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EXECUTIVE SUMMARY 

This Local Structure Plan (LSP) applies to Lot 51 Flynn Drive, Carramar, being the land contained 
within the inner edge of the line denoting the ‘Structure Plan Boundary’ as shown on the Structure 
Plan Map. 

A summary of all key statistics and planning outcomes of the LSP is provided in Table 3 below: 

TABLE 3: SUMMARY TABLE 

ITEM DATA STRUCTURE PLAN REF 
(SECTION NO.) 

Total area covered by the Structure Plan: 3.0290  hectares 1.2.2 

Area of each land use proposed: 
- Residential 
- Public Use (Drainage) 
- Public Open Space 

 
1.7507 hectares 
0.0621 hectares 
0.3479 hectares 

3.0 

Estimated Lot Yield: 39  lots 3.2 

Estimated number of dwellings: 39  dwellings 3.2 

Estimated residential site density 22 dwellings per site 
 hectare 

3.2 

Estimated population: 101 people 3.2 

Estimated number and % of public open 
space: 

- Local open space 

 
 
0.3479 hectares = 10% 

3.3 
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1. STRUCTURE PLAN AREA 

This Structure Plan shall apply to Lot 51 Flynn Drive, Carramar; being the land contained 
within the inner edge of the line denoting the Structure Plan Boundary as shown on the 
Structure Plan Map (refer to Plan 1 – Structure Plan Map). 

2. OPERATION 

The date the structure plan comes into effect is the date the structure plan is approved by 
the WAPC. 

3. STAGING  

Development is not dependent upon a staged approach. 

4. SUBDIVISION AND DEVELOPMENT REQUIREMENTS 

The Structure Plan Map outlines land use, zones and reserves applicable within the Structure 
Plan area. 

4.1 Land Use Permissibility 

Land use permissibility within the Structure Plan area shall be in accordance with the 
corresponding zone or reserve under the Scheme. 

4.2 Residential Zoned Land 

4.2.1 Dwelling Target 

a) An estimated 39 dwellings within the Structure Plan area. 

4.2.2 Density 

a) The Structure Plan Map defines the residential densities that apply to the 
Structure Plan area. 

4.3 Public Open Space 

Public open space is to be provided generally as shown on the Structure Plan Map and in 
accordance with the Public Open Space Schedule contained at Appendix 1. 

5. BUSHFIRE PRONE AREAS 

The site is in a bushfire prone area and is subject to the requirements of a Bushfire 
Management Plan. Implementation of the Bushfire Management Plan is to be addressed at 
both the subdivision and development stage in accordance with State Planning Policy 3.7: 
Planning in Bushfire Prone Areas. 
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6. ADDITIONAL INFORMATION 

Where additional information is required to be submitted by the Structure Plan, the details 
of the additional information and the stage at which it is to be submitted may be 
incorporated into the structure plan in a table. 

ADDITIONAL INFORMATION APPROVAL STAGE CONSULTATION REQUIRED 

Updated Noise Assessment and 
Management Plan 
Tree Assessment 
Landscape Plan 
Urban Water Management Plan 
Geotechnical Report including Karst 
Assessment 

Prior to Subdivision 
 
Prior to Subdivision 
Prior to Subdivision 
Prior to Subdivision 
Prior to Subdivision 
 
 

WAPC/City of Wanneroo 
 
WAPC/City of Wanneroo 
WAPC/City of Wanneroo 
WAPC/City of Wanneroo 
WAPC/City of Wanneroo 
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1. PLANNING BACKGROUND 

1.1 INTRODUCTION AND PURPOSE 

This LSP report has been prepared in accordance with the Western Australian Planning 
Commission (WAPC) Structure Plan Framework (August 2015). This LSP represents the logical 
extension of an existing Urban area to the north, and to that extent, the LSP abuts Agreed 
Structure Plan No.61 (ASP61) on its eastern boundary. 

