

C
om

m
onw

ealth G
overnm

ent
The C

om
m

onw
ealth G

overnm
ent has a general

responsibility for the econom
ic and social w

ell being of
the nation.  The C

om
m

onw
ealth G

overnm
ent’s role is to:

•
encourage the developm

ent of effective long-term
strategies for developm

ent on floodplains at a national
level, provide financial assistance in the form

 of natural
disaster relief paym

ents w
hen there is significant flood

dam
age and disruption;

•
provide flood forecasting and w

arning services; and

•
develop, co-ordinate and support effective national
em

ergency m
anagem

ent arrangem
ents.

C
om

m
onw

ealth financial assistance has been m
ade

available for floodplain m
anagem

ent studies and the
construction of flood m

itigation w
orks.  This assistance is

aim
ed at reducing the econom

ic and social costs of
flooding by encouraging local and regional acceptance of
responsibilities for floodplain m

anagem
ent.



State G
overnm

ent
The prim

ary role of State G
overnm

ent is to develop
appropriate standards and strategic approaches for
floodplain m

anagem
ent and to ensure that they are applied

in a co-ordinated and integrated fashion across the State.
This role involves the provision of expert technical
support by the W

ater and R
ivers C

om
m

ission, land
planning through the M

inistry for Planning and provision
of effective flood em

ergency m
anagem

ent and planning
through the State Em

ergency Service.

•
W

ater
and R

ivers C
om

m
ission

The W
ater and R

ivers C
om

m
ission is the State

G
overnm

ent’s lead agency in floodplain m
apping and

providing floodplain m
anagem

ent advice. In accordance
w

ith the W
ater and Rivers C

om
m

ission Act 1995
the

C
om

m
ission’s function is to “develop plans for and

provide advice on flood m
anagem

ent”.

The C
om

m
ission provides advice on developm

ent of
floodplains w

ith the object of prom
oting the w

ise use of
floodplains w

hile m
inim

ising flood risk and dam
age.

In particular, its role is to:

• collect and analyse flood data;

• prepare floodplain m
aps of existing and future urban

areas w
hich are floodprone;

•
provide advice to the M

inistry for Planning, Local
G

overnm
ent and other agencies on flooding and

recom
m

end guidelines for sound developm
ent on

floodplains; and

•
assist in flood forecasting in association w

ith the
B

ureau of M
eteorology for the issuing of flood

w
arnings.

The C
om

m
ission, as a central advisory service for

floodplain m
anagem

ent, provides consistent m
inim

um
standards of flood protection throughout the State and
provides im

partial advice w
ith regard to proposed

developm
ent.

•
M

inistry for
Planning

The M
inistry for Planning and the W

estern A
ustralian

Planning C
om

m
ission are responsible for developing,

review
ing, and im

plem
enting the land use planning

system
.  The M

inistry for Planning is responsible for
advising the W

estern A
ustralian Planning C

om
m

ission
on land use planning and policy m

atters.  This is
achieved through the preparation and review

 of R
egion

Schem
es, C

orridor Plans, Tow
n Planning Schem

es and
Schem

e am
endm

ents and the developm
ent of planning

policies.

•
State Em

ergency Service
The State Em

ergency Service (SES) is the Lead C
om

bat
A

uthority in em
ergency m

anagem
ent and planning for

floods.  It is responsible for the preparation of the State
Flood Strategy, R

egional and Local Flood Em
ergency

Plans. Effective local flood em
ergency planning requires

close co-operation betw
een SES, Local G

overnm
ent and

W
ater and R

ivers C
om

m
ission.

Local G
overnm

ent
The principal role of Local G

overnm
ent in floodplain

m
anagem

ent is the im
plem

entation of floodplain
m

anagem
ent strategies.  This is achieved by land and

developm
ent controls through statutory planning and by

various building regulations.

C
ouncils are encouraged to incorporate floodplain

m
anagem

ent strategies and guidelines into their Tow
n

Planning Schem
es or into a C

ouncil Policy Statem
ent.

Local G
overnm

ent should also actively prom
ote and

sustain flood aw
areness at the com

m
unity level and m

ake
a significant contribution to flood em

ergency m
anagem

ent
and planning.

For m
ore inform

ation contact

Level 2, H
yatt C

entre
3 Plain Street 

East Perth W
estern A

ustralia 6004
Telephone: (08) 9278 0300
Facsim

ile:(08) 9278 0301
or your regional office

W
ebsite: http://w

w
w.w

rc.w
a.gov.au

This W
ater Facts sheet is one in a series providing

inform
ation on w

ater issues of interest to the com
m

unity. 
It w

as produced as part of the W
aterw

ays W
A

Program
.

M
anaging and enhancing our w

aterw
ays for the future.

Text by R
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retnall. W
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eidi O

sw
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