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Executive Summary 

This Structure Plan applies to Lot 500 Wirring Road, Cowaramup ('the subject land'). The subject land 
comprises approximately 40.9 hectares of land located on the eastern edge of the Cowaramup Townsite, 
north of Wirring Road. The land is zoned 'Future Development' under the Shire of Augusta-Margaret River 
Local Planning Scheme No. 1 ('LPS 1'), subject of a recently approved Local Planning Scheme Amendment 
(Amendment 76) that rezoned the land from 'General Agriculture'. 

The Structure Plan area is located immediately south-east of the established Cowaramup Townsite, 
10 kilometres north of the Margaret River Townsite and approximately 31 kilometres south-west of the 
Busselton Regional Centre. Bussell Highway is located approximately 300 metres west of the site. 

The objective of this Structure Plan is to facilitate the development of the subject land for residential purposes, 
in a manner that reflects the existing character of Cowaramup and provides an appropriate transition to the 
adjoining agricultural land. 

The Structure Plan has been prepared to satisfy the requirements of LPS 1 (including the specific provisions 
proposed by Amendment 76), as well as the Planning and Development (Local Planning Schemes) Regulations 

2015. 

The Structure Plan will ultimately provide for the logical extension of the established residential development 
area in Cowaramup. 



Structure Plan Summary 

Item 

Total area covered by the 
Structure Plan 

Area of each land use proposed: 

Residential 

Total estimated lot yield 

Estimated number of dwellings 

Estimated residential site 
density (at 350m2 average) 

Estimated population 

Estimated area of public open 
space given over to: 

Neighbourhood parks 

Data 

40.9 hectares 

24.7 hectares 

371 lots 

371 dwellings 

15 dwellings per site hectare 

1002 people 

4.73 hectares, 3 parks 

Section Number Referenced 
in Part 2 of Report 

1.2.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.4.2 

Note: All information and areas are approximate only and are subject to survey and detailed design. 
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1. Structure Plan Area 
This Structure Plan shall apply to Lot 500 Wirring Road, Cowaramup, being the land contained within the 
inner edge of the line denoting the Structure Plan boundary on the Structure Plan Map (Refer Plan 1 situated 
at the end of Part 1 of this Structure Plan report). 

2. Operation 
The plan is in effect from the date stated on the cover and for a period of 10 years. 

3. Staging 
Staging of the proposed Structure Plan is anticipated to occur from the west to the east and in accordance 
with the provision of services. Staging is to be further considered and addressed through the subdivision 
and detailed design phases. 

4. Subdivision & Development Requirements 

4.1. Land Use & Zones 
The Structure Plan Map (Plan 1) outlines the land uses, zones and reserves applicable to the Structure Plan 
area. Land use permissibility within the Structure Plan area shall be in accordance with the corresponding 
zone or reserve under the Shire of Augusta-Margaret River Local Planning Scheme No. 1. 

4.2. Residential Density 
Subdivision within the Structure Plan area is to be in accordance with the residential density code prescribed 
by the Structure Plan. 

In accordance with the Shire of Augusta-Margaret River Local Planning Strategy, the Structure Plan area shall 
provide a minimum of 300 residential lots. 

4.3. Public Open Space 
As a condition of subdivision, the applicant will be required to cede and reserve land identified for public 
open space free of cost. 

Public open space is to be provided generally in accordance with the Structure Plan Map (Plan 1 ). 

Refer Figure 9 - Public Open Space Plan and Table 4 - Public Open Space Schedule. 
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Figure 9 - Public Open Space Plan 
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Lot 500 Wirring Road, Cowaramup 
Public Open Space Schedule 

Site Area (Structure Plan Boundary) 

Deductions 

Drainage (1 :1 year) - Swales in POS 

Drainage (1 :1 year) - Dedicated 
Drainage Basins 

Total 

Gross Subdivisible Area 

Public Open Space @ 10% 

Public Open Space Contribution 

May Comprise: 

Minimum 80% unrestricted POS 

Maximum 20% restricted POS 

Total Required Public Open Space 

POS Reference Total POS Area 
Number 

POSA 16,359m2 

POS B 15,284m2 

POS C 15,703m2 

Total 47,346m2 

Percentage 11.88% 
of gross sub-
divisible area 

Total Public Open Space Provided 

Notes: 

0.17 

0.902 

1:1 Year 
Drainage 

0 

0 

1,710m2 

1,710m2 

0.43% 

1.073 

3.189ha 

0.797ha 

Unrestricted 
POS 

16,359m2 

15,284m2 

13,213m2 

44,856m2 

11.25% 

40.93 ha 

39.857 ha 

3.986 ha 

3.986 ha 

Restricted POS 

0 

0 

2,490m2 

2,490m2 

0.62% 

11.88% 

This Public Open Space Schedule is based on the Public Open Space Plan prepared by Rowe Group 
(Plan ID: 9449-FIG-09-C). 

This Public Open Space Schedule is based on the drainage assumptions as per the Local Water 
Management Strategy prepared by Local Water Management Strategy prepared by RPS dated 1 August 
2022 (Ref: AU2130002398.001 ). 

Table 4: Public Open Space Schedule. 



4.4. Vegetation Retention 

The Structure Plan proposes to retain the majority of the mature trees within the subject land and the 

Wirring Road reserve. As a condition of subdivision approval, the proponent will be required to: 

a. Ensure the fill and earthwork programmes protect the existing vegetation where possible; and

b. Ensure measures are taken to protect all mature trees within the Wirring Road reserve during 

subdivisional works.

No development is permitted within Vegetation Protection' areas identified on structure plan 

map.4.5. Landscape Interface 

The Structure Plan is surrounded by agricultural land to its eastern and southern boundaries. To ensure 

appropriate management of the rural interface, the following design mechanisms will be applied to all R10 

coded lots; 

a. The landscape interface area is to contain a vegetated earth mound as required by the Local Water

Management Strategy, to be constructed and landscaped by the developer;

b. Rear boundary fencing is to comprise uniform open style, rural fencing;

c. Side boundary fencing within the landscape interface area is to comprise uniform open style,

rural fencing; and

d. The rear setback to the dwelling must be taken from the 10-metre landscape interface line.

4.6. Local Development Plan/s 

Local Development Plans are to be prepared for lots with one or more of the following attributes: 

a. Lots with an irregular configuration;

b. Lots where specific vehicle access control is required;

c. Lots abutting public open space, a pedestrian access way or an area of landscape interface;

d. Lots with particular site constraints;

4.7. Stormwater Management 

At the time of subdivision, an Urban Water Management Plan will be required as a condition of subdivision 

approval. 

At subdivision stage a bund to manage stormwater flow from the adjoining rural catchment is to be installed 

at the rear of the R10 lots. 

All new dwellings to be fitted with an under-eave rainwater tank with a storage capacity of at least 2,500 litres 

or 5,000 litres on R10 lots, between the overflow and the slow-release pipe, to be plumbed into the home. 

All dwellings are required to be constructed at a finished floor level to provide a minimum separation of 0.3 

meters above 1 % AEP stormwater storage water level. 



4.8. Road Reserve 
One of the key planning matters to be addressed for the site, as identified within the Shire's Local Planning 
Strategy, is creating key road linkages with the existing network. In this regard, concept planning for the 
Structure Plan was guided by the existing road linkages surrounding the site, including Roy Earl Drive, Wirring 
Road, Lions Drive, Duggan Drive and Waverley Road, which all intersect with the site. Future long term 
eastward connections have also been provided for to provide the eastward townsite extension (if required). 

The internal road hierarchy proposed for the Structure Plan has been determined by modelling based on 
the Indicative Concept Plan. This provides for simple and efficient vehicle movements throughout the site, 
and externally, and allows for regular shaped lots. As such, the Structure Plan area generally comprises 
a grid network of access streets. The indicative road network is proposed to comprise the following road 
classifications: 

Road Classification 

Access Street A (Roy Earl Drive 
Extension) 

Access Street C 

Access Street D 

Table 5: Road Classifications 

Indicative Upper Traffic Volume Indicative Road Width 

<3,000 vehicles per day 20-25 metres 

<3,000 vehicles per day 16.5-18 metres 

<1,000 vehicles per day 14.2 metres 

The Structure Plan area will predominantly be accessed via the extension to Roy Earl Drive, which will 
comprise an Access Street A classified road designed to a 25-metre cross section (shown indicatively below). 
A new Access Street C connection, designed to an 18-metre cross section, will provide a new intersection 
to Wirring Road and Lions Drive. The majority of the residential lots will be serviced by 'Access Street D' 
classified roads, designed to a 15-metre cross section. Where services are only required to one side of the 
road (i.e., adjacent to areas of public open space) a reduced cross section of 13.2-metres is proposed. 

The attached TIA includes an analysis of the current and future performance of surrounding intersections 
(SIDRAAnalysis). In this regard, the Wirring Road-Bussell Highway intersection was found to have an existing 
Level of Service ('LOS') of 'C' during the PM peak period, meaning commuters have a 17 second delay on 
the Wirring Road (east) approach. Upon complete development of the Structure Plan Area, the LOS at 
this approach would increase to "E", with an approximate 38 second delay. Based on the analysis, the TIA 
indicates the LOS would trigger the upgrade of this intersection to reflect an AUR ('Auxiliary Right Turn'), at 
the time of construction of the new intersection to Wirring Road, which is likely to be in the final stages of 
development of the Structure Plan area. 

Refer Attachment 8 - Traffic Impact Assessment. 



5. Other Requirements

5.1. Fire Management

Any application for subdivision approval is to be accompanied by an updated bushfire management plan 

and BAL contour map. 

5.2. Development Contributions 

The Structure Plan area is subject to contribution toward the costs of common infrastructure in accordance 

with a Development Contribution Plan No. 5 (Cowaramup) and Cost Apportionment Schedule prepared 

pursuant to Part 6.3: Development Contribution Areas and Schedule 10 of LPS 1. 

5.3. Traffic 

Prior to the first subdivision application, the proponent will be required to prepare and provide an 

updated Traffic Impact Assessment outlining the impact of the proposed subdivision and structure plan  

on the intersections of Roy Earl Drive/Bussell Highway and Wirring Road/Bussell Highway, taking into 

account the findings of the Cowaramup Integrated Transport Strategy prepared for the Shire. 

As a condition of subdivision, the proponent will be required to provide a proportionate contribution, 

based on traffic generation levels, for upgrades to the Roy Earl Drive/ Bussell Highway and Wirring Road/
Bussell Highway intersections, in accordance with an agreed Traffic Impact Assessment and to the 

satisfaction of the relevant road control authority. 

6. Additional Information
The details of additional information required to be submitted with the Structure Plan and the stage 

which it is to be submitted, are summarised below. 

Additional Information 

Bushfire Management Plan 

Urban Water Management Plan 

Local Development Plan 

Approval Stage 

In support of subdivision or 
development application. 

Condition of subdivision or 
development approval. 

Condition of subdivision 
approval. 

Consultation Required 

Shire of Augusta-Margaret River 

Shire of Augusta-Margaret River 

Shire of Augusta-Margaret River 
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1. Planning Background 

1.1. Introduction & Purpose 
This Structure Plan is prepared on behalf of R.W. Duggan, the owner of Lot 500 Wirring Road, Cowaramup 
(the 'subject land' or 'Structure Plan area'). The Structure Plan area is bound by Wirring Road on its southern 
boundary, Waverley Road on its northern boundary, existing residential development to its west and existing 
agricultural land to the east. 

The Structure Plan has been prepared to satisfy the requirements of LPS 1 (including the specific provisions 
proposed by Amendment 76), as well as the Planning and Development (Local Planning Schemes) Regulations 

2015. 

The objectives of the Structure Plan are to: 

■ Provide a framework to guide the use, subdivision and development of the land to create a 
high quality, liveable urban precinct; 

■ Provide for a residential environment that responds to the existing Cowaramup Townsite 
character and the surrounding rural landscape; 

■ Protect the existing vegetation both on site, and within the Wirring Road reserve; 

■ Provide for a linear public open space reserve promoting pedestrian connectivity to the 
Cowaramup Townsite. 

The following multidisciplinary projectteam has been engaged by the Proponentto progress the preparation 
of the Structure Plan: 

Discipline 

Town Planning 

Urban Design 

Project Management 

Water Management 

Bushfire Management 

Environmental 

Engineering Servicing 

Traffic 

Landscape 

Table 1: Project Team. 

Consultant 

Rowe Group and LB Planning 

Rowe Group 

PGPM 

RPS 

Ecosystem Solutions 

Ecosystem Solutions 

Stantec 

Stantec 

SW Collective 

Rowe Group and LB Planning are the primary contacts for all matters relating to the Structure Plan. 
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1.2. Land Description 

1.2.1. Location 

The site is located within the municipality of the Shire of Augusta-Margaret River, in the locality of Cowaramup. 
It is located approximately 240-metres south-east of the Cowaramup Townsite, 10 kilometres north of the 
Margaret River Townsite and approximately 31 kilometres south-west of the Busselton Regional Centre. The 
land lies approximately 300-metres east of Bussell Highway. 

Refer Figure 1 - Regional Location and Figure 2 - Local Location. 

The site is bound by Waverley Road to on north-east boundary, Wirring Road to the south, established 
residential development to the west and existing agricultural land to the east. 

The subject land is currently (and has historically) been used for cattle grazing. The land is vacant of all 
buildings and contains a cluster of mature trees in the north-west corner of the site, and rows of paddock 
trees along the north-west boundary and through the centre of the site. Site photographs are included 
overleaf. 

Refer Figure 3 - Site Plan and Figure 4 - Context Plan. 

1.2.2. Legal Description & Ownership 

The site comprises a single landholding comprising a total area of 40.929ha, legally described in Table 2. 

Lot Deposited Plan Volume Folio Area Landowner 

500 Plan 422719 4012 462 40.929 ha Rodney Duggan 

Table 2: Cadastral Summary. 

Refer Attachment 1 - Certificate of Title and Attachment 2 - Feature Survey. 
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Figure 2 - Local Context 
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Figure 3 - Site Plan 
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2. Planning Framework

2.1. Zoning & Reservations 

2.1.1. Shire of Augusta-Margaret River Local Planning Scheme No. 1

The subject land is currently zoned 'Future Development' under the provisions of the Shire of Augusta­

Margaret River Local Planning Scheme No. 1 ('LPS 1') Amendment 76. Land to the east and south of the 

subject land are zoned 'Priority Agriculture' under LPS 1, and land to the north and the west of the subject 

land is zoned 'Residential' and 'Future Development' under LPS 1. 

Refer Figure 5 - LPS 1 Zoning Plan. 

2.1.1.1. Scheme Amendment No. 76 

Rowe Group and LB Planning, on behalf of the Landowner, prepared and submitted a Request to amend 

the Shire of Augusta-Margaret River Local Planning Scheme No. 1 ('Amendment 76') on 14 June 2022. 

Amendment 76 seeks, in essence, to rezone the land to 'Future Development' and include it within Schedule 

11 - Structure Plan Areas of LPS1, ultimately providing the head of power for the proposed Structure Plan 

to be adopted. The land is proposed to be included as Structure Plan Area No. 36 ('SPA 36'), along with the 

following associated provisions: 

Area 
Description Land Use 

No. 
(SPA) 

of Land Area Expectation 

36 Lot 500 Residential 
Wirring Road, 
Cowaramup 

Matters to be Addressed 
(in Addition to Part 4 of 
the Deemed Provisions) 

The Structure Plan is to be 
prepared in accordance with 
Clause 6.2 of the Scheme 
and is to address the 
following: 

1. Preparation, adoption
and implementation of
an endorsed Bushfire
Management Plan.

2. Urban water
management.

3. The rural-urban
interface.

4. Protection of the
remnant vegetation
within the subject land
and the Wirring Road
reserve.

Associated Provisions 

1. For lots coded R10 on
the Structure Plan, the
required rear setback
to the dwelling must
be taken from the
1 Om Landscape Buffer
line.

2. For lots coded R10
on the Structure
Plan, rear and side
boundary fencing
shall comprise open
style, rural fencing.

It is requested that proposed Amendment 76 and this Structure Plan be considered concurrently. 

Refer Figure 6 - Proposed Amendment Plan. 
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AMENDMENT No. 76 
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2.2. Planning Strategies 

2.2.1. Shire of Augusta-Margaret River Local Planning Strategy 

The Shire of Augusta-Margaret River Local Planning Strategy was prepared by the Shire and endorsed by the 
Western Australian Planning Commission ('WAPC') on 18 January 2022, setting out the strategic framework 
for development within the Shire municipality to 2036. 

The subject land is identified within the Strategy as a 'Future Urban Growth Area' and contained within 
Planning Precinct CS. The Strategy sets out a target lot yield of 300 lots at residential densities between R10 
- R30, in addition to the required public open space reserves. 

The Strategy sets out the following key planning matters to be addressed: 

■ Opportunity to create road linkages with existing network; 

■ Stands of remnant vegetation located on site shall be retained; 

■ Need to provide attractive entrance to Cowaramup from the south and buffers to adjoining 
agricultural land; and 

■ Sufficient buffers to surrounding agricultural properties such that their operations are not 
prejudiced. 

These key considerations will be the key driver of the design of the Local Structure Plan for the subject land. 

Refer Figure 7 - Local Planning Strategy Map. 

2.2.2. Cowaramup Village Strategy 

The Cowaramup Village Strategy was originally approved by the WAPC in 2005 and updated in 2010. The 
Strategy was prepared as the strategic planning framework guiding the growth of the Cowaramup Townsite. 

The Strategy identifies the subject land as generally 'Residential R10 - 15' with an area of Public Open Space 
in the northern corner of the site. It also identifies the need for a 'transition' to the adjacent rural land, 
suggesting lower density be applied to facilitate this. 

The rezoning of the subject land to 'Future Development'will facilitate the approval of this proposed Structure 
Plan enabling the development of the site for residential land use, consistent with the Cowaramup Village 
Strategy. 
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2.3. State Planning Policies & Guidelines 

2.3.1. State Planning Policy 3 - Urban Growth and Settlement 

State Planning Policy 3.0 - Urban Growth and Settlement ('SPP 3') sets out the principles and considerations 
which apply to urban growth and settlement planning in Western Australia. A number of the key objectives 
of SPP 3, as outlined below, are relevant to this Structure Plan: 

■ To promote a sustainable and well-planned pattern of settlement across the State, with 
sufficient and suitable land to provide for a wide variety of housing, employment, recreation 
facilities and open space; 

■ To build on existing communities with established local and regional economies, concentrate 
investment in the improvement of services and infrastructure and enhance the quality of life 
in those communities; 

■ To manage the growth and development of urban areas in response to the social and 
economic needs of the community in recognition of the relevant climatic, environmental, 
heritage and community values and constraints. 

The proposed Structure Plan satisfies the criteria set out in the above objectives. Specifically, the subject 
land's capacity to assist in providing a diversity in housing, taking advantage of the proximity of the land 
to the established Cowaramup town centre and associated community and commercial infrastructure. 
This Structure Plan has been prepared having regard to the local identity and the surrounding area, with 
transition to the surrounding agricultural operations. 

With the subject land being located in very close proximity to the existing services offered within the 
Cowaramup Townsite, it is well placed to access employment, commercial, recreation and other essential 
infrastructure and human services. Development of the subject land for residential purposes will provide 
support to the existing services, as well as providing support for the provision of new services and recreational 
areas to be developed. 

The proposed Structure Plan is consistent with SPP 3. 

2.3.2. State Planning Policy 3.7 - Planning in Bushfire Prone Areas 

State Planning Policy 3.7 - Planning in Bushfire Prone Areas ('SPP 3.7') outlines the measures for strategic 
planning, subdivision and development applications to reduce the impact of bushfire on property and 
infrastructure. 

The subject land is identified as a Bushfire Prone Area on the Department of Fire and Emergency Services 
('DFES') mapping. Accordingly, a Bushfire Management Plan ('BMP') is required to supportanyfuture planning 
and development of the subject land, prepared in accordance with the requirements of SPP 3.7. A BMP has 
therefore been prepared by Ecosystem Solutions in support of this Structure Plan. 

Refer Attachment 3 - Bushfire Management Plan. 

The outcomes of the BMP demonstrate that, as the residential development progresses, each stage is 
capable of achieving compliance with each of the four bushfire protection criteria outlined in the Appendices 
to the Guidelines for Planning in Bushfire Prone Areas. This is further discussed in Section 3.4 of this report. 
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2.3.3. Liveable Neighbourhoods 

Liveable Neighbourhoods represents the WAPC's primary policy to guide the design and assessment of 
residential structure plans and subdivision. The underlying objective of Liveable Neighbourhoods is to 
create safe, sustainable and attractive neighbourhoods with a strong site responsive identity that reduces 
dependency on private vehicles and are more energy and land efficient. As such, Liveable Neighbourhoods 
seeks to promote an urban structure based on walkable, mixed-use neighbourhoods with interconnected 
street patterns. It functions by drawing together key policy aspects into a single 'integrated planning and 
assessment policy' to provide for a performance-based approach to planning assessment. These aspects 
include: 

■ Community; 

■ Movement; 

■ Lot Layout; 

■ Urban Water Management; 

■ Public Open Space; and 

■ Schools. 

Liveable Neighbourhoods identifies a series of objectives and requirements for structure plans that, when 
met, demonstrate compliance with the overall outcomes sought by Liveable Neighbourhoods. These 
objectives and requirements relate to items such as road layout, relationship of housing to open space and 
schools, school location and distribution, public open space layout and location and housing densities. 

Working with the site constraints, the Structure Plan has been prepared to satisfy the various objectives 
and requirements of Liveable Neighbourhoods to ensure subsequent subdivision design is also capable of 
satisfying the relevant criteria. 

2.4. Local Planning Policies 
A number of Shire of Augusta-Margaret River local planning policies have been reviewed to inform the 
future subdivision and development of the subject land, including: 

■ Local Planning Policy 4 - Boundary Fencing; 

■ Local Planning Policy 16 - Subdivision for Conservation; and 

■ Local Planning Policy 23 - Renewable Energy Systems. 

A more detailed review and response to these policies will occur in support of the future subdivision and 
development stage. 
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3. Site Conditions & Constraints 
The following provides a summary of the environmental site conditions and constraints, based on the 
findings of the Environmental Assessment Report prepared by Ecosystem Solutions. 

Refer Attachment 4 - Environmental Assessment Report. 

3.1. Biodiversity & Natural Area Assets 

3.1.1. Flora & Vegetation 

Due to the historic clearing and agricultural activities undertaken across the site, the subject land is not 
considered likely to contain any flora or vegetation of ecological significance. The site generally comprises 
'open paddock'vegetation type, though a small cluster of trees in the northern portion of the site is identified 
as the Cowaramup Uplands Complex. 

■ The Cowaramup Uplands Complex (C2) is defined as 'Open forest of Eucalyptus marginata 

subsp. Marginata-Corymbia calophylla-Banksia grandis. 

The Cowaramup Uplands Complex has a 32.45% representation in the region. 

Ecosystem Solutions undertook a field survey on 9 March 2022 to determine whether any conservation 
listed flora species were located within the subject land. There were no threatened flora species recorded 
during the survey, and it was found that the site did not have the characteristics of any Threatened Ecological 
Communities, including Banksia Woodlands and Tua rt Threatened Ecological Communities. 

The vegetation condition of the land is 'completely degraded', with the exception of approximately 3% of the 
land in the northern corner of the site. This area contains the remnant forest/ woodland vegetation, though 
is considered to be 'degraded' condition based on the lack of native understorey. Notwithstanding this, the 
existing vegetation is proposed to be retained within an area of Public Open Space. 

3.1.2. Fauna 

Ecosystem Solutions undertook a field survey in support of the Environmental Assessment Report, to 
determine the presence or likely presence of the identified Threatened, Priority or Specifically Protected 
Species within the region. Having regard to the vegetation communities and vegetation condition of the site, 
the following species were the subject of the field survey: 

■ Western Ringtail Possum; 

■ Three (3) Black Cockatoo Species (Forest Red-Tailed Black Cockatoo, Baudin's Cockatoo and the 
Carnaby's Cockatoo). 

The field survey was undertaken over two days, two dusk periods and two-night periods between 8 March 
2022 and 9 March 2022 and 24 March 2022 and 27 March 2022. No animals were observed during any 
period of survey. 

A total of 142 trees within the subject land and on the boundary (Wirring Road) were also inspected for signs 
of use by cockatoos, including wear around the hollow, chewing, scarring and scratch marks on the trunks 
or branches. Of the 142 trees inspected, 9 trees contained a hollow, 1 tree contained 2 hollows, and 7 trees 
had potential hollows. Having regard to the larger areas of preferred habitat within the region, it is not 
considered that Black Cockatoo species are reliant on the limited trees within the subject land for nesting or 
roosting habitat. 
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The majority of the existing trees on site are proposed to be retained within areas of Public Open Space and 
within the rear of residential lots. 

3.2. Landform & Soils 
The subject land is generally flat at approximately 138 metres Australian Height Datum ('AHO'), with a 
gentle slope down to 134 metres AHD generally to the north of the south. There's a slight elevated point of 
approximately 140 metres AHD located in the south-east corner of the site. 

The surface geology of the subject land as mapped as being within the Cowaramup Uplands System, which 
comprises the following soil systems: 

■ Cowaramup Flats Phase (majority of the site) - Flats with gravelly duplex (Forest Grove) and 
pale grey mottled (Mungite); and 

■ Cowaramup Wet Flats Phase (small portion on western boundary) - Poorly drained flats and 
slight depressions with pale grey mottled (Mungite). 

3.2.1. Acid Sulphate Soils 

The Department of Water and Environmental Regulation ('DWER') Acid Sulphate Soil Risk Mapping identifies 
a portion of the land as having a 'Low to Moderate' risk of acid sulphate soils occurring within 3-metres of 
the natural ground surface. The Indicative Subdivision Plan shows this area as comprising a residential lot 
and drainage basin. 

An Acid Sulphate Soil Management Plan may be required to support excavation of the land. 

3.3. Groundwater & Surface Water 

3.3.1. Groundwater 

RPS has undertaken monthly groundwater level monitoring at six bores on the subject land from May to 
November 2021. The groundwater bore locations are presented in Figure 5 of the Local Water Management 
Strategy ('LWMS'). 

Refer Attachment 5 - Local Water Management Strategy. 

This monitoring program has captured the 2021 winter peak, with the data indicating that the subject land 
is frequently boggy in winter with a perched water table. The monitoring results are consistent with the 
groundwater findings from the geotechnical investigations prepared by Galt Geotechnics in December 2021 
(and forming Appendix A to the LWMS). Monitoring and geotechnical reporting have been used to better 
understand the localised groundwater conditions. 

A summary of the groundwater conditions is provided as follows: 

■ 

■ 

■ 

m 

The critical water levels at the subject land are likely to be governed by perched water 
overlying impermeable layers. The presence of relatively shallow farm soaks in the vicinity of 
the subject land confirms this. 

Registered bores present at the subject land and in the surrounding area typically indicate that 
the static water level is between approximately 1.9-metres and 2.3-metres below ground level. 

The groundwater level should be assumed to be at the top of any impermeable clay layer to 
allow for seasonal perched water. 
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3.3.2. Surf ace Water 

There are no surface water features within the subject land. 

3.4. Heritage 

3.4.1. Indigenous Heritage 

A search of the Department of Planning, Lands and Heritage ('DPLH') Aboriginal Inquiry System identified no 
registered Aboriginal Heritage Sites or Lodged Sites within the subject land or immediate surrounds. 

3.4.2. European Heritage 

A search of the Council of Western Australia's Register of Heritage Places identified no sites of State heritage 
significance within the subject land or immediate surrounds. 

A search of the Shire of Augusta-Margaret River Municipal Heritage Inventory identified no sites of local 
heritage significance within the subject land or immediate surrounds. 

3.5. Surrounding Land Use 
The Structure Plan area abuts operational agricultural land to its eastern and southern boundaries. Both 
landholdings accommodate cattle grazing (dairy cows), which is considered a low intensity agricultural land 
use. In this regard, no separation distances between this activity and the proposed residential development 
are required by DWER and EPA Guidelines. Notwithstanding, transitional design measures are included as 
part of this Structure Plan to further ensure no land use conflict is experienced at these interfaces (refer 
Section 4.3.2 of the Report). 
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3.6. Bushfire Hazard 
The subject land is identified as a 'Bushfire Prone Area' on the Department of Fire and Emergency Services 
('DFES') Map of Bushfire Prone Areas. Accordingly, a Bushfire Management Plan ('BMP') has been prepared 
by Ecosystem Solutions in support of this Request to Amend the Local Planning Scheme No. 1. The BMP 
has been prepared to address the requirements of SPP 3.7 and the associated Guidelines for Planning in 
Bushfire Prone Areas. 

Refer Attachment 3 - Bushfire Management Plan. 

The BMP confirms the risk of bushfire is capable of being appropriately mitigated to achieve compliance 
with the Guidelines. The main considerations relating to bushfire management of the subject land are set 
out in Table 3. 

Bushfire Protection 
Criteria 

Element 1: Location 

Element 2: Siting 
and Design 

Element 3: Vehiclar 
Access 

Element 4: Water 

Proposed Bushfire Management Strategies 

Based on the indicative subdivision layout, all future dwellings constructed 
within the subject land can be located such that the maximum BAL ratings 
within the site area BAL-29 or less (subject to future staging boundaries). A 
large portion of the land has a post development rating of BAL-LOW due to 
the expansive residential area and managed public open space. 

Based on the indicative subdivision layout, all future dwellings constructed 
within the subject land can be located such that the maximum BAL ratings 
are BAL-29 or less. 

Based on the indicative subdivision layout, the subject land will have good 
access both internally and to the existing road network. Wirring Road, 
Roy Earl Drive and Waverley Road all provide direct connection to Bussell 
Highway. 

Future residential lots will be serviced by reticulated water supply and a 
water hydrant network. 

Table 3: Bushfire Protection Criteria Compliance Table. 
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4. 

4.1. 

Land Use & Subdivision Requirements 

Land Use 
This Structure Plan has been prepared to guide the future use and development of the land for residential 
and associated public open space reserves. 

The Structure Plan comprises residential density ranging from R10 to R25, with a central development site 
suited to accommodate a retirement village designated as R60. 

The following describes the design response underpinning the Structure Plan and addresses the relevant 
elements of Liveable Neighbourhoods. Please also refer to the Land Use Summary Table provided within 
the Executive Summary on Page IV of this report. 

The Structure Plan layout has been carefully considered in the context of the site's location. The proposed 
Structure Plan will provide for an extension to the existing Cowaramup residential area and represent the 
rural/urban interface. The subject land is well located to accommodate sensitively designed residential 
development. 

Refer Plan 1 - Structure Plan Map. 

NO REMOVAL OF ANY TREES WITHIN THE 
WIRRING ROAD RESERVE IS PERMITTED 

Plan 1 - Structure Plan Map 
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4.2. Design Rationale 
The subject land benefits from a high degree of existing amenity afforded by proximity to the established 
Cowaramup Townsite and established urban residential development to both the west and north of the 
land. The Structure Plan area forms the logical eastward extension of the existing Cowaramup residential 
area. The Structure Plan has been prepared to provide for the townsite extension, while respecting the rural 
amenity of the area by providing the appropriate land use interface measures. 

The key objectives driving the preparation of this Structure Plan area: 

■ Preserving the rural amenity and providing for an appropriate rural/urban transition; 

■ Maintaining the existing amenity of Wirring Road; 

■ Retaining the limited existing vegetation on the site; 

■ Connecting into the existing linear public open space network located west of the Structure 
Plan area; and 

■ Providing for a diversity of residential lot product, including provision for a retirement village 
development site. 

The above objectives have been considered within the Structure Plan to provide for a site responsive 
design that integrates with, and is in keeping with, the characteristics of the existing Cowaramup residential 
area. The anticipated increase to the Cowaramup population will contribute to additional and improved 
community facilities (including public open space) and services. 

The Structure Plan provides for: 

■ An indicative residential yield of approximately 350 lots of residential densities between R10 
and R25; 

■ The introduction of rural-residential transition mechanisms, including larger "lifestyle" 
(R10) lots along the eastern and southern site boundaries, landscape buffers and fencing 
requirements; 

■ A central development site, ideally suited to a retirement village development of 
approximately 1.1 hectares; 

■ Approximately 4.73 hectares of unrestricted public open space, sited over three reserves, and 
including a linear public open space network as an extension to the existing network; 

■ Access via an extension to the existing Roy Earl Drive, Duggan Drive and Lions Drive, and the 
associated lower order grid movement network; and 

■ A new intersection to Wirring Road, provided in a location that ensures the retention of all 
existing vegetation (trees) within the reserve. 

The design considerations have been addressed through the following sections. 
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4.3. Residential 

The Structure Plan proposes a residential density code of R10 - R25 generally applied throughout the extent 

of the subject land, with the exception of the central development site which is subject to the R60 density 

code. The range of densities provided is in response to the market expectations for the locality, the objective 

to provide a diverse range of lots (and therefore provide for housing choice) and informed by an Indicative 

Concept Plan prepared in support of the Structure Plan. This Concept Plan has been designed to ensure an 

efficient and logical configuration of lot sizes, with dimensions that are consistent with the market standard 

for home builders. 

Refer Attachment 6 - Indicative Concept Plan. 

The Structure Plan provides for a gradual transition of residential density throughout the site, ranging from 

R60 and R25 for lots closest to the Cowaramup Townsite (between 400m - 600m}, decreasing to R10 on the 

eastern and southern edges of the Structure Plan area. 

Based on the Indicative Concept Plan, the proposed Structure Plan is anticipated to achieve a yield of 

approximately 350 single residential lots, which would be likely to accommodate in the order of 977 persons, 

based on the average household of 2.8 persons (2021 Census). 

4.3.1. Central Development Site (Retirement Village) 

The Structure Plan provides for a potential retirement village development site in the north-west corner of 

the Structure Plan area. The site is approximately 1.1 hectares and is subject to an R60 density code. The 

site is shown as R60 on the Structure Plan to provide for future flexibility. 

This site has been included at this location to ensure that its future residents are within walking distance 

of the established Cowaramup Townsite, and benefit from the adjacent public open space (POSA). Future 

development of this site will be subject to a separate Development Application. 

4.3.2. Landscape Interface 

The interface with the existing and functioning rural / agricultural land adjoining the site has informed the 

Structure Plan design and the inclusion of larger transition lots at a lower density (R10) along the southern 

and eastern edges of the Structure Plan area. These lots will subject to a range of specific design measures to 

reduce the visual impact of residential development and provide for an appropriate rural/ urban transition. 

Consistent with the proposed associated provisions to be inserted into the Local Planning Scheme No. 1, the 

following design principles will be required to be implemented: 

■ The landscape interface area is to contain a vegetated earth mound as required by the Local

Water Management Strategy, to be constructed and landscaped by the developer;

■ Rear boundary fencing is to comprise uniform open style, rural fencing;

■ Side boundary fencing within the landscape interface area is to comprise uniform open style,

rural fencing; and

■ The rear setback to the dwelling must be taken from the 10-metre landscape interface line.

Refer Figure 8 - Landscape Transition Lots Concept. 
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Figure 8 - Landscape Transition Lots Concept 
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4.4. Public Open Space 

4.4.1. Landscape Strategy 

The landscape and public open space strategy for the site has considered the existing vegetation on site, the 
locality's surrounds and water management requirements. The overall landscape design strategy aims to: 

■ Reflect and respond to the existing landscape elements in the broader Cowaramup locality, 
including the linear public open space/drainage corridor to the west of the land; 

■ Provide a safe external environment for the quiet enjoyment of the residents, guests and 
general public; 

■ Retain as many mature trees on site as possible within road reserves and public open space 
areas; 

■ To minimise the visual impact of the development on the surrounding rural areas; 

■ Provide for a range of recreational opportunities; 

■ Manage fire risk in a creative and aesthetic manner, while meeting the required standards and 
obligations; and 

■ Facilitate and promote the principles of water sensitive urban design in drainage areas. 

Refer Attachment 7 - Landscape Concept Plan. 
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4.4.2. Public Open Space 

The Structure Plan provides for a total of 4.28 hectares of public open space contained within three (3) 
separate reserves, which equates to approximately 11.88 per cent of the subdivisible area. SW Landscape 
Collective has prepared a Landscape Concept Plan in support of the Structure Plan. This includes street trees 
and road reserves, public open spaces, drainage reserves, the pedestrian access ways, and includes the 
10-metre-wide landscape buffer within the R10 coded lots. Each of the POS reserves are further described 
as follows. 

A - North-West Corner Public Open Space 
POSA is located in the north-west corner of the Structure Plan area, providing for 1.64 hectares of public 
open space. This reserve is sited to retain the existing mature trees in this location, provide a connection 
to an existing pedestrian access way that links to the Townsite, and an area that will be afforded passive 
surveillance by the future retirement village development site. 

POSA will function as a Neighbourhood Park under the Liveable Neighbourhoods framework. It is envisaged 
to be landscaped to retain the existing vegetation including rehabilitation of the native understorey and 
include an informal open kick about space (turfed), and picnic areas, as well as a path connection through 
the existing pedestrian footpath connection to the Cowaramup Townsite. Refer Sheet 2 of the attached 
Landscape Concept Plan. 

B - Central Linear Public Open Space 
POS Bis located on the southern side of the extension to Roy Earl Drive and will provide for an extension to 
the existing linear public open space/ drainage reserve that have been developed to the west of the Structure 
Plan area. The reserve comprises approximately 1.52 hectares and is envisaged to be landscaped to include 
a living stream with walking paths, as well as including opportunities for passive recreation (barbeque/ picnic 
facilities), a playground and an informal kickabout (turfed) area. POS B is intended to provide the "point of 
arrival" to the estate when accessed via both Wirring Road and Roy Earl Drive. Refer Sheet 3 of the attached 
Landscape Master Plan. 

C - North-East Public Open Space 
POS C is located within the north-east portion of the Structure Plan area, sited to accommodate the existing 
strand of paddock trees. POS C is 1.57 hectares in area and will function as a Neighbourhood Park. The 
attached Landscape Master Plan identifies the reserve being landscaped to accommodate the existing strand 
of paddock trees, a living stream/ vegetated swale function, and including a range of landscaped spaces for 
passive and recreational recreation. Refer Sheet 4 of the attached Landscape Master Plan. 

Refer Figure 9 - Public Open Space Plan and Table 4 - Public Open Space Schedule. 
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Lot 500 Wirring Road, Cowaramup 
Public Open Space Schedule 

Site Area (Structure Plan Boundary) 

Deductions 

Drainage (1 :1 year) - Swales in POS 

Drainage (1 :1 year) - Dedicated 
Drainage Basins 

Total 

Gross Subdivisible Area 

Public Open Space@ 10% 

Public Open Space Contribution 

May Comprise: 

Minimum 80% unrestricted POS 

Maximum 20% restricted POS 

Total Required Public Open Space 

POS Reference Total POS Area 
Number 

POSA 16,359m2 

POS B 15,284m2 

POS C 15,703m2 

Total 47,346m2 

Percentage 11.88% 
of gross sub-
divisible area 

Total Public Open Space Provided 

Notes: 

0.17 

0.902 

1:1 Year 
Drainage 

0 

0 

1,710m2 

1,710m2 

0.43% 

1.073 

3.189ha 

0.797ha 

Unrestricted 
POS 

16,359m2 

15,284m2 

13,213m2 

44,856m2 

11.25% 

40.93 ha 

39.857 ha 

3.986 ha 

3.986 ha 

Restricted POS 

0 

0 

2,490m2 

2,490m2 

0.62% 

11.88% 

This Public Open Space Schedule is based on the Public Open Space Plan prepared by Rowe Group 
(Plan ID: 9449-FIG-09-C). 

This Public Open Space Schedule is based on the drainage assumptions as per the Local Water 
Management Strategy prepared by Local Water Management Strategy prepared by RPS dated 1 August 
2022 (Ref: AU2130002398.001 ). 

Table 4: Public Open Space Schedule. 
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4.5. Movement Network 

4.5.1. Existing Road Network 

Roy Earl Drive 
Roy Earl Drive intersects with the subject land at its western boundary and will be extended through the 
site to service the future dwellings. It is classified as an 'Access Road' under the Main Roads WA ('MRWA') 
Road Hierarchy, comprising a reserve width of between 20 and 22-metres, with a road pavement width of 
15-metres and a posted speed limit of 50km/hr. 

Wirring Road 
Wirring Road runs along the south-western boundary of the site and is classified an 'Access Road' under 
the MRWA road hierarchy. Wirring Road has a reserve width of 20-metres and a pavement width of 
approximately 7.5-metres. The Wirring Road reserve contains existing mature trees which will be retained 
and not affected by this proposal. 

Waverley Road 
Waverley Road abuts the subject land along its north-east boundary, comprising an 'Access Street' classified 
road, with a reserve width of 18-metres and pavement width of 6.6-metres. Waverley Road terminates at 
the site boundary (being the extent of the Residential zoned land), though provides for a future eastward 
connection if ever required. 

Bussell Highway 
Bussell Highway is located approximately 300-metres west of the subject land and is classified a 'Primary 
Distributor' road under the MRWA road hierarchy. Bussell Highway is located within a 40-metre road 
reserve, with a pavement width of between 9.5-metres and 13-metres. Its speed limit varies from 50km/ 
hour to 11 0km/hour. 

4.5.2. Pedestrian & Cycle Network 

In accordance with the requirements of Liveable Neighbourhoods, footpaths will be provided on at least 
one side of every street and connect in with the existing pedestrian paths within the surrounding residential 
estates. 

Given the relatively low traffic volumes anticipated within the Structure Plan area, no designated cycle paths 
are proposed. 

The proposed path network is indicatively shown on the Landscape Master Plan at Attachment 7 to this 
Report. 
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4.6. Water Management 

4.6.1. Local Water Management Strategy 

A Local Water Management Strategy ('LWMS') has been prepared in support of this Structure Plan and is 
appended at Attachment 5 to this report. 

The LWMS has been prepared to provide guidance on wastewater, groundwater and stormwater management 
practices to inform the detailed design of the Structure Plan Area. The LWMS has been prepared to achieve 
integrated water management through the following design objectives: 

■ Minimise irrigation requirements for public open space and other landscaping components; 

■ Effectively manage the risk to human life, property damage and environmental degradation 
from water contamination and stormwater flooding; 

■ Maintain and if possible, improve water quality within the development in relation to pre­
development water quality; 

■ Implement best practice in regard to stormwater management; and 

■ Incorporate where possible, low maintenance, cost-effective landscaping and stormwater 
treatment systems. 

In accordance with the processes defined under the Better Urban Water Management, an Urban Water 
Management Plan ('UWMP') will be required to be prepared and implemented as a condition of subdivision 
approval. 

Refer Attachment 5 - Local Water Management Strategy. 

4.6.2. Stormwater Management Strategy 

The LWMS proposes the following stormwater management strategy, demonstrating the Structure Plan 
area is capable of managing both minor and major rainfall events. 

Small Storm Events (1 in 1 year ARI) 
The small storm events (the first 15mm of stormwater runoff) will be infiltrated at source through the use of 
on-lot rainwater tanks, basins and swales. 

All lots will be required to be fitted with a rainwater tank with a minimum storage capacity of 2,500 litres 
between the overflow and slow-release pipe and plumbed to the dwelling. Larger lots (those coded R10 
on the Structure Plan) will require a connection to a 5,000L rainwater tank is required. It is anticipated 
that a Section 70A notification on title will be utilised to ensure all landowners comply with the water tank 
requirement. 

Minor Storm Events (1 in 5-year ARI) 
The minor (20%) Annual Exceedance Probability ('AEP') rainfall event will be conveyed via a piped drainage 
system or overland flow into a network of detention basins. 

The run-off from external rural catchments will be managed through structural controls (a vegetated earth 
bund located within the rear landscape buffer area of R10 lots) to manage flow to detention basins prior to 
discharge through the existing stormwater infrastructure. 
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Major Storm Events (1 in 100-year ARI) 
The major (1 %) AEP rainfall event will be detained within drainage basins located throughout the Structure 
Plan area, and through existing infrastructure capacity to maintain pre-development flows. These flows will 
be discharged to basins and swales prior to discharge at either Wirring Road, Roy Earl Drive and Waverley 
Road. 

All dwellings are required to be constructed at a finished floor levels to provide a minimum separation of 
0.3-metres above the 1 % AEP stormwater storage water level. 

4.6.3. Groundwater Management Strategy 

RPS has undertaken monthly groundwater monitoring at six locations across the Structure Plan area in 
support of the LWMS, capturing the 2021 winter peak. The monitoring indicates that the site is frequently 
boggy in winter with a perched water table. Galt Geotechnics also undertook a geotechnical investigation 
in December 2021, which indicated that the critical water levels on the subject land are governed by 
perched water overlying impermeable layers, and the static water level is generally between 1.9-metres and 
2.3-metres below ground level. 

In this regard, a combination of the following design mechanisms is proposed to eliminate the risk of 
potential groundwater inundation and protect future dwellings and infrastructure: 

■ Inter-allotment drainage for all lots is to be provided, which will direct the excess roof run-off 
to connect into a free-flowing outlet, and reduce point recharge of the upper granular soil 
layer and water table within lots; 

■ Subsoil drainage will be installed within road reserves to control any groundwater rise to 
the perched aquifer recharging in response to rainfall. Subsoil drains will discharge into the 
bioremediation basins prior to discharge. 

4.6.4. Landscaping & Irrigation 

Given the Landscape Master Plan for the Structure Plan area identifies some areas of turfed public open 
space, there is an expectation for irrigation to be provided to maintain these areas. The Structure Plan area 
is likely to have a total irrigation demand of approximately 15,000 and 20,000kUyear. 

Preliminary consultation with Department of Water and Environmental Regulation ('DWER') has confirmed 
groundwater capacity in the region is limited and a license to facilitate irrigation of the Structure Plan area 
is unlikely to be granted. It is therefore proposed the irrigation requirements would be drawn and extended 
via a piped network from the existing dam located on the Wilyabrup watercourse (north of the Structure 
Plan area within the Symphony Waters Estate). 

4.6.5. Urban Water Management Plan 

Consistent with the requirements of the LWMS and the Better Urban Water Management framework, an 
Urban Water Management Plan ('UWMP') will be required as a condition of approval. While strategies have 
been provided within the LWMS that address planning for water management within the site, it is a logical 
progression that future subdivision designs and the supporting UWMP clarify details not provided within 
the LWMS. 
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4.7. Infrastructure Coordination, Servicing & Staging 
An Engineering Servicing Report has been prepared in support of the Structure Plan by Stantec. The findings 
of the Engineering Report are summarised below. 

Refer Attachment 9 - Engineering Servicing Report. 

4.7.1. Power 

The existing Western Power network surrounding the subject land consists of the following: 

■ High Voltage ('HV') Ring Main Unit ('RMU') installed at the south-eastern end of Lions Drive. 
This RMU will be extended to provide an HV take off point for subdivision within the Structure 
Plan area. 

■ There is an existing HV underground cable within the northern verge of Wirring Road, which 
extends to the western side of Bussell Highway. This HV network will be extended to be 
extended within the Structure Plan area to service future residential subdivision. 