The LSP has been prepared in collaboration with a team of specialist consultants, who have 
provided technical input in relation to the following matters 

 Bayley Environmental Services Environmental Assessment 
 VDM Group   Civil Engineering Services Report 
 Transcore   Traffic Impact Statement 
 Lloyd George Acoustics  Acoustic Report 
 Shawmac    Local Water Management Strategy 
 Coffey    Geotechnical and Drainage Assessment 
 Lex Bastian    Karst Assessment 

It should also be noted that this LSP has been prepared in consultation with the Department 
of Planning, City of Wanneroo’s Planning and Engineering Departments, Main Roads WA and 
the Department of Water. 

1.2 LAND DESCRIPTION 

1.2.1 Location 

Lot 51 is located in the suburb of Carramar, immediately south east of the intersection of 
Flynn Drive and Wanneroo Road, approximately 35 kilometres north of the Perth CBD and 9 
kilometres north-east of the Joondalup town centre.  Refer to Figure 1 – Location Plan. 

Carramar is characterised by large undeveloped landholdings, small rural residential 
landholdings to the east and south, and a golf course and existing urban development 
further to the south. 

1.2.2 Area and Land Use 

Lot 51 Flynn Drive, Carramar, comprises a total legal land area of 3.0290 hectares. 

Lot 51 has previously been cleared to facilitate agricultural activities, though some mature 
vegetation remains.  The subject land currently accommodates a single storey brick and tile 
dwelling and associated outbuildings (refer to Figure 2 – Aerial Site Plan). 

1.2.3 Legal Description and Ownership 

The subject land is registered in the ownership of Woodland Consortium Pty Ltd and is 
legally described as: 

 Lot 51 on Diagram 63970, Volume 2192 Folio 899.  

There are no restrictions or encumbrances registered on the Certificate of Title.  A copy of 
the Certificate of Title can be found at Appendix 2 – Certificates of Title and Survey Plans. 
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1.3 PLANNING FRAMEWORK 

1.3.1 Zoning and Reservations 

Metropolitan Region Scheme 

The subject land is zoned ‘Urban’ under the Metropolitan Region Scheme (MRS), and abuts a 
‘Primary Regional Road’ Reserve on its southern boundary (being Wanneroo Road). 

City of Wanneroo District Planning Scheme No. 2 

The subject site is zoned ‘Urban Development’ under DPS2. 

This LSP has been prepared in accordance with both the generic Scheme provisions relating 
to the preparation of structure plans and also those pertaining to the ‘Urban Development’ 
zone.  The objectives of the Urban Development Zone are detailed in Table 4 below. 

Table 1: DSP2 ‘Urban Development’ Zone Objectives 

Table 4: DPS2 ‘Urban Development’ Zone Objectives 

 Objectives of ‘Urban Development’ zone LSP Achieves Objectives By 

1. Designate land for future urban 
development; 

Site forms part of a growing urban 
development area; 

2. Provide for the orderly planning of large 
areas of land for residential and associated 
purposes through a comprehensive structure 
planning process; 

The LSP designates suitable uses throughout 
the LSP area based upon a comprehensive 
range of technical inputs; 

3. Enable planning to be flexible and 
responsive to changing circumstances 
throughout the developmental stages of the 
area. 

The LSP provides a comprehensive 
framework for future development without 
limiting the generality of evolving policies or 
practices. 

1.3.2 Planning Strategies 

Directions 2031 

Directions 2031 recognises the benefits of a more consolidated city and sets realistic goals to 
promote housing affordability and sustainable urban growth.  This LSP is considered 
compliant with the key objectives and themes of Directions 2031 and responds in the 
following manner:- 

 The LSP forms part of a wider urban area experiencing significant growth and 
development that is serviced by a range of local and district level facilities.  The area 
has been fully planned to comply with State policies, and represents an efficient use of 
urban zoned land; 

 The proposed development seeks to improve the viability of district and regional 
centres whilst enhancing community and environmental health; and 

 The LSP achieves a minimum 14 dwellings per gross urban zoned hectare. Though this 
is below the Directions 2031 minimum target of 15 dwellings per gross hectare of 
urban zoned land, it is considered sufficient given the site’s design constraints (such as 
the tapering cadastral boundary, noise impacts, and bushfire risk considerations). 