■ Another HV Ring Main Unit is located within Stewart Smith Loop (adjacent Lot 7) on the eastern 
side of Waverley Road to service the adjacent Symphony Waters Estate. Where required, this 
RMU will be extended to service the northern portion of the Structure Plan area. 

Based on the attached Indicative Concept Plan (Attachment 6), it is anticipated the ultimate electricity 
demand will be in the order of 1.65 MVA. This is based on the standard Western Power load allocation of 
4.7kVA per residential lot. Western Power Capacity Mapping indicates there is sufficient capacity within the 
existing system to accommodate the proposed development, as contemplated by this amendment. 

4.7.2. Water 

The Water Corporation operates a reticulated potable water network within the Cowaramup townsite, 
including the existing residential area surrounding the subject land. There are existing water mains located 
within Roy Earl Drive and Duggan Drive, terminating on the boundary of the subject land. 

Additionally, there are two existing DN250 water distribution mains that traverse the subject land, with one 
following the south-west boundary and the other located in its north-east portion of the site. 

The Water Corporation has confirmed the existing infrastructure has the capacity to service the full 
development of the site as contemplated. 

4.7.3. Reticulated Sewer 

The existing surrounding Water Corporation gravity sewer network is located to the north and west of the 
subject land, with no existing sewerage infrastructure to its south-east. 

There are three potential connection locations to the existing sewerage network where sewer stub lines 
have previously been extended into the subject land. 

The subject land is also located within Water Corporation's SD242 Cowaramup Long Term Sewer Planning 
(SD242) scheme boundary, meaning that allowance has been made within Water Corporation's planning and 
infrastructure to service the Structure Plan area with reticulated gravity sewerage connection. Connection 
to future gravity sewer infrastructure can be achieved as subdivision stages progressively occur. 
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4.7.4. Reticulated Gas 

There is no reticulated gas network in the Cowaramup area. 

It is understood that some developments in the Margaret River region utilise internal reticulated liquified 
petroleum gas ('LPG') networks internally fed from a storage vessel on site and operated by a retailer such 
as Kleen heat. This is an option the development could consider as an alternative to bottled gas. 

4.7.5. Telecommunications 

Development of the subject land for residential lots will require a 'fibre ready' pit and conduit network to be 
installed at the developer's cost. There are existing telecommunications networks within the Waverley Road, 
Duggan Drive, Lions Drive and Roy Earl Drive reserves. 

The pit and conduit will be designed in accordance with National Broadband Network ('NBN') standards and 
will be extended from the existing network and installed within the service alignment of subdivisional road 
reserves. Once installed and inspected, ownership of the pit and conduit network will be transferred to NBN. 

4.8. Education Facilities 
No educational facilities are proposed within the Structure Plan area. The Proponent, as part of the 
preparation of this Structure Plan, met with the Department of Education regarding the need for a school 
site within the Structure Plan area. The meeting established that while the existing primary school is nearing 
capacity, the demand for a second primary school would likely be considered west of the highway and not 
within the subject land (which would be within the existing primary school catchment). 

The site is catered for by the existing and planned public education facilities within the surrounding areas. 
The site currently falls within the Cowaramup Primary School local intake area, located approximately 750 
metres north of the subject land. Margaret River Senior High School is the closest secondary school, located 
approximately 11 kilometres south of the Structure Plan Area. 

4.9. Activity Centres & Employment 
The Structure Plan does not propose any activity centres or employment nodes. 

The subject land is located approximately 240-metres south-east of the established Cowaramup Townsite, 
10 kilometres north of the Margaret River Townsite and approximately 31 kilometres south-west of the 
Busselton Regional Centre. The existing Cowaramup Industrial and Composite Industrial areas are located 
approximately 720-metres north of the land on Treeton Road. 

4.10. Developer Contribution Arrangements 
The subject land is situated within Development Contribution Area 4a ('DCA 4a') under LPS 1. 

DCA 4a are the subject of Development Contribution Plan 4 ('DCP') contained within Schedule 10 of LPS 
1. The DCP requires landowners within the DCA 4 area to contribute financially towards the provision of 
key infrastructure upon further subdivision and development of the land. The landowner (developer) is 
required to make a cost contribution payment (typically as a condition of subdivision approval) based on the 
number of lots they develop, in accordance with the contribution rate set by the DCP. 
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Limitations Statement 

This report has been prepared in accordance with the Agreement between Ecosystem Solutions Pty Ltd and 

R. W Duggan Cl- LB Planning ("Client"). It has been solely prepared for Bushfire Management Plan to progress 

structure planning and rezoning Lot 500 Wirring Road, Cowaramup ("Site"). 

Information 

In undertaking this work the authors have made every effort to ensure the accuracy of the information 

used. Unless otherwise stated in the report, Ecosystem Solutions Pty Ltd has not independently verified 

such information and cannot guarantee its accuracy or completeness. 

Conclusions 

Within the limitations imposed by the scope of work, preparation of this report has been undertaken and 

performed in a professional manner, in accordance with generally accepted practices and using a degree 

of skill and care ordinarily exercised by reputable bushfire consultants under similar circumstances. No 

other warranty, expressed or implied, is made. 

Reliance 

This report is solely for the use of the Client and any reliance on this report by third parties will be at such 

party's sole risk. This report must only be presented in full and may not be used to support any other 

purpose than those set out in the report and the Agreement, except where prior written approval with 

comments are provided by Ecosystem Solutions Pty Ltd. All intellectual property rights in documents 

created by Ecosystem Solutions Pty Ltd remain the property of Ecosystem Solutions Pty Ltd. 

Other parties should not rely on the report or the accuracy or completeness of any conclusions and should 

make their own enquiries and obtain independent advice in relation to such matters. Ecosystem Solutions 

Pty Ltd accepts no Liability, or responsibility whatsoever for or in respect of any use or reliance upon this 

report and its supporting material subsequently used by others. Please note that the contents of this 

report may not be directly applicable towards another organisation's needs and may not contain sufficient 

information for purposes of other parties or for other uses. 

Ecosystem Solutions Pty Ltd will not be liable to update or revise the report to take into account any 

events or emergent circumstances or facts occurring or becoming apparent after the date of this report. 

Other limitations 

The measures contained in this report cannot guarantee that a structure or building will not be damaged 

or would survive a bushfire event on every occasion. This is due to the degree of vegetation management, 
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the unpredictable nature of fire behaviour (knowledge in this field continues to develop) and the 

unpredictable nature of extreme weather conditions. 

The growth, planting or removal of vegetation, poor maintenance of any fire prevention/mitigation 

measures, addition of structures not included in this report, or other activity can and will change the 

bushfire threat to all properties detailed in this report. The implementation of fire precautions will 

depend on the actions of the landowner or occupiers of the land, over which Ecosystem Solutions Pty Ltd 

has no control. Should changes be made to the Site, a new Bushfire Management Plan is required. 

Ecosystem Solutions Pty Ltd accepts no Liability, including Liability for any Loss in connection with: 

• a Claim, damage, or injury to property, or persons caused by fire; 

• further growth, planting, or removal of vegetation on the Site; 

• poor maintenance of any fire protection measures; 

• additional structures not included in this assessment; or 

• any other activity that may change the bushfire threat level. 

The Client and owner of the Site each acknowledge that they have been made aware of the exclusions 

above and that such exclusion of Liability is reasonable in all the circumstances. 

This report is valid for a period of two years only from the date of its issue. All BAL ratings identified in 

this report are indicative and are required to be verified at the time of construction of individual buildings 

to ensure appropriate setbacks identified in the Site/building have been achieved. 

STATEMENT OF CONFORMITY - PLANNING AND DEVELOPMENT ACT 2005 

Gary McMahon 

• ePAD 
Bushfire 
Planning & Design 
Accredited Practitioner 
level3 

B.Sc. M. Env Mgmt. PG Dip Bushfire Protection. C.EnvP, BPAD Level 3 {35078) 

The signatory declares that this Bushfire Management Plan meets the requirements of State Planning 

Policy 3. 7 and the Guidelines for Planning in Bushfire Prone Areas V1 .4. 

DISCLAIMER 
*All capitalised terms used in the Limitations Statement above that are not defined are defined in the 

Agreement between Ecosystem Solutions Pty Ltd and the Client. 

** The limitations above are subject to any relevant rights or remedies that the Client may be entitled to 

under legislation, including Schedule 2 of the Competition and Consumer Act 2010 (Cth). 
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1 Proposal 
This Bushfire Management Plan (BMP) has been prepared for Lot 500 Wirring Road, Cowaramup 

(hereafter referred to as the 'Site') by Ecosystem Solutions Pty Ltd, Dani Cuthbert (Dip BM, Dip TM, 

BPAD 48409 - Level 1) and Gary McMahon (B.Sc. M. Env Mgmt. PG Dip Bushfire Protection. C.EnvP, 

BPAD 35078 - Level 3). An assessment of the proposal against the requirements for State Planning 

Policy (SPP) 3.7 and Guidelines for Planning in Bushfire Prone Areas (WAPC, V 1.4 December 2021) is 

included. 

The Site is located within the Shire of Augusta-Margaret River. The Cowaramup town centre is to the 

north of the Site. The Site is located within a bushfire prone area, as declared by State Planning 

Policy 3.7 (Figure 1) and contains areas of remnant native vegetation and pasture grasses. 

The proposal is to progress a structure plan and for the rezoning of the Site for future urban 

development, with the concept plan provided in Figure 2. 

The purpose of this BMP is to detail the fire management methods and requirements that will be 

implemented within the Site as part of the rezoning of the Site. The aim of the BMP is to reduce the 

threat to residents and fire fighters in the event of a fire within or near the Site through assessment 

against the four Bushfire Protection criteria. 
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flgure 1 Extract Map of Bushfire Prone Areas for Lot 500 Wirring Road, Cowaramup, within the 
blue polygon, accessed 09 March 2022 
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STRUCTURE PLAN MAP (PLAN 1) 
LOT 500 WIRRING ROAD 

COWARAMUP 

flgure 2 
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2 Bushfire Assessment Results 

2.1 Assessment Inputs 
A Site inspection was conducted on 9th March by Kelly Lamp (B.Env Mgt Hons. BPAD Level 2) and Lorraine 

Duffy (B.Sc Env Biology, B.Arts Geo), for the purpose of determining the Bushfire Attack Level in accordance 

with AS 3959-2018 Simplified Procedure (Method 1 ). 

All vegetation within 150 m of the Site was classified and the slope under the vegetation determined in 

accordance with AS 3959-2018, shown in the photos below with map provided in Figure 3 for the current 

vegetation and Figure 4 for post development. 
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... 

Plot 

Plot 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 1 

Description / Justification for Classification: 

Plot 2 

Plot 2 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

+-
Photo ID: 3 

Description / Justification for Classification: 
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Class A Forest Downslope >0 to 5 Degrees 

Class A Forest Downslope >0 to 5 Degrees 

Photo ID: 2 

Trees 10 to 30 m high with more than 30% canopy 
cover over an unmanaged understory. This 

vegetation is located outside of the subject site, 
therefore will remain as Class A Forest Downslope 

>0 to 5 Post Development. 

Class A Forest Downslope >0 to 5 Degrees 

Excluded S 2.2.3.2 (f) 

Photo ID: 4 
Trees 10 to 30 m high with more than 30% canopy 

cover over an unmanaged understory. This 
vegetation is within a proposed Public Open Space 
which will be maintained to Asset Protection Zone 
standards, detailed in Section 3.2, and excluded as 

low fuel vegetation in Figure 4. 
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Plot 

Plot 

3 

3 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 5 

Description / Justification for Classification: 
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Class A Forest Upslope/Flat 

Excluded S 2.2.3.2 (e) 

Photo ID: 6 
Trees 10 to 30 m high with more than 30% canopy 

cover over an unmanaged understory. 
This vegetation will be removed as it is located 

within proposed residential lots, as illustrated in 
the Vegetation Classification - Post Development 

Map (Figure 4) and will be Excluded under S 2.2.3.2 
(e) post development as this will be an area of 

proposed lots. 
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Plot 4 

Plot 4 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

DIRECTION 33, 85804 •s ACCURACY 4 m 
222 deg(T) 115.10284°E DATUM WGS84 

Photo ID: 7 

Description/ Justification for Classification: 

Plot 

Plot 

5 

5 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 8 

Description / Justification for Classification: 
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Class A Forest Downslope > 0 to 5 Degrees 

Class A Forest Downslope > 0 to 5 Degrees 

Vegetation within the road reserve comprising of 
trees 10 to 30 m high with more than 30% canopy 

cover over an unmanaged understory. This 
vegetation is located outside of the subject site, 

therefore will remain as Class A Forest 
Downslope >O to 5 Post Development. 

Class A Forest Downslope > 0 to 5 Degrees 

Excluded S 2.2.3.2 (f) 

Trees 10 to 30 m high with more than 30% 
canopy cover over an unmanaged understory. 

Vegetation is being retained within Public Open 
Space and will be managed in a low fuel state, as 

described in Section 3.2. 

Page 13 



... 

Plot 

Plot 

6 

6 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 9 

Description / Justification for Classification: 

Plot 

Plot 

7 

7 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 11 

Description / Justification for Classification: 

R.W Duggan I Bushfire Management Plan 

Class A Forest > 0 to 5 Degrees 

Excluded S 2.2.3.2 (e) 

Photo ID: 10 

Trees 10 to 30 m high with more than 30% canopy 
cover over an unmanaged understory. This 

vegetation will be removed as it is located within 
proposed residential lots, as illustrated in the 

Vegetation Classification - Post Development Map 
(Figure 4) and will be Excluded under S 2.2.3.2 (e) 

post development as this area will become 
proposed lots. 

Class A Forest Upslope/Flat 

Class A Forest Upslope/Flat 

Photo ID: 12 
Trees 10 to 30 m high with more than 30% canopy 

cover over an unmanaged understory. This 
vegetation is located outside of the subject site, 

therefore will remain as Class A Forest 
Upslope/Flat Post Development. 
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Plot 

Plot 

8 

8 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 13 

Description / Justification for Classification: 

Plot 

Plot 

9 

9 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 14 

Description / Justification for Classification: 

R.W Duggan I Bushfire Management Plan 

Class B Woodland Downslope >O to 5 Degrees 

Class B Woodland Downslope >O to 5 Degrees 
-----; 

Scattered trees 10 to 30 m high with less than 
30% canopy cover over a grass understory. This 

vegetation is located outside of the subject site, 
therefore will remain as Class B Woodland 

Downslope >O to 5 Degrees Post Development. 

Class D Scrub Downslope >Oto 5 Degrees 

Class D Scrub Downslope >O to 5 Degrees 

Scrub vegetation up to 6 metres in height. This 
vegetation is located outside of the subject site, 
therefore will remain as Class D Scrub Downslope 

>O to 5 Post Development. 
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Plot 

Plot 

10 

10 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

DIRECTION 33, 85602°5 ACCURACY 6 m 
161 deg(T) 115.10809°E DATUM lvGS84 

Photo ID: 15 

Description / Justification for Classification: 

R.W Duggan I Bushfire Management Plan 

Class G Grassland >0 to 5 Degrees 

Class G Grassland >0 to 5 Degrees or 
Excluded S 2.2.3.2 (e) or (f) 

Photo ID: 16 
Unmanaged grasses. The Vegetation Classification -
Post Development map takes into account the post 
development firebreak category of the lots, with 
those being Residential under 4,000m2, requiring 

grasses to be maintained at under 10cm in height, 
therefore these areas are excluded in the post 

development map. The areas within the 
neighbouring rural lots remain as Class G -

Grassland post development. 
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Plot 

Plot 

Plot 

Plot 

11 

11 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 17 

Class G Grassland Upslope/Flat 

Class G Grassland Upslope/Flat or 
Excluded S 2.2.3.2 (e) or (f) 

DIRECTION 33.86054°S ACCURACY 5 m 
29 deg(T) 115.10499°E DATUM \•IGS84 

Photo ID: 18 

Description / Justification for 
Classification: 

Unmanaged grasses. The Vegetation Classification - Post 
Development map takes into account the post development 
firebreak category of the lots, with those being Residential 
under 4,000m2, requiring grasses to be maintained at under 
10cm in height, therefore these areas are excluded in the 
post development map. The areas within the neighbouring 
rural lots remain as Class G - Grassland post development. 

12 

12 

Vegetation Classification or Exclusion 
Clause - Predevelopment 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 19 

Class B Woodland Downslope >Oto 5 Degrees 

Excluded S 2.2.3.2 (f) 

Photo ID: 20 

Description / Justification for Classification: 

Scattered trees 10 to 30 m high with less than 30% 
canopy cover over a grass understory. This 

vegetation is being retained in Public Open Space 
and will be established and maintained in a low 

fuel state, as described in Section 3.2 
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Plot 

Plot 

13 

13 

Vegetation Classification or Exclusion 
Clause - Predevelopment 

Excluded S 2.2.3.2 (a ), (e) or (f) 

Excluded S 2.2.3.2 (a ), (e) or (f) 
Vegetation Classification or Exclusion 
Clause - Post Development 

Photo ID: 21 
DIRECTION 33, 85532'5 ACCURACY 5 m 
29 deg(T) 115.11244"E DATUM WG584 

Description / Justification for 
Classification: 

DIRECTION 33.85378'5 ACCURACY 4 m 
56 deg(T) 115.11040'E DATUM WG584 

Photo ID: 22 

Areas greater than 1 00m from the Site are excluded 
under S 2.2.3.2 (a). Non-vegetated areas including bare 
earth, roads and buildings are excluded under S 2.2.3.2 
(e). Low threat vegetation including grasses managed at 
under 10cm in height, managed lawns and gardens and 
nature strips are excluded under S 2.2.3.2 (f). 

The Vegetation Classification - Post Development Map 
excludes grassland within the Site, as these must be 
managed under 10cm in height under the All Lots 4000m2 

and under category of the Shire of Augusta Margaret 
River's Firebreak Notice and Bushfire Information. 

The developer is responsible for maintaining all grasses 
at under 10cm in height until individual lots are sold, 
when this will become the responsibility of the individual 
landowners. 

--; 
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R.W Duggan I Bushfire Management Plan 

The Public Open Spaces, Drainage Reserves and 
Landscape buffers within the Site will be established in a 
low fuel state, as described in Section 3.2. 
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Vegetation Classification - Current Extent 

Lot 500 Wirring Road, Cowaramup 

Project: 221273 

Report: BMP 

As~llment d,;i,te: 09/10/2022 

Prepared by: 0. Cuthbert 

Accreditation level: Le""='l 1 

Accreditation number: 48409 

Accreclia.tion expiry: Feb 2023 

Aerial photo date: 

Projection : 

Oct 2021 

GDA94 z50 

R.W Duggan I Bushfire Management Plan 

N 

Mete~ 

Ol 120 

llJ.. ecosvstem 
~ solutions 
www.ecos~terTUolutionl.com.au 
(08) '1759 19 6-0 

Figure 3 

i..":::= 150mAssessmentArea 

i.,-•-: 100m A ssessment Area 

CJ Lot Boundary 

• Photo Poin ts 

EleYation {A HO > m 

Vegetation Classification 

- Ptot6, Class A Forest Do'M'lslope >Oto 5 Degrees 

Plot 7 , Class A Forest Upslope/F lat -Plot 8, Clas s B Woodland Downs lope >Oto 5 
Degrees 

Plot 9, Class D Scrub DolN'llstope>O to 5 Degrees 

Plot 10 , Class G Grassla nd Do'M'lslope >Oto 5 
Degrees 

g Plot 11 , Class G G rassfand U pslope/Flat 

- Pl ot 1, Class A Forest Down slo pe >0 to 5 Degrees - Pl ot 12 , Class 8 W oodland Downstope >Oto 5 

- Plot 2, Class A Forest Do wn slope >Oto 5 Degrees Degrees 

- Plot 3, Class A Forest Upslope/F lat D Pl ot 13 , Exc luded S 2.2.3.2 (e) or (f) 

- Plot 4, Class A Fo re st Downslope >Oto 5 Degrees Pl ot 13 , Excluded S 2.2.3.2 ta) 

- Plot 5, Class A Forest Downslo pe >0 to 5 Degrees 

Vegetation Classification - Pre-Development 
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Vegetation Classification - Post Development 

Lot SOO Wirring Road, Cowaramup 
i,.":::= i50m Assessment Area 

i..":::= 100m Assessment Area 

- Plot 3, Class A Forest U pslope/Flat 

- Plot 4, Class A Forest Dovmslope >Oto 5 Degrees 

~-----------~------------+□ Access 
- Plot 6 , Class A Forest Downslope >Oto 5Degrees 

Project: 221273 N 

Report: BMP A 
Assessment da.te: 09/10/2022 wters 

0 "'"'" 
., i20 ,.. 

Prepared by: 0 . Cuthbert 

Ac:credita tion level: le,,ie\ 1 

t Accreditation number : 48409 ecosystem 
.Ac:crediation expiry: Feb 2023 solutions 
Aeria l p,hoto date: Oct 2021 www.ecos.ystems.olutions.com.au 

Projection: GDA9 4 :z 50 
(0 8) 9759 1960 

Figure 4 

R.W Duggan I Bushfire Management Plan 

l2ZJ PO 5 and D ra in age 

E2J Landscape buffer 

CJ Lot Bo u ndary 

i Photo Points 

Elevation {AHO) m 

Vegetation Classification 

- Plot 1, ClassA Forest Down slope :-0 to 5 Degrees 

Plot 7, Class A Forest U pslope/Flat 

- Plots , Class B Woodland Oown slope >0 to 5 Deg:rees 

Plot 9 , Class D Scrub Oo'l'.ns lop,e >Oto 5 Degrees 

Plot 1 0, Class G Grassland Downslop,e >Oto 5 
Degr.ees 

g Plot 11 , C lass G Grassland U pslope/F lat 

Plot 1 3, Exclu<ted 5 2.2.3.2 (e } or (f) 

Plot 1 3, E xclu-ded 5 2 ,2 .3.2 (a) 

Vegetation Classification - Post Development 
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2.2 Assessment Outputs 
The results from the Site assessment are provided in Table 1. The Determined Bushfire Attack Level (highest 

BAL) for the Site has been determined in accordance with clause 2. 5 of AS 3959- 2018 with map provided 

based on the Post Development Vegetation (Figure 4) in Figure 5 and detailed BAL Contour map provided in 

Figure 6. 

Table 1 Site Assessment Result 

Method 1 BAL Determination 

Fire Danger Index - 80 (AS 3959-2018 Table 2. 1 ) 

Plot Vegetation Classification Maximum effective Required Separation Bushfire 

Slope Under the Distance to the Attack Level 

Classified Vegetation Classified Vegetation 

(degrees) (metres) 

1 Class A Forest Downslope >0 to 5 27m* BAL-29 

2 Class A Forest Downslope >0 to 5 N / A*** BAL-LOW 

3 Class A Forest Upslope/Flat N / A*** BAL-LOW 

4 Class A Forest Downslope >0 to 5 27m* BAL-29 

5 Class A Forest Downslope >0 to 5 N / A*** BAL-LOW 

6 Class A Forest Downslope >0 to 5 N / A*** BAL-LOW 

7 Class A Forest Upslope/Flat 21m* BAL-29 

8 Class B Woodland Downslope >0 to 5 17m* BAL-29 

9 Class D Scrub Downslope >0 to 5 15m* BAL-29 

10 Class G Grassland Downslope >0 to 5 9m* BAL-29 

11 Class G Grassland Upslope/ Flat 8m* BAL-29 

12 Class B Woodland Downslope >0 to 5 N / A*** BAL-LOW 

13 Excluded S 2.2.3.2 (a), (b), NIA NIA BAL-LOW 

(e) & (f) 

Determined Bushfire Attack Level BAL-29** 
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* This separation distance must be managed to the standards in the Guidelines for Planning in Bushfire Prone 
Areas as an Asset Protection Zone. 

** A lower BAL rating can be achieved based on an increased separation distance from the classified 
vegetation, depending on the location of the dwelling within the Lot. This determination is found using the 
worst-case scenario based on the plan. A detailed BAL assessment will be required prior to the construction 
of any dwelling. 

***Plots 3 and 6 will be cleared as part of the development to establish residential lots, as described in 
Section 3.1. Plots 2, 5 and 12 will be located within a Public Open Space and will be established in a low 
fuel state as described Section 3.2. These plots are therefore excluded from classification in the post 
development assessment under Section 2.2.3.2 (e) & (f) of AS3959-2018. 
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BAL Contour Map 

Lot 500 Wirring Road , Cowaramup 

Project: 221273 N 

Report: SMP ;.. 
"""~ As~~ment dote: 09/10/2022 

0 25 "' 100 150 ,00 

Prepare-cl Dy: O. Cuthboert 

Accreditation level: Level I 

t Accreditati on number : 40409 ecosvstem 
Accrediatioo expiry: Feb 2023 solutions 
Aerial ph,oto date: Oct 2021 www.ecm~temsolution:i..com.au 

Projection: GDA94 z50 
(08) 9'759 1960 

R.W Duggan J Bushfire Management Plan 

t,- •-: 150m Assessment Area Indicative BAL 

i.-•-: 100m Assessment Area 

c:J Lot Bound ary 

POS and Drainage 

D Access 

r2Z} Landscape buffer 

L; Classified Vegetation 

Elevation (AHD) m 

... Oista nee BAL29 

- BAL-29 setl>ack 

BAL-LOW 

BAL-12.5 

- BAL-19 

BA L-29 

BAL-40 

- BA L-FZ 

Figure 5 BAL Contour Map 

Page 24 



BAL Contour Map - Detailed View 

Lot 500 Wirring Road, Cowaramup 

Project: 221273 N 

Report: "" A Mo?tii'r'~ As-sessment date: 09/10/2022 
0 15" 30 ., ., 120 

Prepared by: 0. Cuthbert 

Accreditation level: Lewi 1 

t Ac:crediU.tion nu:mber: 48409 ecosvstem 
Ac:crecfi.a.tion expiry: Feb 2023 solutions 
Aeria. I photo- date: Oct 2021 www.ec=~tennolut:iom..com . .ilu 

Projection: GDA94 250 
(08) 97591960 
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i.": ::: 150m Assessment Area Indicative BAL 

i.":::= 100m Assessment Area BAL-LOW 

c:J Lot Boundary BAL-1 2.5 
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D Access 

CZZJ Landscape buffer 

L: Classified Vegetation 

Elevation (AHO) m 

.... Dista nee BAL29 

- BAL-29 setback 

- BAL-1 9 

BAL-29 

BAL-4 0 

- BAL-FZ 

Figure 6 BAL Contour - Detailed View 
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3 Environmental Considerations 

3.1 Native Vegetation - modification and clearing 
Lot 500 Wirring Road contains areas of remnant vegetation. The extent of the vegetation modification will 

be determined at subdivision stage. Some areas of vegetation will be retained in Public Open Space which 

will be maintaining in a low fuel state (Plots 2, 5 and 12). Some vegetation modification is proposed, 

including the removal of vegetation within Plot 3 and 6. The condition of this vegetation is detailed in the 

Flora and Fauna Significance Assessment that has been prepared by Ecosystem Solutions (Ecosystem 

Solutions, 2022), which should be read in conjunction with this BMP. 

Establishment of an Asset Protection Zone does not mean the removal of all vegetation within this area, 

trees can be retained if the trunks at maturity are 6 metres from all elevations from the building, branches 

at maturity do not touch or overhang the building, lower branches are removed to a height of 2 metres 

above the ground or surface vegetation and canopy cover is less than 15%, with tree canopies at maturity 

well spread to at least 5 metres apart as to not form a continuous canopy. Shrubs and ground covers can 

also be retained if they are managed to APZ requirements. 

This bushfire assessment assumes that relevant government approvals for any vegetation modification 

will be achieved prior to the commencement of any clearing. 

The Site and the surrounding 150m buffer have been assessed for environmental values using a simple 

desktop review (Table 2). The Protected Matters Search Tool and public state databases, searched 14th 

March 2022, identifies conservation significant flora, fauna and vegetation with a number of threatened 

flora and fauna species or species habitat that may occur in the area. 
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Table 2 Significant environmental values identified within the Site 

Environmental Value Yes or If Yes - describe 

No 

Conservation Covenants (DPIRD- No 

023) 

Bushfire Forever Sites (DOP-071) No 

Conservation Category Wetlands No 

and Buffer (DBCA-010, DBCA-017, 

DBCA-019 or DBCA-043) 

Threatened Ecological No 

Communities (TECs) (DBCA-038) 

Threatened Flora (DBCA-036) Yes 

Threatened Fauna (DBCA-037) Yes 

Not applicable 

Not applicable 

Not applicable 

Nil 

A number of Threatened flora species or species habitat 

are known to occur in the area. 

A number of threatened fauna species or species habitat 

are known to occur in the area including: 

• Western Ringtail Possum (Pseudocheirus 

occidentalis - Critically Endangered); and 

• Black Cockatoo species (Calyptorhynchus banksii 

naso - Vulnerable, Calyptorhynchus baudinii -

Endangered &. Calyptorhynchus latirostris -

Endangered). 

Environmentally Sensitive Area No Nil 

(DWER-046) 

Significant through Local Planning No 

or Biodiversity Strategy 

R.W Duggan I Bushfire Management Plan 

Not applicable 
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3.2 Re-vegetation / Landscape Plans 

A Landscape Management Plan (Figure 7 with detailed plan provided in Appendix D) has been prepared and 

incorporated into the Bushfire Management Plan to ensure that the vegetation within the areas of Public 

Open Space (POS) and Drainage Reserves are maintained to an appropriate level in perpetuity as to not 

increase the BAL rating of the proposed lots. 

The Plan includes the following: 

• POS 1 - a total of 1.81 ha including a passive open space centred around the retention of a large 
stand of existing mature trees. The large stand of existing mature trees are classified as Class A 
Forest in the current vegetation map {Figure 3, labelled Plot 2). This vegetation will be required to 
be established in a low fuel state according to Asset Protection Zone {APZ) standards, specified in 
the Guidelines for Planning in Bushfire Prone Areas vl.4, Dec 2021. The surrounding area of POS 1 
will be established in a low fuel state by the Developer with grass maintained under 10 cm and 
planting of shrubs and trees to APZ standards, specified in the Guidelines. This POS is excluded from 
classification in the Post Development Vegetation Classification {Figure 4) under Section 2.2.3.2 (f) 
from AS3959-2018. 

• POS 2 - a total of 1.24 ha which includes a drainage line with planting of sedges and rushes to 
establish a living stream. The remaining POS will include lawn, a playground and some further 
planting areas. POS 2 is excluded from vegetation classification under Section 2.2.3.2 (f) in the post 
development vegetation classification (Figure 4) and will be established in a low fuel state by the 
Developer with grass maintained under 10 cm and planting of trees and shrubs to Asset Protection 
Zone standards, specified in the Guidelines for Planning in Bushfire Prone Areas vl.4, Dec 2021. 

• POS 3 - a total of 1.23 ha will also be a passive open space with retention of large trees along the 
south western boundary. These existing trees are classified as Plot 5, Class A Forest, and Plot 12, 
Class B Woodland under the current extent vegetation map (Figure 3). These plots are excluded 
from classification under Section 2.2.3.2 (f) in the post development vegetation classification 
(Figure 4) as these areas be established in a low fuel state and managed as a nature strip within the 
POS. The remainder of the POS will contain lawn and planting of sedges and rushes along a 
drainage line, established and managed in a low fuel state, specified in the Guidelines for Planning 
in Bushfire Prone Areas vl.4, Dec 2021. 

• Drainage reserves will be established with sedges and rushes and less than 10% trees. They will be 
established in a low fuel state by the Developer, according to APZ requirements in the Guidelines. 
There are four drainage reserves proposed which are excluded from classification under Section 
2.2.3.2 (f). in the post development vegetation classification (Figure 5). 

• Landscape buffers will be established along the south east and south west boundary by the 
Developer. These buffers will include a 5 m earth bund with trees and shrubs planted on and 
adjacent to the earth bund. These will be established by the Developer in a low fuel state, 
according to APZ standards in the Guidelines. These landscape buffers are excluded from 
classification under Section 2.2.3.2 (f). in the post development vegetation classification (Figure 5). 

The POS and drainage areas will be maintained in a low fuel state by the Developer for 2 years post 
planning approval, where responsibility will be transferred to the Shire of Augusta Margaret River for 

R.W Duggan I Bushfire Management Plan Page 28 



management in perpetuity. The Landscape buffers will be maintained in a low fuel state by the Developer 
until the lots become sold, where it would become the responsibility of the individual lot owners. 

The Developer is responsible for maintaining all grasses within the Site at under 10 cm in height until 
individual lots are sold, when this will become the responsibility of the individual landowners, to ensure lots 
are maintained in a low fuel state and do not increase the BAL rating on the neighbouring lots. 
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Figure 7 Landscape Master Plan for Lot 500 Wirring Road, Cowaramup 
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4 Assessment Against the Bushfire 
Protection Criteria 

4. 1 Compliance with the Acceptable Solutions for each 
Element 

Bushfire Protection Criteria - Element 1 - Location 

Intent: To ensure that strategic planning proposals, subdivision and development applications are located 

in areas with the least possible risk of bushfire to facilitate the protection of people, property, and 

infrastructure. 

Acceptable Solution Assessment Statements 

A 1. 1 Development location Compliance with this element is achieved. 

The strategic planning proposal, subdivision The BAL Contour for the Site (Figure 5 & 6) shows the 

and development application is located in an areas on the Lot were a BAL-29 or lower rating can be 

area that is or will, on completion, be subject achieved. Residential lots will be confined to areas that 

to either a moderate or low bushfire hazard are BAL-29 or lower. 

level, or BAL-29 or below. There are areas of BAL-40 and BAL-FZ that encroach the 

Site from vegetation outside the lot boundary and 

outside the control of the Developer. These areas are 

predominately contained in Public Open Space, POS 1 

and POS 3, and the landscape buffers, which does not 

allow any habitable dwelling to be located in an area 

greater than BAL-29. 

R.W Duggan I Bushfire Management Plan 

There is one portion of the Site, located in the south 

east, which requires a 27 m development setback within 

any residential lot resulting in this location, to ensure 

habitable dwellings are located in an area of BAL-29 or 

lower. This setback could occur through a Local 

Development Plan which establishes a Habitable Building 

Exclusion within this 27 m setback. 

The entire Site will be maintained by the developer, with 

grasses maintained under 10cm in height as a 

requirement of this Bushfire Management Plan, until 

they are sold, when this maintenance will become the 

responsibility of the individual landowners in perpetuity. 
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Bushfire Protection Criteria - Element 2 - Siting and Design 

Intent: To ensure that the siting and design of development minimises the level of bushfire impact. 

Acceptable Solution Assessment Statements 

A2.1 Asset Protection Zone (APZ) Compliance with this element is achieved. 

Every habitable building is surrounded by, and Asset Protection Zones surrounding each habitable 

every proposed lot can achieve, an APZ depicted building will be established and maintained in perpetuity 

on submitted plans, which meets the following to meet the criterial in the Guidelines (Appendix B) with 

requirements: the following minimum distances required to achieve BAL-

• Width: Measured from any external wall or 29; 

supporting post or column of the proposed • 27m to the Class A Forest Downslope >O to 5 

building, and of sufficient size to ensure the 

potential radiant heat impact of a bushfire 

does not exceed 29kW/m 2 (BAL-29) in all 

circumstances. 

• Location: the APZ should be contained solely 

within the boundaries of the lot on which 

the building is situated, except in instances 

where the neighbouring lot or lots will be 

managed in a low-fuel state on an ongoing 

basis, in perpetuity. 

degrees; 

• 21m to the Class A Forest Upslope/Flat; 

• 17m to the Class B Woodland Downslope >O to 5 

degrees; 

• 15m to Class D Scrub Downslope >O to 5 degrees; 

• 9m to the Class G Grassland Downslope >O to 5 

degrees; and 

• Bm to the Class G Grassland Upslope/Flat 

Depending on the final lot layout, some APZ's may overlap 

• Management: the APZ is managed in lot boundaries. To ensure any dwelling constructed with 

accordance with the requirements of the Site can achieve a BAL-29 or lower rating, all grasses 

'Standards for Asset Protection Zones.• must be maintained under 10cm in height by the 

(Appendix B). developer as a requirement of this Bushfire Management 

R.W Duggan I Bushfire Management Plan 

Plan. As individual lots are sold, management for each lot 

will become the responsibility of the individual 

landowner, in perpetuity, as a requirement of this 

Bushfire Management Plan. 

Establishment and management of the Public Open Spaces 

and Drainage Reserves will occur in accordance with a 

Landscape Management Plan for a period of two years by 

the developer. After this period, the land will be ceded to 

the Crown and vested to the Shire of Augusta Margaret 

River, with ongoing management in perpetuity the 

responsibility of the Shire of Augusta Margaret River. 
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Bushfire Protection Criteria - Element 2 - Siting and Design 

Landscape buffers will be established in accordance with 

a Landscape Management Plan by the Developer. These 

will become the responsibility of individual lot owners 

when they become sold. 

In addition to the requirements of this Bushfire 

Management Plan, the Shire of Augusta Margaret River's 

Firebreak Notice and Bushfire Information (which may be 

subject to review from time to time) must be complied 

with, including maintaining grasses at under 10cm in 

height. 

Bushfire Protection Criteria - Element 3 - Vehicular Access 

Intent: To ensure that the vehicular access serving a subdivision/development is available and safe during a 

bushfire event. 

Acceptable Solution Assessment Statements 

A3.1 Public Roads Compliance with this element can be achieved. 

Public roads are to meet the minimum technical The developer will construct public roads to meet the 

requirements in Table 6, Column 1 (Appendix C). requirements of the relevance class of road in the Local 

The trafficable (carriageway/ pavement) width is Government Guidelines for Subdivisional Developments, 

to be in accordance with the relevant class of Liveable Neighbourhoods, Austroads standards and/or 

road in the Local Government Guidelines for applicable standards for the local government. 

Subdivisional Development (IPWEA Subdivision Existing public roads in proximity to the Site are in good 

Guidelines), Liveable Neighbourhoods, Austroad condition. 

standards and/or any applicable standards for 

the local government. 
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Bushfire Protection Criteria - Element 3 - Vehicular Access 

A3.2a Multiple access routes Compliance with this element is achieved. 

Public road access is to be provided in two All proposed lots will have two access/ egress routes from 

different directions to at least two different the lot boundary. 

suitable destinations with an all-weather surface The internal road network will allow two-way access for all 

(two-way access). lots via various public roads and connecting to Bussell 

If the public road access to the subject site is via 

a no-through road which cannot be avoided due 

to demonstrated site constraints, the road access 

is to be a maximum of 200 metres from the 

subject lot(s) boundary to an intersection where 

two-way access is provided. 

The no-through road may exceed 200 metres if it 

is demonstrated that an alternative access, 

including an emergency access way, cannot be 

provided due to site constraints and the following 

requirements are met: 

Highway, which connects to both the Margaret River and 

Busselton townships. The Concept Plan, Figure 1, shows 

Access roads which will be used to connect the lots within 

the development to the public road network and ensures 

multiple access routes. 

Alternatively, the public road network can be used to 

access an alternative location in the event of a bushfire. 

No no-through roads are proposed as part of this 

development. 

If the subdivision is to be staged, the stages are to be 

designed to ensure all lots within each stage have two 

• The no-through road travels towards a access and egress routes via the public road network. 

suitable destination; and 

• The balance of the no-through road, 

that is greater than 200 metres from 

the subject site, is wholly within BAL­

LOW, or is within a residential built-out 

area. 

A3. 2a Emergency Access Way 

R.W Duggan I Bushfire Management Plan 

Not applicable to this Site. 

No Emergency access ways are proposed or required as part 

of this development. 
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Bushfire Protection Criteria - Element 3 - Vehicular Access 

A3.3 Through-roads Compliance with this element can be achieved. 

All public roads should be through roads. No- All proposed roads will be through roads, providing all lots 

through roads should be avoided and should only with two access and egress routes as detailed in A3.2a 

be considered as an acceptable solution where: above. The Concept plan includes Access roads which 

• It is demonstrated that no alternative connect the Site to the public road network. Further 

road layout exists due to site constraints; 

and 

• The no-through road is a maximum length 

of 200 metres to an intersection 

providing two-way access unless it 

satisfies the exemption provisions in 

A3.2a of this table. 

A no-through road is to meet all the following 

requirements: 

• Requirements of a public road (Table 6, 

Column 1) (Appendix C); and 

• Turn-around area as shown in Figure 24 

(Appendix C) 
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internal roads will be established to ensure each proposed 

lot will have two way access which will all be through roads. 
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Bushfire Protection Criteria - Element 3 - Vehicular Access 

A3.4a Perimeter roads 

A perimeter road is a public road and should be 

provided for greenfield or infill development 

where 10 or more lots are being proposed 

(including as part of a staged subdivision) with 

the aim of: 

• Separating areas of classified vegetation 

under AS3959, which adjoin the subject 

site, from the proposed lot(s); and 

• Removing the need to battle-axe lots that 

back onto areas of classified vegetation. 

• A perimeter road is to meet the 

requirements contained in Table 6, 

Column 1 (Appendix C). 

A perimeter road may not be required where; 

• The adjoining classified vegetation is 

Class G Grassland; 

• Lots are zoned for rural living or 

equivalent; 

• It is demonstrated that it cannot be 

provided due to site constraints; or 

• All tots have frontage to an existing 

public road. 
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Compliance with this element can be achieved. 

Perimeter roads will be considered within the Subdivision 

Plan where the Site abuts classified vegetation. 

It is noted that the surrounding areas are predominately 

existing lots, excluded from vegetation classification, or 

classified as Class G Grassland which does not require a 

perimeter road. 

A perimeter road will be constructed to the standards of a 

Public Road, as per Table 6, Column 1 (Appendix C). 
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Bushfire Protection Criteria - Element 3 - Vehicular Access 

A3.4b Fire Service Access Route 

Where proposed lots adjoin classified vegetation 

under AS3959 (excluding Class G Grassland)', and 

a perimeter road is not required in accordance 

with A3.4a, a fire service access route can be 

considered as an acceptable solution to provide 

firefighter access, where access is not available, 

to the classified vegetation. 

A fire service access route is to meet all the 

following requirements: 

• Requirements in Table 6, Column 3; 

• Be through-routes with no dead-ends; 

• Linked to the internal road system at 

regular intervals, every 500 metres; 

must be signposted; no further than 500 

metres from a public road; if gated, 

gates must open the required trafficable 

width and can be locked by the local 

government and/or emergency services, 

if keys are provided for each gate; and 

• Turn-around areas designed to 

accommodate type 3.4 fire appliances 

and to enable them to turn around safely 

every 500 metres 
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Not applicable to this Site. 

No Fire Service Access Routes are proposed or required as 

part of this development. 
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Bushfire Protection Criteria - Element 3 - Vehicular Access 

A3. 5 Battle-axe access legs Compliance with this element is achieved 

Where it is demonstrated that a battle-axe The Subdivision Lot Layout should be designed to avoid 

cannot be avoided due to the site constraints, it battle-axe access legs. 

can be considered as an acceptable solution. 

There are no battle-axe technical requirements 

where the point of the battle-axe access leg joins 

the effective area of the lot, is less than 50 

metres from a public road in a reticulated area. 

In circumstances where the above condition is not 

met, or the battle-axe is in a non-reticulated 

water area, the battle-axe is to meet all the 

following requirements: 

• Requirements in Table 6, Column 4; and 

• Passing bays every 200 metres with a 

minimum length of 20 metres and a 

minimum additional trafficable surface 

width of two metres (i.e., the combined 

trafficable width of the passing bay and 

constructed driveway to be a minimum 

six metres). 
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Bushfire Protection Criteria - Element 4 - Water 

Intent: To ensure that water is available to the subdivision, development, or land use to enable people, 

property, and infrastructure to be defended from bushfire. 

Acceptable Solution Assessment Statements 

A4. 1 Identification of future water supply Compliance with this element is achieved. 

Evidence that a reticulated or non-reticulated water The Site will be reticulated. Reticulated water 

supply for bushfire fighting can be provided at the will be supplied in accordance with the Water 

subdivision and/or development application stage, in Corporation's No. 63 Water Reticulation 

accordance with the specifications of the relevant Standards by the Developer. 

water supply authority or the requirements of Water Hydrants will be supplied in accordance 

Schedule 2. 

R.W Duggan I Bushfire Management Plan 

with Water Corporations Requirements by the 

Developer. 

Page 39 



4.2 Performance Based Solutions 

The Site assessment was conducted in accordance with AS 3959-2018 Simplified Procedure (Method 1 ). The 

Proposal meets all the compliance requirements for the four Bushfire Protection Criteria Elements. There 

are no performance-based solutions proposed. 

4. 3 Summary of the Assessment Outcomes 

This plan provides acceptable solutions and responses to the performance criteria outlined in the Gu;delines 

for Planning in Bushfire Prone Areas (WAPC, Dec 2017). 

The layout and design of the development is such that no structure will be required to be exposed to a 

radiant heat flux in excess of 29kW /m2 (BAL-29) provided the management as outlined in this Plan is 

adopted. 

Any class 1, 2, 3 or associated 10a structure that are to be constructed, or additions planned to existing 

dwellings shall be designed and built to conform with Australian Standards AS 3959-2018: 

• BAL-29: sections 3 & 7; 

• BAL-19 sections 3 & 6; and 

• BAL 12.5 sections 3 & 5. 

A summary of the Bushfire Management Strategies to be implemented is provided in Figure 8. An individual 

BAL assessment may achieve a lower BAL rating, based on the exact location of a dwelling within a lot and 

classified vegetation. 
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Spatial representation of the proposed risk management measures 

NOTES 
The lot layout will be designed to ensure any dwellings eventuating within the 

Lot ca n achieve a BAL-29 or lower rating . The BAL-29 setback line is illustrated 

in this map, whi ch may requi re a Habitab le Building Exclu sion for 27 m for any 

residential lot eventuating within thi s location , included in a Local Development 

Plan. 

The Develope r will establish and ma inta in the areas of Public Open Space and 

Drainage Reserves according to the Landscape Management Plan for a 

minimum of two years, when these areas will be ce ded to the Crown and vested 

to the Shire of Augusta Margaret River, wh o will be the party responsible for 

mainta ining these areas in a low fuel state in pe rpetuit y. 

The Developer will estab lishthe landscape buffe rs according to th e Landscape 

Management Plan, until the lots are sold, where it will become the responsibility 

of the individual lot own ers. The Developer will maintain all lots in a low fu el 

state until lots are so ld, where it is the responsibility of the Landowner. 

Public Roa ds will be constructed acco rding to the Guidelines and will ensure 

every residential lot achieves two access routes . 

Reticulated wate r and fire hydrants will be provided in accordance with the 

Water Co rpo rati ons No. 63 Wate r Reticulation Standard. 

Establi shment of the Site in a low fuel state and the design of the lot layout, 

water supply and public roads are the responsibility of the Develope r. 

LEGEND 

Lot Boundary 

PROPERTY/ ASSESSMENT DETAILS 

Property Address: Lot 500 Wirring Road , Cowaramup 

Project No: 221273 

Prepared by : D Cuthbert 

Accreditat ion Leve l: Level 1 
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Figure 8 Map of Bushfire Management Strategies 
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5 Responsibilities for Implementation 
and Management of the Required 
Bushfire Measures 

The responsibilities for the Developer and Local Government are outlined in Table 3 and Table 4, 

respectively. 

Table 3 Developer Responsibilities 

Number Action Due Completed 

2 

Design the lot layout to ensure any dwellings eventuating At Subdivision 

within the Site can achieve a BAL-29 or lower rating. application 

stage 

Design the road layout to ensure each lot is provided two At Subdivision 

access and egress routes application 

stage 

3 Design all roads to the standards of Element 3 in accordance At Subdivision 

with the relevant class of road in the Local Government application 

Guidelines for Subdivisional Development, Liveable stage 

Neighbourhoods, Austroad standards and/or any applicable 

4 

5 

standards for the local government area. 

Design the reticulated water and fire hydrants in At Subdivision 

accordance with the Water Corporation's No. 63 Water application 

Reticulation Standards. stage 

Establish and maintain the public open space and 

drainage reserves in accordance with the Landscape 

Management Plan, after a period of two years the land 

will be ceded to the Crown and vested to the Shire of 

Post Planning 

approval and 

prior to lot sale 

/ until handover 

Augusta Margaret River, with management responsibilities to the Shire of 

handed over to the Shire of Augusta Margaret River Augusta 

Margaret River 

R.W Duggan I Bushfire Management Plan 

□ 

□ 

□ 

Page 42 



Number Action Due Completed 

6 

7 

8 

9 

Table 4 

Establish and maintain the Landscape buffers in 

accordance with the Landscape Management Plan, with 

management responsibilities handed over to the 

Landowner when lots become sold. 

Post planning 

and approval 

prior to lot sale 

Maintain all grass in a low threat with grass under 10 cm, Post planning 

year around until the lots are sold, where it becomes the approval and 

responsibility by the landowners. prior to lot sale 

Provide a copy and obtain endorsement of this Bushfire Post planning 

Management Plan by those with responsibility under this approval and 

plan including Builders, Landowners/Occupiers and Shire of prior to lot sale 

Augusta Margaret River 

Place a notice on the Certificate of Title, advising of the Creation of 

existence of this Bushfire Management Plan and associated titles and 

maintenance obligations. deposited plan 

Shfre of Augusta Margaret River's Responsibilities 

□ 

□ 

Number Action Due 

2 

Monitor landowner compliance with the annual firebreak notice. 

Maintain areas of Public Open Space and Drainage Reserves in accordance with 

the Landscape Management Plan in perpetuity. 

R.W Duggan I Bushfire Management Plan 

Ongoing 

Two years 

post planning 

approval 

once 

responsibility 

is transferred 

from the 

developer. 
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Table 5 Landowner Responsibilities 

Number Action Due 

1 Maintain the lot to Asset Protection Zone standards and grass under 10 cm in Year Round / 

height, year-round. In perpetuity 

2 Maintain landscape buffers according to the Landscape Management Plan in Ongoing 

perpetuity. 
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6 Glossary 

All weather surf ace: Compacted gravel surface to the standard prescribed in the Austroads Guide to 

Pavement Technology as a minimum. An all-weather surface does not need to be sealed. 

AS 3959: Australian Standard 3959 Construction of Buildings in Bushfire-Prone Areas. 

Asset Protection Zone (APZ): A low fuel area immediately surrounding a building. 

BAL: Bushfire Attack Level (BAL) as set out in the Australian Standard 3959 Construction of Buildings in 

Bushfire-Prone Areas (AS 3959), as referenced in the Building Code of Australia (as amended). 

BAL Assessment: An assessment prepared in a manner and form set out in AS 3959 to determine a BAL. It 

is strongly recommended that BAL assessments are prepared by accredited Level 1 BAL Assessors, unless 

otherwise exempted in these Guidelines. 

BAL Contour Map: A BAL Contour Map is a scale map of the subject lot/s illustrating the potential radiant 

heat impact and associated indicative BAL ratings in reference to any classified vegetation remaining within 

100 metres of the assessment area after the development is complete. The intent of the BAL contour map 

is to identify land suitable for development based on the indicative BAL rating. It is strongly recommended 

that BAL Contour Maps are prepared by an accredited Bushfire Planning Practitioner. 

Bushfire: An unplanned fire burning in vegetation. A generic term which includes grass fires, forest fires 

and scrub fires both with and without a suppression objective. 

Bushfire hazard: The potential or existing flammability of vegetation that, in association with topography 

and slope, when ignited may cause harm to people and/or damage property and/or infrastructure. 

Bushfire Hazard Level (BHL) assessment: A BHL assessment provides a measure of the likely intensity of a 

bushfire and the likely level of a bushfire attack on a Site determined by categorising and mapping land as 

having a low, moderate, or extreme Bushfire Hazard Level in accordance with the methodology set out in 

the Guidelines. It is strongly recommended that Bushfire Hazard Level assessments are prepared by an 

accredited Bushfire Planning Practitioner. 

Bushfire Management Plan (BMP): A document that sets out short, medium and long term risk management 

strategies for the life of the development. It is strongly recommended that Bushfire Management Plans are 

prepared by accredited Bushfire Planning Practitioners in accordance with the requirements set out in the 

Guidelines on behalf of the landowner/proponent with the assistance of the responsible authority for 

emergency services where required. 

Bushfire Planning Practitioner: A person who holds Level Two or Level Three accreditation under the 
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Western Australian Bushfire Association Framework. 

Bushfire prone area: An area that has been designated by the Fire and Emergency Services Commissioner 

under s. 18P of the Fire and Emergency Services Act 1998 as an area that is subject, or likely to be subject, 

to bushfires. Such areas are identified on the Map of Bush Fire Prone Areas and can be found on the 

Department of Fire and Emergency Services website. 

Bushfire Protection Criteria: A performance-based system of assessing bushfire risk management measures 

contained in the Guidelines and applied to all strategic planning proposals, subdivisions, and development 

applications. 

Bushfire risk: The chance of a bushfire igniting, spreading, and causing damage to people, property, and 

infrastructure. 

Bushfire risk management: Means the application of the bushfire protection criteria contained in the 

Guidelines. 

Carriageway: Means a portion of a road that is improved, designed or ordinarily used for vehicular traffic, 

and includes the shoulders, and areas, including embayments, at the side or centre of the carriageway, used 

for the stopping or parking of vehicles; and, where a road has 2 or more of those portions divided by a 

medium strip, the expression means each of those portions, separately. 

Development application: An application for approval to carry out development or change a land use under 

either a local planning scheme or region planning scheme. This includes local development plans but 

excludes application for single houses and ancillary dwellings on a lot or lots less than 1, 100m2• 

Decision-maker: The Minister for Planning, State Administrative Tribunal, Western Australian Planning 

Commission, Development Assessment Panel, any other State decision-making authorise, and/or the 

relevant local government and their delegates that make decisions regarding the application of these 

Guidelines. 

Defendable Space: A three-metre-wide area adjacent to a building that is kept free from vegetation 

(excluding groundcovers and grasses) and provides a relatively safe space from which firefighters and 

appropriately prepared homeowners may defend the property. 

Guidelines: Refers to the Guidelines for Planning in Bushfire Prone Areas (WAPC 2015), as amended. 

IPWEA Subdivision Guidelines: Refers to the Local Government Guidelines for Subdivisional Development 

(Institute of Public Works Engineering Australasia, WAPC, 2017). 

Site: The entirety of the land subject to the planning proposal. This includes lot(s) affected by the proposal. 

Trafficable: Can be travelled upon by vehicles at the posted speed limit. 
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Traversable: Means can be moved over safely by a vehicle. 

Two-way access: Vehicular access from a site in two different directions to at least two different 

destinations. 

WAPC: Western Australian Planning Commission. 

Weight Capacity: Applied to the trafficable surface construction, including all bridges or culvers on the site 

and access routes. 
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Appendix A Shire of Augusta Margaret River 
Firebreak Notice and Bushfire 
Information 
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Firebreak Notice 
Requirements and 
Bushfire Information 
2022-23 



Firebreak Notice Requirements 
This document contains the requirements from the Notice 
along with other bushfire information for property owners 
and occupiers. 

All land is to be maintained from 30 November 2022 up 
to and including 12 May 2023 as specified in the Notice. 
Properties subject to an approved Bushfire Management 
Plan must comply with the requirements of their Plan. 

APPOINTMENTS AND INSPECTIONS 

Owners and occupiers who would like an early inspection 
by appointment, for reasons including bio-security, locked 
gates, and dangerous animals, or for explanation on the 
requirements of the Notice, should contact Rangers as 
soon as possible and by no later than 1 November 2022. 
Where inspections by appointment are not requested, 
Rangers are appointed as Bush Fire Control Officers with 
the power to enter land under the Bush Fires Act 1954 and 
will be inspecting properties for compliance without further 
notice from 1 December 2022. 

VARIATIONS 

Where compliance with the Firebreak Notice is not practical 
due to environmental considerations or site specific 
constraints such as water course or steep gradients, 
owners may apply to the Shire of Augusta Margaret River 
for a Variation to the Firebreak Notice. Variations must 
provide an alternative means of meeting the objectives of 
the Notice, including bushfire risk mitigation and property 
access, taking into account site specific constraints 
and advantages and not all properties will be able to 
accommodate Variations. 

Applications must be completed on the approved form, 
which is available upon request or can be downloaded 
via the Shire's website. Applications for a Variation have 
a $30 fee unless they are submitted before 1 November 
2022 in which case they are processed free of charge. 

COMPLIANCE 

People who do not comply with the Notice or a Variation 
to the Notice may be issued with an infringement Notice 
($250) or prosecuted with a penalty up to $5,000. The 
Shire of Augusta Margaret River may carry out the required 
work on the land at cost to the owner/occupier. 
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Definitions 
For the purpose of the Notice the following definitions apply: 

Asset Protection Zone (APZ) means the area of land 
within 20 metres from the external walls of any habitable 
building. The fuel loading (flammable material) in the APZ 
is to be reduced and maintained to less than 2 tonnes 
per hectare. Trees must not be closer than 2 metres to a 

building, and trees must not overhang a building within 4 
metres of the external roof. APZ requirements apply to 
all properties (excluding vacant lots), regardless of 
size, and must be maintained all year round. 

Bushfire Management Plan is a plan prepared in 

satisfaction of a development approval or subdivision 
condition. Properties subject to an approved Bushfire 
Management Plan must comply with the requirements of 
their plan in addition to the requirements of the Notice. 

PLEASE NOTE 

• At the Shire of Augusta Margaret River's 

discretion, Variations may recognise 

alternate methods and requirements 

for compliance in an approved Bushfire 

Management Plan. 

Driveway/ Access Way means the access route 
from the road to your main dwelling. This should be a 
minimum of 4 metres wide with a minimum 4 metre vertical 
clearance to allow emergency vehicles to access your 
property. 

Firebreak means an area of land that has been cleared 
of all trees, bushes, grasses, and any other object or thing 
which may be flammable, leaving a bare surface to the 
prescribed width as outlined in the table on page 4, and 
with a 4 metre high vertical clearance. 

Plantation means any area of planted pines, eucalypt, 
hardwood or softwood trees exceeding 3 hectares in area. 

Trafficable Where a Firebreak is required to be 'trafficable' 
under the Notice, it must be a firm, stable surface capable 
of allowing a 4WD fire appliance to enter, exit and turn any 
corner (1 Orn radius) without reversing. 
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Summary of Firebreak Notice Requirements 
All landowners/occupiers must carry out fire prevention work 
in accordance with the requirements of the Notice on or 
before 30 November 2022. All land is to be maintained up 
to and including 12 May 2023. 
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Property 
Type 

All Lots 
4000m2 

and under 

Residential/ 
Rural 
Residential 
Lots 4001m2 

and over 

Rural Lots 
(excluding 
plantations, 
vineyards, 
orchards and 
olive groves) 

Plantations 

Vineyards, 
Orchards and 
Olive Groves 

Firebreak 
Requirements 

• 2 metre wide firebreaks around 
all piles of garden refuse and/or 
wood stacks 

• Minimum 3 metre wide trafficable 
firebreaks within 10 metres of all 
boundaries 

• 2 metre wide firebreaks around all 
piles of garden refuse/wood stacks, 
fuel and fodder 

• Minimum 3 metre wide trafficable 
firebreak required within 100 metres of 
a boundary that abuts a road reserve 

• Where land is actively grazed or 
maintained to less than 10cm, a 2 
metre firebreak is required 

• 2 metre wide firebreaks around all 
piles of garden refuse/wood stacks, 
fuel and fodder 

• 10 metre wide mineral earth firebreak 
around each cell or block - minimum 
3 metres must be trafficable 

• 2 metre wide firebreaks around all 
piles of garden refuse/wood stacks, 
fuel and fodder 

• 5 metre wide mineral earth firebreak 
around each cell or block - minimum 
3 metres must be trafficable 

• 2 metre wide firebreaks around all 
piles of garden refuse/wood stacks, 
fuel and fodder 



Please Note: Asset Protection Zone (APZ) requirements 

apply to all properties (excluding vacant lots), regardless 

of size, and must be maintained all year round. Clearing in 

excess of the requirements in this FBN or a BMP will be 

required to comply with the Local Planning Scheme and 

Clearing Regulations and may require a permit. 

Asset 
Protection 
Zone (APZ) 

✓ 

✓ 

✓ 

✓ 

✓ 

Grass 
slashed/ 
mowed to 
less than 
10cm 

✓ 

Vacanti 
cleared 
land that is 
not being 
actively 
grazed 

Vacant/ 
cleared 
land that is 
not being 
actively 
grazed 

✓ 

✓ 

Driveway/ 
Access 
way 

✓ 

✓ 

✓ 

✓ 

✓ 

Gutters 
and 
rooftops 
free of 
debris 

✓ 

✓ 

✓ 

✓ 

✓ 
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4 metre 
vertical 
clearance 

Can We Access Your Property? 

DID YOU KNOW? 

In order for fire appliances to access your property 

safely, firebreaks must be 3 metres wide and have at least 

4 metres vertical clearance. Fire appliances must be able 

to fit through gates on your property. The average fire 

appliance is 9 metres in length. 

DON'T FUEL FIRES 

x Don't have thick vegetation near your home. 

✓ Clear all flammable material from around all structures. 

✓ Store firewood, timber, petrol, kerosene and all 

flammable liquids well away from the house. 

✓ Clear all dead leaves out of gutters regularly. 

✓ Remove dead trees and branches which, when burning, 

could drop on your roof. 

✓ Rake up leaves, twigs and dead material regularly. 

✓ Burn off dry grass and vegetation at the approved 

times and in the approved manner or consider using 

alternative methods to burning. 

6 

Up to 1 cubic metre (a 6x4 trailer load) of 

uncontaminated green waste can be disposed 

of at the Davis Road Waste Management Facility 

at no cost to Shire residents. Check the Shire 

website for Green Waste Open Days. 



Im ortant Dates 

Firebreak Notice Requirements on Private Property 

to be Completed 

Firebreaks must be installed on or before 30 November 2022 

Firebreaks must be maintained up to and including 12 May 2023 

APZs must be maintained all year round 

RESTRICTED BURNING PERIOD - Spring/ Summer 

Permits Required 
9 November 2022 to 22 December 2022 

PROHIBITED BURNING PERIOD 

Burning Prohibited 
23 December 2022 to 14 March 2023 

RESTRICTED BURNING PERIOD - Autumn 

Permits Required 
15 March 2023 to 12 May 2023 

PLEASE NOTE 

• These dates can change at short notice due 
to variable weather conditions. Always call 

your area Fire Control Officer (FCO) or the 

Shire Rangers to check prior to lighting up. 

• Burning is PROHIBITED on days where the 

Fire Danger Rating (FOR) is HIGH or above. 

• A TOTAL FIRE BAN (TFB) may be declared 

by the DFES Commissioner at any time. 

If declared, you must not light any fire or 

undertake any activity that may cause a fire. 

• A HARVEST AND VEHICLE MOVEMENT 
BAN (HVMB) may be declared separately or in 

conjunction with a TFB by the Shire at any time. 

If declared, the use of engines, vehicles, plant 
or machinery are prohibited at particular times 

of the day. 

• To register for HVMB SMS notifications, please 

email amrfire@amrshire.wa.gov.au and include 
SMS notification as the subject line and your 

first name, surname and mobile phone 

number in the body of the email. 

• Fire Danger Ratings change daily. To check the 

FOR go to emergency.wa.gov.au or contact 

Shire Rangers on (08) 9780 5695. 
7 



Fire Control Officer Area Map 
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Fire Control Officer Contact Details 

East Augusta 

Gracetown 

Karridale 

Margaret River 

Molloy Island 

Rosa Brook 

Wallcliffe 

Witchcliffe 

Alexandra Bridge Tony Mostert: 0428 461 388 

Augusta Brendan Jordan: 0477 970 415 

Burnside Tim Garstone: 0428 555 292 
Cowaramup Ian Earl: 0418 932 847 
Miamup Billy Pascoe: 0405 965 44 7 
Treeton Geoff Jenkins: 0407 776 920 
Wirring Greg Tennant: 0487 677 062 

East Augusta Frank Bartoli: 0458 582 350 

Gracetown Peter Delfs: 0427 555 491 

Hamelin Bay Simon Hanson: 0428 147 001 
Karridale Paul Vanzetti: 0447 929 057 

Deepdene Scott Hamilton: 0427 778 840 
Kudardup Matthew Nield: 0427 772 719 

Margaret River Garth Baxter: 0407 755 253 

Molloy Island Peter Nash: 0428 955 633 

Osmington Shaun Palmer: 0448 979 041 
Rosa Brook Mark Ridge: 0408 945 684 
Rosa Glen Andrew Newnham: 0491 313 968 

Kilcarnup Rodney Dilkes: 0428 321 865 
Prevelly Jenny Colquhoun: 0458 231 272 
Rapids David Kelly: 0428 387 286 

Forest Grove Larry Brennan: 0419 938 923 
Redgate Richard Nash: 0419 951 511 
Witchcliffe Diane Holland: 0427 930 735 

9 



General Information 

UPDATE: These requirements have changed in the past 12 

months due to Australian wide standards. 

BURNING OF GARDEN REFUSE 

RESTRICTED BURNING PERIOD - Spring / Summer 
You may burn one small heap of up to 1 cubic metre of 

garden refuse during the Spring/Summer Restricted Burning 

Period without a Permit. It cannot be lit before 6pm and must 

be fully extinguished by 11 pm. A courtesy call to your area 

Fire Control Officer (FCO) is recommended. 

RESTRICTED BURNING PERIOD - Autumn 
A Permit is required to burn all garden refuse during the 

Autumn Restricted Burning Period. 

Burning is PROHIBITED on days where the Fire Danger 
Rating is HIGH or above. 

WOOD/SOLID FUEL BBQS AND PIZZA OVENS 

The use of wood/solid fuel BBQs and pizza ovens is 

prohibited on days where the Fire Danger Rating is HIGH or 

above. The use of any wood/solid fuel BBQ or pizza oven is 

prohibited during a TOTAL FIRE BAN (TFB). 

CAMPFIRES AND FIREPITS 
Campfires and firepits are NOT permitted; 

• at any time during the PROHIBITED Burning Period 

• on days where the Fire Danger Rating is HIGH 

or above 

• on public land, unless purpose built campfire pits have 

been provided by the owner of the land and permission to 

use them has been given by the landowner. 

Campfires and firepits are permitted on private property 

during the RESTRICTED Burning Periods without a Permit, 

but cannot be lit before 6pm and must be fully extinguished 

by 11 pm. A Permit is required outside of these times. 

Consent from the landowner must be given (and proof of 

consent available if requested by an Authorised Person). 

10 

You MUST check the Burning Period dates and the Fire 

Danger Rating (FOR) before lighting up. PLEASE NOTE, the 

FOR changes regularly and the Important Dates listed on page 

7 can also change. For the current Fire Danger Rating visit 

www.emergency.wa.gov.au or contact Shire Rangers on (08) 

9780 5695. 



Permits to Burn 

A Permit to burn is required during the 
RESTRICTED Burning Periods. 

To obtain a Permit, contact your area FCO by referring 

to the FCO map in this booklet. Where the FCO is 

unavailable the Chief Bush Fire Control Officer or the Shire 

Rangers can also issue Permits. Please allow up to 72 
hours for an FCO to attend your property to assess 
your Permit application. 

When contacting the FCO to request a Permit, please 

have the following information ready to provide; 

• the size of your burn 

• what you are burning 

• the address of the burn 

• the name and contact number of the Permit holder 

You must notify your adjoining landowners 24 hours in 

advance of your intention to burn. 

Prior to burning, you MUST register your Permit with 

the Shire Rangers, DBCA and DFES. To do this call the 

numbers on the Permit and have your Permit handy as 

the operator will need the Permit details. If you leave a 

message, please state the Permit number, property 
details, Permit holders name, phone number and 

time/date of intention to burn. 

Failure to; 

• obtain a Permit 

• comply with all Permit conditions 

• burn without a Permit, or 

• burn in contravention to any information provided 

in the Notice, 

may result in a modified penalty of $250 and up to $5,000 
should legal action be undertaken. 

BE PREPARED! 

The preparedness of your property can make 

all the difference between minor damage and 

devastation. 

For advice on preparing your property for the fire 

season, please call your local Bushfire Ready 

Facilitator Gordon Temby (North) on 0419 954 658 

or Shire Rangers on (08) 9780 5695. 
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Key Contacts 

FIREBREAKS, INSPECTIONS AND VARIATIONS 

Shire Rangers 
(08) 9780 5695 
Ranger Coordinator 
0457 511 430 

BURNING AND PERMITS 

Fire Control Officers 
See page 9 for contact details 

OTHER CONTACTS 

Chief Bush Fire Control Officer 
0419 525 843 

Deputy Chief Bush Fire Control Officer 
0419 628 465 

DFES Emergency Info Line 
13 DFES (133 337) 
Follow DFES on Twitter and Facebook 

DIAL 000 
TO REPORT ALL FIRES 
OR LIFE THREATENING 

EMERGENCIES 

PO Box 61, Margaret River, Western Australia 6285 
T (08) 9780 5695 I F (08) 9757 2512 

amrshire@amrshire.wa.gov.au I amrshire.wa.gov.au 

JJ 
FSC 
www.fsc.org 

MIX 
Paper from 

responsible sources 

FSC• C111891 
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ELEMENT 2: SITING AND DESIGN OF DEVELOPMENT 

SCHEDULE 1: STANDARDS FOR ASSET PROTECTION ZONES 

OBJECT 

Fences within the APZ 

Fine fuel load 

(Combustible, dead vegetation 
matter <6 millimetres in 
thickness) 

Trees* (>6 metres in height) 

Shrub* and scrub* (0.5 
metres to six metres in height). 
Shrub and scrub >6 metres 
in height are to be treated as 
trees. 

Ground covers* (<0.5 metres 
in height. Ground covers >0.5 
metres in height are to be 
treated as shrubs) 

REQUIREMENT 

• Should be constructed from non-combustible materials (for example, iron, brick, 
limestone, metal post and wire, or bushfire-resisting timber referenced in Appendix F 
of AS 3959). 

Should be managed and removed on a regular basis to maintain a low threat state. 

• Should be maintained at <2 tonnes per hectare (on average). 

• Mulches should be non-combustible such as stone, gravel or crushed mineral earth 
or wood mulch >6 millimetres in thickness. 

• Trunks at maturity should be a minimum distance of six metres from all elevations of 
the building. 

• Branches at maturity should not touch or overhang a building or powerline. 

Lower branches and loose bark should be removed to a height of two metres above 
the ground and/ or surface vegetation. 

• Canopy cover within the APZ should be< 15 per cent of the total APZ area. 

• Tree canopies at maturity should be at least five metres apart to avoid forming a 
continuous canopy. Stands of existing mature trees with interlocking canopies may 
be treated as an individual canopy provided that the total canopy cover within the 
APZ will not exceed 15 per cent and are not connected to the tree canopy outside 
the APZ. 

Figure 19: Tree canopy cover - ranging from 15 to 
70 per cent at maturity 

• • • -• • • • -•• • 
--•• --•• • • 

• • •• • • • • 
• • --••• •• -15% 30% 70% 

Should not be located under trees or within three metres of buildings. 

• Should not be planted in clumps >5 square metres in area. 

• Clumps should be separated from each other and any exposed window or door by 
at least l 0 metres. 

• Can be planted under trees but must be maintained to remove dead plant material, 
as prescribed in 'Fine fuel load' above. 

Can be located within two metres of a structure, but three metres from windows or 
doors if> l 00 millimetres in height. 



ELEMENT 2: SITING AND DESIGN OF DEVELOPMENT 

SCHEDULE 1: STANDARDS FOR ASSET PROTECTION ZONES 

OBJECT 

Grass 

Defendable space 

LP Gas Cylinders 

REQUIREMENT 

• Grass should be maintained at a height of l 00 millimetres or less, at all times. 

• Wherever possible, perennial grasses should be used and well-hydrated with 
regular application of wetting agents and efficient irrigation. 

• Within three metres of each wall or supporting post of a habitable building, the 
area is kept free from vegetation, but can include ground covers, grass and non­
combustible mulches as prescribed above. 

• Should be located on the side of a building furthest from the likely direction of a 
bushfire or on the side of a building where surrounding classified vegetation is 
upslope, at least one metre from vulnerable parts of a building. 

• The pressure relief valve should point away from the house. 

• No flammable material within six metres from the front of the valve. 

• Must sit on a firm, level and non-combustible base and be secured to a solid 
structure. 

* Plant flammability, landscaping design and maintenance should be considered - refer to explanatory notes 



Appendix C Vehicular Access Technical 
Standards 
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Table 6: Vehicular access technical requirements 

TECHNICAL REQUIREMENTS 1 2 3 4 
Public roads Emergency Fire service Battle-axe 

access way1 access route 1 and private 
driveways2 

Minimum trafficable surface (metres) In accordance 6 6 4 
with A3. l 

Minimum horizontal clearance (metres) N/A 6 6 6 

Minimum vertical clearance (metres) 4.5 

Minimum weight capacity (tonnes) 15 

Maximum grade unsealed road 3 l :10 (10%) 

Maximum grade sealed road 3 
As outlined 

in the IPWEA l :7 (14.3%) 

Maximum average grade sealed road Subdivision l :10 (10%) 
Guidelines 

Minimum inner radius of road curves (metres) 8.5 

Notes: 
1 To have crossfalls between 3 and 6%. 

2 Where driveways and battle-axe legs are not required to comply with the widths in A3.5 or A3.6, they are to comply with the 
Residential Design Codes and Development Control Policy 2.2 Residential Subdivision. 

3 Dips must have no more than a l in 8 (12.5%-7. l degree) entry and exit angle. 



EXPLANATORY NOTES 

E3.6 Private driveways 
In areas serviced by reticulated water, where the road speed limit is not greater than 70 km/h, and where the distance 
from the public road to the further part of the habitable building is no greater than 70 metres, emergency service vehicles 
typically operate from the street frontage. 

In the event the habitable building cannot be reached by hose reel from the public road, then emergency service 
vehicles will need to gain access within the property. Emergency service vehicles will also need to gain access within the 
property, where access to reticulated water (fire hydrants) is not possible. In these situations, the driveway and battle-axe 
(if applicable) will need to be wide enough for access for an emergency service vehicle and a vehicle to evacuate. 

Turnaround areas should be available for both conventional two-wheel drive vehicles of residents and Type 3 .4 fire 
appliances. Turn-around areas should be located within 30 metres of habitable buildings. Circular and loop driveway 
design may also be considered. 

Figure 28: Design requirements 
for a turn-around area 
for a private driveway 
or battle-axe 

Figure 29: Design requirements 
for a private driveway 
where required under 
A3.6 

A+ 12m 

A -

4m -

A+ 9.5m 

The turnaround area should be 
within 30m of the main building 

•• • 
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LOT 11 

TO COWARAMUP TOWN 
SITE 

LOT 502 

LOT 500 WI RRI NG ROAD, COWARAM UP 
LANDSCAPE MASTERPLAN 

LOT 501 

LEGEND 
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RECREATIONAL SPACE FOR THE PROPOSED LIFESTYLE VILLAGE/ R60 LOT. IT 
ALSO PROVIDES KEY CONNECTION THROUGH TO THE EXISTING COWARAMUP 
TOWNSITE- REFER DETAIL PLAN. 

POS 2 - 1.24Ha LINEAR POS PROVIDING GREEN LINK THROUGH THE PROPOSED 
NEW SUBDIVISION AND A FOCAL POINT FOR KEY PEDESTRIAN MOVEMENTS. 
LIVING STREAM ALONG ENTRY ROAD PROVIDES NATURAL VISUAL AESTHETIC 
AND DRAINAGE FUNCTION IN ACCORDANCE WITH LWMS. FOOTPATHS AND 
SEATING AREAS CONNECT THROUGH TO MAIN ACTIVE OPEN SPACE WITH 
LARGE TURF KICK-ABOUT SPACE, PLAYGROUND AND PICNIC SHELTER/ 
SEATING AREA AT SOUTHERN END - REFER DETAIL PLAN 

POS 3 - .1.23Ha PASSIVE OPEN SPACE WITH RETENTION OF LARGE EXISTING 
TREES ALONG THE SOUTHERN/ WESTERN BOUNDARY TO BE RETAINED AND 
PROTECTED. LIVING STREAM ALONG THE NORTHERN BOUNDARY PROVIDES 
NATURAL VISUAL AESTHETIC AND DRAINAGE FUNCTION IN ACCORDANCE WITH 
LWMS. FOOTPATHS AND SEATING AREAS CONNECT TO AN OPEN INFORMAL 
TURF AREA AT THE WESTERN END FOR INFORMAL ACTIVE RECREATION AND 
POSSIBLE DOG OF LEASH AREA- REFER DETAIL PLAN 

DRAINAGE RESERVES - FOUR SEPARATE RESERVES ARE NOMINATED FOR 
DRAINAGE TO PROVIDE STORMWATER RETENTION AND TREATMENT OF THE 
PROPOSED PIT AND PIPE DRAINAGE SYSTEM WITHIN THE STREETSCAPES. 
PLANTED WITH NATIVE RUSHES AND SEDGES LESS THAN 1.0m IN HEIGHT 
AND CLUSTERS OF MELALEUCA AND WA PEPPERMINT TREES TO PROVIDE 
A NATURAL WETLAND WETLAND AESTHETIC BUT TO BE MANAGED IN 
ACCORDANCE WITH BUSHFIRE MANAGEMENT AND LWMS REQUIREMENTS. 

10m WIDE LANDSCAPE BUFFER TO SOUTH-EAST BOUNDARY - VISUAL 
LANDSCAPE BUFFER TO PROVIDE SCREEN AND VISUAL SEPARATION BETWEEN 
RURAL AND DEVELOPED LAND AREAS. CONSISTING OF NATIVE TREE AND 
SHRUB PLANTING BY THE DEVELOPER IN THE REAR OF PRIVATE LOTS BUT TO 
BE MAINTAINED BY THE LOT OWNERS IN ACCORDANCE WITH THE BUSHFIRE 
MANAGEMENT PLAN REQUIREMENTS. THIS BUFFER INCLUDES A 0.5m HIGH 
EARTH MOUND AS A PHYSICAL DRAINAGE BARRIER BETWEEN THE RURAL AND 
RESIDENTIAL LAND AREAS. 

10m WIDE LANDSCAPE BUFFER TO SOUTH-WEST BOUNDARY - VISUAL 
LANDSCAPE BUFFER TO PROVIDE SCREEN AND VISUAL SEPARATION FROM 
WIRRING ROAD TO THE NEW DEVELOPED LAND AREAS. CONSISTING OF NATIVE 
TREE AND SHRUB PLANTING BY THE DEVELOPER IN THE REAR OF PRIVATE 
LOTS BUT TO BE MAINTAINED BY THE LOT OWNERS IN ACCORDANCE WITH THE 
BUSHFIRE MANAGEMENT PLAN REQUIREMENTS. 

- EXTENT OF PROJECT SITE ----- REFER DETAIL PLAN 

~-··· CONNECTION TO EXISTING ~-··· POSSIBLE ROAD 
ROAD NETWORK CONNECTION FOR 

FUTURE SUBDIVISION ~--· PEDESTRIAN PATHWAY 
CONNECTION 

e PROPOSED PLAYGROUND G PROPOSED PICNIC 
SETTING 

(8 PROPOSED SHADE 

~ 
PROPOSED SEATING NODE 

STRUCTURE/ SHELTER / BENCH SEAT 

MIN. 2.0m WIDE □ FEATURE EXPOSED 
CONCRETE PATH AGGREGATE PAVING NODE 

PROPOSED SHADE ~ PROPOSED SHADE SAILS 
STRUCTURE/ SHELTER OVER PLAYGROUND 

PLAYGROUND MULCH IRRIGATED TURF 
SOFTFALL 

10m WIDE LANDSCAPE Em MIXED NATIVE POS 
BUFFER PLANTING PLANTING 

LOW FUEL/ FIRE m DRAINAGE BASIN BATTER 
RESISTANT PLANTING PLANTING ----DRAINAGE BASIN AND - FEATURE GRANITE 
SWALE INVERT PLANTING BOULDERS AND RIFFLES 

STREET TREE LEGEND 

EXISTING TREES TO BE ~ FRAXINUS RAYWOODII 
RETAINED AND PROTECTED - Claret Ash 

LAGERSTROEMIA INDICA ~ AGONIS FLEXUOSA 
- Crepete Myrtle - WA Peppermint 

CORYMBIA CALOPHYLLA - POS TREE PLANTING 
- Grafted Cultivar Varieties - Mixed Species 

NOTE: ALL STREET TREE PLANTING IS SUBJECT TO RESOLUTION OF CIVIL ENGINEERS 
SERVICING LAYOUT. ALL STREET PLANTING WILL REQUIRE INSTALLATION OF 
SUITABLE ROOT CONTROL BARRIERS. 

EB 
CLIENT: RW Duggan C/- PGPM Ply Ltd 

DATE: 20 July 2022 
REVISION: A 

SCALE: 1 :750@ A1 
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EXISTING FOOPTATH 
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·····OPPORTUNITY FOR 
DIRECT ACCESS FROM 
PROPOSED LIFESTL YE 
VILLAGE/ R60 LOT 

PROPOSED LIFESTYLE 
VILLAGE SITE/ R60 

LOT 

COWARAMUP TOWNSITE 
AND MAIN STREET 

RETAIN EXISTING RURAL 
:·····sTYLE LOT BOUNDARY 
: FENCING TO EXISTING 
: LOTS 

~ LOT 500 WI RRI NG ROAD, COWARAM UP 
LANDSCAPE CONCEPT PLAN - POS 1 
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GROUND COVERS AND SHRUBS AND MAINTAINED AS LOW FUEL STATE WITH 
CANOPY PRUNING TO ACHIEVE MINIMUM 2.0m SEPARATION FROM GROUND 
LEVEL OR UNDERSTOREY 

MIXED NATIVE POS PLANTING AREAS TO REPLACE DEGRADED PADDOCK 
GRASSLAND WITH MIX OF LOCAL NATIVE LANDSCAPE SPECIES. TREE PLANTING 
TO OCCUR IN CLUMPS WITH MINIMUM 5.0m BETWEEN CANOPIES AT MATURITY. 
PLANTING AREAS TO BE MULCHED AND MAINTAINED TO CONTROL WEEDS AND 
ACHIEVE A NATURAL LANDSCAPE APPEARANCE 

LOW FUEL PLANTING AREAS TO OUTER SURROUNDS OF POS AND BACKING 
ONTO EXISTING AND PROPOSED NEW LOTS. MIXTURE OF LOW NATIVE 
GROUNDCOVER AND FIRE RESISTANT PLANT SPECIES PLANTED IN CLUMPS 
WITH OPEN MULCH ONLY AREAS BETWEEN. TREE PLANTING TO OCCUR IN 
CLUMPS WITH MINIMUM 20.0m SEPARATION BETWEEN CANOPIES AT MATURITY 
ALSO TO ALLOW VIEWS FOR EXISTING DWELLINGS INTO THE POS 

INFORMAL OPEN TURF AREA FOR ACTIVE RECREATION OPPORTUNITIES AND 
KICK-ABOUT SPACE. DIRECT ACCESS FROM PROPOSED LIFESTYLE VILLAGE/ 
R60 LOT ENABLES BREAK-OUT ACTIVITY SPACE AND CONNECTION TO CIRCUIT 
WALKING PATHS AROUND THE EXISTING RETAINED VEGETATION. 

- - - EXTENT OF PROJECT SITE 

~ 
PROPOSED SEATING NODE/ BENCH SEATING AT POINT OF 
INTEREST AND WITH NATURAL SHADE 

MIN. 2.0m WIDE CONCRETE PATH MEANDERING THROUGH POS 
PROVIDING CONNECTION BETWEEN KEY ACCESS POINTS AND 
WALKING CIRCUITS FOR EXERCISE ROUTES 

IRRIGATED TURF (Subject ot Availability of Water Source) 

MIXED NATIVE POS PLANTING AREAS 

LOW FUEL/ FIRE RESISTANT PLANTING AREAS 

POS TREE PLANTING UTILISING A MIX OF LOCAL ENDEMIC AND 
NON-ENDEMIC SPECIES FOR SHADE, SHELTER, HABITAT AND 
AESTHETICS 

STREET TREE LEGEND 

EXISTING TREES TO BE 
RETAINED AND PROTECTED 

LAGERSTROEMIA INDICA 
- Crepete Myrtle 

CORYMBIA CALOPHYLLA 
- Grafted Cultivar Varieties 

FRAXINUS RAYWOODII 
- Claret Ash 

AGONIS FLEXUOSA 
- WA Peppermint 

EXISTING FOOTPATH CONNECTION TO COWARAMUP TOWNSITE IN NORTH WEST CORNER OF POS 

--..._____ 

CLIENT: RW Duggan C/- PGPM Ply Ltd 

DATE: 20 July 2022 
REVISION: A 

SCALE: 1 :200@ A1 
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Limitations Statement 
This report has been prepared in accordance with the Agreement between Ecosystem Solutions 

Pty Ltd and R. W. Duggan ("Client"). It has been solely prepared for a Local Planning Scheme 

Amendment Request at Lot 500 Wirring Road, Cowaramup ("Site"). 

Information 
In undertaking this work the authors have made every effort to ensure the accuracy of the information 

used. Unless otherwise stated in the report, Ecosystem Solutions Pty Ltd has not independently 

verified such information and cannot guarantee its accuracy or completeness. 

Conclusions 

Within the limitations imposed by the scope of work, preparation of this report has been undertaken 

and performed in a professional manner, in accordance with generally accepted practices and using 

a degree of skill and care ordinarily exercised by reputable ecological consultants under similar 

circumstances. No other warranty, expressed or implied, is made. 

Reliance 
This report is solely for the use of the Client and any reliance on this report by third parties will be 

at such party's sole risk. This report must only be presented in full and may not be used to support 

any other purpose than those set out in the report and the Agreement, except where prior written 

approval with comments are provided by Ecosystem Solutions Pty Ltd. All intellectual property rights 

in documents created by Ecosystem Solutions Pty Ltd remain the property of Ecosystem Solutions Pty 

Ltd. 

Other parties should not rely on the report or the accuracy or completeness of any conclusions and 

should make their own enquiries and obtain independent advice in relation to such matters. 

Ecosystem Solutions Pty Ltd accepts no Liability, or responsibility whatsoever for or in respect of any 

use or reliance upon this report and its supporting material subsequently used by others. Please note 

that the contents of this report may not be directly applicable towards another organisation's needs 

and may not contain sufficient information for purposes of other parties or for other uses. 

Ecosystem Solutions Pty Ltd will not be liable to update or revise the report to take into account any 

events or emergent circumstances or facts occurring or becoming apparent after the date of this 

report. 
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1 Introduction 

Ecosystem Solutions were contracted by R. W Duggan to survey Lot 500 Wirring Road, Cowaramup 

(hereafter called the "Site") within the Shire of Augusta-Margaret River. A survey was undertaken 

to assess the vegetation condition and document the presence and distribution of flora and fauna 

on the Site to support a request to amend the Shire of Augusta-Margaret River Local Planning 

Scheme No. 1 and subsequent Structure Plan of the Site. This will ultimately facilitate residential 

subdivision of the site, generally as envisaged on the attached Concept Plan (Figure 1 ). 

The fauna species specifically targeted are the Western Ringtail Possum (Pseudocheirus 

occidentalis) and signs or suitable habitat for Black Cockatoo Species (Calyptorhynchus baudinii, 

C. latirostris and C. banksii subsp. naso) as well as any other conservation significant fauna likely 

to occur within the Site. 

The flora elements specifically targeted include Threatened and Priority species and Threatened 

and Priority Ecological Communities. However, a flora survey was not conducted in the optimal 

time for all plant identification and there is a potential for conservation significant annual species 

to be present that have not been recorded. 

This flora and fauna assessment was limited to observing species present during the time of the 

surveys. 
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2 Site Details 

The Site is zoned as 'General Agriculture' under the Shire of Augusta-Margaret River Local 

Planning Scheme 1 and 'Future Urban', under the Local Planning Scheme 2020. The land is 

currently operated as a rural farming operation. This report is prepared in support of a request 

to amend the zoning of the Site to 'Urban Development'. 

The Lot is 40.82 ha in area and includes a predominately cleared area of vegetation with 

scattered trees. The vegetated area in the north-west corner of the Lot and the scattered trees 

on the central northern area are envisaged to be retained in an area of Public Open Space (POS 

A & POS C). The trees in the northern area of the Site will be retained within the proposed lots. 

There are also scattered trees within the development footprint which will require removal. 

The surrounding landscape includes farming operations to the north-east, east, south, and south­

east of the Lot. These operations are low intensity agriculture including cattle grazing, and 

therefore no separation distances are required (DWER, 1986; EPA, 2005). Rural residential lots 

and pockets of remanent vegetation are to the west and north of the Lot, which make up parts 

of the Cowaramup townsite. A Water Corporation lot is to the south-east of the Site. 

The Site sits at approximately 140 m AHD in the south-east with a gentle slope down to 135 m 

AHD to the south-west, north-west and north-east. The Site is located to the north-east of 

Wirring Road and east of Bussell Highway. 
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3 Flora and Vegetation 

3 .1 Desktop analysis 

The desktop investigation used datasets available from government sources and Ecosystem 

Solutions own databases to map environmental parameters onto the study area. Information 

sourced included the following: 

• Department of Biodiversity Conservation and Attractions' NatureMap for Threatened and 

Priority Flora and wetland mapping 

• Department of Agriculture, Water and of the Environments', Environment Protection and 

Biodiversity Conservation (EPBC) Protected Matters Search Tool 

• Department of Primary Industries and Regional Developments', Soil Subsystem mapping 

• Department of Water and Environmental Regulations', Acid Sulphate Soils risk (DWER_052) and 

environmentally sensitive areas mapping 

• Department of Planning, Lands and Heritages', Aboriginal Heritage Places mapping. 

Environmental aspects included in this investigation are as follows: 

• Soil landscape systems 

• Presence of potential acid sulphate soils (ASS) 

• Regional vegetation complexes 

• Presence of environmentally sensitive areas (ESA's) 

• Hydrology and categorised wetlands 

• Presence of conservation significant flora 

• Presence of threatened and priority ecological communities 

• Presence of Aboriginal heritage sites 
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3.1.1 Soil Landscape 

Soil-Landscape systems are areas with recurring patterns of landforms, soils and vegetation and are 

used by the Department of Agriculture to maintain a consistent approach to land resource surveys. 

The Site is located within the Cowaramup Uplands System with the Wilyabrup Valleys System located 

to the east of the Lot (Department of Primary Industries and Regional Development, 2021): 

• Cowaramup Uplands System (216Co) - Lateritic plateau, in the Leeuwin Zone. Sandy gravel, 

loamy gravel and grey sandy duplex. Jarrah-marri forest. 

These soil systems are further divided into mapping units. There are two Phases in the Lot with 

Cowaramup flats Phase comprising the greatest area of the Site (Figure 2): 

• Cowaramup flats Phase (216CoCO1) - Flats (0-2% gradient) with gravelly duplex (Forest Grove) 

and pale grey mottled (Mungite) soils. 

• Cowaramup wet flats Phase (216CoCOw) - Poorly drained flats and slight depressions with pale 

grey mottled (Mungite). 

The following unit is located in close proximity to the Lot (Figure 2): 

• Cowaramup wet vales Phase (216CoCOvw) - Small, broad U-shaped drainage depressions with 

swampy floors. Gravelly duplex (Forest Grove) soils on sideslopes and poorly drained alluvial 

soils on valley floor. 
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3.1.2 Acid Sulfate Soils 

Acid sulfate soils (ASS) are naturally occurring soils, sediments and peats that contain iron 

sulphides. When exposed to air (oxygen), these sediments can form sulfuric acid and release 

metals (including arsenic) into the soil profile. The release of these substances have potential to 

cause significant environmental and economic impacts by contaminating soil and groundwater. 

These soils are predominantly found in low-lying land bordering the coast, estuarine or saline 

wetlands, and freshwater ground water dependent wetlands throughout the State. 

The Department of Water and Environmental Regulation (2017) developed a map, Acid Sulfate 

Soil Risk Map (DWER-052) indicating risk level of ASS materials based on the likelihood of ASS 

materials occurring within soil profiles. 

This mapping indicates an area of Risk Class 2 (1,270m2 / 0.127ha) on the western edge of the 

Site that encroaches on one lot and Drainage Basin. Risk Class 2 indicates a moderate to low­

risk likelihood of ASS occurring within 3m of natural soil surface but a high to moderate risk of 

ASS beyond 3m of natural soil surface (DWER-052). 

If there is any disturbance greater than 100m3 required of the Risk Class 2 area, with excavation 

proposed below the water table, than an Acid Sulfate Soil Management Plan should be prepared 

and implemented with actions to mitigate the potential impacts provided in the 'Treatment and 

management of soils and water in acid sulfate soil landscapes' (DER 2015). 

There are a further two areas of ASS Risk Class 2 outside the Lot Boundary. One, located 165m 

northeast of the Lot Boundary and another 11 Sm to the South. 
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3.1.3 Regional Vegetation 

The vegetation complexes of the Southwest Forest region have been mapped by Havel and Mattiske 

(2000). This dataset identifies Cowaramup Complex as the only complex within the Site (Figure 4): 

• Cowaramup Uplands (C2) - Open forest of Eucalyptus marginata subsp. marginata-Corymbia 

calophylla-Banksia grandis on lateritic uplands in peri humid and humid zones. 

The 2018 South West Vegetation Complex Statistics (Government of Western Australia, 2018) for 

the Cowaramup Uplands (C2) complex is shown in Table 1. 

The National Objectives and Targets for Biodiversity Conservation (DEH, 2001) intends to retain and 

protect those vegetation communities with less than 30% extent remaining. The Cowaramup 

Uplands (C2) complex narrowly achieves this target, having 32.45% remaining with 4.83% in secure 

tenure. 

The vegetation that is mapped as Cowaramup Uplands is intended to be retained in an area of 

Public Open Space. 