 

LAK CAR | 170331RLGA_Woodland Vista LSP   P a g e  | 7 
 
 

1.3.3 Planning Policies 

Urban Growth and Settlement 

This policy sets out the principles and considerations which apply to planning for urban 
growth and settlements throughout Western Australia. The objectives of this policy are: 

 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 and in recognition of relevant climatic, 
environmental, heritage and community values and constraints; 

 To promote the development of a sustainable and liveable neighbourhood form 
which reduces energy, water and travel demand while ensuring safe and 
convenient access to employment and services by all modes, provides choice and 
affordability of housing and creates an identifiable sense of place for each 
community; and, 

 To coordinate new development with the efficient, economic and timely 
provision of infrastructure and services. 

The proposed Development will aid in achieving the above through the provision of 
additional land for urban growth in a location where access to normal urban facilities and 
services is readily available and where there is little or no negative impacts on the local 
environment, heritage and community values. The growth will be well planned and 
managed, with the result being a neighbourhood with a sense of place and variety of lot 
types.  

Liveable Neighbourhoods: 
 
Liveable Neighbourhoods is a state-wide development control policy that aims to facilitate 
the development of sustainable communities.  It provides an integrated planning and 
assessment framework for the preparation of Structure Plans and subdivision designs and 
represents an alternative performance-based approach to conventional subdivision policies. 

The LSP presented within this report adopts the principles of Liveable Neighbourhoods and 
has been developed to meet the objectives and requirements of each of the Liveable 
Neighbourhoods design elements. 
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2. SITE CONDITIONS AND CONSTRAINTS 

A Context and Constraints Plan (refer Figure 3) has been prepared to illustrate the main 
issues discussed in this section of the LSP. 

2.1 BIODIVERSITY AND NATURAL AREA ASSETS 

The subject site contains scattered mature trees with limited understorey vegetation. It is 
noted that revegetation occurred during the 1980’s, as is evidenced by the size and type of 
vegetation on the site.   

The Department of Planning’s Bush Forever mapping, sourced from Landgate’s SLIP WA 
Atlas, does not show a Bush Forever site on the subject land. 

The Environmental Assessment Reports, prepared by Bayley Environmental Services (March 
2006 and December 2011) (refer Appendix 3), outline that: 

 the vegetation of the property is considered ‘degraded’ to ‘completely degraded’ as a 
result of prolonged grazing by horses;  

 there are some native species present (mostly trees and some shrubs) and many weed 
species; 

 there are some reasonable to large-sized tuart and jarrah trees present, although these 
showed signs of degradation; 

 one area near the centre of the property appears to have suffered less damage from 
horses, although it has been recently burnt in a fire. This area is largely contained within 
the Public Open Space shown on the LSP; and, 

No native fauna were observed. The only animals seen were two horses, although the owner 
advised that a large number had been present on the site prior to the fire when most were 
evacuated.Due to the degraded state of the vegetation, the site provides no significant 
habitat for native animals, although a few disturbance-tolerant bird species may make use of 
some of the larger trees. The property does not contain viable habitat for any of the listed 
species in the CALM Threatened and Priority Fauna Database, although Carnaby’s Black 
Cockatoo may be an occasional visitor to the few large trees. 

2.2 LANDFORM AND SOILS 

The landform features a gentle slope, falling from a high point of 49m AHD in the north west 
to a low point of 40m AHD in the southern corner.  Refer to Figure 2 – Aerial Site Plan. 