Table 1 Vegetation Complex Statistics (2018) 

Vegetation Pre- Current Extent Vegetation Complex Extent 

Complex European Extent Remaining within Lands Protected for 

Extent Conservation (IUCN I-IV) 

Cowaramup 

Uplands 

13,692.45 ha 4,442.60 ha 
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3.1.4 Environmentally Sensitive Areas 

Environmentally sensitive areas (ESAs) are classes or areas of native vegetation, where the 

exemptions for clearing vegetation under the Environmental Protection (Clearing of Native 

Vegetation) Regulations 2004 (Clearing Regulations) do not apply. ESA's include but are not 

limited to declared World Heritage properties, defined wetlands and buffer area, threatened 

flora and buffer, Threatened Ecological Communities, a Bush Forever Site and lakes, wetlands 

and fringing native vegetation covered under Environmental Protection Policies (e.g., Swan 

Coastal Plain Lakes). 

A search of the Department of Water and Environmental Regulation's Clearing Regulations -

Environmentally sensitive areas mapping indicated that there is no ESA within or around the Site 

(DWER-046). 

3.1.5 Hydrology and Wetlands 

Wetlands include areas of seasonally or permanently waterlogged soils, or inundated land, with 

fresh or saline, flowing or static water (Wetlands Advisory Committee, 1977). They are important 

as they support a large proportion of the States flora and fauna. 

DBCA manages and protects Ramsar wetlands, which are of international importance, listed 

under the Ramsar Convention. There are no Ramsar wetlands within proximity to the Site (DBCA-

012) 

The Site is located within the upper catchment of Wilyabrup Brook (Figure 5), which is a minor 

river located north and south of the Site (DWER-031 ). Wilyabrup Brook has a total stream length 

of nearly 20 km, commencing within 1 km east of the Site, flowing northwest to an estuary 

located between Yallingup and Gracetown (Green & Donohue, 2015). 

A minor local waterway is located within the Site, in an area designated to become a Drainage 

Basin, shown in Figure 5. 
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3.1.6 Threatened and Priority Flora 

Extracts from the following databases have been obtained, using a 10 km buffer, to determine if 

records of any conservation listed flora species are known within the boundary or surrounding 

the Site: 

• NatureMap database showing listed species under the Biodiversity Conservation (BC) Act 2016 

managed by Department of Biodiversity, Conservation and Attractions (DBCA), provided in 

Appendix A. 

• Protected Matters Search Tool (PMST) showing species listed under the commonwealth 

Environmental Protection and Biodiversity Conservation (EPBC) Act 1999 (Appendix B). 

Flora species are protected based on their conservation status. DBCA recognises threats of 

extinction and consequently applies regulations towards population and species protection. 

Protected species are gazetted under the Biodiversity Conservation Act (2016), and it is an 

offence to "take" or damage rare flora without Ministerial approval. The act defines "to take" 

as " ... to gather, pick, cut, pull up, destroy, dig up, remove or injure the flora or to cause or 

permit the same to be done by any means" (Government of Western Australia, 2010). 

Appendix C presents the definitions for conservation status under the BC Act 2016, which was 

previously the Wildlife Conservation Act 1950, and EPBC Act 1999. 

3.1. 7 Threatened and Priority Ecological Communities 

An ecological community is a naturally occurring biological assemblage that occurs in a particular 

type of habitat. A Threatened Ecological Community (TEC) is one which is found to fit into one 

of the following categories: Presumed Totally Destroyed; Critically Endangered; Endangered, or 

Vulnerable. 

Possible TECs that do not meet survey criteria are added to the Department of Parks and 

Wildlife's Priority Ecological Community Lists, under Priority 1, 2 and 3. These are ranked in 

order of priority for survey and/or definition of the community type and evaluation of its 

conservation status. 

The PMST report has identified the following TEC as likely to occur (within the buffer area only): 

• Banksia woodlands of the Swan Coastal Plain ecological community (Endangered) 

• Tuart (Eucalyptus gomphocephala) Woodlands and Forests of the Swan Coastal Plain ecological 
community (Critically Endangered) 
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3.1.8 Aboriginal Heritage 

Department of Planning, Lands and Heritage (DPLH) developed a data set containing places within 

Western Australia that have been reported to the Registrar of Aboriginal Sites as possible sites within 

the meaning of the Abodginal Hedtage Act 1972 (AHA). This includes Registered Sites (those that 

meet criteria of Section 5 of AHA), Lodged places (those yet to be formally assessed against Section 

5 criteria) and Stored data (places to which Section 5 of AHA does not apply). This data is the same 

as that accessed through the Aboriginal Heritage Inquiry System (AHIS). 

A search of the Aboriginal Heritage Places (DPLH-001) dataset showed no Aboriginal sites, within the 

Site. The nearest known Aboriginal sites are located 640m to the north-west of the Site and named 

Place 25909 - Cowaramup Sale Yards Camp and Corroboree Grounds, located 640m to the north-west 

of the Site. 

The DPLHs' Aboriginal Heritage Survey dataset (DPLH-080) was also accessed to determine if the Site 

was included in Aboriginal Heritage Survey Area information from Heritage Survey Reports submitted 

to the department. 

The search identified the Site as an area covered under an Aboriginal Heritage survey (Report ID 

101971, National Estates Grants Programme Aboriginal Sites in the Lower Southwest Heritage Study. 

July 1995. ). The study area of this archaeological and ethnographic survey encompassed 

approximately 5,600 km2 bounded by Capel River to the north, the Indian Ocean to the west, the 

Vasse Hwy to the east and the Donnelly River and Southern Ocean to the South. 
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3.2 Field Survey 

The Site was surveyed on 9 March 2022 by Kelly Lamp (B.Sc Hons. Nat Rs Mgmt., FB62000182 / TFL 

54-2021) and Lorraine Duffy (B.Sc Env Biology, B. Arts Geo, FB62000280) from Ecosystem Solutions. 

The Site was walked in a systematic manner to cover the entire area. Zones with consistent 

vegetation structure and composition were noted and the main species in each of the strata were 

identified. Due to the small area and disturbed condition of the vegetation, only one releve was 

completed (Figure 4, Appendix D).The condition of the vegetation based on Keighery (1994) was 

also recorded across the Site (Figure 5). 

3.3 Results 

3.3.1 Threatened, Priority and Significant Flora 

A total of 12 Threatened (T) species and 23 Priority (P) species have been identified within a 10 km 

radius of the Site according to the BC Act. Two are considered Critically Endangered (CE) species, 

seven Endangered (E) species and three vulnerable (V) species under the EPBC Act. (Appendix A &. 

B). The results for all database searches are summarised in Table 2. 

The likelihood of the species occurring within the Site is determined based on known distribution, 

last known records and the habitat expected within the Site or buffer area. 

There were no Threatened flora species recorded during the field surveys. While the flora survey 

was not conducted during the optimal time for plant identification (Spring), the Site has been 

heavily grazed and has a very sparse understorey and so it is unlikely conservation significant 

species are present that have not been recorded. 
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Table 2 Conservation significant flora species recorded within 10 km of the Site 

Species Conservation Life Habitat / Known Distribution Likelihood of 

status* Form occurrence 

within the Site 

Caladenia lodgeana TICE Herb Seasonally moist wet clay /sand on laterite or margin of granite outcrops in low scrub or Unlikely 

open forest with low scrub. Known from populations near Augusta and south east of Collie. 

Population south west of Margaret River extinct. 

Grevillea brachystylis TICE Shrub Narrow band, 10 km long, of degraded habitat at the base of Whicher Scarp. Brown lateritic Unlikely 

subsp. grandis clay loam soils in Marri woodland. 

Banksia nivea subsp. T/E Shrub Sandy clay, gravel. Occurs in two areas, near Busselton and Scott River Plain on clay over Unlikely 

u/iginosa laterite in thick scrub, in winter wet southern ironstones. 

Caladenia excelsa T/E Herb White, grey or brown sands, sandy loams, loam, clay, laterite and granite. Hilltops, ridges, Possible 

slopes, swales and low plains in deep pale yellow or grey sandy soils. 

Caladenia hof f manii T/E Herb Clay, loam, laterite, granite. Rocky outcrops and hillsides, ridges, swamps and gullies. Unlikely 

All known populations are located north of Geraldton. 

Caladenia huegelii T/E Herb Grey or brown sand, clay loam. Current distribution confined to Dunsborough and north of Possible 

Busselton. 

Eucalyptus x phylacis T/E Tree Mallee-heath or woodland on lateritic soils. Known from a single clonal population in Meelup Unlikely 

Regional Park, Dunsborough. 

Gastrolobium papilio T/E Shrub Sandy clay over ironstone and laterite. Flat plains. Species is restricted to Hithergreen and Unlikely 

Walsall area in Busselton. 
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Species Conservation Life Habitat / Known Distribution Likelihood of 

status* Form occurrence 

within the Site 

Lambertia echinata T/E Shrub White sandy soils over laterite, orange/brown-red clay over ironstone. Flats to foothills, Unlikely 

subsp. occidentalis winter wet sites. 

Banksia squarrosa subsp. T/E Shrub White/grey sand, gravelly clay or loam. Winter -wet flats, clay flats. Confined to the western Unlikely 

argillacea base of the Whicher scarp, east of Busselton. 

Daviesia elongata subsp. T/V Shrub Jarrah forest or woodland, on sandy soil, laterite. Unlikely 

elongata 

Drakaea micrantha T/V Herb White - grey sand. Possible 

Netrosty/is sp. Nannup P1 Herb Lowland areas, pale yellow-grey sand, laterite/rock. Possible 

(P.A. Jurjevich 1133) 

Gastrolobium P2 Shrub Red-grey sandy clay over quartzite. Steep westerly slopes. Unlikely 

whicherense 

Leptomeria f urtiva P2 Shrub Grey or black peaty sand. Winter-wet flats. Possible 

Xyris maxima P2 Shrub Seasonally wet black peaty sand -brown sandy loam, drainage flats. Possible 

Acacia inops P3 Shrub Grey-Black peaty sand, clay, swamps, creeks. Grows along watercourses and swamps. Unlikely 

Boronia anceps P3 Herb White sand, gravelly laterite. Seasonally swampy heaths. Known from populations in Augusta Unlikely 

and Scott River region. 

Boronia tetragona P3 Herb White/grey or black sand or brown sandy loam. Winter wet flats, swamps, hillslopes. Possible 

Chamaescil/a gibsonii P3 Herb Clay to sandy clay, winter wet flats, shallow water-filled claypans. Unlikely 
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Species Conservation Life Habitat / Known Distribution Likelihood of 

status* Form occurrence 

Dampiera heteroptera P3 

Gastrolobium formosum P3 

Grevillea brachystylis 

subsp. brachystylis 

Grevil/ea bronwenae 

P3 

P3 

Grevillea mang/esioides P3 

subsp. ferrico/a 

Johnsonia inconspicua P3 

Lasiopetalum /axif/orum P3 

Pimelea ci/iata subsp. P3 

longituba 

Pultenaea pinifolia 

Synaphea decumbens 

Acacia f lagelliformis 

Acacia tayloriana 

P3 

P3 

P4 

P4 

Herb/ 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

Herb 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

Shrub 

R.W. Duggan I Environmental Assessment Report 

Sandy - Grey sandy clay/grey-brown sandy loam soils. Swampy areas. 

Clay brown loams, along river backs or in swamps. 

Black sand/brown sandy loam/ sandy clay/white-grey clay sand. Seasonally 

inundated/swampy situations. 

White -Grey sand over laterite/brown sand/loam, lateritic loams. Hillslopes, seasonally 

inundated/creekline areas. Known location <0.8km from the Site. 

Red sandy clay over ironstone/gravelly grey, brown sandy loam/brown clay to sandy clay. 

Winter wet flats. 

White-grey or black sand. Sedgeland and banksia or jarrah woodland. Low dunes, winter-wet 

flats. 

Grey-brown clayey loam occasionally over laterite/gravel 

Grey sand over clay, loam. 

Loams or clay, floodplains, swampy areas. Known location <0.6km from the Site. 

Sand over laterite. Known location < 1.5km from the Site. 

Sandy soils and winter-wet areas. 

Grey or yellow/orange sandy soils, lateritic gravel, clay loam. Winter wet areas. 

Page 24 

within the Site 

Possible 

Unlikely 

Possible 

Possible 

Possible 

Unlikely 

Possible 

Possible 

Possible 

Possible 

Possible 

Possible 



Species Conservation Life Habitat / Known Distribution Likelihood of 

status* Form occurrence 

Chamelaucium erythroch P4 

lorum 

Drosera fimbriata 

Franklandia triaristata 

Thysanotus isantherus 

P4 

P4 

P4 

Shrub 

Herb 

Shrub 

Herb 

Variable soil, sand/ brown sandy loams/ white clayey sands on slopes and flats. Ridge/creek 

embankments. 

White/grey/black sand/ granite. Hillslope/flat 

Variable soil, brown-grey clay over white or grey sand, white /grey sand or brown gravel 

soils common on slope but also found on flats. Known locations in Margaret River, east of 

Busselton, Nannup and South of Bunbury. 

Granite/ dry grey loam over laterite/ clay-loam on granite/ grey sand over gneiss. 

Jarrah/Marri woodland/ open mixed shrubland/heath. Known locations predominantly 

coastal granite locations. 

• BC Act: T = Threatened, P = Priority; / EPBC Act: CE = Critically Endangered, E= Endangered, V = Vulnerable 
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3.3.2 Vegetation Communities 

A releve was completed within the only area of remnant vegetation on Site which has understorey 

vegetation (Figure 4, Appendix D). 

During the Site assessment, vegetation within the releve was observed to comprise of a single 

vegetation community (described according to Keighery, 1994, adapted Muir, 1977, and Aplin, 

1979, Table 2 below): 

• Corymbia calophylla, Eucalyptus marginata open forest over Corymbia calophylla, 

Eucalyptus marginata low open woodland over Xylomelum occidentale, Banksia grandis 

scattered tall shrubs over Xylomelum occidentale, *Solanum linnaeanum, Corymbia 

calophylla scattered low shrubs over scattered herbs and grasses. 

The species identified within the releve are characteristic of the Cowaramup Uplands (C2) vegetation 

complex as described by Havel and Matiske (2000) as; 

• Cowaramup Uplands (C2) - Open forest of Eucalyptus marginata subsp. marginata-Corymbia 

calophylla-Banksia grandis on lateritic uplands in perhumid and humid zones. 

The Site does not have characteristics of any Threatened Ecological Communities including the 

Banksia woodlands and Tuart Threatened Ecological Communities listed within the PMST report for 

the area (Appendix B). 
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3.3.3 Vegetation Condition 

Using the scale of condition developed by Keighery (1994, Table 4), vegetation within the Site 

was ranked from Degraded to Completely Degraded (Figure 5). 

Completely degraded vegetation represents the greatest area of the Site at 40 ha (39, 9415 m 2) 

or 97% of the Site. This area has been cleared of almost all native vegetation with a few isolated 

trees remaining over sown pasture grass species. Currently the area is being used for grazing. 

An area of degraded vegetation represents less than 3% of the total Site at 1 ha (9,912 m 2) or 

97% of the Site. This area contains an area of remnant forest/woodland vegetation that has been 

largely cleared of native understory with a few native shrub species remaining and several areas 

of native trees planted in single/double rows. 
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Table 3 Keighery Condition Scale (Keighery 1994) 

Category Description 

Pristine Pristine or nearly so, no obvious signs of destruction. 

Excellent Vegetation structure intact, disturbance affecting individual species and 

weeds are non-aggressive species. For example, damage to trees caused by 

fire, the presence of non-aggressive weeds and occasional vehicle track. 

Very Good 

Good 

Degraded 

Completely 

Degraded 

Vegetation structure altered, No obvious signs of disturbance. For example, 

disturbance to vegetation structure caused by repeated fires, the presence 

of some more aggressive weeds, dieback, logging and grazing. 

Vegetation structure significantly altered by very obvious signs of multiple 

disturbances. Retains basic vegetation structure or ability to regenerate to 

it. For example, disturbance to vegetation structure caused by very frequent 

fires, the presence of some very aggressive weeds at high density, partial 

clearing, dieback and grazing. 

Basic vegetation structure severely impacted by disturbance. Scope for 

regeneration, but not to a state approaching good condition without 

intensive management. For example, disturbance to vegetation structure 

caused by very frequent fires, the presence of very aggressive weeds, partial 

clearing, dieback and grazing. 

The structure of the vegetation in no longer intact and the area is completely 

or almost completely without native species. These areas are often described 

as "parkland cleared" with the flora composing weed or crop species with 

isolated native trees or shrubs. 
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4 Fauna 

4. 1 Desktop Analysis 

The conservation status of fauna within WA is determined by two acts of legislation, the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and the State Western 

Australian Biodiversity Conservation Act 2016 (WA) (BC Act). The conservation codes for fauna under 

the BC Act are presented in Appendix C. These categories are consistent with the International Union 

for Conservation of Nature (IUCN) classifications and link into a global ranking system for taxa at risk of 

extinction. 

A desktop study and analysis of the records of NatureMap and the Protected Matters Search Tool 

(Appendix A&. B) were made to determine the presence or likely presence of fauna or fauna assemblages 

within the Site. The analysis primarily targeted terrestrial threatened vertebrate species listed under 

the Biodiversity Conservation Act 2016 (WA) and Environmental Protection Biodiversity Conservation 

Act 1999 (Commonwealth). A list of fauna expected to occur within a 10-kilometre radius of the Site 

was compiled from searches conducted on the DBCA database (NatureMap) and the Commonwealth EPBC 

Protected Matters Search Tool (Table 5). 

Marine species and freshwater fish have been excluded due to the location of the Site. Invertebrates 

have also been excluded as this is a specialist area not covered under the Scope of this report. 

The NatureMap Database identified seven Threatened (T) species, which are rare or are likely to become 

extinct, three Priority (P) listed species and one other Specifically Protected (S) species within a 10 km 

radius of the Site. The Protected Matters Search Tool identified eight Threatened (T) species, within a 10 

km radius of the Site. One of which is a Critically endangered (CE) species, four Endangered (E) species 

and three Vulnerable (V) species. 

Review of the database searches and the expected vegetation communities and vegetation condition of the 

Site indicate the conservation significant fauna species likely to be within or utilising the Site include 

Pseudocheirus occidentalis (Western Ringtail Possum). 

The three Black Cockatoo species, Calyptorhynchus banksii naso (Forest Red-tailed Black Cockatoo), 

Calyptohrynchus baudinii (Baudin's Cockatoo) and Calyptorhynchus latirostris (Carnaby's Cockatoo) or 

habitat of the species are also likely to occur within the area. 

Other conservation significant fauna may use the Site however these have not been targeted under the 

scope of this report. 
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Table 4 Conservation significant fauna species recorded within 10 km of the Site 

Species Conservation Habitat Likelihood of occurrence 

Status* within the Site 

Pseudocheirus occidentalis 

Western Ringtail Possum 

Bettongia penicillata ogilbyi 

Woylie 

Botaurus poiciloptilus 

Australasian Bittern 

Calyptorhynchus baudinii 

Baudin's Cockatoo 

Calyptorhynchus latirostris 

Carnaby's Cockatoo 

TICE 

T/E 

T/E 

T/E 

T/E 

Calyptorhynchus banksii subsp. T IV 

naso 

Forest Red-tailed Black Cockatoo 

Dasyurus geoff roii 

Western Quall, Chuditch 

T/V 

R.W. Duggan I Environmental Assessment Report 

Coastal Areas of Peppermint woodland and peppermint woodland and peppermint / tuart Likely 

associations. 

Open forest and woodland with low understory of woody scrub. Woodlands and adjacent heaths Possible 

with a dense understorey of shrubs. Tall eucalypt forest and woodland, dense myrtaceous 

shrubland, kwongan or mallee heath. 

Wetlands with tall, dense vegetation, favours permanent and seasonal freshwater habitats, Possible 

dominated by sedges rushes and reeds, growing over a muggy or peaty substrate. 

Dense Jarrah, Karri and Marri forests. Species nest in large hollows in these species. Likely 

Dense Jarrah, Karri and Marri forests. Species nest in large hollows in these species. Likely 

Dense Jarrah, Karri and Marri forests. Species nest in large hollows in these species. Likely 

Variety, most dense in riparian jarrah forests. Require large, unfragmented habitats. Possible 
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Species Conservation Habitat Likelihood of occurrence 

Status* within the Site 

Setonix brachyurus 

Quokka 

T/V 

Psophodes nigrogularis subsp. T 

nigrogularis 

Western Whipbird 

Falco hypoleucos 

Grey Falcon 

Hydromys chrysogaster 

Rakali 

lsoodon fusciventer 

Quenda 

Notamacropus irma 

Western Brush Wallaby 

Phascogale tapoatafa subsp. 

wambenger 

South-western Brush-tailed 

Phascogale 

V 

P4 

P4 

P4 

s 

Mainly dense riparian vegetation, other areas with dense vegetated understory with proximity Possible 

to freshwater. 

Occurs in heath-like thicket associations on coastal dunes and in low, dense mallee woodland or Possible 

shrubland with understorey of dense, stunted shrubs. Preferred habitat is thicket, 2-3m high of 

varied floristic composition. 

Areas where annual rainfall is less than 500 mm. Timbered lowland plains and acacia shrublands Possible 

crossed by tree lined water courses. 

Found near permanent fresh or brackish waters. Possible 

Forest, woodland, shrub, and heath, usually in sandy soils with dense healthy vegetation in lower Possible 

stratum. 

Some areas of mallee and heathland. Uncommon in wet sclerophyll forests. Possible 

Highly arboreal, prefers open forest with sparse groundcover. Possible 

• BC Act: T = Threatened, P = Priority; EPBC Act: CE = Critically Endangered, E= Endangered, V = Vulnerable, S = Other Specially Protected Fauna 
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4.2 Field Survey 

With these species in mind, a field study of the site was conducted. The approach adopted for this 

survey was: 

• A Satellite Image of the Site was acquired. 

• A daytime visual inspection of the property and adjoining vegetation for any signs of fauna 

(e.g., seats, diggings, dreys, nests, burrows, feeding signs) was conducted. 

• Hollow bearing trees or trees suitable for Black Cockatoos (>50cm Diameter at Breast Height 
(DBH)) were recorded. 

• Direct observations of fauna and signs of fauna were recorded using a Trimble Global 

Positioning System (GPS) and ArcPad© (Version 8- ESRI). 

• Two dawn and two dusk surveys were conducted to determine Black Cockatoo and Western 

Ringtail Possum activity. A 40 w LightForce hand-held spotlight was used with white light to 

observe nocturnal mammals. Observations were recorded using GPS and ArcPad©. 

• Field observations were analysed and mapped with ArcGis (ArcMap V10.6.1 ©). 

The Site was inspected via a walked transect and the trees were inspected via a physical inspection 

for hollows or signs of fauna usage. 

All trees with large hollows were inspected for any signs of use by cockatoos. These include wear 

around the hollow, chewing, scarring and scratch marks on the trunks or branches. Old or recent 

evidence of cockatoo's feeding or roosting sites (feathers, droppings etc.) were also searched for. 

This type of survey has minimal impact on the fauna within the property and provides sufficient data 

on the presence and relative abundance and distribution of taxa. During the field surveys, the habitat 

at the site was assessed to determine its potential suitability to host any of the anticipated 

threatened or rare species. This approach is consistent with a Level 1 survey under the EPA's 

Technical Guidance: Sampling methods for Terrestrial vertebrate fauna (2016) which specifies a 

minimum requirement of a desktop study to gather information on the subject site and a 

reconnaissance survey to verify the accuracy of the background study and delineate fauna and faunal 

assemblages. 

The survey's protocol is also consistent with the requirements outlined in the Development Planning 

Guidelines for Western Ringtail Possums (CALM 2003, now DBCA). 

The draft referral guideline for the three threatened black cockatoo species (Department of 

Environment and Energy, 2017) outline requirements for appropriate level of surveys for these 

species. This survey's intensity and design comply with these guidelines. 
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4.3 Results 

The Site was surveyed for fauna over two days, two dusk and two night surveys from Thursday 24th 

March 2022 to Sunday 27th March 2022 by Ecosystem Solutions Gary McMahon (B.Sc. M. Env Mgmt). 

Kelly Lamp (B.Sc Hons. Nat Rs Mgmt), Dani Cuthbert (Dip Bus &. Dip TM) and Lorraine Duffy (B.Sc Env 

Biology, B. Arts Geo) conducted day surveys on the 8th and 9th March 2022. The Site was traversed 

in a systematic manner, focussing on the vegetated areas. 

Dawn and dusk surveys were conducted by Gary McMahon for any sign of Black Cockatoos, Western 

Ringtail Possums or other conservation listed species, as described in Table 5. 

Table 5 Fauna survey times and observations 

Survey Type Date and Time Sunrise / Observations 

Sunset Time 

Dawn 25 March 2022 First Light No animals observed. 

5:20 am to 7:35 am 6:01 am 

Sunrise 

6:26 am 

Dawn 27 March 2022 First Light No animals observed. 

5:30 am to 7:30 am 6:03 am 

Sunrise 

6:27 am 

Dusk/Nocturnal 24 March 2022 Sunset No animals observed. 

5:30 pm to 8.45 pm 6:26 pm 

Last light 

6:51 pm 

Dusk/Nocturnal 27 March 2022 Sunset No animals observed. 

5.30 pm to 8.00 pm 6:22 pm 

Last light 

6:46 pm 

Daytime 8 March 2022 NIA No animals or dreys observed. 

surveys 9 March 2022 
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4.3.1 Black Cockatoos 

There were no observations of Black Cockatoos during the day, dawn or dusk surveys indicating 

they are not likely to be using the Site currently. 

All trees on the Site with a diameter at breast height (DBH) over 50cm, of a suitable species known 

to support breeding (i.e., Karri, Marri) and having the capacity to support nesting of any Black 

Cockatoo species were recorded (Figure 6). A total of 142 trees were identified within or on the 

Lot boundary while a further 4 trees with hollows and an additional 4 with potential hollows were 

recorded immediately outside the Lot boundary. 

Of the 142 Identified Trees (>50cm DBH) within or on the Lot boundary, 9 trees contained a hollow, 

1 tree contained 2 hollows and 7 trees had potential hollows (Figures 6 & 7). 

All local species of Black Cockatoos can forage over extensive areas (up to 15 - 20 km from their 

nesting sites (Saunders, 1980)) and given that there are large areas of preferred habitat within their 

range, it could be assumed that Black Cockatoo species are not reliant on the Site for nesting or 

roosting habitat. Table 8 and Table 9 discuss the and impact on Black Cockatoos in relation to 

significance criteria under the EPBC Act. 

4.3.2 Western Ringtail Possums 

There were no observations of Western Ringtail Possums during the day, dawn or dusk surveys 

indicating they are not likely to be using the Site currently. 

During day surveys on 8th March 2022, the canopy of the vegetation within the Site was also 

thoroughly inspected and no dreys were observed. (Figure 6). 

Table 8 discusses further the likely presence and impact on Western Ringtail Possums relative to 

EPBC significance criteria. 
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5 Survey Constraints 

Survey limitations are summarised in Table 6 and 7 below: 

Table 6 Summary of flora survey limitations 

Constraint Impact Comment 

Availability of contextual 

information at a regional and 

local scale 

Competency I experience of 

the survey team 

Proportion of flora recorded 

and/or collected, any 

identification issues 

Was the appropriate area fully 

surveyed (effort and extent) 

Access restrictions within the 

survey area 

Nil 

Nil 

Nil 

Nil 

Nil 

R.W. Duggan I Environmental Assessment Report 

Broad scale vegetation and soil mapping data were 

available. DBCA, NatureMap and PMST database extracts 

for conservation significant flora and ecological 

communities were obtained. A search of relevant 

databases also occurred. 

The ecologist leading the field survey has conducted 

numerous flora and fauna surveys across the southwest of 

WA and has over 10 years' experience. The ecologist 

completing the flora identifications has over 10 years' 

experience identifying Western Australian and 

specialising in southwest flora, with any potential 

conservation significant flora being submitted to the 

Western Australian Herbarium for identification. 

A focus was placed on identifying any potential 

conservation significant flora species, with specimens all 

identified to species level. Specimens that were not 

potentially conservation significant species have been 

identified to genus level, or species where this is easily 

ascertained. 

A releve was conducted within the only remaining area 

of remnant vegetation on the Site which contained an 

understorey. Other remnant vegetation included 

scattered trees only. All areas of remnant vegetation 

were surveyed on foot for Conservation Significant 

vegetation communities and flora species. 

All parts of the Site were accessible by vehicle and foot. 
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Constraint Impact Comment 

Survey timing, rainfall, season 

of survey 

Inconsistent flowering habit of 

some species 

Disturbance that may have 

affected the results of the 

survey, such as fire, flood or 

clearing 

Moderate 

Moderate 

Nil 

R.W. Duggan I Environmental Assessment Report 

The survey was conducted in Autumn which is not the 

optimal time to observe all conservation significant flora 

species. Given the heavily grazed and modified nature 

of the remnant vegetation, it is considered unlikely that 

any conservation significant flora species will be located 

within the proposed clearing area. 

Some species do not flower every season and may 

require environmental triggers to promote flowering 

such as rainfall, fire, presence of suitable pollinators 

etc. 

There were no recent disturbances that constrained the 

survey of the Site. 
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Table 7 Summary of fauna survey limitations 

Constraint Impact Comment 

Availability of data and 

information 

Competency I experience of the 

survey team, including 

experience in the bioregion 

surveyed 

Scope of the survey, e.g., where 

faunal groups were excluded 

from the survey 

Timing, weather and season 

Nil 

Nil 

Minor 

Minor 

Timing Western Ringtail Possums Moderate 

(WRP) may arise from rest sites & 

likelihood of rest sites being 

located outside the Site 

Disturbance that may have 

affected results, e.g., fire, flood 

The proportion of fauna 

identified, recorded or collected 

Determination of hollow 

suitability from the ground 

Nil 

Nil 

Nil 

R.W. Duggan I Environmental Assessment Report 

DBCA, NatureMap and PMST database extracts for 

conservation significant fauna were obtained. 

The ecologist leading the field surveys has conducted 

numerous fauna surveys across the southwest of Western 

Australia and has over 20 years' experience. 

This survey focussed on birds, mammals and other 

vertebrate species. Aquatic species were not included as 

habitat was not present. Invertebrates were not 

included in the scope of this survey. 

The surveys were conducted in Autumn, with September 

being an optimum time for bird and mammal surveys in 

the southwest. Weather conditions did not impact 

surveys. 

As WRP use up to 2-7 rest sites at any one time and up 

to 20 throughout the year there is potential that they 

are not observed on Site at time of survey even though 

they are utilising the Site. The time WRP arise from a 

rest Site is also variable and may prevent WRP being 

observed during survey. 

There were no disturbances that constrained the survey 

of the Site. 

Any potential conservation significant fauna species 

observed during the surveys have been identified. 

Factors including entrance size, hollow depth, floor, and 

orientation of the hollow are important factors to 

nesting hollow suitability and which are difficult to 

assess from the ground. Therefore, there is potential for 

the number of hollows recorded to be an over 

estimation of those suitable as nesting hollows. 
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Constraint Impact Comment 

Adequacy of the survey intensity 

and proportion of survey 

achieved, e.g., the extent to 

which the area was surveyed 

Access problems 

Nil 

Nil 

R.W. Duggan I Environmental Assessment Report 

All areas of remnant vegetation of the Site were 

surveyed on foot for Conservation Significant fauna 

species, during day, dawn and dusk / nocturnal surveys. 

All parts of the Site were accessible by vehicle and foot. 
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6 Significance 

Under the EPBC Act, an action that has, will have, or is likely to have, a significant impact on a 

matter of national environmental significance, requires approval from the Minister. A significant 

impact is defined as an impact which is important or of consequence, having regard for its context 

or intensity (Commonwealth of Australia, 2009). 

Matters of environmental significance include listed threatened species and ecological communities. 

For this proposal, there is a limited potential for impact on threatened species. Significant Impact 

Guidelines 1. 1 (Commonwealth of Australia, 2009) lists significant impact criteria for the assessment 

for activities which may impact on threatened species. 

Table 8 and Table 9 discuss the referral triggers and the likely presence and impact on Black 

Cockatoos and Western Ringtail Possums. 
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Table 8 Significant Impact Criteria for Key Protected Species 

Significant Impact Criterion Discussion Meets Criterion 

Black Cockatoo Species Western Ringtail Possum 

Lead to a long-term decrease in the size of Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

an important population 1 of a species 

Reduce the area of occupancy of an 

important population 

foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

Site. No observable signs of foraging were on the Site. It is unlikely this proposal will 

evident. lead to a long-term decrease of the species. 

Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

Site. No observable signs of foraging were on the Site. 

evident. It is unlikely this proposal will lead to a 

long-term decrease of the species. 

Fragment an existing important population Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

into two or more populations foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

Site. No observable signs of foraging were on the Site. 

evident. It is unlikely this proposal will lead to a 

long-term decrease of the species. 

1 An 'important population' is a population that is necessary for a species' long-term survival and recovery. 
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Adversely affect habitat critical to the 

survival of a species 

Disrupt the breeding cycle of an important 

population 

Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

Site. No observable signs of foraging were on the Site. 

evident. It is unlikely this proposal will lead to a 

long-term decrease of the species. 

Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

Site. No observable signs of foraging were 

evident. 

on the Site. 

It is unlikely this proposal will lead to a 

long-term decrease of the species. 

Modify, destroy, remove or isolate or Unlikely. No Cockatoos were observed Unlikely. No WRP or observable signs 

decrease the availability or quality of foraging, nesting or roosting within the (Dreys, droppings) of WRP were observed 

habitat to the extent that the species is Site. No observable signs of foraging were on the Site. 

likely to decline evident. It is unlikely this proposal will lead to a 

long-term decrease of the species. 

Result in invasive species that are harmful 

to a vulnerable species becoming 

established in the vulnerable species' 

habitat 

Introduce disease that may cause the 

species to decline 

R.W. Duggan I Environmental Assessment Report 

Unlikely. No Cockatoos were observed The Site does not appear to contain WRP. It 

foraging, nesting or roosting within the is unlikely that further introduction of 

Site. No observable signs of foraging were invasive species will impact the species. 

evident. 

Highly unlikely to occur. Highly unlikely to occur. 
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Interfere substantially with the recovery of Unlikely. The clearing of on-Site Unlikely. The clearing of vegetation within No 

the species. vegetation will not impact significantly on the Site will not impact significantly on the 

the recovery of the species. recovery of the species. 
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Referral guidelines for the three threatened Black Cockatoo species (Commonwealth of Australia. 2011) uses a decision tree and a set of criteria to 

determine whether actions significantly impact on Black Cockatoos. These are set out in Table 9, based on the details of the development and the 

data obtained from the surveys. Notes on the flow chart follow. 

Table 9 Assessment of Significant Impact to Black Cockatoo 

Question Answer 

1. Could the impacts of your action occur within the modelled distribution 

of the Black Cockatoos? 

2. Could the impacts of your action affect any Black Cockatoo habitat or 

individuals? 

Yes - Action occurs within the modelled distribution area of all 

three species. 

No. 

3. Have you surveyed for Black Cockatoos using the recommended methods? Yes. 

4. Is Black Cockatoo habitat present? Yes. 

5. Is your impact mitigation best practice so that it may reduce the Yes - Majority of the vegetation and foraging habitat will be 

significance of your impacts on Black Cockatoos? conserved within the Site. 

6. Could your action require a referral to the federal environmental Minister No - As the area for clearing is relatively small. It is unlikely that 

for significant impact on Black Cockatoos? the species is dependent on the Site. 

Using the flow chart and criteria it is determined that there is a low risk of actions resulting in an impact upon Black Cockatoos and Western 

Ringtail Possums within the Site. 

It is recommended that a referral pursuant to the EPBC Act is not required for the Site, as actions involved do not constitute a significant impact 

on any of the threatened species present. 
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7 Summary and Recommendations 

7. 1 Conservation Significant Flora 

• There were no Threatened Flora or conservation significant flora identified within the Site 

• This proposal will not impact on any potential conservation significant species present within the highly 

vegetated areas as remnant vegetation of the Site will be conserved. A referral under the EPBC Act is 

not recommended. 

7.2 Vegetation 

• There were no Threatened Ecological Communities observed within the Site. 

• One vegetation community was identified within the Site (Figure 4): 

Cowaramup Uplands (C2) - Open Forest of Eucalyptus marginata subsp. marginata-Corymbia calophylla­

Banksia grandis on lateritic uplands in peri humid and humid zones. 

• Completely degraded vegetation represents the greatest area of the Site at 40 ha (39,9415 m 2) or 97% 

of the Site (Figure 5). This area has been cleared of almost all native vegetation with a few isolated 

trees remaining over sown pasture grass species. The Site is being used for grazing. 

• An area of degraded vegetation represents less than 3% of the total Site at 1 ha (9,912 m 2) or 97% of 

the Site. This area contains an area of remnant forest/woodland vegetation, largely cleared of native 

understory with a few native shrub species remaining and a further three areas of native trees planted 

in single/double rows. Two of these areas are intended to be retained in an area of Public Open Space, 

while the rows of trees on the north-western boundary will be retained within the Lots. 

7.3 Acid Sulfate Soils 

• An area of Acid Sulfate Soil Risk Class 2 is present on the western edge of the Site that encroaches on 

one lot and a drainage reserve. Risk Class 2 indicates a moderate to low-risk likelihood of ASS occurring 

within 3m of natural soil surface but a high to moderate risk of ASS beyond 3m of natural soil surface 

(DWER-052). 

• If there is any disturbance greater than 100m3 required of the Risk Class 2 area, with excavation 

proposed below the water table, than an Acid Sulfate Soil Management Plan should be prepared and 
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implemented with actions to mitigate the potential impacts provided in the 'Treatment and 

management of soils and water in acid sulfate soil landscapes' (DER 2015). 

7 .4 Black Cockatoos 

• No Black Cockatoos were observed on the Site. No signs of nesting or roosting were evident at the time 

of survey. 

• A total of 142 trees with a diameter at breast height >50cm were identified on the Site. 9 trees 

contained a hollow, 1 tree contained 2 hollows and 7 trees had potential hollows (Figure 8 & 9). 

• Of the 142 Identified Trees (>50cm DBH) within or on the Lot boundary, 9 trees contained a hollow, 1 
tree contained 2 hollows and 7 trees had potential hollows (Figures 6 & 7). 

• As the area of remnant vegetation to be cleared is small, it is unlikely this proposal will significantly 

impact the local Black Cockatoo population. A referral under the EPBC Act is not recommended. 

7. 5 Western Ringtail Possum 

• No Western Ringtail Possums or dreys were observed within the Site. 

• As WRP were not observed on Site and the area of remnant vegetation to be cleared is small, it is 

unlikely this proposal will significantly impact WRP populations. A referral under the EPBC Act is not 

recommended. 
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42-0322NM Flora 10km Buffer Report 
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Kingdom P!antae 

Current Names Only Yes 
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Method 'By Circle' 

Conservation Status 

Non.conservation taxon 
Priority 1 
Priority 2 
Priority 3 
Priority 4 
Rare or likely to become extir.ct 

TOTAL 

Name ID Species Name 

Rare or likely to become extinct 
1. 13619 Ca/adenia excefsa 

Species 

571 

' 3 
14 
6 

596 

Priority 1 
2 33282 Tetrar,a sp Nannup (P .A Jurjev;;h 1133) 

Priority2 
3 

4. 

5. 

Priority3 

20474 Gastrobbiom whicher-ense 

17702 Leptomeria furtJva 

17481 Xyrismaxlma 

6 . 3386 Acacia inops 
7. 16313 Boroniaanceps 

8 17 804 BoronNJ tetragona 

9. 19338 Chamaesci/fa gibsonii 

10 7446 Dampieraheteroptera 

11. 20504 Gestrobblum tormosvm 

12. 14011 Greviflea brachystyh·ssubsp. brachystylis 

13 12219 Grev/flea bronwenae 

14 18436 Greviflea mang!es/oldes subsp. ferricola 

15 1296 Johnson#} inconsplcua 

16 45084 Utslopeta/Um taxlflerum 

17. 12077 Prmelea ciliata subsp fongit(lt,a 

18. 4179 PultfJna~apinifolla 

19. 16937 Synapfw,a de<;umbens 

Priority 4 
20 3339 Acacia flageNiform,s 

2 1. 3571 Ac$C1a r.eyJoriana 

Centre 115° 06' 26'" E,33~ 51' 25" s 

Buffer 10km 

Group By Conservation Status 

Records 

1056 
1 
3 

34 
8 

10 

1112 

22. 35657 ChameJaucium sp. YoongarHJup (G.J, Kelghery 3635) 

23. 3096 Oro~a fimbriata (Manypeak.$ Sundew) 

24 1945 Fran/I.land/a triaristata (LanoJme BuSh) 

25, 1336 Thysanotus isantherus 

Non<onservation taxon 
26. 15429 Acacia alata var. alata 

27, 3233 Ac8cla bart,,mervts 
28 3247 Acacia br<»1m,ana 

29. 11731 Acac,a bfC,,HnJana VIJI. brownlana 

30 3307 Ac8cia drvergens 

3 1. 3331 Aclleia extensa (W,Y Wat~) 

32 3347 Acacia gilbertJi 

33. 3374 Acacia nuege/H 
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34. 34 10 Acacia later,ticola 

35. 3424 Acacia littorea 

36 3448 Acacia mooreana 

3 7. 3453 Acacftt myrt.ifolia 

38. 3464 Acacfa obovata 

39. 3502 Acacia pulehelfa (Pncl<J'y Mo~) 

40 15481 Ac&eia pulC~lla var gJabefrima 

41 . 15483 Acacia f)<Jlchella var pulche/18 

42 30036 Acacia $aNgna subsp stolonlffJfa 

43. Acacia sp. 

44. 3557 Acacia srenoptet~ (Narrow \'\-f~ W!tttfe) 

45. 3567 Acacia subracemosa 

46 3588 Acac,a uliginosa 

47. 3591 Acacia urophyHa 

48 15487 Acacia varia var. varia 

49. 6203 Actinotus gJomeratus 

50 14970 Adenanthos barbiger 

5 1. 1790 Adenanrhos meisnerl 

52, 1791 Adenanthos obovatus (Basl<e t FJower) 

53. 28281 Adenanthos sp Whicher Range (G.J . Kefghery g136) 

54. 5316 AgonJs flexuosa (Peppermint, WonlJ) 

55. 17202 Agoms f/e:.tUOSIJ var. flexuosa 

56. 

57. 

23474 Agrostocrinum ht sutum 

185 Ai'a cupen,ana (Sitvery Hai'grass) 

58. 1728 AHocasuarina hseriana (Sheoak., Kondil) 

59. 1732 Alkxasuarma hum,1,s (Dwarf Sheo&K) 

60. 

6 1, 

62. 

1734 AHocasuarina microstachya 

1739 Alkxasuarina thuyoidBs (Horned Sh«>af<:) 

1489 Amaryllis belladonna (Belladonna Lily) 

63 4585 Amperea encokJes 

64, 13101 Amperea slfTlufans 

65 194 Amphipogon amphlpogonoides 

66 197 Amphipogon debilis 

67 198 Amphipogon laguroides 

68. 20184 Amphipogon /aguroides subsp. Jaguroides 

69 1058 Anarlbrie gracilis 

70. 1062 Anarthna ,:rolifera 

71 1063 AnanhrilJ sea bra 

72 6306 Andersonia caerulea (F-oxtails) 

73. 6312 Anderscnis invOlucrara 

74. 6317 Ander'sonia mlcrantlla 

75. 1407 AnigozanthOs fiavidus (Tan Kangaroo Paw) 
76 11261 Anigounthosmangleslisubsp manglesii 

77. 1416 Anigozanthos vk'k:J/$ (Green Kangaroo Paw, Kurulbardang) 

78. 

79. 

80. 

7 411 AnthOtium hum1/fJ (Dtvarf Ant11011um) 

202 Anthoxanthum odoratum (Sweet Vernal Grass) 

3688 Aotus gra cil!ima 

8 1 3689 Aotus in Mrmedia 

82. 1117 Aphelia cyperoides 

83 

84. 

7838 Arcfotheca calendufa (Cape ™'ed, African Marigold) 

46393 Arctotheca calendufa x populifolia 

85 26484 Areschougia Jigulata 

86. 64 Asplenium lfichOmanes (Maidenhair Spleenwort) 

87 20350 Astartea afflnis (West-coast Astartea) 

88 45213 Astanea pulchella 

89. 4401 Asterolas/8 squamul,gera 

90. 6323 Astroloma ciliatum (Candle Cranbeffy) 

9 1. 

92 

6334 AstroJoma pallidum (KICI<. Bush} 

20013 AXonopus f/$Sifolws 

93. 1800 Banf<:.slaattenuata{Slender&nllSJa. Piara} 

94 

95. 

49039 Banf<:.sia dallanneyi subSp. Cltt"8nneyi 

32577 Ban>:.sia daflanneyl subSp, d&/19nneyl var mellicula 

96 32616 Banf<:.sia daflanneyi subSp. syfveslfis 

97. 1819 Banl<.siagrandis(BullBanKsia, PufgarJa) 

98 1822 BanKsia Hicifo/ia (Holt;-leaved BanAsia) 

99 32315 Ba,buJa calycma 

100. 739 Baumea acura (Pale Twig-rush) 

101 5392 Beaufortia spersa (SWamp Bottlebrosh) 

102 3157 BHtardiera fkx'ibunde (While -ffcwered Bi!fardiera) 

103 25798 BH/ardiera tuslformiS (Australian BluebeH) 
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104. 3159 Bil/ardiera larifbra 

105. 3165 Bil/ardiefa variifolia 

106. 11503 Boron/a crenuJara subsp. crenu!ara var. crenulata 

107. 17653 BoronJa crenulata subSp. pubescens 

108. 44 14 Boronia cymosa (Granite Boron/a) 

109. 4415 Boroniadefoliata 

110 4417 Boroma ctlchotoma 
111. 4422 Boronie gracilipes (Karri Soronia) 

112. 4428 Boronia m~stigma (Sc-ente<J Boronfa) 

113. 4429 BoronM mol/oyafJ (Tall Boronia) 

114, 4442 Bcronilutrt;ta 

115. 20392 BoronJa tenuior 

116. 1267 Baya constrt:ta 

117. 14396 Bossiaea aquifO/iUm subsp. aquifolium 

118 3708 Bossiaea disticha 

119. 3713 Bossiaea linophylla 

120 3714 Bossiaea ornata (Broad Leaved BwHn Pea) 

121. 3718 Bosslaea rota 

122. 

123. 

245 Briza minor (Shivery Grass) 

250 Bromus hordeaceus (Scfr Brome) 

124. Bryum sp. 

125. 12770 Burch&rdia congesta 

126. 1385 Burch8fditt multiflora (Dwarf B urchardia) 

127. 13853 Caledenie arrecta 

128, 15332 Calftdenle attingens subsp, attingens 

129, 1580 Caledeniaca.rns/ana (Zeln OrchkJJ 

130. 15341 Ca/adeniecitTina 

131, 1581 Caleden,aooryfl6phora 

132. 1590 Ca/adenia temJginea (Rusty Spider Orchid) 

133 1597 Ca/adenieinfundibuJaris 

134, 15366 Ca/adenia k>ngieau<Ja subsp. me,mtii 

135 1603 Ca/adenia Jongiclavata (Clubbed Spider Orchid) 

136. 15503 Ca/adenia patUdosa 
137 10830 Ca/adenia rhomboidiformis 

138. Ca/adenia sp 

139 18040 Caladenia thinicola 

140. 45758 Galectasiademarzii(Demarz's Tinse/Lity) 

14 1. 10861 CaHistachys lanceolata (\M,nnlch) 

142. 26536 Calbphycus opposit.ifoh'us 

143. 35163 Calothamnus planifolius var. palli<Jdolius 

144. 5429 Calothamnus .sanguineus (SIJl<y-Jeeved Blood flowe(, PindaK) 

145. 5439 Calytrlx angular& (Yellow Starllower) 

146. 

147, 

5458 Ca,;trlx ffavescens (Summer Starf/ctwer) 

32338 Campy/opus int'Oflexus 

148. 2951 Cassytlla ffava (Dodder La11ref) 

149. 2952 Cass"jtha g/a/)(jffa (Tangled Dodder Lauml) 

150. 2957 Cassytha race-mos.a (Dodder Laurel) 

151 11242 Cassytha racemosa forma piJosa 

152. 26556 Caulerpa cactokles 

153 

154 

6542 Cenfaurium lenui11orum 

7367 Centranthusrober (Red VaJerian) 

155 1128 CentroJepis fascicularis 

156. 1133 Centrolepis pilosa 

157 

158. 

159. 

160. 

18156 Chamaecytisus palmensis (Tagasaste) 

1280 Chamaesci/la oorymbosa (Blue Squill) 

31 Chelfanthes austrolenulfob"a 

2494 ChenoprxJklm murale (Nettle-leaf Goose foot) 

161. 762 ChOrtzandra eymbarJa (Heron Bristle Rush) 

162. 3754 Chortz.ema dNersl o/iLJm 

163. 3757 Chorizema gfyclnilolillm 

164, 12765 Choril.ema nanvm 

165. 3760 Choril.ema retk:LJlatum (Sho.vy Flame Pea) 

166, 3761 Chorizema rhombeum 

167. 14586 Chortzema spaUJuJatum 

168. 2929 Clematis pubescens (Common Clematis) 

169. 4550 Comesperma ca1'jmega (BJue--spiKe Milkworl) 

170. 4551 Comesperma ciliatum 

171 4564 Comesperma vi"gatum (Milkwart) 

172 16875 Conospermum caeruJeum subsp. deMe 

173. 16854 Conospermum capitatum subsp. capitatum 
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Name 10 Species Name 

174. 16853 Conospermum capitatum subsp. glabratum 

175. 16847 Conospermum pe,nlcul8tum 

176. 1418 Conostylisaculeata (Pric/tJyConostybS) 

177. 11826 Conosrylisaculeata subsp. aculeata 

178. 1438 Conostyhs Jv.iflora 

179. 11597 ConostylissetJgera subsp. setigere 

180 17104 COrymOi& C8bphyHa (MarrO 
181. 

182. 

17105 Co(ymbia hMmatoxy/on (Mountafn Marrl) 

7945 Cctula coronopffoh"a (Waterbuttons) 

183. 13354 Craspedia va,-iabilis 

184, 13484 Cryptandta arbulifbra var. tubulo$e 

185. 768 Cyathochaeta avenacea 

186. 769 Cyat/Jochaeta cfandestina 

187. 7 444 Dampiera hederacea (Ka!Ti Dampiera) 

188 7 454 Dampiera Jinearis (Common D ampiera) 

189. 5508 Darwinil.J cffriodon1 (Lemon.srcented Darwini8) 

190 1218 Dasypogon bromeh"ifoHus (Pineapple Bush) 

191. 1219 Dasypogon hool<:eri (Pineapple Bush) 

192. 6218 Daucus gkxhidiatus (Australian Carrot) 

193. 19747 Daviesia decurrens subsp. dec/JfTens 

194. 18560 Davies/a divarlcata sut,sp. dtvaricata 

195. 3815 Daviesia hon'ida (Prickly Bitter-pea) 

196. 3817 Dav,es/a infJata 

197. 3819 Dawesia tongifolia 

198, 17691 OesmocJadus fasciculatus 

199. 299 Oeyeuxia quadnseta (Re«! Bentgras:s) 

200. 7487 Olaspasls filifolia (Thread-leaved Oiaspasis) 

201. 6616 OA;hondn, repens (Kidney W,e,ed) 

202. 20367 DillwynNJ /.axl!Ora 

203 4757 Dodonaea ceratpcarpa 

204. 1640 DraJ<.aea gtyptodon (Kfflg-ifl--hts-carriege) 

205 11 156 Dral<.aea livida 

206. 3094 Oros.era dichrosepara (Rusty Sundew) 

207 30~ Drosera erythrorhiza (Red Ink. Sundew) 

208. 3109 DroseramenziesiJ(P#"IJ<.Rainb<NIJ 

209 3118 Drosera pa/Iida (Pale. Rainbow) 

210. 3123 Drnsera platystigma (BJacJ<.-eyed Sundew) 

211. 3124 Orosera puJcheHa (Pretty Sundew) 

212. 13385 Drosera stefllflora 

213. 3131 Oros«a stOlonifera (l eafy Sundew) 

214. 33480 Dysphanfa pumilio (Clammy Goosefoot) 

215. 340 Echinopogon OV8tus (HedgehOg Grass) 

216. 349 Ehrhart.a longifkxa (Annual Veldt Grass) 

217, 1067 EmpodiSma gracillimum 

218. 15412 Enochilvsdilatatussubsp,muftiflon.Js 

219. 15414 Erioc/Jilus he/onomos 

220. 5606 Eucafyptus comuta (Yate, Ye.fd) 

221 5625 Eucafyptus dWef"SCObr (Karri) 

222. 5628 Euca!ypu1s (kummondii (Drummond'S Gum) 

223 5708 Euca fyptus margmata (Jarrah, Djara) 

224 13547 Eucalyptus marginata subsp. marginata (Jarrah) 

225 5739 Eucafyptus patens (SWan River Blaclf.butt, [)Nuda) 

226. 19088 Euchiton co!Hnus 

227 15137 Euchit.on sphaericus 

228. 3876 Eutaxia epacrdoides 

229. 20214 Eutaxia myrtifolia 

230. 3879 Eutaxta parvifolia 

231. 834 Evanctra 8/istat:a 

232. 10765 Exocarpos $/)&rtfJUS (Broom Bal/art, Djuk) 

233. 8850 Fallopia convolvulus 

234. 900 Gahnia erlsiata 

235. 902 Gahnia decomposita 

236. 3891 Gastrolobium t,ilobum (Hearl L~f Poison) 

237. 20475 Gastro>obiumcapitatum 

238. 19733 Gastrolobiumretusum 

239. 

240. 

241 

3936 Genlsta linifolia (F/axleaf Broom) 

18143 Genista monspessu/ana 

17043 Glyceria declinata 

242 3948 Gompholobium capitawm 

243. 10909 Gomphobbiumconfertum 
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244 19216 Gompholoblumcyanlnum 

245. 3950 GompholOblum l<njght18num 

246. 3951 Gompholobium margmatum 

247. 3954 GomphOIObiumpotymorpt,um 

248. 3955 Gomphoiobl/Jm prelssf1 

249. 11083 GompholObiumscabrum 

250 3957 GomphOkJbium tomentosum (Haiy Yell<:M Pea} 

251. 11 115 Gompholobfumw/Josum 

252. 16746 Gonocarpus benthamii subsp benthamii 

253. 29362 Gooden,a coe,-ulea 

254, 13165 Goodenia pusilta 

255. 1967 G,-evdlea brachystybs (Short-.styJed GrevffJea) 

256. 15990 GrevilJea pu/chella subsp. BSCflndens 

257. 2112 Gr~viflea triflda 

258 908 Gymnoschoenus anceps 

259. 1465 HaemodorumdjscoJor 

260 1468 Haemodorum Jaxum 

261 . 2128 Hakea emp/exicauli.s (Pricl(Jy Hal<.ea) 

262. 2137 Hakea ceratophylla {Horned leaf Hakea) 

263. 2170 Hiik.ea Jasianthoides 

264. 2175 Hakes hssocarphtt (Honey Bush) 

265. 2191 H&k.ea Oleifolia (Otlngyn) 

266. 2203 Hakea ruscifolia (Candle Hakes) 

267. 2212 Hak.ea suleata (Furr<,MtKIHal<ea) 

268. 2214 Ha/I.ea trifurcata (Two-leaf Hakea) 

269. 26900 Haloplegma pr"tJissll 

270. 6855 Hemk;enia humdis 

271. 6865 HemQBnia podatyrina 

272. 6866 Hemig,enia pritzelh 

273. 26925 Heterocladia caudat.t 

274, 6109 Hibbertia amp/exieaulis 

275 5114 Hibbertia commutata 

276. 5117 HWbertia cuneiformis (Cutfeaf Hibberlie) 

277 51 18 Hibbertia cunninghamii 

278. 20051 Hibbertia diamesogenos 

279 5126 Hibbert/a furfuracea 

280. 5132 HibbertJa grossulariifOlia 

281 45534 Hit)bertfa hypericoldes subsp. hyperlcoides 

282 5137 HfObertfa inconspicua 

283. 19687 Htbbertis nor,txactea 
284. 5159 HibbertJa pufchra 

235. 5161 Hlt>bertia quadricoJor 

286. 5169 H;t>bertia serrata (SefTate Leaved Guinea Fto.ver) 

287. 1294 Hodgsomokt }Unctform1s 

28' 445 Ho/cus setiger (Annual Fog) 

289. 5816 Homalospermum firmum 

290. 3964 Hovea chorilemifolia (Hoity-leaved Hovea) 

291 3965 Hovea ellipUca (TreB Hovea) 

292 3967 Hovea strieta 

293 3968 Hovea trisperma (Common Hovea) 

294. 5218 Hybanthus debllissimus 

295 

296. 

297. 

298. 

452 Hyparrhenia htta (Tamboo/c.ie Grass) 

5182 Hyper,cum perforatum (St John's IM:>!t) 

31234 Hyper,cum perforatum subsp. veronense (St John's 1,-\brt) 

5817 HypocaJymma angustifoRum (Wlire Myrrle, Kudjd) 

299. 5818 HypocaJymma cordffolium 

300. 5819 Hypoca)ymma ericifolnrm 

301. 

302. 

303. 

304. 

5825 HypocaJymma rooostum (Swan River M~) 

9352 Hypochaer/:$. radicata (Flat ~ . Cats«1r) 

1070 Hypolaena exsufea 

1531 lrfSgermaniea(Fleglris) 

305. 912 lsofepls cyperoides 

306, 10831 fsofep,s prolifers (Bvdding C/ul:>-rosh) 

307. 2237 fsopogon .sphaerocephalus (Drumstiek fsopogon) 

308 7396 fsoroma hypocrateriformis {'M:xx:lbrKige Poison) 

309 1532 fxia maculata (Yef/oN lxia) 

310. 8092 lxiotaena viscosa (Stk:l<.y lxiolaena) 

311 40 17 Jac/c.sonia horrida 

312 1295 Johnsonfa acaulis 

313 1297 Johnsonia /upulina (Hooded lily) 
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314 

315. 

316 

Name 10 Species Name 

8328 Juncus amabi.is 

1177 Juncus articu/atus (Jointed Rush) 

1180 Juncus capitatus (Caf)ltate Rush) 

317. 1 184 June us nOIOsehoenus (JointJeaf Rush) 

318. 

319. 

320 

11922 Juncus krauss/1 subsp. austra/Jensls 

1186 Juncus microcephalus 

1 190 Juncus plenlroJrus (Broad/ear Rush) 
321. 1195 June us subsecundus (Finger Rush) 

322. 4036 Kenn«lie carinata 

323. 4037 Kenned,a cocc,nea (Coral Vine) 

324, 15674 Kunzea ciliata 

325. 5835 Kunze.a m;crantha 

326. 5841 Kunzea recutva 

327. 14776 Kunzea rosrrata 

328 3669 Labt'hea punctata (Lance-Jeaved Cassia) 

329. 18585 LagenophOfa huegelii 

330 

331 

332. 

333. 

467 Lagurusovatus (Hare's Tail Grass) 

48345 lasiopetalOm occidentale 

6879 Lavandula stoechas (Italian Lavender) 

11464 Laxmann/a sessiltflora subsp. austraJis 

33-4. 7568 LechenaultJa blfoba (Blue Lexhemtuftia) 

335. 7572 Lechenaultta expensa 

336. 

337. 

8099 Leontodon saxatihs (Ha,Y Hawlt:bit) 

42741 Lepidosperma aprlcol8 

338. 929 Leptlosperma carphoides (BJacJ< Rap,er Sedg&J 

339. 932 Lepido.sperma effusum (Sp<ead,ng Sword~) 

340. 934 Lepidosperma r,ac11e ($fender sword Sedge) 

341. 940 Lepidosperma pubJSqua~um 

342. 20398 Lepidosperma sp. Blackwood (R. Devis 7696) 

343. 29150 Lepidosperma sp. Margaret River (B.J Lepschi 1841) 

344, 46376 Leptocarpus denmarl<.K;us 

345 1080 Leptocarpus scariosus 

346. 46379 Leptocarpus thysananthus 

347 2342 Leptometia cunninghamii 

348. 2355 Leptomeria squaJT1JJosa 

349 6358 Leucopogon assimiJis 

350. 6360 Leucopogon ausuafis (Spiked Beard-heath) 

351 6367 Leucopogon capiteftatus 

352 6375 Leucopogon cordatu.s 

353. 6396 Lell(X)J>090n glatJellus 

354. 6402 Leucopogon htsutus 

355. 33380 Leucopogon intersrans 
356. 6425 Leucopogon oxycedrus 

357. 6427 Leucopogon parvtflorus (Coast Beard-heath) 

358 6428 Leucopogon pen<Jurus 

359. 6439 Leucopogon pu/chelfus (Beard-heath) 

360. 19662 Leucopogon sp Margaret River (J. Scott 207) 

361. 6451 Leucopogon IBnuis 

362 6454 Leucopogon vertici/Jatus (Tassel Flower) 

363 7676 Levenhookia pusi/Ja (Midget Stylewort) 

364. 49103 Levenhookia sp l"Vhicher Range (J.A Wege 2090) 

365 7677 Levenhoolua stipitata (Common Stylewort) 

366. 59 lindsaea line6rts (Saew Fern) 

367. 36180 Liparophyl/um lattfobum 

368. 9289 Lobefia anceps (AngJed Lobe/18) 

369. 7402 Lobe/la gibbosa (TaHLObelia) 

370. 

371. 

372. 

6515 Logan,a vagmal,s (White Sprey) 

9356 Logf/8 g«ll,ca 

475 Lo/ium mu/t/fkx'um (Italian RyegrassJ 
373. 1222 Lomandm brittanil 

374. 1223 Lomandracaespffosa(TuftedMatRush) 

375. 1225 Lomandra drummondli 

376. 1228 Lomandra hermaphrodita 

377. 1229 Lomandra mtegra 

378 1234 Lomandranl{JrK:ans 

379 1238 Lomandra pauciflora 

380. 1243 Lomandra sericea (SifH.y Mat Rush) 

3"1 

3"2 

383 

1244 Lomandra sondeti 

4059 Lotus angustissfmus (Natro.vleaf Trefoil) 

8564 Lotus subbifforus 
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384 1092 Lo>rocarya cmerea 

386. 15835 Loxocarya strl8ta 

386 1198 Luzula meridiona/is (Fteld \l\ooQ,'ush) 

387. 

388. 

389. 

390 
391. 

392. 

1097 Lygima oarbala 

18049 Lygmfa lmberbis 

1656 Lyperanthus -Se/T8IUS (Rattle ~al< 0-ChkJ) 

36373 Lysimachia minima 

3-4736 Lyslnema pentapetafum 

5281 Lythrum hy$sopifolia (Lesw L~strlfe) 

393. 85 Macrozamia riedlei (Zamia, D1hd1r) 

394, 17630 Marianthus tenu1S 

395. 13273 Melaleuca incana subsp. ineana 

396. 5952 Melaleuca prefss,ana (Moonah) 

397. 5980 Metaleuca thymOides 

398 5987 Melaleuca v iminea (Mohan) 

399. 953 Mesomefaena greciliceps 

400 957 Mesomelaena tetragons (Semapt,a·e Sedge) 

401 . 485 Maotaena stipoldes (Weeping Grass) 

402. 4090 Mi'belia dilatata (Holly-leaved Mirbe/Ja) 

403. 

404. 

405. 

37 440 Monops1s det»lis var. depressa 

2412 Mvehlenbeckla adpressa (CNmbing Lignum) 

12778 Myos,otJs dJscolor 

406. 492 Neurachne a/opeclJ(OKJea (Foxtarf Mulga Grass) 

407. 27103 Nizymeniaconf~ 

408. 2401 Nuytsia floribunda (Cl)(istm&:s Tree, Mud/a) 

409. 2365 Olax benthamiana 

410. 7346 Opercularia echinocephala (Brlstly Headed Stink 1-\eed) 

411. 7348 Opercu/aria hispidula (Hispx:J Stinf<.w~d) 

412. 7354 Opercularia volubili.s (Twining Stink.weed) 

413. 46316 Orianthera serpyllifoba subsp. angustifo/Ja 

414, 46315 Orianttrera serpylft!olia subsp. setpyllffo/,a 

415 

416. 

417 

418. 

419 

420. 

4114 Orn;thopus pinnatus (Slender Serradella) 

7122 Orotiana1e minor (Lesser Broomrape) 

1537 Orlhrosanthus laxus (Morning Iris) 

11749 Orlhrosanthus laxus var. taxus (Morning Iris) 

4358 Oxab·s putpurea (Latgef/ower Wood Sorre~ 

29834 Ozothamnus diosmifoHus 

421 7117 PandOreapandorana 

422 

423. 

2966 Papsver somniferum (Opium Poppy) 

527 Paspalum dilate tum 

424. 1542 Patersonia beblanoides 

425. 1546 PatfJl'SQniafunce,, (Rush Leaved Pater!;(}fl ie) 

426. 1548 Patersonia /,mbata 

427. 1550 Patersonia occidentahs (Purple Flag, Koma) 

428 

429. 

430. 

30472 Patersonia occklentalis var occid6nlah.s 

11550 Patersonia umbrosa var xanthina (YeHow FfafJS) 

4343 PelargoniUm capitatum (Rose Pelargonwm) 

431 . 6245 Pentapeltispelt.igeta 

432 16477 Pericfl/ymma elfiptieum var. effipJicum 

433 11020 Persicaria hydropiper 

434. 2262 Persoonie elliptiea (Spreading Snottygobb'8) 

435 2267 Persoonia Jongifofja (Snottygobble) 

436. 2273 Persoonie saccata (Snottygobble) 

437. 2293 Petrophile dhlersffolia 

438. 2299 Petrophile Jineans (Pix1e Mops) 

439. 2309 Petrophile serrllfiae 

440, 

441. 

551 PnaJaris minor (Lesser Canary Grass) 

18529 Philotheca spicata (Pepper Md Saft) 

442. 1478 PhlebocaryacRtaUt 

443. 5231 Prmele-6 angustifoJia (Nam:,w-JeaWKJ Pimelea) 

444. 5232 Pimele-a argenlea {Silvery Leaved PNrHJlea) 

445. 5249 PimeJea flispkja (Bristly Piffle/ea) 

446, 18117 Pimefea rosea subsp. ro3" 

447. 5264 Ptmelea spectabifis (Bunpng) 

448 12041 Pimelea suaveo'8nssubsp. suaveolens 

449 5269 Pimelea sylveslTis 

450. 

451 . 

452 

88 Pmus radiata (Rad.iata Pine) 

16322 Pittosporum undufatum 

7303 Plantago lanceolata (Ribwort Plantain) 

453 6249 Platysace compressa (Tapeworm Plant) 

Na cure Map is a eollaborafNe p,ro,ect oflhe Depanment of 8io<lversity, Conserntion and Htr.letioos and the West em Ausara!ian MuseLJm 

Page 7 

Naturalised 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

Conservation Code ' Endemic To Query 
Area 



NailireNlap ~------.~ 
Name 10 Species Name 

454 6253 Plaftjsace filifc.rmis 

455. 11 160 Pletys.ace hapJoscladia 

458 

457. 

458. 

459. 

460 

6259 Pfaltjsace tenuissima 

577 Poa po,formis (Coestal Poa) 

578 Po-a porphyrocfados 

86 Podocarpus drooyni8nus (Wrld Plum, Kula) 

2905 Potycarpon te~ap>yl/um (Fourteaf Al/seed) 

461. 4690 Po<anthera hueget,, 

462. 1683 f>r'aSQphyl/tJm triangulare (Da-rk. LHlc Orchid) 

463. 44527 Pterostylis erobexens 

464, 44526 Plerostylis Ji.ant 

465. 1693 Ptero.styhs recurva (Jug O,chid) 

466. Pterostylis sp 

467. 18655 Pterostylis sp. crinl<.led leaf (G.J. Keighery 13426) 

468 1698 Plerostylis vitt.ala (Banded Greenhood) 

469. 20195 Pultenaea brachyropis 

470 4181 Pultenaearett:ulata 

471 . 

472. 

473. 

48316 Que«us S(Jber 

2932 Ranunculus cotonorum (C-Ommon Butfercup) 

2933 Ranunculus muri:atus (Sharp Buttercup) 

474. 18547 Rhadmothamnus anceps 

475. 2578 Rhagodia baccata (Beny $.altbush) 

476. 13300 Rhodenthecitrma 

477. 4695 Ricinocarposglaucus 

478. 

479. 

480. 

481. 

482. 

16243 Rosa canina 

32426 Rosulabryum campyblhechlm 

20506 Rubi.JS anglocandk:ans 

2429 Rurm,x arefolrella (Son'ef) 

2430 Rume:x txc,.,,,mi, (SWamp Doclf.) 

483. 40431 R-ytidosperma acerosum 

484, 40425 Rytidospe1ma caespitosum 

485 40426 Rytidosperma occidentale 

486. 7602 Scaevola calJiptera 

487 7613 Scaevola gJandulifera (Viscid Hand-flower) 

488. 7624 Scaevola microphy/,a (Small-leaved ScaevoJa) 

489 984 Schoenus cutvifoh'us 

490. 992 Schoenus grandif/orus (LMge Flowered Bogrush) 

491 1005 Schoen us obtusifo/lus 

492 1020 Schoenussublatera/ls 

493. 6 Se/aginef/e graciH,ma (Tiny Clu~) 

494. 

495. 

496. 

497. 

495 

499. 

500. 

8203 Seneclo dFaschld9s 

7362 Sherar<11a arvensis (F,ekJ Ma«JerJ 

8225 S#oxerus humlfusus (Procumbent Siloxerus) 

10920 So/Na sessihs (Jo--)0 Onehunga weed) 

8230 Sonchus asper (Rough Sawtllistle) 

8231 Sonchus olerac6us (Common Sowt/11stJeJ 

1558 SparaxiS OU/Mera 

501 17551 Sphaerolobium aTJmmondii 

502. 4207 Sphaerotobium medium 

503 4209 Sphaerofobium racemulosum 

504. 31952 Sphenotoma gracilis (SiiiampPaper-heath) 

505 31951 Sphenotoma pa,viflota 

506. 14917 Sporadanrhus rivuJaris 

507. 

508. 

509. 

6930 Stachys arvensis (Stagge,weed) 

20537 Stachysiemon vrgatus 

7684 Sty/Wum amoenum (Lovely Triggerplant) 

510. 30278 Styli:J,vm androsaceum 

511. 39880 StylKJium angustifolwm subsp glaucffokum 

512. 7688 StylkJium barleei (Tooth-leaveo Triggerplent) 

513. 7708 Stylidium crasstfOfium (Thic;.- Jeaved Triggerplant) 

514. 7713 Stylldium diebotomum (Pms-and-needles) 

515. 7718 Stylidium d,verslfofium (Toucti--me--not) 

516. 7719 Styhdium ecome (Foot Triggerplant) 

517. 19251 Styhdillm enopodum 

518 7733 Styhdtum g/aucum (Grey Triggerplant) 

519 25801 Stylt1ium hespe,ium 

520. 25829 Stybdium neurophylfum (Coa.stal Plain Triggerplant) 

521. 7774 Styhdium piliferom (Common Butterfly Triggerplant) 

522 7785 Stylt1itlm repens (Matted Triggerpfant) 

523 7787 StylidJum rhynchocarp<Jm (BJacl<•beaKed Trl'Jgerplant) 
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524 StylidhJm sp. 

525. 7799 Sty#dJum spathu!fJium (Creamy Triggerplant) 

526. 1260 Stypandra gfauca (Blind Grass) 

527. 6476 Styphelia tenuillora (Common Plnheath) 

528. 16883 Synaphea damops/:s 

529. 2323 Synaphea ~,llima 

530 12911 SynapheaObtusata 
531. 2324 Synaphea petJofaris (Synaphea) 

532. 16863 Synaphea petx>faris subsp r,loba 

533. 32437 Syntdchia ant.arctica 

534. 15827 Taraxisgrossa 

535. 20114 Taxandria tn,grans 

536. 20135 TaxandtM lmearifo/,a 

537. 20133 Taxandri8 (N)(VK;eps 

538 4256 Templetonia retusa (Cocl<ies Tongues) 

539. 1034 Tetrariacapillaris(Hai'Sedge) 

540 1036 TetrariaoctaOO'a 

541 35579 Tetranasp.JarrahForest(R. Davis7391) 

542. 667 Tetrarrhena Jaev1s (Fotest Ricegrass) 

543. 48341 Tetratheca htsuta subsp. vimmea 

544. 4544 Tetrathe<:a set,gera 

545. 1707 Thetymitratrexuosa (Twisted Sun Orchid) 

546. 11 143 Thetymitra g-aminea 

547. 18248 Thelymitrag-anftoffl 

548. 11053 Thelymi'tra macrophyHa 

549. 1710 Thelymttnt mu,cida (Plum Orchid) 

550. 20731 Thelymitra vuJgar,s 

551. 5080 Thomasie foliosa 

562. 5087 ThOmasia macrocarpa (Large Fruited Thomasia) 

553. 5091 Thomas,a pantcuJata 

554, 5092 Thomasfa pauciflora (Few Fkmered ThOmasia) 

555 5097 Thomasia rhynchocarpa 

556. 1339 Thysanows munifbrus (Many-fJowereo Fringe Lily) 

557 

558. 

559 

Thysanotus sp. 

1354 Thysanotus renellus 

8248 To/p1s barbata (Yelfcw Hawk+Need) 

560. 6280 Trachymene pifosa (Native Parsnip) 

561 4547 Tre-mancn dlffusa 

562 4548 Tremanth steRigera 

563. 1485 TnbOnantfles vtOlacea (Violet Tlurndin) 

564. 8251 Trichocline spathulata (Na live Gerbera) 

565. 

500. 

17541 Tnfolium incarnatum var mcarnatum 

4302 Trtfolium ltgustieum (Ugurian Clover) 

567. 35016 Trihaloragis hexandra subsp integrifolil$ 

568 34965 TnhalOfag,s hexandra sut:J.sp serrata 

569. 4737 Tripterococcus brunon,s (Yrlnged Staclc.housia) 

570. 11665 T,ymahumledifolium var. iedifolium 

571 13479 T,ymalium ledifolium var. rosmarinifolium 

572. 33438 T,yma!ium odoratissimum subsp. Mklum 

5 73 

574. 

575 

4317 Ulex europaeus (Gorse) 

38388 Ursinia anrnemoides sub.sp. anthemoKies 

33537 Vallisnetia austrah·s 

576. 7665 Velleia t'inervi!S 

577. 8257 Vellefeophyton dealbatum (\,'\lhi~ Cudweed) 

578. 15618 Venicordie pJumosa var. plumosa 

579. 

580, 

581, 

582, 

583, 

584, 

4325 Vimmsria juncea (S.,,lshbush, Koweda) 

6575 Vinca mapr(Blue Pertwinlc.le) 

7388 \Mlhfenbergfa mun/tcaulls 

18118 \Mt tscnia meria na var meoana 

1569 \Mltson,"a versfek.lil 

1394 \AAJrmbea dioica (Early Nancy) 

585. 20737 XCyantheraglossodioKkJ.S 

586. 1253 Xanthonfloea gracilis (Graceful Grass Tree, Mimkii) 

587. 1256 XanUJont,oea preiSs1i (Grass tree, Pa/lga) 

58a 6284 Xanthosia cand!da 

589 6289 Xanthosia huegelii 

590. 19330 Xanthosia tasmanica 

591 . 2331 Xy/omelumocck1ental&~Pear, Djandin) 

592 15819 Xyrlsatrovirlda 

593 1145 XyrisgaciHima 
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594 1146 Xyris maequa/,s 

595. 1150 Xyris>anata 

596 1049 Zantedeschia aeth,op,ca (Arum Lily) 

CoMervation Codes 
T. Rare« likely lo beeome e~linct 
X- Prnume-dextrict 
IA. Protffied unde(lfllemahonal agreement 
S-Other sp&elalyp,roteeted fauna 
1 -Priortty 1 
2 - Priority2 
3 - Priority3 
.4 - Priority,4 
5 -Ptiority5 

Naturalised 

y 

Conservation Code ' Endemic To Query 
Area 

' For NatureMap's purposes, spe,cle,s flagged as en~mic are ltlose v.+!ose records are v.1'loietyc«'ltall'led v.tlhin the SHr<:h area. Note lhal only those recOtds compl)'ing with tt,e search criteriOl'I are Wlciudt'd l"I the 
calculation. For u:ample, if you lmit reeonh-to those t om a specitc datasource, only records tom that datasource an used to detemine if a specittis rfft.ricted to the qu«y area. 
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42-0322NM Fauna 10km Buffer Report 

Created By Guest user on 03/03/2022 

Kingdom Anlmatla 

Current Names Only Yes 

Core Datasets Only Yes 

Method 'By Circle' 

Centre 115° 06' 26'" E,33~ 51' 25" s 

Buffer 10km 

Group By Conservation Status 

Conservation Status 

Non.conservation taxon 

Species 

231 

Records 

1684 
Other specially protected tauna 
Priority 3 
Priority 4 
Rare or likely to become extinct 

TOTAL 

Name 10 Species Name 

Rare or likely to become extinct 

1 
1 
3 

13 

249 

1 34110 Austroassiminea fetha (Cape Leeuwfn Fres!rwater SnaH) 

24 
1 

15 
171 

1895 

2. 24731 Catyptcrllynchus banksil suo:sp. naso (Forest Red.tailed Black Cockaa,o) 

3. 24733 Calojplothynchus baudmli (Baudin's CockabO, White-tailed Long-bitfed Black. 

Cockatoo) 

4. 24734 catyptorhynchus latTostrl:$ (Carnaby's C-Ockatoo, 'Mite-tailed Sflort-bllled Black 

CocMtoo) 

5. 48400 Catyptorhynchus $fJ (WMfe--taJ/ed b/acl< cocllatoo) 

6. 2~335 ca,-ena carett.a (Loggerhead Turtfe) 

7, 24092 Oasyurus geoffroK (Cht.Jditch, ~stem QIJOIJ) 

33945 Engaewa ~eudoredi,cta (Margatet Riv&r Burrow;ng Crayfish) 

9. 33946 Engaewa reducta (D1msborou9h Burrowing Cra-yfish) 

10 24166 f'seudochehlsoccidentahs(Westem RingtaRPossum, ngway;,) 

11 24388 Psophodes nigrogularis subsp. nigrogularis (\IVestem Whfpbird (western heath)) 

12. 24145 Setonix brachyurus (Q/JO/(J(.a} 

13 34113 11\estralunb carteri (Ca1ters Freshwater Mussel) 

Other specially protected fauna 
14 48070 Phascogale tapoatafa subsp. wambenge, (South-western Brush-ta/fed Phascogale, 

\-1Atmbenger) 

Priority3 
15. 34030 Geotria australi$ (Pouched Lamprey) 

Priority 4 
16 24215 Hydromys chrysogaster (\,\,-ater-rat Rakali) 

17 48588 lsoodon fuscivenrer (Quenda, souttrwestem br<Nln bandicoot) 

18. 48022 Notamacropus rma (Western Brush wa/faby) 

Non-conservation taxon 
19. 24260 Acanlhiza apk:alis (Broad-ta11'Jd ThornbtH, Inland Thornbill) 

20. 24261 Acanttraa chrysorrhoa (Yelk:Jw-rumped Thombiff) 

21. 24262 Acanthiza inornata (Western Thomb1II) 

22. 24560 Acanthorflynchus supercit,osus (Western SpineOi/1) 

23 Acariformes sp. 

24. 25535 Accipitercir<>cepha!Us (Collared Sparrowhawk) 

25 25536 Acc(ph.er fasciatus (BrrMn Goshawk) 

26. Acrltopr,ta gk>bosa 

27. Aeshnidae sp 

28. Aetapcus macu!atus 

29 AJotanypus datyupensis 

30 AmphiSopodidae sp 

31 

32 

Amimemainae 

Aname l!epp,t,rl 
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Name 10 Species Name 

33. 24312 Anas gracilis (Grey Teat) 

34. 24313 Anas pletyrhynchos (Mallerd) 

35. 24316 Anas superciliosa (Pacific Black Duck) 

36. Ancylidae sp, 

37. 47414 Anh/nga novaehoJ/andiae (Australasian Darter) 

38. 24088 Antechihus flav1pes suosp. J&vco,Jaster(Yef,Ow.footed Antechinus. Mardo) 

39. 24561 Anthochaera caroncu.19ta (Red Wattfeblrd) 

40. 24562 Ant.hOchaera hmulal.a (\,Ve.stern Lfttle WJJttlebrd) 

41. 24285 Aquila avdax (Wed~tailed Eagle) 

42. Archaeosynthemis leachii 

43. Archaeosynthemis occidentaJis 

44. ArchaeosynthemiS spinige( 

45 Archichau/iodes sp 

46. 25558 Ardea ibis (Came Egret) 

4 7 Arl<.ys wakKenaeri 

48. Arrenuridae sp 

49 24353 Artamus cyanopteros (Dusky IM:>odswallaw) 

50 Aruridae sp. 

5 1 Austracantha mina~ 

52. Ausrroaeschna anacantha 

53. Austrochiltonia sp. 

54. Baeiidaesp 

55. Bamardius zonarius 

56 Bibulmena ka<J/illa 
57. 24319 Blziura bbata (Musk Duck) 

58. Botryoclad1us fflmani 

59. 25716 Cacatua sanguinea (Little Corella) 

60 25598 Cacomantis flabelJiformis (Fan-tailed Cucl<.oo) 

6 1. 42307 Caoomantis palldus (Pallid Cuckoo) 

62. Caenidae sp 

63. 25717 CalyptOfhynchus banl<.sii (Red-ta fled Blacl<.-Cocl<.atoo) 

64. Cerato,x:,gonidae sp 

65. CercophOnius su/catus 

66. 24186 ChahflO/obus gouldii (Gould's \.VctltJed Bat) 

67. 24187 ChalinolobUS morio (Chocolate wattled Bat) 

68. 24321 Chenonetta jubata (Austrah'an Wood Dvck, Wood Dvck.) 

69. 33939 Cherax cainli (Marron) 

70. Cherax deSlfUCfi")r 

71. Cherax quinqUt!Carinatus 

72, Chi'onominae sp 

73. Chtonomus arr. alternans (V:24) (CB) 

7 4. Chl'Onomus tepperi 

75. 24980 ChrJstim.1s marmor&tus (MarbJed G«l<.o) 

76. C!a~a (non-daphniidae) 

77. Cku:1oc«a (untlent,) 

78. 

79. 

25675 Co/furicincJa harmonica (Grey Shn'/<.e-thrush) 

24399 Cohlmt>a rtvia (Domestic Pigeon) 

80 Copepoda sp. 

8 1. 25568 Coracina novaehohandiae (B/ac/<..faced Cucli.oo-shrik.e) 

82 Cordulikiae sp. 

83. Corixidae sp. 

84 Cormocepha/us auranbi'pes 

85. 25592 Corvus coronOK!es (Australian Raven) 

86. Corydalidae sp . 

87. 25595 Cracticus tibicen (Australian Magpie) 

88. 25596 Cracticus IDrquatus (Grey Butcherbi'd) 

89. Cricotopus 'part.11cinctus' 

90. 25398 Crinia georgiana (CJutteking Frog) 

9 1, 25399 Crinia gl&uerti (Clicking Frog) 

92. 25401 Crinio pseudins/gnHera (8/iebbng Frog/et) 

93. Culict:Jae sp 

94 

95. 

96. 

CurcuHOflidae sp 

30901 Dacelo novaeguineae (Laughing Kool<.aburra) 

25673 Daptwenositta cllrysoptera (Vane<! Sitte/Ja) 

97. Dicrotendipes sp A (V47) (SAP) 

98. Dugesiidae sp. 

99. Dytiscidae sp. 

100. 25096 Egemia lf.ingli (King's SJl.inlf.) 

101 25100 Egernia napoJeonis 

102. Egretta novaehollandiae 
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Name 10 Species Name 

103. Emertonella maga 

104. EmpkJJdae sp 

105. Enchyheidae sp. 

106. Eolophus roseicapi!Jus 

107. 24652 Eopsa!tr/a georg/ana {Vvfllte-b'easted Robin} 

108. Ephy<Jrid&e sp. 

109. 25621 Far:o t,e,ir}Ora (/lroNn Far:on) 
, 10. 25622 Falco cenchrokles (Australian Kestrel, Nankeen Kestre() 

111. 34028 Gafax/asocc~ntali$(WestemMinn<:>N) 

H2. 25530 Ge,ygone ruxa (Westem Gerygone) 

113. Gb$$iphonil<JM sp 

114. 24443 Graffina cyano/euca (Magp,e-larl{) 

115 Gripopte,ygidae sp 

116. Gyrini<Jae sp. 

117 HafTisHJs sp. B (SFM) 

118. 254 10 Heleioporuseyrei(MoaningFrog) 

119 Hemioorduliidae sp. 

120. 25118 HemJergfsperonfisubsp. r-idactyla 

121 4796.5 Hieraaetus morphnoides (Little Eagle) 

122. 24491 Hi'undo neoxena (Welcome Swallow) 

123. Hydraenidae sp. 

124. Hydrometridae sp. 

125. Hydrophilidae sp. 

126. Hydroptilidae sp. 
127. Hyrik:Jae sp 

128 f!SOpeda leishmann( 

129. KiefferukJs intertinctus 

130. Lampona cyHndrata 

131. Leclridesparnis 

132 Lept1optera (non-pyraHd) 

133. Leptoceridde sp. 

134 Leptoperla australt:a 

135. Leptophtebiid genus S sp. AV1 

136 Leptophfebiidae sp 

137. LibeflultJaesp. 

138. 25661 Lichmeta indistincta (&c-..m Honeyeater) 

139. 254 15 Limnodynastes dorsalis (Western Banjo Frog) 

140. 41416 Uophollspulchre subsp. pulchra (South.western Rock Sk.ink, Spectacled Roel<. Skink.J 

141. 25378 U,or/8 adefaldensiS (Slender Tree Frog) 

142, 25388 Lltorle moorei (MotorbiJ.:e Frog) 

143. LyCO.sb g#berta 

144. 25650 Malurus etegans (Red-winged Fairy•wren) 

145. 256~4 Malurus splendtms {Splendid Fairy--wren) 

146, MegalOptera sp 

147. MegapodagrionkJaesp. 

148. 24598 MBrops omatus (Rainbow ~ler) 

149. MesoveHidae sp. 

150. Mi::rocartxJ mefanoJeucos 

151. Microvelia {Austromicrovelia) australiensis 

152. Microvelia. sp 

153. 25240 Morella spibta subsp. imbricata (Carpet Python) 

154 25191 Morethia lineooce/Jata 

155. Naidklae sp 

156. Nannoperca vittata 

157. Neboissophlebta occidentaHs 

158. Nematoda sp 

159. Neoniphargidae sp. 

160. N&wmanoperl8 exigua 

161, Notalrna sp 

162 Notahna sp. AV1.5 (PS\1\1 

163, 25252 Nol$Chis scutatus (Tiger Sna/1.e) 

164. Notonectidae sp. 

165, Notoperata t~ax 

166. Nousia sp AV16 

167. Nunciella aspera 

168. 24194 Nyctophifus geotrroyi (Lesser Long-eared Bat) 

169 Nyungara txmni 

170. Ochthebius sp. 

171 OHgochaeta sp. 

172. Oniscidae sp. 

NalLJreMap is a eolla.bora!Ne proj,eet of ltle Department of Biodverd y , Conservation and Allr.ictioos and the West em Ausrrallln Museum. 

Page 3 

Naturalfsed Conservation Code 1Endemlc To Query 
Area 



NatureJ\:lap ~ - -.. .. ..._,..,, 

Name 10 Species Name 

173. Ortllocladiinee 'woodminer' (SAP) 

174. Orthocl8diinae sp. 

175. Ostracoda (unident.) 

176. Oxiciae sp. 
177. 25680 Pachycephala rufillentris (Rulous Wilstw) 

178. Palaemonit:Jae- sp 

179. Parabmnophyes pulhtlus (V42) 
180. ParametWla Jevldensi3 

181. Parastacidae sp. 

182. 25681 PardalOrus punctatus (Spotted Pardafote) 

183. 25682 PardaJotusstriaWs (Stria red Pardalote) 

184. 24648 Pelecanus conspiedlatus (Australian Peliean) 

185 PelthitJae sp 

186. 48061 Petrochelidon nigrfcans (Tree Martin) 

187 48066 Petroica boodang (Scarlet Robin) 

188. 24667 PhaJacrocofax SUIC.-0.Stris (Utt,e Blacl< Cormorant) 

189 25699 PhaJacrocorax varius {Pied Cormotant) 

190. 24409 Phaps chalcoptera (Common Bronzewklg) 

191 Phreatolcldae sp. 

192. Phreoaifidaesp. 

193. 24596 Phylidonyrfs novaehoHandJSe (New Holland Honeyea!er) 

194. PlanorbkJae sp. 
195. 25720 Platycercus lcteroti:$ (\M;,ste,n RoseHa) 

196. 25703 Podargus strigoides (Tawny f:rogmouth) 

197. Polypedilum nr. convex um (SAP) 

198 Polypedilum wFJ.twni 

199. 25722 Polyteli3 anthopeplus (Regent Parrot) 

200. 25259 PStWdonaja affin/.s subsp. affinis (DugitJ&) 

201 . Purpureicephalus spurius 

202 

203. 

Pyrafidae sp 

24245 Rattus rattus (Bfacl<. Rat) 

204 Rheotanytarsus sp. (SFM) 

205. Rheotanytarsus lrivittatus 

206 Rheotanytarsus undetwoodi 

207. 48096 R.hipidura a/biscapa (Grey Fantail) 

208. 25614 Rhipidura leucophrys {WiHie Wagtai1 

209. Rlchardsonianidae sp. 

210. Riekoperla occidenta!is 

211. Riethi&\14 

212. Sclomyzi:Jae sp. 

213. scttidae sp. 

214. Sco/Open<Jra laeta 

215. 25534 SMCOrn/sfrontahs (White-bn:,wed ScrutMren) 

216. Servaea spm,barbis 

217. Simuhidae sp 

218. SlwsellaiV12 ex-wA· (Cranston) 

219. Sphaeriidae sp. 

220. Spinicrus minimus 

221. 24645 Stagonopleura ocufata (Red-.ear&d Firetail) 

222. Staphylinidae sp 

223. Sternopriscus sp. 

224 25655 Stipilurus mafachurus (Southern Emu-wren) 

225. 25597 Sltepera verslcolc< (Grey Currawong) 

226. Styloni.scidae sp. 

227. SynthemlstkJae sp. 

228. Taoanidae sp 

229. 25705 Tachybaptus nov9ehoHandiae (Ausralasian Grebe, Black-throated Grebe) 

230. 24331 Tadorna tad-OmoldtJs (Austral/en Shelduck, Mountain Duck) 

231. Tanypodinae sp. 
232 Tanytarsus aff manfeyensis 

233. Tanytarsus nr KS 

234. Tanyrarsus palmatus 

235, Tasmanoooems tiHyardi 

236. TefephJe/Jiidae sp. 

237. Temnocephalidea sp. 

238. Tflienemanniefla sp. (V19) (SAP) 

239 24845 Threskiornis spinicollis (Straw-necked Ibis) 

240. Tipulidae sp. 

241 25723 Trichogbssus haematodos (Rajnbow Lorikeet) 

242. 25521 Trichosurus \IUJpecu/a (Common BrushtaH Possum) 
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Name 10 Species Name 

243. 24158 Trichosurus vu/pecula subsp_ vulpecula (Common Brushtail Possum) 

244, Tnpleetlde.s sp. AV1 ($FM) 

245. Triplectides sp. AV21 (SFM) 

246. Urodacus novaehollandiae 

247. Vetltlaesp. 

248. 24206 Vespet<Jefus regutus (SoutMrn Forest Bat) 

249. 25765 Zosterops lateral~ /Gr•y-t>'eas>,a IM>he-eye, Sllv€(ey•J 

Conservation Co<ln 
T . R1re or ikely IO become ulinct 
X - Presumed e~ct 
IA• Prc(ected under international agreement 
S-Othet" $QtC!aty Pfolected fauna 
1 - Pliority 1 
2 - Priority2 
3-Priorityl 
A-P~~ • 
5 - Pnonty5 

Naturalfsed Conservation Code 1Endemlc To Query 
Area 

' For NatureMilp~ pUip05es, $peeieS flilgged n endemic ilre thoH wtioH reeorOS are "Wholelyeoot.iined v.ilhin the H.-reh are.. Note lhilt 011lyl hQSe recortfs com~ng Wlh lhe se;11rch criteriOfl are ricluded f1 the 
ealeulation. For t)(a~e, lfyou limit recortk to thMe t om a spttflc datasouree. only re-c«ds tom that lblasouree are used to d'1"'"1ine ii a ~ein ls re-striett-d to the quffY arH . 
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Australian Government 

Department of Agriculture, 
Water and the Enviro:nment 

EPBC Act Protected Matters Report 

This report provides general guidance on matters of national environmental significance and other matters 
protected by the EPBC Act in the area you have selected. Please see the caveat for interpretation of 
information provided here. 

Report created: 14-Mar-2022 

Summary 
Details 

Matters of N ES 
Other Matters Protected by the EP BC Act 
Extra Information 

Caveat 
Acknowledgements 



Summary 

atters of National Environment Significance 
This part of the report summarises the matters of national environmental significance that may occur in, or may 
relate to, the area you nominated. Further information is available in the detail part of the report, which can be 
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a 
significant impact on one or more matters of national environmental significance then you should consider the 
Administrative Guidelines on Significance. 

World Heritage Properties: None 

National Heritage Places: None 

Wetlands of lntemational Importance (Ramsar None 

Great Barrier Reef Marine Park· None 

Commonwealth Marine Area· None 
Listed Threatened Ecological Communities: 2 

Listed Threatened Species: 42 
Listed Migratory Species: 20 

ther Matters Protected b the EPBC Act 
This part of the report summarises other matters protected under the Act that may relate to the area you nominated. 
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land, 
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on 
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to 
take an action that is likely to have a significant impact on the 

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on 
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a 
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a 
Commonwealth Heritage place. Information on the new heritage laws can be found at 
http://www.environment.gov.au/heritage 

A Qfil!I1i1 may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened 
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of 
a listed marine species. 

Commonwealth Lands : 5 
Commonwealth Heritage Places: None 
Listed Marine Species: 25 
Whales and Other Cetaceans: None 

Critical Habitats· None 
Commonwealth Reserves Terrestrial · None 
Australian Marine Parks: None 

Habitat Critical to the survival of Marine Turtles· None 

This part of the report provides information that may also be relevant to the area you have 

State and Territory Reserves· 17 
Regional Forest Agreements: 

Nationally Important Wetlands· None 

EPBC Act Referrals· 13 
Key Ecological Features <Marine): None 
Biologically Important Areas: None 

Bioregional Assessments· None 
Geological and Bioregional Assessments: None 



Details 

Matters of National Environmental Significance 

Listed Threatened Ecological Communities 
For threatened ecological communities where the distribution is well known, maps are derived from recovery 
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological 
community distributions are less well known, existing vegetation maps and point locat ion data are used to 
produce indicative distribution maps. 
Status of Vulnerable, Disallowed and Ineligible are not MNES under the EPBC Act. 

Community Name Threatened Category Presence Text Buffer Status 
Banksia Woodlands of the Swan Coastal Endangered Community likely to In buffer area only 
Plain ecological community 

Tuart {Eucalyptus gomphocephala} 
Woodlands and Forests of the Swan 
Coastal Plain ecological community 

Listed Threatened Species 

occur within area 

Critically Endangered Community may occurln buffer area only 
within area 

Status of Conservation Dependent and Extinct are not MNES under the EPBC Act. 
Number is the current name ID. 

Scientific Name 
BIRD 
Botaurus poiciloptilus 
Australasian Bittern (1001) 

Calidris can utus 
Red Knot, Knot (855) 

Calidris ferruginea 
Curlew Sandpiper [856) 

Calyptorhynchus banksii naso 
Forest Red-tailed Black-Cockatoo, 
Karrak [67034) 

Diomedea epomophora 
Southern Royal Albatross [89221) 

Threatened Category Presence Text Buffer Status 

Endangered Species or species In feature area 
habitat may occur 
within area 

Endangered Species or species In buffer area only 
habitat may occur 
within area 

Critically Endangered Species or species In feature area 
habitat likely to occur 
within area 

Vulnerable Species or species In feature area 
habitat known to 

Vulnerable 

occur within area 

Foraging, feeding or In buffer area only 
related behaviour 
likely to occur within 
area 



Scientific Name Threatened Category Presence Text Buffer Status 

Diomedea sanfordi 
Northern Royal Albatross [64456) Endangered Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Falco hypoleucos 
Grey Falcon (929) Vulnerable Species or species In buffer area only 

habitat may occur 
within area 

!.imossi lsipponicsi menibieri 
Northern Siberian Bar-tailed Godwit, Critically Endangered Species or species In buffer area only 
Russkoye Bar-tailed Godwit [86432) habitat may occur 

within area 

~ymeoius msigagsiscsicie□sis 
Eastern Curlew, Far Eastern Curlew Critically Endangered Species or species In feature area 
(847) habitat may occur 

within area 

Es1cby12!ils1 Jy[!uc sytls1□1s1cc1ics1 
Fairy Prion (southern) (64445) Vulnerable Species or species In buffer area only 

habitat likely to occur 
with in area 

Sternu la nereis nereis 
Australian Fairy Tern (82950) Vulnerable Species or species In feature area 

habitat may occur 
with in area 

Thalassarche cauta 
Shy Albatross (89224) Endangered Foraging, feeding or In buffer area only 

related behaviour 
like ly to occur within 
area 

Thalassarche steadi 
White-capped Albatross (64462] Vulnerable Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Zsi□dsi tls!Ydioii listed sis Csilyi;itocbyocbys tlsiYdioii 
Baudin's Black-Cockatoo, Long-billed Endangered Breeding known to In feature area 
Black-cockatoo (87736] occur within area 

Zanda latirostris listed as Calyptorhynchus latirostris 
Carnaby's Black Cockatoo, Short-billed Endangered Species or species In feature area 
Black-cockatoo [87737) habitat known to 

occur within area 

CRUSTACEAN 

Chernx tenuimsinys 
Hairy Marron, Margaret River Hairy Critically Endangered Species or species In buffer area only 
Marron, Margaret River Marron [78931) habitat may occur 

within area 



Scientific Name Threatened Category Presence Text Buffer Status 
!;;ngaewa 12seudQreducta 
Margaret River Burrowing Crayfish Critically Endangered Species or species In buffer area only 
[82674) habitat known to 

occur within area 

Engaewa reducta 
Dunsborough Burrowing Crayfish Critically Endangered Species or species In feature area 
[82675) habitat known to 

occur within area 

FISH 
Nannatherina balstoni 
Balston's Pygmy Perch [66698) Vulnerable Species or species In buffer area only 

habitat known to 
occur within area 

FROG 
Geocrinia alba 
White-bellied Frog, Creek Frog [26181) Critically Endangered Species or species In buffer area only 

habitat may occur 
w ithin area 

MAMMAL 
Bettongia 12enicillata ogilbyi 
Woylie [66844) Endangered Species or species In feature area 

habitat known to 
occur within area 

Dasyurus geQffroii 
Chuditch, Western Quoll [330) Vulnerable Species or species In feature area 

habitat known to 
occur within area 

EseudQchei[l.!s Qccide□talis 
Western Ringta il Possum, Ngwayir, Critically Endangered Foraging, feeding or In feature area 
Womp, Woder, Ngoor, Ngoolangit related behaviour 
[25911 ) likely to occur with in 

area 

Se!Qnix brachyurus 
Quokka [229) Vulnerable Species or species In buffer area only 

habitat may occur 
w ithin area 

OTHER 
Westralunio carteri 
Carter's Freshwater Mussel, Freshwater Vulnerable Species or species In feature area 
Mussel (86266) habitat known to 

occur within area 

PLANT 

6anlssia niyea subs12 yliginQsa 
Swamp Honeypot (82766) Endangered Species or species In feature area 

habitat known to 
occur within area 



Scientific Name Threatened Category Presence Text Buffer Status 
Els1ok11is1 11gya[ro11a 11u!2s12, sicgi!lacea 
Whicher Range Dryandra (82769] Vulnerable Species or species In buffer area only 

habitat likely to occur 
with in area 

Csiladenisi excel11a 
Giant Spider-orchid [56717] Endangered Species or species In buffer area only 

habitat likely to occur 
with in area 

Csiladenia hoffmsinii 
Hoffman's Spider-orchid (56719] Endangered Species or species In buffer area only 

habitat likely to occur 
with in area 

Caladenia huegelii 
King Spider-orchid, Grand Spider-orchid, Endangered Species or species In feature area 
Rusty Spider-orchid (7309] habitat may occur 

within area 

Caladenia lodgeana 
Lodge's Spider-orchid (68664] Critically Endangered Species or species In buffer area only 

habitat known to 
occur within area 

Dl;!viesia elQngs!ts! li!.!tlliQ eloogats! 
Long-leaved Daviesia (64883] Vulnerable Species or species In buffer area only 

habitat known to 
occur within area 

Diuris micrantha 
Dwarf Bee-orchid (55082] Vulnerable Species or species In buffer area only 

habitat may occur 
within area 

Prnks!ea micrantha 
Dwarf Hammer-orchid [56755] Vulnerable Species or species In feature area 

habitat known to 
occur within area 

Eycalll'11Yli x Qblllacili 
Meelup Mallee (87817] Endangered Species or species In buffer area only 

habitat may occur 
within area 

Gastrolobium 12a12ilio 
Butterfly-leaved Gastrolobium [78415] Endangered Species or species In feature area 

habitat may occur 
within area 

Grei1illea Q[aChl£litilili l!Ybl!Q. grandili 
Large-flowered Short-styled Grevillea Critically Endangered Species or species In buffer area only 
[85001 ] habitat likely to occur 

with in area 



Scientific Name Threatened Category Presence Text Buffer Status 
!.ambertia echinata sybsp. Q!..!..iden!alis 
Western Prickly Honeysuckle [64528) Endangered Species or species In buffer area only 

habitat may occur 
within area 

REPTILE 
Caretta caretta 
Loggerhead Turtle [1763) Endangered Breeding likely to In buffer area only 

occur within area 

Chelonia mydas 
Green Turtle [1765) Vulnerable Species or species In buffer area only 

habitat may occur 
with in area 

Dermochelys coriacea 
Leatherback Turtle, Leathery Turtle, Luth Endangered Breeding likely to In buffer area only 
[1768) occur within area 

Na!a!or depressus 
Flatback Turtle [59257) Vulnerable Breeding likely to In buffer area only 

occur within area 

Listed Migratory Species I B~~Q!.IC~ l□tocrnatiQ□ l 
Scientific Name Threatened Category Presence Text Buffer Status 
Migratory Marine Birds 

Apus pacificus 
Fork-tailed Swift [678) Species or species In feature area 

habitat likely to occur 
within area 

Ardenna carnejpes 
Flesh-footed Shearwater, Fleshy-footed Species or species In buffer area only 
Shearwater [82404) habitat likely to occur 

within area 

DiQmedea epQmQphQra 
Southern Royal Albatross [89221) Vulnerable Foraging, feeding or In buffer area only 

related behaviour 
like ly to occur within 
area 

Diomedea sanfQrdi 
Northern Royal Albatross [64456) Endangered Foraging, feeding or In buffer area only 

related behaviour 
likely to occur w ith in 
area 

Thalassarche cauta 
Shy Albatross [89224) Endangered Foraging, feeding or In buffer area only 

related behaviour 
like ly to occur within 
area 



Scientific Name Threatened Category Presence Text Buffer Status 
Thalassarche steadi 
White-capped Albatross (64462] Vulnerable Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Migratory Marine Species 

Carella caretta 
Loggerhead Turtle (1763] Endangered Breeding likely to In buffer area only 

occur within area 

Chelonia mydas 
Green Turtle (1765] Vulnerable Species or species In buffer area only 

habitat may occur 
within area 

QerrnQcbelys cQriacea 
Leatherback Turtle, Leathery Turtle, Luth Endangered Breeding likely to In buffer area only 
(1768] occur within area 

Natator depressus 
Flatback Turtle [59257) Vulnerable Breeding likely to In buffer area only 

occur within area 

Migratory Terrestrial Species 
Motacilla cinerea 
Grey Wagtail (642] Species or species In feature area 

habitat may occur 
within area 

Migratory Wetlands Species 
Actitis bypQleuCQS 
Common Sandpiper [59309] Species or species In feature area 

habitat known to 
occur within area 

Calidris acurnioata 
Sharp-tailed Sandpiper (874] Species or species In feature area 

habitat may occur 
within area 

Calidris canutus 
Red Knot, Knot (855) Endangered Species or species In buffer area only 

habitat may occur 
with in area 

Calidris ferruginea 
Curlew Sandpiper (856] Critically Endangered Species or species In feature area 

habitat likely to occur 
with in area 

Calidris melanotos 
Pectoral Sandpiper (858] Species or species In feature area 

habitat may occur 
with in area 



Scientific Name 
Limosa lapponica 
Bar-tailed Godwit (844] 

Numenius madagascariensis 
Eastern Curlew, Far Eastern Curlew 
[847] 

Pandion haliaetus 
Osprey (952] 

Tringa nebularia 
Common Greenshank, Greenshank 
[832] 

Threatened Category 

Critically Endangered 

Other Matters Protected by the EPBC Act 

ommonwealth Lands 

Presence Text Buffer Status 

Species or species In buffer area only 
habitat may occur 
within area 

Species or species In feature area 
habitat may occur 
within area 

Species or species In buffer area only 
habitat known to 
occur within area 

Species or species In buffer area only 
habitat likely to occur 
within area 

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to 
the unreliability of the data source, all proposals should be checked as to whether it impacts on a 
Commonwealth area, before making a definitive decision. Contact the State or Territory government land 
department for further information. 

Commonwealth Land Name 
Unknown 
Commonwealth Land - [50382] 

Commonwealth Land - (51992] 

Commonwealth Land - (51103] 

Commonwealth Land - [51990] 

Commonwealth Land - (50383] 

isted Marine Species 
Scientific Name 
Bird 
Actitis hypoleucos 
Common Sandpiper (59309] 

Threatened Category 

State Buffer Status 

WA In buffer area only 

WA In buffer area only 

WA In buffer area only 

WA In buffer area only 

WA In buffer area only 

[ Resource lnformati@_j 
Presence Text Buffer Status 

Species or species In feature area 
habitat known to 
occur within area 



Scientific Name Threatened Category Presence Text Buffer Status 
Apus pacificus 
Fork-tailed Swift (678] Species or species In feature area 

habitat likely to occur 
within area overfly 
marine area 

8[d~□□a carneipes as EYffi□ys cameiRes 
Flesh-footed Shearwater, Fleshy-footed Species or species In buffer area only 
Shearwater (82404] habitat likely to occur 

within area 

6ybylcus ibis as Ardea i!;1is 
Cattle Egret (66521] Species or species In feature area 

habitat may occur 
within area overfly 
marine area 

Calidris acuminata 
Sharp-tailed Sandpiper (874] Species or species In feature area 

habitat may occur 
with in area 

Calidris can ytus 
Red Knot, Knot (855) Endangered Species or species In buffer area only 

habitat may occur 
within area overfly 
marine area 

Calidris ferruginea 
Curlew Sandpiper [856) Critically Endangered Species or species In feature area 

habitat likely to occur 
with in area overfly 
marine area 

Calidris melanotos 
Pectoral Sandpiper [858) Species or species In feature area 

habitat may occur 
within area overfly 
marine area 

Qiomedea eQomoR□Q[a 
Southern Royal Albatross [89221) Vulnerable Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Qiomedea saofo[di 
Northern Royal Albatross [64456] Endangered Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Haliaeetus leucogaster 
White-bellied Sea-Eagle [943) Species or species In feature area 

habitat likely to occur 
with in area 



Scientific Name Threatened Category Presence Text Buffer Status 
Limosa lapponica 
Bar-tailed Godwit (844] Species or species In buffer area only 

habitat may occur 
within area 

Merops ornatus 
Rainbow Bee-eater (670] Species or species In feature area 

habitat may occur 
with in area overfly 
marine area 

Motacilla cinerea 
Grey Wagtail (642] Species or species In feature area 

habitat may occur 
with in area overfly 
marine area 

Numenius madagascariensis 
Eastern Curlew, Far Eastern Curlew Critically Endangered Species or species In feature area 
[847] habitat may occur 

with in area 

Pachyptila turtur 
Fairy Prion (1 066] Species or species In buffer area only 

habitat likely to occur 
within area 

Pandion haliaetus 
Osprey [952] Species or species In buffer area only 

habitat known to 
occur within area 

Thalassarche cauta 
Shy Albatross [89224] Endangered Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Thalassarche steadi 
White-capped Albatross [64462] Vulnerable Foraging, feeding or In buffer area only 

related behaviour 
likely to occur within 
area 

Ibioomi!:l cucullatu!;l a!;l Ibioomi!:l rubricolli!:! 
Hooded Dotterel, Hooded Plover [87735] Species or species In buffer area only 

habitat known to 
occur within area 
overfly marine area 

Idnga nebularia 
Common Greenshank, Greenshank Species or species In buffer area only 
[832] habitat likely to occur 

within area overfly 
marine area 

eptile 



Scientific Name Threatened Category Presence Text Buffer Status 
Caretta caretta 
Loggerhead Turtle (1763) Endangered Breeding likely to In buffer area only 

occur within area 

Chelonia mydas 
Green Turtle (1765) Vulnerable Species or species In buffer area only 

habitat may occur 
within area 

Qermochellls cociacea 
Leatherback Turtle, Leathery Turtle, Luth Endangered Breeding likely to In buffer area only 
[1768) occur within area 

Natatoc depressus 
Flatback Turtle (59257) Vulnerable Breeding likely to In buffer area only 

occur within area 

Extra Information 

Protected Area Name Reserve Type State Buffer Status 
Bramley National Park WA In buffer area only 

Leeuwin-Naturaliste National Park WA In buffer area only 

NTWA Bushland covenant (0003) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0037) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0044A) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (00448) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0044C) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0065A) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (00658) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0130) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0148) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0149) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0152) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0164) Conservation Covenant WA In buffer area only 

NTWA Bushland covenant (0168) Conservation Covenant WA In buffer area only 

Walburra Nature Reserve WA In buffer area only 



Protected Area Name 
Yelverton 

Reserve Type 
National Park 

Note that all areas with completed RF As have been included. 

RFA Name 

State 
WA 

State 

Buffer Status 
In buffer area only 

South West WA RFA Western Australia 
Buffer Status 
In feature area 

Title of referral Reference Referral Outcome Assessment Status Buffer Status 
Controlled action 
Lot 32 Tom Cullitl,'. Drive Will£abrup 2020/8866 Controlled Action Proposed Decision In buffer area 

Comment only 

Not controlled action 
Bussell Highwall (Bramlel£ Section) 2012/6511 Not Controlled Completed In buffer area 
SLK Upgrade Action only 

!;lusseltoo to Elim:!ers !;lal£ Rails to 2013/6835 Not Controlled Completed In buffer area 
Trails Project WA Action only 

6ysselto□ IQ Margacet Riim 2008/3964 Not Controlled Completed In buffer area 
Transmission Line Action only 

Coostructio□ of tbe M2rgs1ret Riyer 2012/6677 Not Controlled Completed In buffer area 
bl£pass road Action only 

Gee-science Investigation§ 2005/2069 Not Controlled Completed In buffer area 
Action only 

Qloycester earls Precinct-ei!;pansion 2017/7985 Not Controlled Completed In buffer area 
of ovals and communitl,'. facilities Action only 
Margaret River WA 

lmproyiog rabbi! bioco□!CQI · celeasiog 2015/7522 Not Controlled Completed In feature area 
another strni□ of R!::lQ~ !:ilbm 1lYo Action 
!birds of Aystrnlia 

INQIQQ Central Sybmarine 2017/8127 Not Controlled Completed In feature area 
Telecommyn ics1!io□s C2ble Action 

Residential DiM:lopment Riyerslea 2014/7227 Not Controlled Completed In buffer area 
Estate Stage 8 Margaret Riyer WA Action only 

West's grayel pit deyelopmeot 2015/7586 Not Controlled Completed In buffer area 
Cowaramyp WA Action only 

ot controlled action (r1articular manner) 
Clearing of understorel£ vegetation for 2010/5788 Not Controlled Post-Approval In buffer area 
fire management purposes Action (Particular only 

Manner) 



Title of referral Reference 
Not controlled action (particular manner) 
INDIGO Marine Cable Route Survey 2017/7996 
/INDIGO} 

Referral Outcome Assessment Status Buffer Status 

Not Controlled Post-Approval In feature area 
Action (Particular 
Manner) 



Caveat 
PURPOSE 

This report is designed to assist in identifying the location of matters of national environmental significance (MNES) and other matters protected by 
the Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) which may be relevant in determining obligations and 
requirements under the EPBC Act. 

The report contains the mapped locations of: 

• World and National Heritage properties; 

• Wetlands of International and National Importance; 

• Commonwealth and State/Terrrtory reserves; 

• distribution of listed threatened, migratory and marine species; 

• listed threatened ecological communities; and 

• other information that may be useful as an indicator of potential habitat value. 

2 DISCLAIMER 

This report is not intended to be exhaustive and should only be relied upon as a general guide as mapped data is not available for all species or 
ecological communities listed under the EPBC Act (see below). Persons seeking to use the information contained in this report to inform the referral 
of a proposed action under the EPBC Act should consider the limitations noted below and whether additional information is required to determine the 
existence and location of MNES and other protected matters. 

Where data are available to inform the mapping of protected species, the presence type (e.g. known, likely or may occur) that can be determined 
from the data is indicated in general terms. It is the responsibility of any person using or relying on the information in this report to ensure that it is 
suitable for the c ircumstances of any proposed use. The Commonwealth cannot accept responsibilrty for the consequences of any use of the report 
or any part thereof. To the maximum extent allowed under governing law, the Commonwealth will not be liable for any loss or damage that may be 
occasioned directly or indirectly through the use of, or reliance 

3 DATA SOURCES 

Threatened ecological communities 

For threatened ecological communrties where the distribution is well known, maps are generated based on information contained in recovery plans, 
State vegetation maps and remote sensing imagery and other sources. Where threatened ecological community distributions are less well known, 
existing vegetat ion maps and point location data are used to produce indicative distribution maps. 

Threatened, migratory and marine species 

Threatened, migratory and marine species distributions have been discerned through a variety of methods. Where distributions are well known and 
if time permits, distributions are inferred from either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc.) together with 
point locations and described habitat; or modelled (MAX ENT or BIOCLIM habitat modelling) using 

Where little information is available for a species or large number of maps are required in a short time-frame, maps are derived either from 0.04 or 
0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull); or 
captured manually or by using topographic features (national park boundaries, islands, etc.). 

In the early stages of the distribution mapping process (1999-early 2000s) distributions were defined by degree blocks, 1 DOK or 250K map sheets to 
rapidly create distribution maps. More detailed distribution mapping methods are used to update these distributions 

4 LIMITATIONS 

The following species and ecological communities have not been mapped and do not appear in this report: 

• threatened species listed as extinct or considered vagrants; 

• some recently listed species and ecological communities; 

• some listed migratory and listed marine species, which are not listed as threatened species; and 

• migratory species that are very widespread, vagrant, or only occur in Australia in small numbers. 

The following groups have been mapped, but may not cover the complete distribution of the species: 

• listed migratory and/or listed marine sea birds, which are not listed as threatened, have only been mapped for recorded 

• seals which have only been mapped for breeding sites near the Australian continent 

The breeding sites may be important for the protection of the Commonwealth Marine environment. 

Refer to the metadata for the feature group (using the Resource Information link) for the currency of the information. 
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Appendix C Conservation Codes for WA 
Flora and Fauna 



CONSERVATION CATEGORY 

CODE 

Threatened 

species (T) 

Critically 

endangered 

species (CR) 

Endangered 

species (EN) 

Listed by order of the Minister as Threatened in the category of critically 

endangered, endangered or vulnerable under Section 19(1 ), or is a rediscovered 

species to be regarded as threatened species under section 26(2) of the 

Biodiversity Conservation Act 2016 (BC Act). 

Threated fauna is that subset of 'Specially Protected Fauna' listed under 

Schedules 1 to 3 of the Wildlife Conservation (Specially Protected Fauna) Notice 

2018 for Threatened Fauna. 

Threatened flora is that subset of 'Rare Flora' listed under schedules 1 to 3 of 

the Wildlife Conservation (Rare Flora) Notice 2018 for Threated Flora. 

The Assessment of the conservation status of these species is based on their 

national extent and ranked according to their level of threat using IUCN Red List 

categories and criteria as detailed below 

Threatened species considered to be "facing an extremely high risk of 

extinction in the wild in the immediate future, as determined in accordance 

with the criteria set out in the ministerial guidelines". 

Listed as critically endangered under section 19(1 )(a) of the BC Act in 

accordance with the criteria set out in section 20 and the ministerial guidelines. 

Published under schedule 1 of the Wildlife Conservation (Specially Protected 

Fauna) Notice 2018 for critically endangered fauna or the Wildlife Conservation 

(Rare Flora) Notice 2018 for critically endangered flora. 

Threatened species considered to be "facing a very high risk of extinction in 

the wild in the near future, as determined in accordance with criteria set out 

in the ministerial guidelines". 

Listed as endangered under Section 19(1 )(b) of the BC Act in accordance with 

the criteria set out in section 21 and the ministerial guidelines. Published under 

schedule 2 of the Wildlife Conservation (Specially Protected Fauna) Notice 2018 

for endangered fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for 

endangered flora. 



CONSERVATION CATEGORY 

CODE 

Vulnerable 

species (VU) 

Threatened species considered to be "facing a high risk of extinction in the wild 

in the medium-term future, as determined in accordance with criteria set out 

in the ministerial guidelines". 

Listed as endangered under section 19(1 )(c) of the BC Act in accordance with 

the criteria set out in section 22 and the ministerial guidelines. Published under 

schedule 3 of the Wildlife Conservation (Specially Protected Fauna) Notice 2018 

for vulnerable fauna or the Wildlife Conservation (Rare Flora) Notice 2018 for 

vulnerable flora. 

Extinct species Species where "there is no reasonable doubt that the last member of the 

(EX) species has died", and listing is otherwise in accordance with the ministerial 

guidelines (section 24 of the BC Act). 

Extinct in the 

wild species 

(EW) 

Specially 

protected 

species 

Published as presumed extinct under schedule 4 of the Wildlife Conservation 

(Specially Protected Fauna) Notice 2018 for extinct fauna or the Wildlife 

Conservation (Rare Flora) Notice 2018 for extinct flora. 

Species that "is known only to survive in cultivation, captivity or as a 

naturalised population well outside its part range; and it has not been recorded 

in its known habitat or expected habitat, at appropriate seasons, anywhere in 

its past range, despite surveys over a time frame appropriate to its life cycle 

and form", and listing is otherwise in accordance with the ministerial guidelines 

(section 25 of the BC Act). 

Currently there are no threated fauna or flora species listed as extinct in the 

wild. If listing of a species as extinct in the wild occurs, then a schedule will be 

added to the applicable notice. 

Listed by order of the Minister as specially protected under section 13(1) of the 

BC Act. Meeting one or more of the following categories: species of special 

conservation interest; migratory species; cetaceans; species subject to 

international agreement; or species otherwise in need of special protection. 

Species that are listed as threatened species (critically endangered, endangered 

or vulnerable) or extinct species under the BC Act cannot also be listed as 

Specially Protected species. 



CONSERVATION CATEGORY 

CODE 

Migratory 

species (Ml) 

Fauna that periodically or occasionally visit Australia or an external 

Territory or the exclusive economic zone; or the species is subject of an 

international agreement that relates to the protection of migratory 

species and that binds the Commonwealth; and listing is otherwise in 

accordance with the ministerial guidelines (Section 15 of the BC Act). 

Includes birds that are subject to an agreement between the government 

of Australia and the governments of Japan (JAMBA), China (CAMBA) and 

the Republic of Korea (ROKAMBA), and fauna subject to the Convention 

on the Conservation of Migratory Species of Wild Animals (Bonn 

Convention), an environmental treaty under the United Nations 

Environment Program. Migratory species listed under the BC Act are a 

subset of the migratory animals, that are known to visit Western Australia, 

protected under the international agreements of treaties, excluding 

species that are listed as Threated species. 

Published as migratory birds protected under an international agreement 

under schedule 5 of the Wildlife Conservation (Specially Protected Fauna) 

Notice 2018. 

Species of Fauna of special conservation need being species dependent on ongoing 

special conservation intervention to prevent it becoming eligible for listing as 

conservation threatened, and listing is otherwise in accordance with the ministerial 

interest guidelines (section 14 of the BC Act). 

( conservation 

dependent 

fauna) (CD) 

Other specially 

protected 

species (S) 

Published as conservation dependent fauna under schedule 6 of the 

Wildlife Conservation (Specially Protected Fauna) Notice 2018. 

Fauna otherwise in need of special protection to ensure their 

conservation, and listing is otherwise in accordance with the ministerial 

guidelines (section 18 of the BC Act). 

Published as other specially protected fauna under schedule 7 of the 

Wildlife Conservation (Specially Protected Fauna) Notice 2018. 



CONSERVATION CATEGORY 

CODE 

Priority species Possibly threatened species that do not meet survey criteria, or are otherwise 

ill data deficient, are added to the Priority Fauna or Priority Flora Lists under 

Priorities 1, 2 or 3. These three categories are ranked in order of priority for 

survey and evaluation of conservation status so that consideration can be given 

to their declaration as threatened fauna or flora. 

Species that are adequately known, are rare but not threatened, or meet 

criteria for near threatened, or that have been recently removed from the 

threatened species or other specially protected fauna lists for other than 

taxonomic reasons, are placed in Priority 4. These species require regular 

monitoring. 

Assessment of Priority codes in based on the Western Australian distribution of 

the species, unless the distribution in WA is part of a contiguous population 

extending into adjacent States, as defined by the known spread of locations. 

Priority 1 (P1) - Species that are known from one or a few locations (generally five or less) which 

Poorly-known are potentially at risk. All occurrences are either: very small; or on lands not 

species managed for conservation, e.g., agricultural or pastoral lands, urban areas, road 

and rail reserves, gravel reserves and active mineral leases, or otherwise under 

threat of habitat destruction or degradation. Species may be included if they 

are comparatively well known from one or more locations but do not meet 

adequacy of survey requirements and appear to be under immediate threat from 

known threatening processes. Such species are in urgent need of further survey. 

Priority 2 (P2) - Species that are known from one or a few locations (generally five or less), some 

Poorly-known of which are on lands managed primarily for nature conservation, e.g., national 

species parks, conservation parks, nature reserves and other lands with secure tenure 

being managed for conservation. Species may be included if they are 

comparatively well known from one or more locations but do not meet adequacy 

of survey requirements and appear to be under threat from known threatening 

processes. Such species are in urgent need of further survey. 



CONSERVATION CATEGORY 

CODE 

Priority 3 (P3) - Species that are known from several locations, and the species does not appear 

Poorly-known to be under imminent threat, or from few but widespread locations with either 

species large population size or significant remaining areas of suitable habitat, much of 

it not under imminent threat. Species may be included if they are comparatively 

well known from several locations but do not meet adequacy of survey 

requirements and known threatening processes exist that could affect them. 

Such species are in need of further survey. 

Priority 4 (P4) - (a) Rare. Species that are considered to have been adequately surveyed, or for 

Rare, Near 

Threatened 

and other 

which sufficient knowledge is available, and that are considered not 

currently threatened or in need of special protection but could be if present 

circumstances change. These species are usually represented on 

species in need conservation lands. 

of monitoring (b) Near Threatened. Species that are considered to have been adequately 

surveyed and that are close to qualifying for vulnerable but are not listed 

as Conservation Dependent. 

(c) Species that have been removed from the list of threatened species during 

the past five years for reasons other than taxonomy. 



Appendix D Releve Field Sheet 



STRUCTURAL VEGETATION, FLORA- Releve I SITE_ID: R01 

Date: 09/03/2022 
GPS Location E 

N 

Structural 
Marri - Jarrah Open Forest over Marri - Jarrah Low Open Woodland over Woody 

Recorder: KL Pear - Bull Banksia scattered tall shrubs over Woody Pear, *Apple of Sodom and 
Community Type 

Marri Scattered Low Shrubs over scattered herbs and grasses 

Location: Lot 500 Wirring Road, west of Villiers Street, Cowaramup 

Condition: Degraded 

Aspect: NW Slope: Gentle 

Geology: Laterite/rock Rock: <2% 

Soil Colour: Grey/Brown Soil Type: Sandy Loam + gravel 

Litter(% cover & depth): 95%, 3cm, dried grass+ leaves Bare Ground (% cover): <2% 

Hydrology: Good drainage Topographic position: Flat 

Layer 
Height 

Cover Plant Species (Dominant 3 first) 
(m) 

Tree 
10-30 30-70% Corymbia calophylla, Eucalyptus marginata 

(T2) 
Tree 

< 10 2-10% Corymbia calophylla, Eucalyptus marginata 
(T3) 

Shrub 
> 2 <2% Xylomelum occidentale, Banksia grandis 

(S1) 

Shrub 
1-2 N/A N/A 

(S2) 

Shrub 
0-1 <2% Xylomelum occidentale, *Solanum linnaeanum, Corymbia calophylla 

(S3) 

Sedge/Rush (VR) N/A N/A 

Herb (H) <2% *Sonchus asper 

Grass (G) 2-10% *Kikuyu 

Other (climbers) N/A N/A 
(C) 

Cover Codes: D > 70% M 30-70% S 10-30% V 2-10% W<2% E <5% Emergent * = Introduced 

Surrounding Plants: High density (>70%) of dead annual grasses (e.g., *Avena sp., *Briza maxima) 



Appendix E Identified Trees (>50cm DBH) 



ID No. DBH cm Species Height m) Hollows/s Easting Northing 

1000 >50 Marri 16 No Hollow 325326 6251996 

1001 >50 Marri 20 No Hollow 325320 6252003 

1002 71 Marri 16 Potential Hollow 325316 6252004 

1003 >50 Marri 16 No Hollow 325315 6252006 

1004 >50 Marri 18 No Hollow 325313 6252009 

1005 >50 Marri 5 Hollow 325310 6252011 

1006 >50 Marri 18 Potential Hollow 325308 6252013 

1007 >SO Marri 10 No Hollow 325305 6252015 

1008 56 Marri - Dead 10 Potential Hollow 325301 6252023 

1009 >SO Marri 14 No Hollow 325296 6252030 

1010 >50 Karri 12 No Hollow 325256 6252057 

1011 >50 Karri 20 No Hollow 325257 6252060 

1012 >50 Karri 15 No Hollow 325253 6252060 

1013 >50 Karri 18 No Hollow 325252 6252062 

1014 >50 Karri 18 No Hollow 325247 6252064 

1015 >50 Karri 18 No Hollow 325244 6252067 

1016 >SO Karri 20 No Hollow 325253 6252068 

1017 159 Karri 22 Hollows x 2 325208 6252061 

1018 145 Karri 20 Hollow 325205 6252056 

1019 161 Karri 20 Hollow 325207 6252078 

1020 >50 Marri 20 No Hollow 325171 6252044 

1021 >50 Marri 18 No Hollow 325173 6252050 

1022 >50 Marri 18 No Hollow 325175 6252051 

1023 >50 Marri 16 No Hollow 325168 6252060 

1024 >50 Marri 12 No Hollow 325153 6252080 

1025 >50 Marri 14 No Hollow 325149 6252081 

1026 >50 Marri 12 No Hollow 325147 6252079 

1027 >50 Marri 14 No Hollow 325145 6252082 

1028 >50 Marri 14 No Hollow 325143 6252085 

1029 91 Marri 10 Hollow 325140 6252083 

1030 >SO Marri 12 No Hollow 325138 6252092 

1031 >50 Marri 20 No Hollow 325120 6252104 

1032 77 Marri 14 Hollow 325112 6252110 

1033 >50 Marri 16 No Hollow 325111 6252113 

1034 55 Marri 10 Hollow 325107 6252115 

1035 >50 Marri 14 No Hollow 325104 6252117 

1036 >50 Marri 12 No Hollow 325104 6252117 

1037 >50 Marri 14 No Hollow 325106 6252122 

1038 >SO Marri 18 No Hollow 325104 6252127 

1039 >SO Marri 18 No Hollow 325097 6252126 



ID No. DBH cm S ecies Hei ht m Hollows/s Eastin Northin 

1040 >50 Marri 18 No Hollow 325092 6252129 

1041 >50 Marri 18 No Hollow 325087 6252128 

1042 >50 Marri 18 No Hollow 325085 6252139 

1043 >50 Marri 16 No Hollow 325085 6252138 

1044 >50 Marri 16 No Hollow 325050 6252169 

1045 90 Karri 16 Potential Hollow 325050 6252172 

1046 >50 Marri 12 No Hollow 325047 6252171 

1047 >50 Marri 16 No Hollow 325001 6252218 

1048 92 Marri 18 Hollow 324999 6252222 

1049 >SO Marri 14 No Hollow 324991 6252219 

1050 >SO Marri 8 No Hollow 325054 6252354 

1051 >SO Marri 14 No Hollow 325055 6252356 

1052 >50 Marri 14 No Hollow 325055 6252355 

1053 >50 Marri 14 No Hollow 325059 6252356 

1054 >50 Marri 12 No Hollow 325060 6252359 

1055 >50 Marri 10 No Hollow 325067 6252365 

1056 >50 Marri 10 No Hollow 325069 6252363 

1057 >50 Marri 12 No Hollow 325071 6252364 

1058 >SO Marri 14 No Hollow 325076 6252370 

1059 >50 Marri 16 No Hollow 325076 6252372 

1060 >50 Marri 10 No Hollow 325073 6252374 

1061 >50 Marri 14 No Hollow 325079 6252383 

1062 >50 Marri 14 No Hollow 325078 6252385 

1063 >50 Marri 14 No Hollow 325080 6252385 

1064 >50 Marri 12 No Hollow 325092 6252387 

1067 87 Marri 10 Hollow 325110 6252407 

1068 >50 Marri 12 No Hollow 325109 6252405 

1069 >50 Marri 10 No Hollow 325110 6252411 

1070 >50 Jarrah 12 No Hollow 325102 6252409 

1071 >SO Marri 14 No Hollow 325122 6252422 

1072 >50 Marri 14 No Hollow 325124 6252423 

1073 >50 Jarrah 12 No Hollow 325141 6252441 

1074 >50 Marri 12 No Hollow 325142 6252445 

907 >50 Marri 18 No Hollow 325350 6276990 

908 >50 Marri 18 No Hollow 325350 6276990 

909 >50 Marri 18 No Hollow 325350 6276990 

910 >50 Marri 18 No Hollow 325350 6276990 

911 >50 Marri 16 No Hollow 325350 6276990 

912 >50 Marri 15 No Hollow 324462 6252024 

913 >SO Marri 14 No Hollow 324469 6252007 

914 >SO Marri 10 No Hollow 324475 6252037 

915 >SO Marri 12 No Hollow 324478 6252038 



ID No. DBH cm S ecies Hei ht m Hollows/s Eastin Northin 

916 >50 Marri 14 No Hollow 324480 6252037 

917 >50 Marri 14 No Hollow 324481 6252035 

918 >50 Marri 16 No Hollow 324491 6252020 

919 >50 Marri 15 No Hollow 324715 6251955 

920 96 Marri 16 Potential Hollow 324655 6252010 

921 >50 Marri 15 No Hollow 324603 6252265 

922 >50 Marri 8 No Hollow 324598 6252270 

923 >50 Marri 10 No Hollow 324600 6252268 

924 >50 Marri 14 No Hollow 324608 6252264 

925 >SO Marri 12 No Hollow 324612 6252270 

926 >SO Marri 14 No Hollow 324610 6252276 

927 >SO Marri 16 No Hollow 324610 6252284 

928 78 Jarrah 6 Potential Hollow 324608 6252289 

929 >50 Marri 12 No Hollow 324609 6252288 

930 >50 Marri 10 No Hollow 324611 6252289 

931 >50 Marri 18 No Hollow 324621 6252290 

932 69 Marri 7 Hollow 324627 6252297 

933 >50 Marri 16 No Hollow 324629 6252293 

934 >SO Marri 12 No Hollow 324629 6252293 

935 >50 Marri 14 No Hollow 324631 6252290 

936 >50 Marri 14 No Hollow 324633 6252287 

937 >50 Marri 14 No Hollow 324622 6252276 

938 58 Marri 12 Potential Hollow 324620 6252269 

939 >50 Marri 12 No Hollow 324630 6252275 

940 >50 Marri 16 No Hollow 324637 6252289 

941 >50 Marri 16 No Hollow 324637 6252288 

942 >50 Marri 12 No Hollow 324633 6252276 

943 >50 Marri 10 No Hollow 324634 6252262 

944 >50 Marri 12 No Hollow 324633 6252265 

945 >SO Marri 14 No Hollow 324639 6252276 

946 >50 Marri 15 No Hollow 324642 6252272 

947 >50 Marri 12 No Hollow 324643 6252268 

948 >50 Marri 16 No Hollow 324650 6252274 

949 >50 Marri 16 No Hollow 324656 6252269 

950 >50 Jarrah 14 No Hollow 324725 6252211 

951 >50 Marri 14 No Hollow 324645 6252304 

952 >50 Marri 12 No Hollow 324647 6252307 

953 >50 Marri 14 No Hollow 324633 6252290 

954 >50 Marri 15 No Hollow 324649 6252301 

955 >SO Marri 18 No Hollow 324650 6252289 

956 >SO Marri 10 No Hollow 324650 6252286 

957 >SO Marri 12 No Hollow 324654 6252286 



ID No. DBH cm S ecies Hei ht m Hollows/s Eastin Northin 

958 >50 Marri 14 No Hollow 324662 6252297 

959 87 Marri 10 Chimney Hollow 324664 6252301 

960 >50 Marri 12 No Hollow 324676 6252322 

961 >50 Marri 12 No Hollow 324683 6252324 

962 >50 Marri 14 No Hollow 324689 6252316 

963 >50 Marri 14 No Hollow 324690 6252315 

964 >50 Marri 12 No Hollow 324685 6252307 

965 >50 Marri 14 No Hollow 324682 6252297 

966 >50 Marri 14 No Hollow 324688 6252301 

968 >SO Marri 12 No Hollow 324664 6252275 

969 >SO Marri 14 No Hollow 324666 6252277 

970 >SO Marri 14 No Hollow 324679 6252290 

971 >50 Marri 18 No Hollow 324686 6252284 

972 >50 Marri 12 No Hollow 324683 6252281 

973 73 Marri 10 Hollows x 2 324679 6252267 

974 >50 Marri 18 No Hollow 324692 6252275 

975 >50 Marri 12 No Hollow 324699 6252280 

976 >50 Marri 12 No Hollow 324703 6252287 

977 >SO Marri 12 No Hollow 324704 6252277 

978 >50 Marri 12 No Hollow 324698 6252270 

979 >SO Marri 10 No Hollow 324711 6252280 

980 >50 Marri 14 No Hollow 324711 6252281 

981 >50 Marri 14 No Hollow 324711 6252285 

982 >50 Marri 10 No Hollow 324715 6252289 

983 >50 Marri 8 No Hollow 324718 6252286 

984 >50 Marri 8 No Hollow 324722 6252275 

985 >50 Marri 12 No Hollow 324716 6252265 

986 >50 Marri 12 No Hollow 324716 6252268 

987 >50 Marri 12 No Hollow 324711 6252258 

988 >SO Marri 14 No Hollow 324709 6252257 

989 >50 Marri 12 No Hollow 325143 6252017 

990 84 Marri 12 Potential Hollow 325140 6252011 

991 >50 Marri 10 No Hollow 325138 6252010 

992 86 Marri 12 Potential Hollow 325130 6252004 

993 >50 Marri 10 No Hollow 325130 6251997 

994 62 Marri 10 Potential Hollow 325164 6252039 

995 >50 Marri 10 No Hollow 325163 6252037 

996 78 Marri 12 Hollow 325168 6252040 

997 120 Marri 18 Potential Hollow 325332 6251997 

998 >SO Marri 18 No Hollow 325328 6252000 

999 >SO Marri 18 No Hollow 325327 6251997 
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NOTE REGARDING DESIGN STORM TERMINOLOGY 

In accordance with the most recent edition of Australian Rainfall and Runoff (ARR), the terminology used to 
describe the design level (frequency of occurrence) of a rainfall or storm event has recently been revised. 
This report refers to both the new and old terminology for clarity, Table 1 describes how the new terminology 
"EY - exceedances per year'' and "AEP - annual exceedance probability" relate to the previous terminology 
"ARI - average recurrence interval" 

Table 1: Design storm terminology 

Relative ARI years AEP % AEP (1 in x) EY Currently used 
Frequency (previously used (exceedances adopted 

terminology) per year) terminology 
Most frequent 63.21 1.58 1EY 

4.48 20 5 0.22 20% AEP 

5 18.13 5.52 0.2 20%AEP 

Less frequent 100 100 0.01 1%AEP 

The new (post-2016) design rainfall datasets provide intensity-frequency-duration (IFD) data for a design 
level of 20% AEP, which equates to 4.48 years ARI. Conversely, the previous (pre-2016) design rainfall 
dataset provided IFD data for a design level of 5 years' ARI, which equates to 18.13% AEP. For simplicity, 
this report adopts "20% AEP" as the equivalent to the previously used "5-year ARI" design level, with the two 
terms considered interchangeable. 
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EXECUTIVE SUMMARY 

This Local Water Management Strategy {LWMS) has been prepared to support the Local Structure Plan 
(LSP) by demonstrating that the site can support urban development and will achieve sustainable urban 
water management outcomes. The landowner (Rod Duggan c/o PGPM Pty Ltd) is proposing to develop 
Lot 500 Wirring Road, Cowaramup (referred herein as "the site"). The site is located approximately 
260 kilometres (km) south-south-west of Perth and 12 km north of Margaret River. 

The LWMS details the integrated water management strategies to facilitate future urban water management 
planning. A summary of the site conditions governing the design and key design strategies are presented in 
Table 2. 

Table 2: Summary of existing site conditions and key design strategies 

Item Summary 

Existing site characteristics 

Topography • Site elevations range from approximately 140 metres Australian Height Datum (m AH□) in the 
Section 2.1 south-east to 134 m AH□ in the north-west 

Geology and soils 
Section 2.2 

Acid sulfate soils 
Section 2.2.2 

Wetlands 
Section 2.4 

Surface water 
hydrology 
Section 2.3 

Groundwater 
hydrology 
Section 2.3.3 

Water conservation 

Water efficiency 
initiatives 
Section 3 

Landscaping and 
irrigation 
Section 3.1 

• Across the site, there is generally sand/clayey sand to depths of 0.3 m overlying sandy clay/ 
gravelly clay and shallow basement rock. 

• Regional acid sulfate soils (ASS) mapping indicates a small portion of the west border is 
classified as a moderate to low risk of ASS occurring within 3 m of the natural surface. 

• No Geomorphic wetlands are mapped within the site. 

• No surface water features are located within the site. 

• Surface water drainage from the northern portion of the site naturally drains through the 
existing Lakeview Estate development and into the dam (on Wilyabrup Brook) located in 
Symphony Waters Estate. 

• Groundwater monitoring bores present at the site and in the surrounding area typically indicate 
that the static water level is around 1.9 m to 2.3 m below the ground level. 

• Pre-development groundwater quality monitoring shows evidence of elevated nutrients, and 
total metals (Cu, Cr, Pb, and Zn). 

• 4-star WELS water efficient fixtures and fittings to be installed in all new buildings 

• Mandatory requirement to install rainwater tanks (required spare capacity will be specified in 
the land sale contract). Either 2,500 L or 5,000 L will be required. An S70A Notification will be 
imposed on titles regarding the need to comply with the rainwater tank requirement. 

• The landscape master plan aims to retain existing native vegetation where possible and 
provide amenity in public open space areas in conjunction with the retained vegetation. The 
POS locations (three in total) have generally aimed to respond and capture the existing 
vegetation on site and provide a drainage function in most cases. A small amount of turf is 
proposed within each POS for active recreation. 

• The development's POS areas will have a likely irrigation demand of between 15,000 and 
20,000 kUyr. 

• Groundwater is limited underlying the site and local area. 

• The irrigation source is proposed to be the constructed dam to the north where non-potable 
water is currently sourced for irrigation of Cowaramup. 

Stormwater management 

Small event • The site will aim to retain run-off from the small (15 mm) storm event through the use of on-lot 
(15 mm) rainwater tanks, basins and swales. 

Section 4.2 

Minor event (20% 
AEP) 
Section 4.2 

• Flows will be conveyed via piped drainage system or via overland flow into detention basins. 

• Rural run-off from external rural catchments will be managed through structural controls (i.e. 
bunds at the rear of lots) to manage flow to detention basins prior to discharge (at pre­
development flow rates) through existing stormwater infrastructure. 
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Item Summary 

Major event (1 % 
AEP) 
Section 4.3 

Water quality 
Section 4 

• Stormwater flows will be detained in drainage basins or swales and through existing 
infrastructure capacity to maintain pre-development flow rates. 

• Flows will be discharged to basins and swales prior to discharge into the three points of 
discharge at Wirring Road, Roy Earl Drive and Waverley Road. 

• Minimum habitable floor levels to provide a minimum separation of 
- 0.3 m above the 1 % AEP water level in local stormwater storages 

• Stormwater which may infiltrate into the ground will still receive some form of treatment via the 
strong ability of the clayey soil to adsorb phosphorus. 

• Non-structural controls such as minimising fertiliser and pesticide application and maintaining 
well-established vegetation in drainage areas will also assist in groundwater quality protection 

Groundwater levels • 
Section 5 

Inter-allotment drainage will be provided for all lots to ensure excess roof run-off can connect 
to a free-flowing outlet to reduce perched groundwater recharge. 

• Subsoil drainage located within road reserves and along some lot boundaries to control 
potential groundwater rise. 

Groundwater 
quality 
Section 5.1 

• Subsoil drainage from the subdivision will be discharged into the vegetated detention basin/s, 
prior to discharge offsite. 

• High PRI (>10) soil media will be used in the vegetated treatment areas to provide phosphorus 
treatment 

• Vegetation will be selected based on their nutrient uptake ability 

Monitoring 

Post-development • No post-development monitoring is proposed. 
monitoring 
Section 6 

Roles and responsibilities 

Roles and • Outlined in Table 9 
responsibilities 
Section 7 
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1 INTRODUCTION 

1.1 Background 

The landowner (Rod Duggan c/o PGPM Pty Ltd) is proposing to develop Lot 500 Wirring Road, Cowaramup 
(referred herein as "the site"). The site is located approximately 260 kilometres (km) south-south-west of 
Perth and 12 km north of Margaret River (Figure 1 ). 

The site is currently cleared and undeveloped, with some access tracks across the site. Some mature trees 
are present, particularly at a cluster at the north of the site. Land to the east and south of the site are zoned 
'Priority Agriculture' under Local Planning Scheme (LPS) 1, and land to the north and the west of the site is 
zoned 'Residential' and 'Future Residential'. The site is bordered by the existing developments of Lakeview 
Estate to the northeast and Country Vines Estate to the west. 

The structure plan for the site is included in Appendix A as well as an indicative staging plan for the 

Figure 1: Site location 

1.2 Planning background 

Rowe Group on behalf of the owner has submitted a Town Planning Scheme Amendment to initiate the 
rezoning of the site from "General Agriculture" to "Future Development" under the Shire of Augusta Margaret 
River Local Planning Scheme No. 1. 

1.2.1 Shire of Augusta-Margaret River Local Planning Strategy 

The Shire of Augusta-Margaret River Local Planning Strategy was prepared by the Shire and endorsed by 
the Western Australian Planning Commission on 18 January 2022, setting out the strategic framework for 
development within the Shire municipality to 2036. 
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The site is identified within the Strategy as Future Urban Growth Area and contained within Planning 
Precinct C5. The Strategy sets out a target lot yield of 300 lots at residential densities between R10-R30, in 
addition to the required public open space reserves. 

The Strategy sets out the following key planning matters to be addressed: 

• Opportunity to create road linkages with existing network 

• Stands of remnant vegetation located on site shall be retained 

• Need to provide attractive entrance to Cowaramup from the south and buffers to adjoining agricultural 
land 

• Sufficient buffers to surrounding agricultural properties such that their operations are not prejudiced. 

These key considerations have been the drivers of the design of the future Structure Plan (Appendix A at 
rear of report) for the site, which proposes the following: 

• 372 single residential lots (ranging from R10 to R30) 

• A retirement village 

• Five public open space/drainage reserves (total 5.12 ha) 

• Associated access roads. 

This Local Water Management Strategy (LWMS) has been prepared to support the Local Structure Plan 
(LSP) by demonstrating that the site is capable of supporting urban development and will achieve 
sustainable urban water management outcomes. 

1.3 Design objectives 

The LWMS is in accordance with State Planning Policy 2.9: Water Resources (Government of WA 2007) and 
has been developed with reference to the following guidance documents: 

• General Requirements for Stormwater Drainage Disposal (AMRS 2012) 

• Standards and Specifications for Subdivisions and Developments (AMRS 2006). 

• Better Urban Water Management (Western Australian Planning Commission 2008) 

• Interim: Developing a Local Water Management Strategy (Department of Water 2008) 

• Western Australian State Water Plan (Government of Western Australia 2007) 

• Stormwater Management Manual for Western Australia (Department of Water 2004-2007) 

• Liveable Neighbourhoods (Western Australian Planning Commission 2007). 

The LWMS will detail the integrated water management strategies for the LSP to facilitate future urban water 
management planning. The LWMS will achieve integrated water management through the following design 
objectives: 

• Minimise irrigation requirements for public open space and other landscaping components. 

• Effectively manage the risk to human life, property damage and environmental degradation from water 
contamination and stormwater flooding. 

• Maintain and if possible, improve water quality within the development in relation to pre-development 
water quality. 

• Implement best management practices in regard to stormwater management. 

• Incorporate where possible, low maintenance, cost-effective landscaping and stormwater treatment 
systems. 
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1.4 Previous studies 

• Geotechnical Study- Proposed residential subdivision, part of Lot 304 & 51 Wirring Road, Cowaramup 
(Galt Geotechnics 2021) 

• Ecosystem solutions. (2022a). Bushfire Management Plan, Lot 500 Wirring Road, Cowaramup 

• Ecosystem solutions. (2022b). Environmental Assessment Report, Lot 500 Wirring Road, Cowaramup. 
09 June 2022. 
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2 EXISTING ENVIRONMENT 

2.1 Topography 

The site is gently undulating. Elevations range from approximately 140 metres Australian Height Datum 
(m AHO) in the south-east to 134 m AHD in the north-west (Figure 2). 

2.2 Geology 

The Busselton sheet of the 1 :50,000 scale Environmental Geology series map indicates that the area is 
underlain by laterite and associated quartz sand (undifferentiated) (Figure 2). 

LEGEND 

Contour (mAHD) 

- Site boundary 

-- Proposed Layout 

~ Cadastre 

Geology (250K) 

Figure 2: Topography and geology 

2.2.1 Geotechnical Investigation 

A Geotechnical Investigation was undertaken by Galt Geotechnics at the site in December 2021. The 
investigation results, pertaining to subsurface geology and soil permeability/infiltration are summarised 
below. A summary of the groundwater findings from this investigation can be found in Section 2.3.3. 

The subsurface conditions generally comprise: 

• Sand/Clayey Sand- typical thickness of 0.5 m to 1 m, with variable fines and gravel content overlying 

• Clayey SAND/Sandy CLAY/Gravelly CLAY - fines typically low to medium plasticity, with some high 
plasticity areas, variable gravel content, present to the maximum investigated depth of 3 m 

• Shallow rock (laterised /conglomerate rock) may be present as either relatively shallow rock or large 
boulders. This is based on irregular refusal of test pits/boreholes on inferred very hard rock layers. This 
was encountered at depths as shallow as 0.3 m (though, typical encountered depth of - 1 m) 

• The natural soils have a very low permeability based on the results of the field and laboratory testing. 
There are no soils at the site that we would consider to be consistently "free draining". 
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The Geotechnical report is provided in Appendix §.. 

2.2.2 Acid sulfate soils 

According to the Acid Sulfate Soil (ASS) Risk Map - Swan Coastal Plain (DWER-055), most of the site is not 
classed within a potential ASS risk area. However, there is a small area of "moderate to low" risk of 
encountering ASS within three metres of the natural soil surface, but "high to moderate" risk of ASS beyond 
three metres along Roy Earl Drive, which intersects the north-west boundary of the site. The site is closely 
surrounded by "moderate to low" ASS risk areas on all boundaries, which are associated with the natural 
drainage depressions in these areas (Figure 3) 

In accordance with relevant guidelines, any dewatering or soil disturbance, compaction or lateral 
displacement in the ASS risk areas will require a Preliminary Site Investigation to determine whether or not 
ASS is present. Consequently, ASS investigations prior to any soil or groundwater disturbance may be 
required in future stages of planning if disturbance to the soil or dewatering in the immediate area of the 
"moderate to low" risk soils is required. 

LEGEND 

- Site boundary 

-- Proposed Layout 

~ Cadastre 

Acid sulfate soil risk mapping 
(DWER, 2017) 

Figure 3: ASS risk map 

2.3 Hydrology 

2.3.1 Surface water drainage 

..__ j ., \ 

The site is located in the Wilyabrup Brook catchment, which covers an area of 89.2 km2• The brook is almost 
20 km in length. It runs through both the Shire of Busselton and the Shire of Augusta-Margaret River. The 
main branch of the Wilyabrup Brook starts east of the Cowaramup town site and flows in a north-westerly 
direction. The north branch and the main branch meet east of Caves Road. The brook then flows westward 
to the Indian Ocean (DoW 2007). 

There are no surface water features within the site. Review of the National Map (as of 13 June 2022) 
indicated there are no Geomorphic Wetlands or Significant Wetlands within or in immediate vicinity of the 
site. 
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Surface water drainage from the northern portion of the site naturally drains through the existing Lakeview 
Estate development and into the dam (Wilyabrup Brook) located in Symphony Waters Estate. For the 
remainder of the site, a portion of the drainage travels west through the swale located in the existing Country 
Vines Estate, or down to the south into the drainage line to the southwest of the site (Figure 4). All receiving 
waterways are tributaries of Wilyabrup Brook. 

LEGEND 

Pre-development flow direct ion 

Figure 4: Regional surface water drainage 

2.3.2 Pre-development drainage modelling 

RPS has developed a hydrological model in XP-SWMM for the external rural catchments to assess pre­
development drainage catchments, flow directions, and pre-development flow rates. The XP-SWMM 
modelling has been used to simulate the 20% and 1 % AEP external catchment inflows to the site and from 
the site. RPS' model used the detailed on-site feature survey and external contour information to develop an 
accurate pre-development model. Previous assessments and studies were also used to inform existing 
development outcomes based their analysis on coarse topography data. In summary, the pre-development 
catchments have been slightly revised based on on-site feature survey and remodelled. There were some 
modest changes compared to the previous assessments. The pre-development drainage catchments, flow 
direction and existing drainage infrastructure are illustrated in Figure 5. 
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~ Pre-development catchments 

--+ Pre-development fiow direction 

Figure 5: Pre-development surface water catchments and flow directions 

The pre-development flow rates, drainage infrastructure details and catchment information are presented in 
Table 3. The catchments in Table 3 correspond with catchment numbers illustrated in Figure 5 above. 

Table 3: Pre-development flows 

Catchment 1 2 3 4 
Discharge point Waverley Rd Wirring Rd Roy Earl Dr 

Revised catchment area (ha) 27.33 11.08 14.37 0.82 

Catchment area to discharge 15.51 * 0 28.71# 0 
point in previous studies (ha) 

Revised pre-development flow rates 

20% AEP critical duration (hours) 0.75 4.5 4.5 No discharge from site 

20% AEP peak flow (m3/s) 0.51 0.12 0.21 No discharge from site 

1 % AEP critical duration (hours) 3 3 2 No discharge from site 

1 % AEP peak flow (m3/s) 0.99 0.54 0.75 No discharge from site 

Flow rates allowed by downstream infrastructure 

20% AEP peak flow (m3/s) 0.20 m3/s at 0.12 
existing 0450 
culvert 
(Additional 0.02 m3/s 
capacity via pit B2 
further east*) 

Controlled by 2x 0600 -
culverts (-1.6 m3/s)# 

1% AEP peak flow (m3/s) Overland flow Overland flow Controlled by 2x 0600 -
culverts (-1.6 m3/sj# 

• Refer to Waverley Rd drainage details in Appendix =C--------~• R~e=fe=r~to~R~o~y~E=ar~I =Dr~d=ra=in=a=ge~de=ta=il~s =in~A=pp=e=n=di=x =D 

Further details and supporting information relating to previously assumed catchments and constructed 
downstream infrastructure at Roy Earl Drive and Waverley Road are provided in Appendices _Q and Q, 
respectively. 
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2.3.3 Groundwater 

2.3.3.1 Groundwater levels 

RPS has undertaken monthly groundwater level monitoring at six bores on the site (MW13 to MW18) from 
May to November 2021. The groundwater bore locations are presented in Figure 6. This monitoring program 
has captured the 2021 winter peak, with the data indicating that the site is frequently boggy in winter with a 
perched water table. The monitoring results are consistent with the groundwater findings from the 
Geotechnical report (summarised below) and in combination have been used to better understand the 
localised groundwater conditions. 

As previously discussed, Galt Geotechnics undertook a site investigation in December 2021. A summary of 
the groundwater conditions is provided as follows: 

• The critical water levels at the site are likely to be governed by perched water overlying impermeable 
layers. Noting the presence of relatively shallow farm soaks in the vicinity of the site that would confirm 
this. 

• Registered bores present at the site and in the surrounding area typically indicate that the static water 
level is around 1.9 m to 2.3 m below the ground level. 

• The groundwater level should be assumed to be at the top of any impermeable clay layer to allow for 
seasonal perched water. 

The Geotechnical Report (Appendix §_) and groundwater level monitoring data (Appendix ~ ) have been 
presented to the Department of Water and Environmental Regulation (DWER) and the Shire of Augusta 
Margaret River (AMRS). The DWER and AMRS have confirmed that they are satisfied with the above 
investigations to enable an informed decision on groundwater management at the site. As such, no further 
pre-development groundwater level monitoring is required. DWER/AMRS correspondence is provided in 
Appendix E. 

LEGEND 

(} 
Groundwater monitoring 
bores 

--- Site boundary 

-- Proposed Layout 

Figure 6: Groundwater monitoring bore locations 
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2.3.3.2 Groundwater quality 

RPS has undertaken quarterly groundwater quality monitoring (April, July and October 2021) from the 
network of six bores on the site. Water was sampled for a standard suite of nutrients, metals and field 
parameters. Water quality was compared with the ANZECC (2000) freshwater guidelines (FWG) for lowland 
rivers in south-west Australia. 

Table 4 provides average nutrient and metal concentrations from groundwater over the three-month period. 
Appendix Q provides the water quality results and laboratory certificates. 

The ANZECC FWG guideline was exceeded for total nitrogen and total phosphorus in all bores. Nitrogen 
was predominantly in the form of dissolved inorganic NOx-N. Dissolved inorganic phosphorus concentrations 
were however low. The elevated nitrogen concentrations observed at the site is expected to be due to the 
semi-rural/agricultural land use in the catchment. 

The ANZECC FWG guideline was exceeded for dissolved copper at MW14, MW16 and MW17. All dissolved 
copper exceedances occurred during a single monitoring round (20 July 2021 ); concentrations during the 
other two monitoring rounds were below detection limit. 
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Table 4: Pre-development average groundwater quality April, July, and October 2021 

0.0001 0.001 0.002 

0.001 0.0001 0.001 0.002 

0.001 0.0001 0.001 0.001 

_ *LOR (Limits of Reporting), FWG (Freshwater Guidelines for south-west WA lowland river ecosystems) 
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0.001 0.00005 

0.001 0.00005 

0.001 

0.001 

0.001 

0.05 0.005 

0.05 0.005 

0.005 3.80 1.10 2.69 0.11 0.16 0.005 

0.003 1.13 0.37 0.76 0.15 0.05 0.005 

0.003 2.3 0.7 1.61 0.016 0.08 0.005 
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2.4 Wetlands 

A search of DWER online database indicated that there are no geomorphic wetlands within the site. There 
are two unreviewed geomorphic wetlands Leeuwin Naturaliste Ridge and Donnybrook to Nannup (DBCA-
043) located immediately north-east of the site and about 500 m south-west of the site. 

2.5 Significant flora and fauna 

The site was surveyed by Ecosystem Solutions for fauna over two days (24 March 2022 to 27 March 2022). 
The survey results indicated no observation of animals, black cockatoos and western ringtail possum. There 
were no Threatened flora or conservation significant flora identified within the site (Ecosystem Solutions 
2022b). 

2.6 Bushfire risk 

The site is identified as 'Bushfire Prone Area' by the Department of Fire and emergency services ('DFES') 
Map of Bushfire Prone Areas. The Bushire Management Plan (BMP) has been prepared by Ecosystem 
Solutions and has confirmed the risk of bushfire onsite is capable of being mitigated to comply with 
associated guidelines for planning in Bushing Prone areas (Ecosystem solutions 2022a). 

2. 7 Contamination 

DWER's Contaminated Sites database did not identify any registered contaminated sites within the site 
(DWER 2022). The nearest contaminated site (ID no: 74121) is located about 1 km north of the site classified 
as remediated for restricted use due to presence of hydrocarbons in groundwater because of agriculture 
depot land use. 

2.8 Vegetation and heritage 

Pre-European settlement, vegetation in this area mainly consisted of jarrah and marri, however the site has 
previously been cleared for agricultural use. A cluster of native remnant vegetation (mostly mature trees) is 
present in the north of the site, which will be retained in public open space (Figure 7). 

There are no Aboriginal Heritage or local European heritage sites identified within the site (Department of 
Planning Lands and Heritage - Aboriginal Heritage Inquiry System and Local Heritage Survey 2022). 

LEGEND 

-- Site boundary 

-- Proposed Layout 

~ Cadastre 

r-, Local heritage survey 
L__l {DPLH, 2021 ) 

~ Native vegetation extent 
~ {DPIRD, 2020) 

Pre-european vegetation (OPIRD, 
Jui 2019) 

Figure 7: Extent of remnant native vegetation and local European heritage 
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3 WATER CONSERVATION STRATEGY 

3.1 Landscaping and irrigation requirements 

The landscape master plan aims to retain existing native vegetation where possible and provide amenity in 
public open space areas in conjunction with the retained vegetation. The POS locations have generally 
aimed to respond and capture the existing vegetation on site and provide a drainage function in most cases. 
A small amount of turf is proposed within each POS for active recreation. The development connects to the 
existing residential areas of Cowaramup by the footpath network, tying the development into the fabric of the 
town. 

The landscape masterplan has been developed by SW Landscape Collective and is provided in Appendix .t!­
The street tree vegetation will be an extension of the existing Country Vines estate to the west and comprise 
a mixture of the following species: 

• Fraxinus raywoodii - claret ash 

• Agonis Flexuosa - WA peppermint 

• Corymbia calophylla - grafted varieties 

• Lagerstroemia indica 'Natchez - crepe myrtle. 

The current landscape master plan (Appendix .t!) including the turf areas is likely to have a total irrigation 
demand of between 15,000 and 20,000 kl/yr. 

Groundwater is limited beneath the site and the underlying hydrogeology consists of shallow surficial 
deposits overlaying granite basement rock. The deeper, higher yielding sedimentary Leederville and 
Yarragadee aquifers are not located beneath the site and are situated further east overlaying the Vasse 
Shelf and Bunbury Trough. Based on the geotechnical investigation and the groundwater drilling undertaken 
to support the installation of groundwater monitoring bores, it was established that there is a shallow perched 
groundwater system beneath the site but that this is likely to largely dry out or not have sufficient aquifer 
yields to support an irrigation bore(s) water supply for irrigation of POS throughout the year. 

Given the unavailability of groundwater, the proposed irrigation water source is surface water and specifically 
the proposed source is the dam immediately to the north on the Wilyabrup watercourse. The dam was 
constructed in 2006, with the intention that it could be used as a secure, long-term water supply to meet 
irrigation requirements for the existing Cowaramup townsite and future development of public open space 
(DWER, pers. comm. 2022). 

3.2 

3.2.1 

Potable water 

Potable water supply 

The development will be provided with a reticulated potable water supply. There are two existing water mains 
terminating at the site boundary in Roy Earl Drive and Duggan Drive. There are two existing DN 250 water 
distribution mains that traverse the site to the south-west border and to the north-east portion of the site (in 
proximity to the north-east POS). 

It is understood that the water distribution mains on site will remain in place within the appropriate easements 
and proposed road reserves. 

3.2.2 Education and information packages 

The objective of the water supply for the development is to minimise the use of potable water, where potable 
water use is not essential. To achieve this objective, the proponent will provide education and information 
packages to each dwelling within the development that outline the importance of water efficiency and 
encourage the implementation of water saving initiatives. Emphasis will be placed on the mandatory 
requirement for all houses to have an under-eave rainwater tank (with slow-release outlets) to be plumbed 
into the home. 
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Packages will also include initiatives to minimise the use of fertilisers and promote the use of native plants in 
the garden to protect the water quality and conservation values of nearby waterways. 

The sales office will be supplied with the above information packages to distribute to new and potential 
homebuyers. 

3.2.3 Reticulated main sewer 

Water Corporation operates a gravity sewerage network in the surrounding area of the site. The existing 
gravity sewerage network is located to the north-north-east, and west of the site. There is no existing 
sewerage pipe connection to the south and east of the site. 

It should be noted that sewer stub lines have previously been extended across the site and there are three 
potential connection locations, i.e. two to the north-east border of the site (one is in proximity to Lions Drive) 
and to the west border of the site and in proximity to the Roy Earl Drive. 

The existing reticulated potable water and gravity sewerage network locations is provided in the engineering 
services report in Appendix ! -
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4 

4.1 

STORMWATER MANAGEMENT 

Stormwater drainage design 

The stormwater drainage concepts have been completed by Stantec Engineers and RPS, respectively. The 
proposed post-development stormwater management concept is provided in Figure 8 at the rear of this 
report. 

4.2 Small rainfall event drainage system 

The stormwater drainage design endeavours to provide treatment of the small (15 mm) rainfall events as 
close to source as possible and at vegetated detention basins within POS areas. It should be noted that 
infiltration at source is not being actively pursued at this site due to the shallow perched nature of the 
groundwater system and the risk that presents to properties. The opportunity for stormwater treatment is 
limited by the level constraints and existing outlet infrastructure. Water quality treatment will be promoted via 
a vegetated conveyance swale along Wirring Road as well as the vegetated detention basins at Wirring 
Road, Roy Earl Drive and Waverley Road (Figure 8 ), which will discharge offsite to rural land, existing 
drainage infrastructure and existing infrastructure including Duggan's Dam respectively. 

4.2.1 Lot scale 

Due to the likely clayey soils at the site, soak wells will not be used, and at-source infiltration will not be 
pursued. Instead, it will be a mandatory requirement for all homebuyers to install an under-eave rainwater 
tank with a storage capacity of at least 2,500 litres between the overflow and the slow-release pipe, to be 
plumbed into the home. On the larger lot product (R10) adjacent to Wirring Road and adjoining the rural 
landholding to the east (Figure 8 ), these properties will be required to install rainwater tanks with minimum 
5,000 L of storage available between the overflow and the slow-release pipe. All rainwater tanks will have a 
slow-release outlet to allow for the tank to drain out to allow capacity for the next rain event as described 
above. A S?0A Notification will be imposed on titles regarding the need to comply with the rainwater tank 
requirement. Additionally, the developer will offer a rebate to lot purchasers for the purchase of rainwater 
tanks to further encourage compliance. 

4.3 

4.3.1 

Minor and major event drainage system 

Rural run-off management 

Stormwater flows for the minor 20% and major 1 % AEP events from the external rural catchment will be 
managed by creating a bund and preferential flow path at the rear of the lots on the site's eastern boundary. 
The rear of these easternmost lots will have a landscape buffer to the rural area and the bund and flow path 
will be within this landscape buffer. Run-off from the rural catchments (XA 1 in Figure 8 ) will flow north along 
the preferential flow path directly to the existing creek line and dam to the north, bypassing the existing and 
proposed developments. Run-off from the rural catchments XA2 (Figure 8 ) will flow north along the 
preferential flow path and be captured and detained in the drainage basin within a POS reserve. Run-off 
detained in this drainage area will subsequently be piped to a drainage basin in the POS adjoining the 
Waverley Road drainage infrastructure and eventually into Duggan's Dam at pre-development flow rates 
(See Section 2.3.2). Run-off from rural catchment XC (Figure 8 ) will be directed south along the constructed 
bund and preferential flow path to another detention basin within urban catchment C1. The run-off will 
subsequently be piped to the drainage basin in C2 and then discharge to the extended roadside swale and 
ultimately discharge to the rural property to the south of Wirring Road via an existing culvert under Wirring 
Road. 

Catchment D will remaining relatively consistent with its existing vegetated condition with the retention of the 
large stand of trees. Run-off from this vegetated area will not be managed and will remain in its pre­
development condition with some overland flow predicted to be travel in a north-westerly direction with the 
natural grade. 
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4.3.2 Subdivision drainage management 

The proposed Structure Plan area has been divided into three main catchments that align with three 
proposed stormwater discharge locations. The proposed post-development catchments have been informed 
by a detailed feature survey, urban design, preliminary earthworks design, and the pre-development 
hydrological assessment including surface water modelling as described in Section 2.3.2. The proposed 
post-development catchments and sub-catchments are illustrated in Figure 8 at the rear of this report and 
relate to the existing infrastructure illustrated in Figure 8. 

Each catchment relates to a proposed discharge location as follows: 

• Catchment A: relates to stormwater that has a discharge point into the existing Waverley Road and 
adjoining subdivision (Lakeview Estate). Lakeview Estate contains a DN450 stormwater pipe that has 
capacity to accept 0.20 m3/s of flow from the site in the 20% AEP event {drainage details in Appendix 
.Q). Catchment A has been split into two sub-catchments with the aim to attenuate flows within the 
POS/drainage reserve in each of the sub-catchments. It is intended for water quality treatment to be 
provided within Basin A1; this allows flexibility in the landscape treatment of Basin A2 to meet 
landscape and amenity objectives. This catchment ultimately drains to the existing dam to the east of 
the site. 

• Catchment B: relates to stormwater that will discharge to an existing basin in the POS and then 
through the 2 x DN600 culverts under Roy Earl Drive and into the existing swale through the existing 
Cowaramup town site {drainage details in Appendix Q). The existing basin is proposed to be enlarged to 
provide a single consolidated basin with sufficient detention volume for the site. Discharge rates will be 
controlled via the existing culverts. Sub-catchment B 1, 82, and 83 will all be graded to the Roy Earl 
drainage basin . There is opportunity for flows from these sub-catchments to be conveyed via a living 
stream in the POS to reduce pipe infrastructure; this will be investigated at the Urban Water 
Management Plan (UWMP) stage. 

• Catchment C: relates to stormwater that will discharge through the existing DN300 culvert under 
Wirring Road. Catchment C is a heavily constrained catchment due to the natural grade of the site and 
the minimal existing infrastructure to allow for post-development stormwater management. Sub­
catchment C1 will drain to an internal basin for attenuation before entering the piped street drainage and 
discharge into a basin in sub-catchment C2. Due to the natural grade of sub-catchment C3, runoff will 
flow overland into a roadside swale along Wirring Road. This roadside swale will take detained 
stormwater from catchment C1, C2 and C3 and detain and convey the stormwater to the existing 
DN300 culvert under Wirring Road. 

• Catchment D is being retained as POS with no significant hardstand areas being proposed and will 
therefore maintain current pre-development flow conditions. 

Figure 8 presents the preliminary design for these stormwater catchments. Post-development surface water 
modelling has been used to verify the preliminary earthworks, swale and basin design function appropriately 
and can achieve the detention of flows to pre-development flow rates and ensure appropriate protection of 
properties and infrastructure. 

Assessment of the proposed stormwater management concepts have been undertaken using an XP-SWMM 
hydrological model. Details of this model is presented in Section 4.4 below. 

4.3.3 Impacts on surface water ecosystems 

There are no major surface water ecosystems within the site, however as discussed previously stormwater 
from the site will flow into neighbouring waterways and ultimately the Wilyabrup Brook. Based on the 
Stormwater Management Strategy, which adopts Water-Sensitive Urban Design (WSUD) principles and Best 
Management Practices (BMPs), including vegetating the drainage basins/swales and minimising export of 
stormwater off site during the common, more stormwater events, it is not envisaged that the development of 
the site will impact the water quality of these downstream waterways. 
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4.4 

4.4.1 

Key structural controls 

Bund in landscape buffer 

A low bund (less than 0.5 m high) built within the 10 m wide landscape buffer fil the back of the eastern lots 
(shown in Appendix G) will ensure flows from external catchments XA 1, XA2., and XC (Figure ~ ) are directed 
either north to the dam or south to Wirring Road without flowing through the subdivision's residential lots and 
roads. 

4.4.2 Basins/swales and outlet configurations 

Basins and swales will provide attenuation of stormwater before it is discharged from site, to ensure flows 
are being controlled to pre-development flow rates and to protect downstream infrastructure from flooding. 
Table 5 summarises the key design concepts for each basin and swale (locations are shown in Figure ~ ). 

Table 5: Basin/swale details 

Basin/swale Design concept Outlet configuration 

Basin A1 Detain up to the 1 % AEP event. Vegetated to provide 
treatment for the small rainfall event. 

Outlet set at basin invert, with an overflow 
grate set at the 20% AEP top water level 
for overflow of events greater than the 
20%AEP. 
To connect into existing DN450 pipe in 
Waverley Road. 

Basin A2 Main basin detains up to the 20% AEP event. Larger Pipe outlet set at basin invert 

Basin B4 (Roy 
Earl Dr basin) 

Basin C1 

Basin C2 

Wirring Rd swale 

events up to the 1 % AEP will spill out across a larger 
tier. Treatment for the small rainfall event is intended to 
be provided in the downstream Basin A 1. 

Existing Roy Earl Dr basin to be enlarged to provide 
sufficient volume to detain up to the 1 % AEP even( 
Vegetated to provide treatment for the small rainfall 
event. 

Detain up to the 1 % AEP event. Vegetated to provide 
treatment for the small rainfall event. 

Detain up to the 1 % AEP event. Vegetated to provide 
treatment for the small rainfall event. 

To convey and detain up to the 20% AEP event. Will 
provide some detention for the 1 % AEP event, however, 
has been designed to overtop Wirring Rd as in pre­
development conditions. 
Proposed to have 2 m base width and 1 :4 side slopes. 

4.5 Surface water modelling 

Existing 2 x DN600 culverts 

Pipe outlet set at basin invert 

Piped outlet set at basin invert, with a 
spillway into the Wirring Rd swale for the 
1 % AEP event. 

Existing DN300 culvert for the 20% AEP 
event. Will overtop Wirring Road in the 1 % 
AEP event. 

RPS has developed a hydrological model in XP-SWMM for the external rural catchments and the proposed 
subdivision. The XP-SWMM modelling has been used to simulate the 20% and 1 % AEP external catchment 
inflows to ensure that the proposed drainage infrastructure is appropriately designed to accommodate these 
major events, as well as assess the on-site drainage design and the requirement to manage post­
development flow rates to be within the pre-development flow rates and ensure the risk to infrastructure and 
downstream properties is not increased. 

4.5.1 Modelling parameters 

The infiltration loss parameters adopted in the model have been summarised in Table 6. 
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Table 6: Infiltration loss parameters 

Parameters Adopted value Notes 

Rural 

Lot roofs 

R10 lot roofs 

Lot yards 

Road reserve 

IL-20 mm 
CL-4.9 mm 
Manning's n - 0.073 

IL- 7.4 mm 
CL-0 mm 
Manning's n - 0.015 

IL-11.5 mm 
CL-0 mm 
Manning's n - 0.015 

IL-0 mm 
CL-40% 
Manning's n - 0.5 

IL- 1 mm 
CL-1.~ mm 
Manning's n - 0.02 

Public Open Space (POS) & IL - 20 mm 
Public Access Walkway (PAW) CL - 4.9 mm 

Drainage basins 

• IL: Initial loss. CL: Continuing loss 

Manning's n - 0.03 

IL- 2.8 mm 
CL-0 mm 
Manning's n - 0.012 

Initial and continuing loss rates from ARR 2016 Data 
Hub (reduced to account for storm pre-bursts not 
being included). 

Assumed to be 50% of all non-R10 lot area. 
All lots to have rainwater tanks with 2,500 L of 
storage between the overflow and slow-release pipe. 

Assumed to be 40% of R10 lots. 
R10 lots to have rainwater tanks with 5,000L of 
storage between the overflow and slow-release pipe. 

Assumed to be 50~ to 60% of lot area. 

Continuing loss is based on a 40% pervious area and 
0.08 m/day permeability. 

Initial (excluding pre-burst) and continuing loss rates 
from ARR 2016 Data Hub. 

A standardised loss factor of 0.14 has been applied 
to an IL of 20 mm to estimate the reduced IL in the 
wettest catchment condition (ARR 2016). 

The post-development land use areas assumed in the model are shown in Figure ~ at the rear of the report 
and catchment areas are summarised in Table 7. 

Table 7: Modelled land use areas (hectares) 

Sub- Lots R10 lots Road POS Drainage Rural Total 
catchment 

A1 4.398 1.264 1.921 0.415 7.999 

A2 4.208 1.ffi 1.672 

B1 1.634 0.305 1.091 0.681 3.710 

B2 4.139 2.044 0.594 0.000 6.778 

B3 3.§11. 0.726 1.217 0.178 

B4 1.620 0.295 2.fil 
C1 0.001 O.fil1 0.290 

C2 1.273 0.000 0.499 o.m 
C3 - 0.856 -- -
D - - -- - -
External catchments 

XA1 4.994 4.994 

XA2 3.508 3.516 

XC 3.709 3.710 

4.5.2 Modelling results 

The post-development drainage basin modelling results are presented in Table 8 and are associated with the 
post-development catchments illustrated on Figure ~ -
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Table 8: Drainage basin modelling results 

Catchment A1 A2 B C1 C2 

Basin details 

Base invert (mAHD) 131.20 136.20 

Base area (m2) 1100 1200 

Flood tier invert (mAHD) 136.90 

Flood tier area (m2) 3840 

Side slopes 1 :6 1 :6 

Outlet invert (mAHD) 131.20 136.20 

Outlet size (mm) 0380 orifice 0300 
plate 

1 % AEP spillway/overflow invert (mAHD) 132.00 

15 mm (~1 EY 25 min) 

Max depth (m) 0.22 

Top water level elevation (mAHD) 131.§1 136.42 

Inundation area (m2) 1500 

Storage volume (m3) 294 

20%AEP 

Critical duration (hours) ~ 

Max depth (m) 0.79 0.60 

Top water level elevation (mAHD) 131.99 136.80 

Inundation area (m2) 2054 

Storage volume (m3) 967 

Peak outflow (m3/s) 0 . .1§ 

1%AEP 

Critical duration (hours) 4.5 ~ 
Max depth (m) 1.01 

Top water level elevation (mAHD) 132.40 137.ll 

Inundation area (m2) 3027 4945 

Storage volume (m3) 2773 

Peak outflow (m3/s) 0.21 

4.5.3 Rainwater tank risk analysis 

131.87 135.60 

1400 420 

1 :6 1 :6 

131.87 135.60 

2x 0600 0375* 

0.35 0.11 

132.22 135.I1 

1728 483 

544 49 

0.5 4.5 

0.54 0.25 

132.41 135.85 

1928 570 

903 123 

0.96 0.09 

0.75 3 

1.05 0.97 

132.92 136.57 

2469 1106 

2017 722 

1.54 0.15 

134.84 

434 

1:6 

134.84 

300 x 300 box 
culvert 

135.24 

135.02 

1.5 

135 . .1§. 

0.12 

1.5 

0.53 

135.37 

760 

ill 

The stormwater management strategy includes the use of rainwater tanks on all residential lots to assist in 
managing rainfall events at-source. Rainwater tanks are to be fitted with a slow-release outlet to allow water 
to drain out to free up capacity to capture the next rain event. An overflow pipe will allow flows exceeding the 
capacity of the rainwater tank to enter the street drainage system. 

A risk analysis was undertaken to assess the impacts on the subdivision's drainage system if rainwater tanks 
on private lots were not installed or non-compliant (i.e. if the slow-release outlet that ensures the tank 
empties for the next rain event were removed or blocked). 

The following scenario was modelled: 

• 90% of R10 lots will have rainwater tanks with a slow-release outlet which will allow a minimum capacity 
of 5,000 L to empty after a rain event (compliant) 

• 90% of non-R 10 lots will have rainwater tanks with a slow-release outlet which will allow a minimum 
capacity of 2,500 L to empty after a rain event (compliant) 
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• 10% of all lots assumed to have only 600 L capacity in rainwater tanks for capturing rainfall (non­
compliant}. This is based on the slow-release outlet being removed or blocked, and an estimated daily 
household water consumption of 0.6 m3/day. 

The impact of a 10% non-compliance in rainwater tank requirements is summarised in Table 9. There is 
generally minimal impact on the drainage basins. Maximum water depths only increased by 1 cm and there 
is generally no change in the peak discharge rates. The greatest impact to storage volumes was for the small 
15 mm event (a maximum 5% increase), which does not pose a risk to the development. Storage volumes in 
the 20% and 1 % AEP events only increased by a maximum of 2%. 

0 -

15 mm {~1 EY 25 min} 

Change in de12th (Lim) 0.01 0.01 0.01 0 0 

Change in storage volume (Lim3) 16 14 16 2 0 

Change in storage volume (%) 4% 5% 3% 4% 0% 

20%AEP 

Change in de12th (Lim) 0.01 0 0.01 0 0 

Change in storage volume (Lim3) 10 6 18 2 

Change in storage volume(%) 1% 1% 2% 1% 1% 

Change in 12eak outflow (m3/s) 0 0 0.01 0 0 

1%AEP 

Change in de12th (Lim) 0 0 0.01 0 0 

Change in storage volume (Lim3) 8 9 19 -1 1 

Change in storage volume(%) 0% 0% 1% 0% 0% 

Change in 12eak outflow (m3/s) 0 0 0 0 0 

4.6 Pre- and post-development flows 

Revised pre-development flows are presented in Section 2.3.2. As a detailed feature survey was not 
available when the downstream developments were built, design of the downstream drainage infrastructure 
was based on coarse topographical data available at the time. There are some modest changes in the 
revised pre-development flow rates compared to previous assessments. Discharge from the site is therefore 
constrained by the existing infrastructure. Flow rates from the site allowed by the downstream infrastructure 
are summarised in Table 3 in Section 2.3.2. 

Due to these constraints, discharge rates have been rebalanced across the site, with some catchments 
discharging less and others discharging more compared to predevelopment flow rates. Post-development 
1 % AEP peak flow rates are less than pre-development 1 % AEP peak flow rates at the discharge points at 
Waverley Road (0.70 m3/s vs 0.99 m3/s respectively) and Wirring Road (0.36 m3/s vs 0.54 m3/s respectively. 
The 1 % AEP peak flow rate at Roy Earl Drive is higher in the post-development scenario (1.57 m3/s) than in 
the pre-development scenario (0.75 m3/s), however this includes flow diverted from the site's other 
constrained catchments and external flow from the existing Country Vines estate to the west (0.29 m3/s). 
Additionally, the existing Roy Earl Drive basin outlet was designed and sized as part of the Country Vines 
development which also provides further attenuation downstream via a swale and detention basin prior to 
discharge under Bussell Highway. 

The post-development modelled flow rates at each discharge point are provided in Table 1Q below. 
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Table 10: Post-development catchment flows 

Catchments A XA 1 A B C 

Discharge point Waverley Road Duggan's Dam Roy Earl Drive Wirring Road 

20% AEP critical duration (hours) 3 3 0.5 1.5 

20% AEP peak flow (m3/s) 0.20 0.09 0.96# 0.12 

1 % AEP critical duration (hours) 2 2 1 1.5 

1 % AEP peak flow (m3/s) 0.38' 0.32' 1.54# 0.36* 

' Catchment XA 1 is an external catchment with an off-site discharge point. It has been included to allow comparison to the pre-development flow rates. The 

combined 1% AEP discharge from Catchments A and XA1 is 0.ZQ m3/s, less than the equivalent pre-development Catchment 1 flow rate of 0.99 m3/s. 

• Includes flow from an external catchment downstream of the site 

• 0.15 m3/s through existing culvert under Wirring Rd and 0 . .f.1 m3/s will overlap Wirring Rd 

4.7 

4.7.1 

Non-structural controls 

Landscaping and fertiliser applications 

Educational material will be distributed to all new homeowners to emphasise the importance of appropriate 
fertiliser application and encourage current best practice to minimise stormwater run-off pollutants at the lot 
scale. 

The landscaping vision for the development is to retain and blend the site into the natural vegetated 
surroundings. As such, landscaped areas predominantly comprise of native endemic plant species and 
minimal turf. Minimal to no fertiliser application at the precinct scale will therefore be required. Any fertiliser 
application will utilise phosphate free products and be applied by manual methods to increase control and 
prevent overapplication. 

4. 7 .2 Vegetation 

The conveyance swale on Wirring Road and detention basins will incorporate native rushes and sedges to 
help prevent erosion, restrict flows and remove pollutants, particularly nutrients. 

A list of species and proposed planting densities to be used in the drainage areas will be provided within a 
subsequent UWMP and landscape plans. Consultation with the AMRS regarding site specific species and 
landscape designs will be undertaken by a suitably qualified landscape architect concurrent with the UWMP 
assessment. 
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5 GROUNDWATER MANAGEMENT 

Site specific groundwater level data combined with the geotechnical investigation indicates that there is 
localised groundwater perching across the site. The groundwater level is therefore assumed to be at the top 
of any impermeable clay layer, with levels rapidly rising in response to winter rainfall, making some areas of 
the site susceptible to groundwater inundation. 

A combination of the following design mechanisms is proposed to eliminate the risk of potential groundwater 
inundation and protect the structural integrity of infrastructure: 

• Inter-allotment drainage for all lots is to be provided, which will enable excess roof run-off to connect 
into a free-flowing outlet and reduce point recharge of the upper granular soil layer and water table 
within lots. 

• Subsoil drainage will be installed within road reserves and along some lot boundaries to control any 
groundwater level rise to the perched aquifer recharging in response to rainfall. Subsoils will discharge 
into the drainage basins prior to discharge to the environment. 

Further assessments will be conducted as part of the detailed design phase to ascertain which areas of the 
site may require the installation of subsoil drainage to ensure the timely removal of groundwater from this 
perched layer. 

5.1 Groundwater quality 

The dominant hydrological regime at the site is characterised by overland flow. Rainfall run-off will be 
captured in vegetated detention basins and swales and is likely to infiltrate into the surficial soils above the 
clay. Infiltrated stormwater will receive some form of treatment via the strong ability of the clayey soil to 
adsorb phosphorus both in the basins and in the underlying soils and sediments. 

Non-structural controls such as minimising fertiliser and pesticide application and maintaining well­
established vegetation in drainage areas will also assist in groundwater quality protection. 

Considering the above factors, the development does not pose a risk to groundwater quality underlying the 
site. Therefore, no post-development groundwater quality monitoring is proposed for this site. 
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6 MONITORING AND REPORTING 

6.1 Pre-development 

As previously discussed in Section 2.3.3.1 DWER and the AMRS have confirmed that they are satisfied with 
the groundwater/geotechnical investigations to enable an informed decision regarding groundwater 
management at the site. Consequently, no further pre-development groundwater level monitoring is required. 

6.2 Post-development 

As has been previously documented, the pre-development bores are to be removed by the current 
landowner and the Shire and DWER have indicated their support for this. The perched nature of the 
groundwater beneath the site indicates that it is not a groundwater resource that has nearby users from a 
water supply perspective and there are no local Groundwater Dependent Ecosystems that will be impacted 
by changes in perched groundwater quality aside from the springs and dam to the north adjacent to the 
Waverley subdivision that is already subject to post-development monitoring. Therefore, no post­
development groundwater quality monitoring is proposed for this site. 

The stormwater drainage system encourages the collection of stormwater at source and incorporates a 
series of vegetated drainage basins/swales that will allow for adequate sediment control and water quality 
treatment prior to water leaving the site, therefore post-development surface water monitoring is also not 
deemed necessary. 

Visual inspection of the drainage basins/swales and designated discharge points will be carried out on a 
routine basis during both summer and winter months to ensure that the drainage system is functioning as per 
the design. 
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7 IMPLEMENTATION 

The effectiveness of this LWMS will rely on the system's regular maintenance. The operation and 
maintenance program is proposed in Table 11 below. 

Table 11: Roles and responsibilities 

Principles Role Responsibility Time-scale 

Subdivision UWMP 12re12aration The 12ro12onent 
management 

Construction and site works The proponent 
management 

Waste and pollution The proponent 
management 

Erosion control The proponent 

POS and landscaped Maintenance of drainage The proponent 
community areas infrastructure 

Fertiliser application The proponent 

Irrigation systems The proponent 

Subsoil drainage Maintenance of subsoil The 12ro12onent 
S'£Stem drainage in road reserves 

Maintenance of subsoil Land owner 
drainage on 12rivate 12ro12ert'l 
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Following subdivision a1212lication. 
DWER has recommended that the 
UWMP covers the entire structure 12lan 
area. 

As required during construction until 
hand over to the AMRS. 

As required during construction until 
hand over to the AMRS. 

As required during construction 

As specified within the POS design 
documentation until hand over to the 
AMRS. 

As specified within the POS design 
documentation until hand over to the 
AMRS. 

As specified within the POS design 
documentation until hand over to the 
AMRS. 

Subsoil drainage S'£Stem will be 
ins12ected 12rior to handover to the 
AMRS and flushed as reguired. To be 
maintained b'l AMRS thereafter. 

On 12urchase of lot. 
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RECREATIONAL SPACE FOR THE PROPOSED LIFESTYLE VILLAGE/ R60 LOT. IT 
ALSO PROVIDES KEY CONNECTION THROUGH TO THE EXISTING COWARAMUP 
TOWNSITE- REFER DETAIL PLAN. 

POS 2 - 1.24Ha LINEAR POS PROVIDING GREEN LINK THROUGH THE PROPOSED 
NEW SUBDIVISION AND A FOCAL POINT FOR KEY PEDESTRIAN MOVEMENTS. 
LIVING STREAM ALONG ENTRY ROAD PROVIDES NATURAL VISUAL AESTHETIC 
AND DRAINAGE FUNCTION IN ACCORDANCE WITH LWMS. FOOTPATHS AND 
SEATING AREAS CONNECT THROUGH TO MAIN ACTIVE OPEN SPACE WITH 
LARGE TURF KICK-ABOUT SPACE, PLAYGROUND AND PICNIC SHELTER/ 
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DRAINAGE TO PROVIDE STORMWATER RETENTION AND TREATMENT OF THE 
PROPOSED PIT AND PIPE DRAINAGE SYSTEM WITHIN THE STREETSCAPES. 
PLANTED WITH NATIVE RUSHES AND SEDGES LESS THAN 1.0m IN HEIGHT 
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ACCORDANCE WITH BUSHFIRE MANAGEMENT AND LWMS REQUIREMENTS. 
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RESIDENTIAL LAND AREAS. 

10m WIDE LANDSCAPE BUFFER TO SOUTH-WEST BOUNDARY - VISUAL 
LANDSCAPE BUFFER TO PROVIDE SCREEN AND VISUAL SEPARATION FROM 
WIRRING ROAD TO THE NEW DEVELOPED LAND AREAS. CONSISTING OF NATIVE 
TREE AND SHRUB PLANTING BY THE DEVELOPER IN THE REAR OF PRIVATE 
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BUSHFIRE MANAGEMENT PLAN REQUIREMENTS. 
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1 Introduction 

1.1 Background 

Transport Impact Assessment 
Proposed Structure Plan, Lot 500 Wirring Road, Cowaramup 

Cardno has been commissioned by R. W. Duggan ('the Client') to prepare a Transport Impact Assessment 
(TIA) in support of a proposal Local Structure Plan (LSP) located at Lot 500 Wirring Road, Cowaramup, 
within the Shire of Augusta-Margaret River (the "Site"). 

This report assesses the impacts of the proposed development upon the adjacent transport network, with a 
focus on traffic operations, internal road connections and intersection warrants. The Structure Plan proposes 
predominantly residential development between R10 and R60 (including a Retirement Village), and the 
associated movement network and public open space reserves. 

This report has been prepared in accordance with the Western Australian Planning Commission (WAPC) 
Transport Impact Assessment Guidelines for Developments: Volume 2- Planning Schemes, Structure Plans 
and Activity Centre Plans (2016) and the checklist is included in Appendix A. 

1.2 Site Context 

The Site is located at Lot 500 Wirring Road, Cowaramup and is currently vacant land. The Site is located in 
the Shire of Augusta-Margaret River. Figure 1-1 shows an aerial image of the Site area. 

Figure 1-1 Aerial Image of Site Area 

Source: MetroMap 
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2 Existing Situation 

2.1 Surrounding Land Uses 

Pursuant to the provision of the Shire of Augusta-Margaret River Local Planning Scheme No. 1, the Site is 
zoned 'General Agriculture', as shown in Figure 2-1. A Request to Amend LPS 1 (Amendment 76) was 
lodged in June 2022, seeking to rezone the land to 'Future Development'. 

Within the immediate surrounding area, the land uses consist of Priority Agriculture to the east and south of 
the site and residential dwellings to the north and west of the site. 

Figure 2-1 Shire of Augusta-Margaret River Zoning 
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2.2 Existing External Road Network 

Road classifications are defined in the Main Roads Functional Hierarchy as follows: 

> Primary Distributors (light blue): Form the regional and inter-regional grid of MRWA traffic routes and 
carry large volumes of fast-moving traffic. Some are strategic freight routes, and all are National or State 
roads. They are managed by Main Roads. 

> Regional Distributors (red): Roads that are not Primary Distributors, but which link significant 
destinations and are designed for efficient movement of people and goods within and beyond regional 
areas. They are managed by Local Government. 

> District Distributor A (green): These carry traffic between industrial, commercial and residential areas 
and connect to Primary Distributors. These are likely to be truck routes and provide only limited access to 
adjoining property. They are managed by Local Government. 

> District Distributor B (dark blue): Perform a similar function to District Distributor A but with reduced 
capacity due to flow restrictions from access to and roadside parking alongside adjoining property. These 
are often older roads with traffic demand in excess of that originally intended. District Distributor A and B 
roads run between land-use cells and not through them, forming a grid that would ideally be around 1.5 
kilometres apart. They are managed by Local Government. 

> Local Distributors (orange): Carry traffic within a cell and link District Distributors at the boundary to 
access roads. The route of the Local Distributor discourages through traffic so that the cell formed by the 
grid of District Distributors only carries traffic belonging to or serving the area. These roads should 
accommodate buses but discourage trucks. They are managed by Local government. 

> Access Roads (grey): Provide access to abutting properties with amenity, safety and aesthetic aspects 
having priority over the vehicle movement function. These roads are bicycle and pedestrian friendly. They 
are managed by Local government. 

The Site is bounded by residential development established to the north and west (comprising the 
Cowaramup Country and Symphony Waters Estates), Wirring Road to the south and vacant agricultural land 
to the east. The surrounding road network is further described in Table 2-1 and shows the hierarchy as per 
the Main Roads WA Road Information Mapping System, whilst Figure 2-2 shows the existing road hierarchy 
and Figure 2-3 shows the posted speed limits on the roads adjacent to the Site. 

Table 2-1 Existing Road Network Classification 

Road Name Road Jurisdiction 
I No. of Lanes No. of Road Posted 

Hierarchy Footpaths (Pavement) Speed 
Width (m) (km/h) 

Roy Earl Access Road Local 2 2 15.0 (including 50 
Drive Government 4.0m central 

median) 

Bussell Primary Main Roads 2 0 9.5 50-110 
Highway Distributor WA 

Waverley Access Road Local 2 1 6.6 50 
Road Government 

Wirring Road Access Road Local 2 0 7.5 50 
Government 
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Figure 2-2 Road Hierarchy 

- Primary Distributor 
- Regiona1 Distributor 
- Distributor A 
- Distributor B 
- local Distributor 
- Access Road 

Source: Main Roads WA - Road Information Mapping System 
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Figure 2-3 Posted Speed Limits 

Speed Limit: 10 km/ h 
Speed Limit:30 km/ h 
Speed Limit:40 km/ h 
Speed Limit :50 km/ h 
Speed Limit :&O km/h 

- s peed Limit :70 km/h 
- speed Limit:&O km/h 

Speed Limit:90 km/ h 
- speed Limit : 100 km/ h 
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Speed Limit :50 km/ h 

Source: Main Roads WA - Road Information Mapping System 
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2.3 Existing Traffic Volumes 

The most recent traffic volumes for the roads in the vicinity of the Site were obtained from the Main Roads 
Traffic Map, the Shire of Augusta Margaret River and through traffic surveys (for Roy Earl Drive) and are 
summarised in Table 2-2. Note that the traffic surveys were conducted during school holidays which 
represented the peak period, as requested by the Shire of Augusta-Margaret River. 

Table 2-2 Traffic Volumes 

Road Name Date Average Two-way Average Two-way Average Two-way 
Daily Traffic AM Peak Traffic PM Peak Traffic 

Volume Volume (Weekday) Volume {Weekday) 

Bussell Highway 2018/19 7,654 626 682 

Waverley Road 2017/18 1,116 168 165 

Wirring Road 2016 302 25 36 

Roy Earl Drive 2022 N/A* 126 130 

Source: Shire of Augusta-Margaret River, Main Roads Traffic Map and Traffic Surveys 

* Intersection survey was only conducted during the morning and afternoon peak periods 

2.4 Existing Public Transport Facilities 

There are currently no public transport services which operate within the vicinity of the Site. 

2.5 Existing Pedestrian/Cycle Network Facilities 

The pedestrian path network within the surrounding area is limited. 

2.6 Existing Crash Data 

Heavy 
Vehicles 

{%) 

12.8 

7.3 

6.9 

2.0 

A search of the Main Roads WA Reporting Centre for crash data was undertaken for all recorded traffic 
accidents between 1 January 2017 and 31 December 2021 within the surrounding area of the subject Site 
for the following roads and intersections: 

> Bussell Highway/ Roy Earl Road intersection (no crashes) 

> Bussell Highway/ Waverley Road intersection (no crashes) 

> Bussell Highway/ Wirring Road intersection (refer to Table 2-3) 

> Bussell Highway mid-block (refer to Table 2-4) 

> Roy Earl Road midblock (no crashes) 

> Wirring Road midblock (no crashes) 

Overall, very few crashes have been recorded to occur on the roads and at the intersections adjacent to the 
Study Area. 
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Figure 2-4 Crash Map 
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Source: Main Road WA Crash Map 

Table 2-3 Bussell Highway/ Wirring Road Intersection Crashes 

Type of Crash Fatal Hospital 

Right Angle - -

Total 0 0 

Table 2-4 Bussell Highway Midblock Crashes 

Type of Crash Fatal Hospital 

Rear End - -

Sideswipe Same Direction - -

Hit Pedestrian - -

Right Angle - -

Other - -
Total 0 0 

Transport Impact Assessment 
Proposed Structure Plan, Lot 500 Wirring Road, Cowaramup 

Major Minor Total 
Medical Property Property Crashes 

Damage Damage 

- 1 - 1 

0 1 0 1 

Major Minor Total 
Medical Property Property Crashes 

Damage Damage 

1 - 1 2 

- 2 - 2 

- - 1 1 

- 1 - 1 

- 1 - 1 

1 4 2 7 

Additionally, a right angle crash was also recorded along Duggan Drive resulting in minor property damage. 
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3 Proposed Development 

3.1 Proposed Development 

The proposed local structure plan comprises the following land uses: 

> Approximately 350 residential lots with densities between R10 and R25 

> A retirement village development site (R60); and 

> Roads and public open space 

Figure 3-1 shows the indicative Concept Plan. 

Figure 3-1 Indicative Concept Plan 

Source: Rowe Group Design 

3.2 Access Arrangements 

The proposed Site access arrangement is shown in Figure 3-2 and summarised below: 

> Access 1 - Roy Earl Drive 

> Access 2 - Duggan Drive 

> Access 3 - Lions Drive 

> Access 4 - Waverley Road 

> Access 5-Wirring Road 

> Access 6 & 7 - Potential future road connections 
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Figure 3-2 Site Access Location 

Source: Rowe Group Design 

CW1200069 I 20 July 2022 I Commercial in Confidence 

Transport Impact Assessment 
Proposed Structure Plan, Lot 500 Wirring Road, Cowaramup 

10 



< .. t ) Cardno· 

3.3 Road Network 
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The Site will contain approximately 9 ha of road reserve space forming the local road network within the Site. 
The internal road network will consist of access streets to facilitate travel to and from the residential dwellings 
with the Roy Earl Drive extension serving as the main road link providing access to Bussell Highway. Figure 
3-3 shows the classification of the access streets within the Site based on the indicative road reserve widths 
specified in Draft Liveable Neighbourhoods 2015. 

Figure 3-3 Local Road Network Classification 

Access Street A 

Access Street C 

Access Street D 

Source: Rowe Group Design 

Table 3-1 provides a summary of the road reserve widths for each road class. 

Table 3-1 Road Reserve Widths 

Road Type Road Reserve Width 

Access Street A 25m 

Access Street C 18m 

Access Street D 10-15m 
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4 Changes to Surrounding Transport Network 

4.1 Road Network 

Based on the information provided on the Main Roads WA and Shire of Augusta-Margaret River websites, 
there does not appear to be any future road network changes or upgrades within the vicinity of the Site. 

4.2 Pedestrian/Cycle Networks 

4.2.1 Leeuwin-Naturaliste 2050 Cycling Strategy 

The Leeuwin-Naturaliste 2050 Cycling Strategy details the future cycling plans within the region focused on 
connecting, enhancing and extending the region's cycling infrastructure through the development of an 
interconnected network of off-road shared paths and trails, protected on-road bike lanes and low-stress 
residential streets. 

Within the Cowaramup area, the keys cycling link proposed are as follows: 

> a primary route linking Gracetown to the Wadandi Track along Cowaramup Bay Road - performing a 
similar function to the Margaret River-Prevelly Shared Path. 

> a secondary route along the main street of Cowaramup (extending from Waverley Road to Roy Earl 
Drive) providing people with access to Cowaramup's shops and community facilities. 

> a secondary route along Memorial Drive providing a safe link between the Cowaramup town centre and 
the town's western residential area. 

> two local route loops providing residents of east and west Cowaramup with access to higher-order cycling 
facilities. 

Figure 4-1 shows the inter-regional cycling connections proposed near Cowaramup. 
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Figure 4-1 Inter-regional Cycling Connections Map 

~ 
N 

Conn 1::r Dtmsiro,rough 
to Cape Nuuralls[e: and 
Yallingup 

is 
I 

Co11!"H!c:e 1-far \l:ey to Myarup via 
d'i r d11,1erston d.-aln 

Mya l\ll) I, 
. I 

Cot1nect Bunbury oo Mandurali !ofMlngu ~ I I 
(various options, "- I I 

L---------____;;= =-t J. I 
I t\ I I t 'r--A-

Au rr:llfdO Yarun 
I _(. _ 

..,..~,;i,lf.!!t.ek 
Bunbury .L .,; · --

Corm~c.t. Buribury to But!>Glton , ,,. .~Witt~r loo 
(van ous options) ,, 

'-----------------==---' ~ C~Qrl 
I I \ 

..-------------~ GelorupQ., ~ ~ Oa~rd_an_u_p _ _ ~ 
Connl!Ct Capel to P!!p.permint 1 1 I Cot1nec:t C 
Grove Beach (various opticn~) , Bey-ai,u vla th~ dot 

I ~- Busselmn) 
P~p<crmf rit C..ro:,,e B~ad'i ' ~ ' , ~-~ I 

~ I 
'~o· t1mb-0ro1.1gh - - ~"",-,,, • .; Woon~ pµ 

Y.allirrgi.ip C),"'" lim8$el , , - .. ._ - ~~ 

Corm et COw.!raniup 
to Gnc.e{OWfl 

'I lfiBse · """, 

i ' I Link Dun:sborou~h eo eh@ Wadandl I 
\ Trac.k "ia th@ Yel'v:e rton Tramwai ' ~ - ~ - ----,, 
I 

' I 

Compleoo the Wada11di Track 
b~wllen Bus~el!tori and Augu.s:[a 

Legend 

---• Existing Pr imat'y Rou1:e 

- --- • Primary Route Opportunity 

---- Existing T oul"ist Trail 

- - - - , T,ourist Trail Oppo,rwnity 

---- Munda Biddi Trail 

Connect die. Munda Bldd to the 
Wadandt Track and th,!:! Ca.pl'.I$ ~on 

Con11 ~t Augu:m1. 
rn Cap. L!!.euw1n 

Source: Leewin-Naturaliste 2050 Cycling Strategy 

4.3 Public Transport Networks 

TransRegional were contacted with regards to future public transport services within the surrounding area of 
the Site. TransRegional advised that there were no new services planned for the area surrounding the Site. 
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5 Integration with Surrounding Area 

5.1 Major Attractors/Generators 

The surrounding attractors/generators within close proximity to the Site are shown below in Figure 5-1. 

Figure 5-1 Key Attractors/Generators within the Surrounding Area 

LEGEND 

• Commercial/Retail 
·• D Parks and Recreation 

D Education • 

Source: Metromap (2021) 
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6 Analysis of Transport Network 

6.1 Assessment Years and Time Period 

Peak times selected are 8:00 AM to 9:00 AM and 4:00 PM to 5:00 PM respectively for the morning and 
afternoon peak periods on weekdays, based on mid-block traffic volume data from the Main Roads WA 
TrafficMap website. 

In accordance with the WAPC Transport Assessment Guidelines for Structure Plans, the following model 
scenarios have been analysed as part of this assessment: 

> Scenario 1 - 2022 Existing Traffic without Development (AM and PM) 

> Scenario 2 - 2034 Traffic with Full Development (AM and PM) 

6.2 Key Assumptions 

The following provides a list of assumptions use in the assessment. 

> Heavy vehicle volumes are based on the traffic data obtained from the Main Roads WA Traffic Map. 

> A background growth rate of 1.67% was adopted for Bussell Highway for the future assessment 
scenarios. This growth rate was estimated from the traffic data for Bussell Highway (north of Gardiner 
Road, site number 15082) for the period 2016 to 2021. 

- For the side roads (Waverley Road, Roy Earl Drive and Wirrling Road) a growth rate of 1.0% was 
adopted as most of the "new" traffic on these roads likely will be generated by the proposed local 
structure plan and therefore not considered background traffic. 

> The following assumptions were made with regards to the proposed retirement village: 

- To gain a better understanding on the various components of the retirement village, several other 
retirement villages were within the surrounding area were used as comparison (mostly those located 
within Margaret River). Based on the review, the surrounding area retirement villages comprises of 
attached living dwellings and usually contains a communal building for social activities. The size of the 
lots usually ranges between 250-300 m2. 

- Therefore, it is assumed that the individual dwellings are approximately 250 m2 in size. For a 1.1 Ha 
site, this equates to approximately 44 dwellings. For the purpose of a conservative assessment, the 
community facilities as well as internal road and landscaping elements have been disregarded to 
maximise the trip generating component. 

6.3 Development Trip Generation 

Trip generation has been calculated for the proposed development utilising trip generation rates from the 
Institute of Transportation Engineers (/TE) "Trip Generation" 10th Ed and RTA Guide to Traffic Generating 
Developments. Table 6-1 provides the trip generation rate during the Weekday AM and Weekday PM, Table 
6-2 outlines the directional distribution acquired from ITE for the proposed development and Table 6-3 
summarises the total trip generation for the proposed development. 

Table 6-1 Trip Generation Rates 

Land Use Source Weekday AM Peak Weekday PM Peak Daily 

Residential ITE 210 0. 76 per dwelling 1.00 per dwelling 9.44 per dwelling 

Retirement Village ITE 252 0.20 per dwelling* 0.26 per dwelling* 3. 70 per dwelling 

• Note: peak hour of road network 

Table 6-2 Directional Distribution 

Residential 26% 74% 64% 36% 50% 50% 

Retirement Village 35% 65% 55% 45% 50% 50% 
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Table 6-3 Total Trip Generation 

Land Use Weekday AM Peak Weekday PM Peak Daily 

In Out In Out In Out 

Residential 69 197 224 126 1,648 1,648 

Retirement Village 4 6 7 6 82 82 

Total 76 205 231 133 1,730 1,730 

276 363 3,460 

Upon full development of the structure plan area, it is estimated that the development-generated traffic will 
be 276 vehicles during the weekday AM peak hour and 363 vehicles during the weekday PM peak hour. 

6.4 Development Trip Distribution 
The overall trip distribution used for the development traffic are detailed in Figure 6-1 and Figure 6-2, for 
inbound and outbound trips respectively. The development distribution considers the following: 

> Location of the development and access roads relative to the surrounding area. 

> Driver behaviour based on the local and arterial road network. 

Figure 6-1 Development Trip Distribution Inbound 
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Figure 6-2 Development Trip Distribution Outbound 
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6.5 Intersection Performance 
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Analysis of the traffic impacts of the proposed development has been carried out for the following intersections: 

> Bussell Highway/Wirring Road Intersection 

> Bussell Highway/Roy Earl Drive Intersection 

> Bussell Highway/Waverley Road Intersection 

The identified intersections have been analysed using the SIDRA analysis program. This program calculates 
the performance of intersections based on input parameters, including geometry and traffic volumes. As an 
output SIDRA provides values for the Degree of Saturation (DOS), queue lengths, delays, level of service, and 
95th Percentile Queue. These parameters are defined as follows: 

> Degree of Saturation (DOS): is the ratio of the arrival traffic flow to the capacity of the approach during the 
same period. The theoretical intersection capacity is exceeded for an un-signalized intersection where 
DOS> 0.80; 

> 95% Queue: is the statistical estimate of the queue length up to or below which 95% of all observed 
queues would be expected; 

> Average Delay: is the average of all travel time delays for vehicles through the intersection. An 
unsignalised intersection can be considered to be operating at capacity where the average delay exceeds 
40 seconds for any movement; and 

> Level of Service (LOS): is the qualitative measure describing operational conditions within a traffic stream 
and the perception by motorists and/or passengers. The different levels of service can generally be 
described as shown in Table 6-4. 

Table 6-4 Level of Service (LoS) Performance Criteria 

LOS Description Signalised Intersection Unsignalised Intersection 

A No or minimal delays (best condition). Queues 
:S:10 sec :S:10 sec 

are rarely more than one vehicle 

B 
Short traffic delays. Occasionally more than one 

10-20 sec 10-15 sec 
queued vehicle. 

C 
Average traffic delays. Often more than one 

20-35 sec 15-25 sec 
queued. 

D 
Long traffic delays. Regularly more than one 

35-55 sec 25-35 sec 
queued vehicle. 

Very long traffic delays. Traffic demand is near 

E or equal to the practical capacity of the 
55-80 sec 35-50 sec 

intersection. Almost always more than one 
queued vehicle. 

Forced flow conditions with extensive delays 
F caused by geometric and/or operational ;;:ao sec ;;:50 sec 

constraints external to the intersection. 

CW1200069 I 20 July 2022 I Commercial in Confidence 18 



< .. t) Cardno· Transport Impact Assessment 
Proposed Structure Plan, Lot 500 Wirring Road, Cowaramup 

6.6 SIDRA Analysis Results 

6.6.1 Scenario 1 - 2022 

6.6.1.1 Bussell Highway/Waverley Road 

Figure 6-3 shows SIDRA layout of the Bussell Highway/Waverley Road intersection and Table 6-5 provides 
a summary of the SIDRA results. 

Figure 6-3 SIDRA Layout for Bussell Highway/Waverley Road Intersection 
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Table 6-5 Bussell Highway/Waverley Road Intersection - Scenario 1 

~ AM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

Bussell Hwy T 0.20 0 A 3 
(S) R 0.20 6 A 3 

Waverley Rd L 0.04 5 A 1 

(E) R 0.07 8 A 2 

Bussell Hwy L 0.15 5 A 0 

(N) T 0.15 0 A 0 

All vehicles 0.20 - - -
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PM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

0.21 1 A 4 

0.21 7 A 4 

0.02 6 A 1 

0.03 8 A 1 

0.21 5 A 0 

0.21 0 A 0 

0.21 - - -
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6.6. 1.2 Bussell Highway/Roy Earl Drive 
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Figure 6-4 shows SI ORA layout of the Bussell Highway/Roy Earl Drive intersection and Table 6-6 provides a 
summary of the SIDRA results. 

Figure 6-4 
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SIDRA Layout for Bussell Highway/Roy Earl Drive Intersection 
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Bussell Highway/Roy Earl Drive Intersection - Scenario 1 

~ AM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

Bussell Hwy T 0.2 3 A 0 

(S) R 0.04 9 A 2 

Roy Earl Dr L 0.07 7 A 2 

(E) R 0.12 16 C 3 

Bussell Hwy L 0.01 5 A 0 

(N) T 0.21 0 A 0 

All vehicles 0.23 - - -
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PM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

0.23 3 A 0 

0.03 9 A 2 

0.06 7 A 2 

0.13 19 C 3 

0.01 5 A 0 

0.26 0 A 0 

0.26 - - -
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6.6. 1.3 Bussell Highway/Wirring Road 

Figure 6-5 shows SIDRA layout of the Bussell Highway/Wirring Road intersection and Table 6-7 provides a 
summary of the SIDRA results. 

Figure 6-5 
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Table 6-7 

Intersection 
Approach 

Bussell Hwy 
(S) 

Wirring Rd 
(E) 

Bussell Hwy 
(N) 

All vehicles 

SIDRA Layout for Bussell Highway/Wirring Road Intersection 
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Bussell Highway/Wirring Road Intersection - Scenario 1 

AM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

T 0.26 0.1 A 1 

R 0.26 9.8 A 1 

L 0.01 6.1 A 0 

R 0.02 13.5 B 1 

L 0.00 7.0 A 0 

T 0.23 0.0 A 0 

0.26 - - -
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PM Peak 

95th 

DOS Delay (s) LOS 
Percentile 

Back of 
Queue (m) 

0.26 0 A 2 

0.26 11 B 2 

0.01 7 A 0 

0.03 17 C 1 

0.01 7 A 0 

0.31 0 A 0 

0.31 - - -
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6.6.2 Scenario 2 - 2034 (Full Development) 

6. 6. 2. 1 Bussell Highway/Waverley Road 

Table 6-8 provides a summary of the SIDRA results Bussell Highway/Waverley Road intersection. 

Table 6-8 Bussell Highway/Waverley Road Intersection - Scenario 3 

~ AM Peak PM Peak 

95th 95th 

DOS Delay (s) LOS 
Percentile 

DOS Delay (s) LOS 
Percentile 

Back of Back of 
Queue (m) Queue (m) 

Bussell Hwy T 0.29 0 A 6 0.32 2 A 11 

(S) R 0.29 7 A 6 0.32 9 A 11 

Waverley Rd L 0.07 6 A 2 0.04 7 A 1 

(E) R 0.17 10 B 4 0.11 12 B 3 

Bussell Hwy L 0.21 5 A 0 0.33 5 A 0 

(N) T 0.21 0 A 0 0.33 0 A 0 

All vehicles 0.29 - - - 0.33 - - -

6. 6. 2. 2 Bussell Highway/Roy Earl Drive 

Table 6-9 provides a summary of the SIDRA results for Bussell Highway/Roy Earl Drive intersection. 

Table 6-9 Bussell Highway/Roy Earl Drive Intersection - Scenario 3 

~ AM Peak PM Peak 

95th 95th 

DOS Delay (s) LOS 
Percentile 

DOS Delay (s) LOS 
Percentile 

Back of Back of 
Queue (m) Queue (m) 

Bussell Hwy T 0.30 3 A 0 0.29 3 A 0 

(S) R 0.10 11 B 3 0.20 12 B 6 

Roy Earl Dr L 0.18 8 A 5 0.15 9 A 4 

(E) R 0.51 34 D 17 0.60 56 F 18 

Bussell Hwy L 0.02 5 A 0 0.05 5 A 0 

(N) T 0.26 0 A 0 0.33 0 A 0 

All vehicles 0.51 - - - 0.60 - - -
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6. 6. 2. 3 Bussell Highway/Wirring Road 

Table 6-10 provides a summary of the SIDRA results for Bussell Highway/Wirring Road intersection. 

Table 6-10 Bussell Highway/Wirring Road Intersection - Scenario 3 

~ AM Peak PM Peak 

95th 95th 

DOS Delay (s) LOS 
Percentile 

DOS Delay (s) LOS 
Percentile 

Back of Back of 
Queue (m) Queue (m) 

Bussell Hwy T 0.34 0 A 4 0.42 2 A 

(S) R 0.34 13 B 4 0.42 16 C 

Wirring Rd L 0.04 7 A 1 0.04 9 A 

(E) R 0.15 23 C 4 0.21 38 E 

Bussell Hwy L 0.01 7 A 0 0.02 7 A 

(N) T 0.33 0 A 0 0.41 0 A 

All vehicles 0.34 - - - 0.42 - -

6. 7 Analysis Summary 

A summary of the SIDRA results are as follows: 

> The Bussell Highway/Wirring Road intersection operates at an acceptable level of service for all 
scenarios. 

12 

12 

1 

5 

0 

0 

-

> The Bussell Highway/Roy Earl Drive intersection operates at an acceptable level of service for all 
scenarios. The level of service for the right turn out of Roy Earl Drive reaches LoS F for the PM peak 
period for Scenario 3. However, the queues and delays associated with this movement is not considered 
to be excessive (the threshold for LoS Fis 50 seconds). 

- However, it is noted that the traffic surveys were conducted during school holidays which represented 
the peak period, as requested by the Shire of Augusta-Margaret River. In this regard, the results are 
considered inflated in terms of average weekday traffic volumes and that for the majority of the year, 
the LoS at this intersection will likely be LoS E or better. 

> The Bussell Highway/Waverley Road intersection operates at an acceptable level of service for all 
scenarios. 

In conclusion, the proposed road network is able to satisfactorily accommodate the estimated traffic 
generated by the proposed structure plan. 
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7 Site-Specific Issues 

7.1 Intersection Warrant Assessment 

As Bussell Highway is a Primary Distributor managed by Main Roads WA, an intersection warrant 
assessment was conducted at the Bussell Highway/Wirring Road intersection to determine if intersection 
modifications are warranted. 

The Bussell Highway/Roy Earl Drive intersection was not assessed as the left turn and right turn pockets are 
already channelised. 

The volumes from the following periods were used for assessment: 

> Scenario 1 - 2022 Existing Traffic without Development (AM and PM) 

> Scenario 2 - 2034 Traffic with Development (AM and PM) 

The parameters are defined as follows: 

> OT1 and OT2 = Through traffic volumes 

> OR= Right turn volumes 

> OL = Left turn volumes 

> HV% = heavy vehicle percentage 

> OM = Major road traffic volume (based on table in the figure below) 

> x = Parameter which determines turning warrants, for 70 km/h :s; Design Speeds< 100 km/h 

- If x < 1.5, only a BAR/ BAL treatment is warranted 

- If 1.5 :s; x < 3.3, an AUR / AUL(S) treatment is warranted 

- If x ~ 3.3, a CHR / (AUL or CHL) treatment is warranted 
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Figure 7-1 Scenario 1 Bussell Highway/Wirring Road Intersection Warrant Assessment -AM 
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Figure 2.27: Calculation of the major road traffic volume QM 
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Figure 7-2 Scenario 1 Bussell Highway/Wirring Road Intersection Warrant Assessment - PM 

INTERSECTION WARRANTS 
~in Reads WA Supplerrent to Austroads Guide to Road Design - Part 4 A.8 
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Figure 2.27: Calculation of the major road traffic volume OM 
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Figure 7-3 Scenario 2 Bussell Highway/Wirring Road Intersection Warrant Assessment -AM 

INTERSECTION WARRANTS 
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Figure 2.27: Calculation of the major road traffic volume QM 
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Figure 7-4 Scenario 2 Bussell Highway/Wirring Road Intersection Warrant Assessment - PM 

INTERSECTION WARRANTS 
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Figure 2.27: Calculation of the major road traffic volume OM 
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Based on the existing traffic volumes, an AUR treatment (auxiliary right turn) is required for the right turn and 
a BAL (basic left turn) is required for the left turn at the Bussell Highway/Wirring Road intersection. The 
current intersection arrangement already includes an AUL, therefore the only warranted upgrade would be 
the AUR. 

With the proposed development and future assessment, the desktop assessment shows that a CHR 
(channelised right turn) will be required for scenarios both with and without the development-generated 
traffic. 

As the proposed connection between the proposed structure plan area and Wirring Road will increase the 
volume of traffic turning left and right at this intersection, it is recommended that the timing of the CHR 
modifications to this intersection coincide with the construction of the Wirring Road connection. 
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8 Conclusions and Summary 

This Transport Impact Assessment outlines the transport aspects of the proposed Site focusing on traffic 
operations, integration with the surrounding network, and local (structure plan) road requirements. 

This assessment has been prepared in accordance with the WAPC Transport Impact Assessment 
Guidelines for Developments: Volume 2 - Planning Schemes, Structure Plans and Activity Centre Plans 
(2016). 

The following are conclusions about the proposed development: 

> The proposed structure plan will provide for generally single residential development (approximately 350 
lots), a retirement village development site, public open space and a movement network. 

> Pedestrian and cycling infrastructure within the surrounding area is limited due to the rural nature of the 
surrounding development. 

> The two-way trip generation associated with the full development of the proposed structure plan is 
estimated to be 276 vehicles during the weekday AM peak hour and 363 vehicles during the weekday PM 
peak hour. 

> The Bussell Highway/Wirring Road intersection operates at an acceptable level of service for all 
scenarios. 

> The Bussell Highway/Roy Earl Drive intersection operates at an acceptable level of service for all 
scenarios. 

- The level of service for the right turn out of Roy Earl Drive reaches LoS F for the PM peak period for 
Scenario 3. However, as the DoS is less than 0.80, the queues and delays associated with this 
movement is not considered to be excessive (the threshold for LoS Fis 50 seconds). It is also noted 
that the traffic surveys were conducted during school holidays which represented the peak period, as 
requested by the Shire of Augusta-Margaret River. In this regard, the results are considered inflated in 
terms of average weekday traffic volumes and that for the majority of the year, the LoS at this 
intersection will likely be LoS E or better. 

> A review of the crash data shows that the number of recorded crashes within the surrounding area is low 
and is unlikely to result in any material impacts on the road network. 

> A turning warrant assessment was conducted to determine if intersection upgrades are warranted in the 
future. The intersection of Bussell Highway/Wirring Road was found to warrant a channelised right turn 
(CHR) treatment for scenarios both with and without the development-generated traffic. 

- As the proposed connection between the proposed structure plan area and Wirring Road will increase 
the volume of traffic turning at this intersection, it is recommended that the timing of the CHR 
modifications to this intersection coincide with the construction of the Wirring Road connection. 
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Executive Summary 
Stantec Australia Pty Ltd (Stantec) has been commissioned to prepare a desktop engineering servicing report for 
Lot 500 Wirring Road, Cowaramup (the Site) within the Shire of Augusta-Margaret River. 

A concept subdivision layout has been prepared by Rowe Group and is included as Appendix A. 

The information presented in this report is based on the concept subdivision layout, preliminary advice from the relevant 
service providers/authorities, and their available strategic planning information. 

The desktop review has identified that infrastructure exists within close proximity to the Site and can be extended to 
provide the proposed development with the services discussed within this report. 
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1. General 

1 .1 Introduction 
Stantec Australia Pty Ltd (Stantec) has been commissioned to prepare a desktop engineering servicing report for Lot 500 
Wirring Road, Cowaramup (the Site) within the Shire of Augusta-Margaret River. 

A concept subdivision layout has been prepared by Rowe Group and is included as Appendix A. The information 
presented in this report is based on the concept subdivision layout, preliminary advice from the relevant service 
providers/authorities, and their available strategic planning information. 

1 .2 Site Description 
1.2.1 Site Location, Topography, and Existing Features 

The Site is located on Wirring Road, Cowaramup within the Shire of Augusta-Margret River, approximately 11 km north of 
Margaret River. 

• 

Ciracetown 

Cowa mup • 

~ 
, 

' ; 

Margaret River 

• 

.,,_,,. 

Figure 1: Site Location 

Figure 2 on the following page indicates the majority of the Site is clear of vegetation, with several small pockets of trees 
remaining. Ground levels across the Site range between approximately 140.20mAHD to 133.00mAHD. A ridge running 
approximately north-south splits the Site, with the ground then generally falling to the north-west and north-east. The Site 
adjoins existing development to the north, and farmland to the south. 

Acid Sulfate Soil (ASS) risk mapping published by the Department of Water and Environmental Regulation, as presented 
in Figure 3, indicates most of the Site sits within an area of 'no known risk of ASS occurring within 3m of natural soil 
surface'. A very small area in the west is identified as having 'moderate to low risk of ASS occurring within 3m of natural 
soil surface ... '. 
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Figure 2: Site Overview (Imagery: Nearmap, dated 28/02/2022) 
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Figure 3: ASS Risk Mapping (Department of Water and Environmental Regulation) 
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2. Sewerage 

2.1 Existing Infrastructure 
Water Corporation operates a gravity sewerage network in the area surrounding the Site, with the locations of their existing 
infrastructure depicted in Figure 4. 

The existing gravity sewerage network is located to the north and west of the Site, with no existing sewerage infrastructure 
located south-east of the Site. 

There are three potential connection locations to the existing sewerage network where sewer stub lines have previously 
been extended into the Site; these are indicated in Figure 4 along with their approximate depths as calculated from as­
constructed data on Water Corporation's ESlnet system. 

EXISTING DN225 
SEWER STUB. 
APPROX. 4.9m DEEP. 

EXISTING DN150 
SEWER STUB. 
APPROX. 1.8m DEEP. 

, , , 
EXISTING DN150 
SEWER STUB. 
APPROX. 3.5m DEEP. 

EXISTING DN150 
SEWERS ACROSS 
WAVERLEY ROAD. 

Figure 4: Existing Water Corporation Sewerage Infrastructure 
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2.2 Proposed Development Servicing 
The Site is located within Water Corporation's SD242 Cowaramup Long Term Sewer Planning (SD242) scheme boundary, 
meaning that allowance has been made within Water Corporation's planning and infrastructure to service the Site with 
reticulated gravity sewerage. An extract from Water Corporation's SD242 document is included as Figure 5, with the Site 
shaded red. 

Water Corporation's SD242 indicates the Site will be serviced via extension of DN150 gravity sewers from the existing 
sewer stub locations, and that the Site is split across two existing wastewater pump station (WWPS) catchments. The 
western portion of the Site falls within the catchment of Cowaramup TPS1, and the eastern portion of the Site falls within 
the catchment of Cowaramup PS1. 

Sewerage infrastructure also exists to the north-east of the Site on the other side of Waverley Road as indicated in 
Figure 4. These sewers, subject to discussions with Water Corporation, could also potentially be extended across 
Waverley Road to service the Site. 

Water Corporation was contacted and they confirmed that their existing assets are capable of servicing the proposed 
development. 

m 
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Figure 5: Extract from Water Corporation's 5D242 
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3. Potable Water 

3.1 Existing Infrastructure 
Water Corporation operates a reticulated potable water network in the area surrounding the Site, with Figure 6 indicating 
the locations of their existing infrastructure. 

There are existing water mains terminating at the Site boundary in Roy Earl Drive and Duggan Drive. 

Additionally, there are two existing DN250 water distribution mains that traverse the Site - one following the south-west 
boundary and one in the north-east portion of the Site. It is understood the intention is for these mains to remain in place 
within appropriate easements and proposed road reserves. Detailed design will need to consider these existing mains and 
any requirements Water Corporation may have regarding construction works being undertaken around them. 

EXISTING DN150 
WATER STUB 

EXISTING DN250 
WATER MAIN 

Figure 6: Existing Water Corporation Water Infrastructure 

3.2 Proposed Development Servicing 
Water Corporation was contacted to provide advice on servicing the proposed development of the Site with potable water 
and to confirm whether the existing network has capacity to do so. Water Corporation advised that their existing assets 
can accommodate the proposed development. 

Correspondence from Water Corporation is included as Appendix B. 
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4. Underground Power 

4.1 Existing Infrastructure 
An analysis of Western Power's (WP) DFIS system has been conducted to determine the existing power supply 
configuration surrounding the development. The existing Western Power network surrounding the site consists of the 
following: 

• High Voltage (HV) Ring Main Unit (RMU) installed at the south-eastern end of Lions Drive. This RMU will in all 
likelihood be utilised to provide an HV take off point for the proposed subdivision. 

• HV underground cable from the western side of Bussell Hwy installed on the Northern side of Wirring Rd. It is 
likely that WP will require that this cable be used to interconnect the hv network that will be installed to service the 
proposed subdivision. 

• HV Ring Main unit installed in Stewart Smith Loop (adj Lot 7) on the Eastern side of Waverley Rd as part of a 
recent subdivision. This RMU will in all likelihood be utilized to provide a 2nd hv take off point for the proposed 
subdivision. 

4.2 Infrastructure Capacity/ Proposed Upgrades 
Based on the proposed development, it is likely that the site power demand will be in the vicinity of 1.65 MVA. This is 
based on the standard Western Power load allocation of 4. ?kV A per residential. 

The Western Power Network Capacity Mapping Tool indicates that the forecasted remaining capacity for this area for 2021 
is in the order of 20-25MVA (18/5/2022). This figure indicates that capacity is available at the zone substation, however we 
are unable to confirm whether any off-site feeder upgrades may be required to service the development. This can only be 
confirmed via a formal WP Feasibility or Design Information Package application. 

In order to service the proposed subdivision, a new HV ring main will be established using take off points from the 2 x 
existing RMU's near the site. The hv ring main will a total of 4 transformers within the subdivision. Transformer will be 
installed within public open spaces where possible as they have tire exclusion zones that significantly reduce usable space 
within residential lots. 

It should be noted that due to the dynamic nature of Western Power's network, infrastructure requirements and connection 
points referred above may differ when applications are placed in the future. It is recommended that a planning study be 
undertaken closer to the date of proposed load uptake to determine if the existing network has the capacity to service the 
proposed development. 
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5. Communications 
The proposed development will require a fibre ready pit and conduit network to be installed at the Developer's cost. 

The pit and conduit will be designed in accordance with NBN standards and will be installed in the telecommunications 
alignment within the internal road reserves. Once installed and inspected, ownership of the pit and conduit network will be 
transferred to NBN. 

An analysis of NBN's DBYD has been conducted in order to determine the location of the existing NBN network that would 
supply the proposed pit and conduit network. The nearest existing NBN networks are located within the road reserve on 
the northern side of Waverley Road with additional interconnection points at Duggan Drive, Lions Drive and Roy Earl 
Drive. Based on the proposed development, it is likely that the connection will initially originate from existing pits along 
Waverley Road or Roy Earl Drive. Minor works (relocations) may be required in this vicinity to accommodate the new 
connection to the subdivision. 

It should be noted that due to the dynamic nature of NBN's network, infrastructure requirements and connection points 
referred above may differ when applications are placed in the future. 

In addition to the new pit and conduit network, the developer will be required to remove all existing telecommunications 
infrastructure that may be located within the proposed new lots. 
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6. Gas 
There is no reticulated gas network in the Cowaramup area. 

It is understood that some developments in the Margaret River region utilise internal reticulated liquified petroleum gas 
(LPG) networks internally fed from a storage vessel on site and operated by a retailer such as Kleenheat. This is an option 
the development could consider as an alternative to bottled gas. 

m Lot 500 Wirring Road, Cowaramup 

Engineering Servicing Report 
Gas I 9 



Appendix A 
Concept Development Layout 
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LAND USE SUMMARY LOT 500 

SITE AREA (ha) 40.9 

PUBLIC OPEN SPACE (ha) 4.3 

DRAINAGE (hi) 0.8 

ROAD RESERVES (ha) 9.0 

R10 RESIDENTIAL AREA (ha) 5.4 

R15-20 RESIDENTIAL AREA (ha) 15.1 

R25 RESIDENTIALAREA (ha) 5.1 
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LOT SUMMARY 

ORIGINAL AREAS: 

LOT 500 40.93ha 

PUBLIC OPEN SPACE & DRAINAGE 

PUBLIC OPEN SPACE: 4.28ha 
(10.5%) 

DRAINAGE: 7,680m' 

R10 

PROPOSED LOTS: 51 

MINIMUM LOT AREA 990m' 

AVERAGE LOT AREA 1061m' 

MAXIMUM LOT AREA 1949m' 

TOTAL AREA 5.41 ha 

R1S-20 

PROPOSED LOTS: 215 

MINIMUM LOT AREA 541m' 

AVERAGE LOT AREA 704m2 

MAXIMUM LOT AREA 1218m' 

TOTAL AREA 15.1ha 

R25 

PROPOSED LOTS: 86 

MINIMUM LOT AREA 469m2 

AVERAGE LOT AREA 597m' 

MAXIMUM LOT AREA 835m' 

TOTAL AREA 5.14ha 

TOTAL 

PROPOSED LOTS: 352 

MINIMUM LOT AREA 469m2 

AVERAGE LOT AREA 730m' 

MAXIMUM LOT AREA 1949m' 

TOTAL AREA 25.7ha 

DATECREATED: Z022.D6.D9 ROWE 100 m PROJECTION MGA50 GDA94 
CADASTRE: LANDGATE 
SURVEY: SURVEYSOIJTH -28103/22 GROUP SCALE @ A3: 1 :4000 AERIAL: 15/10/2021 
Thisdorum~ntmayr'IO!b~r,,producodwil h<>ut Iii 9449-CON-05-A thewritten coosento/RoweGroup.All areas DESIGN anddlmenslons aresubject tosurvey 



Appendix B 
Water Corporation Correspondence 

- Loi 500 Wirring Road, Cowaramup liiil Engineering Servicing Report 



Fowler, Rhys 

From: 
Sent: 

Rob Pettersson < Rob.Pettersson@watercorporation.com.au > 
Monday, 27 June 2022 10:25 AM 

To: Fowler, Rhys 
Subject: RE: 500, 0, Wirring Road, Cowaramup SF0009374 

Categories: Filed by Newforma 

Hi Rhys, 

The response is that Water and Wastewater assets can accommodate the proposed development. 

Rob Pettersson 
Adv - Network Expansion 
Development Services 

E Rob.Pettersson@watercorporation.com.au 

T (08) 9420 3970 

watercorporation.com.au 

From: Fowler, Rhys <rhys.fowler@stantec.com> 
Sent: Wednesday, 22 June 2022 12:11 PM 
To: Rob Pettersson <Rob.Pettersson@watercorporation.com.au> 
Cc: Martin, Richard <richard.martin2@stantec.com> 
Subject: RE: 500, 0, Wirring Road, Cowaramup SF0009374 

Hi Rob, 

Are you please able to provide an update on the below? 

Thanks, 

Rhys Fowler 
Civil Engineer 

Direct: +61 8 9717 6103 
rhys.fowler@stantec.com 

Stantec Australia Pty Ltd 

Better Together, Even If We're Apart. Read more about Stantec's COVID-19 response, including remote working 
and business continuity measures. 

From: Fowler, Rhys 
Sent: Tuesday, 14 June 2022 11:06 AM 
To: Rob Pettersson <Rob.Pettersson@watercorporation.com.au> 
Cc: Martin, Richard <richard.martin2@stantec.com> 
Subject: RE: 500, 0, Wirring Road, Cowaramup SF0009374 
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Hi Rob, 

Just following up on the below discussed servicing advice for Lot 500 Wirring Rd, Cowaramup. 

Have the investigations now been undertaken and is further advice available? 

Thankyou, 

Rhys Fowler 
Civil Engineer 

Direct: +61 8 9717 6103 
rhys.fowler@stantec.com 

Stantec Australia Pty Ltd 

Better Together, Even If We're Apart. Read more about Stantec's COVID-19 response, including remote working 
and business continuity measures. 

From: Fowler, Rhys 
Sent: Wednesday, 8 June 2022 2:03 PM 
To: Rob Pettersson <Rob.Pettersson@watercorporation.com.au> 
Cc: Martin, Richard <richard.martin2@stantec.com> 
Subject: RE: 500, 0, Wirring Road, Cowaramup SF0009374 

Thanks Rob, we will await the findings. 

Regards, 

Rhys Fowler 
Civil Engineer 

Direct: +61 8 9717 6103 
rhys.fowler@stantec.com 

Stantec Australia Pty Ltd 

Better Together, Even If We're Apart. Read more about Stantec's COVID-19 response, including remote working 
and business continuity measures. 

Hi Rhys, 

There appears to be a number of issues with water supply in this area as our 
Region Ops Group have been asked to clarify. Unfortunately we are looking 
at 2 weeks investigation, report and findings. 

Sorry for this delay, Rhys I'll continue to keep you informed. 

Rob Pettersson 
Adv - Network Expansion 
Development Services 

E Rob.Pettersson@watercorporation.com.au 

T (08) 9420 3970 

□□□□ 
watercorporation.com.au 
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~ Please consider the environment before printing this email. 

Water Corporation E-mail - Report any suspicious emails to the WC Cyber Team using our "Report Phishing" button 
in outlook. 

The Water Corporation respects individuals' privacy. Please see our privacy notice at What about my privacy 

This Electronic Mail Message and its attachments are confidential. If you are not the intended recipient, you may 
not disclose or use the information contained in it. If you have received this Electronic Mail Message in error, please 

advise the sender immediately by replying to this email and delete the message and any associated attachments. 
While every care is taken, it is recommended that you scan the attachments for viruses. This message has been 

scanned for malware by Websense. www.websense.com 
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