Acid Sulfate Soils 

 The Local Water Management Strategy (LWMS) prepared by Shawmac (refer Appendix 4) 
states that preliminary research shows the subject land is of low risk for Acid Sulfate Soils 
(ASS) and it is unlikely that further assessment will be required prior to construction. 
However, ASS will be assessed for the preparation of the Urban Water Management Plan 
(UWMP). In the event that the assessment indicates ASS being present, then an ASS 
Management Plan will be developed that addresses the specific constraints and issues. 
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Site Contamination 

 The Department of Environment and Conservation’s (DEC) Contaminated Sites Database 
does not identify the subject land as a “Known Contaminated Site”.   

A review of historical aerial photography and discussions with Planning Officers at the City of 
Wanneroo did not indicate any uses or activities that are of concern. It is considered that the 
risk of contamination from past and/or present land use activities is low. 

Karst Assessment 

In 2006 an investigation into subsurface limestone formations was undertaken, revealing no 
evidence of any karst formations under the site at shallow depths (refer Appendix 5). 
However, it did recommend that further penetrating investigations be undertaken to reveal 
any formations at greater depths. Should this be required, it is recommended that this occur 
at the subdivision stage.   

In addition, the investigation provided commentary on the treatment of drainage 
management as part of any future residential development. This shall be considered at the 
more detailed engineering stage, and as part of the stormwater management plans for  
the site. 

2.3 GROUNDWATER AND SURFACE WATER 

The site is not located within a 1-in-100 year ARI event floodplain of a river or major 
watercourse; and, owing to sandy soils, is generally devoid of surface water flow. 

Groundwater at the site is expected to be in the vicinity of 30 metres below the surface. As 
such, groundwater monitoring has not been undertaken. Groundwater at the site is 
expected to be marginally fresh, unsuitable for garden bores, and low risk of iron staining. 

2.4 BUSHFIRE HAZARD 

The site falls within a designated bushfire prone area. In accordance with the policy 
measures of State Planning Policy 3.7, a Bushfire Management Plan (BMP) has been 
prepared to assess the risk and set out appropriate management measures (refer  
Appendix 6). 

2.4.1 Bushfire Hazard Level 

The Bushfire Hazard Level applicable to the site and its surrounds has been assessed as 
‘moderate’ to ‘extreme’. The risk will be appropriately managed through the 
implementation of suitable Asset Protection Zones (APZ) and Hazard Separation Zones (HSZ) 
or the application of Bushfire Attack Level (BAL) construction standards in accordance with 
Australian Standard AS3959-2009. To that end, the design of the LSP responds directly to 
bushfire risk insofar that that roads, public open space and drainage is sited to maximise 
separation to potential bushfire hazards. 

 



 

LAK CAR | 170331RLGA_Woodland Vista LSP   P a g e  | 10 
 
 

2.4.2 Bushfire Attack Level 

A BAL Contour Map contained within the BMP shows the site is capable of accommodating 
development without requiring construction to BAL-40 or BAL-FZ construction standards. In 
order to prevent inappropriate siting of development within future lots, it may be necessary 
for Local Development Plans to prescribe minimum setbacks on lots that fall partially within 
areas subject to BAL-40 or BAL-FZ. This shall be determined following the preparation of a 
BAL Contour Map at subdivision stage once lot boundaries are known. 

2.4.3 Bushfire Management Measures 

The BMP sets out management measures to maintain an acceptable level of risk in 
accordance with the acceptable solutions of the Bushfire Protection Criteria listed at 
Appendix 5 of the Guidelines for Planning in Bushfire Prone Areas (Guidelines). This includes 
responses to the location, siting and design, vehicular access, and water elements of  
the Guidelines. 

2.5 HERITAGE 

The Department of Aboriginal Affairs Aboriginal Heritage Inquiry System indicates that there 
are no known heritage sites located on the subject land. 

The Environmental Assessment Reports, prepared by Bayley Environmental Services (March 
2006 and December 2011), outline that: 

 there are no Aboriginal heritage sites within 1km of the property.  The nearest recorded 
site is associated with Lake Neerabup, which is 1.3km north-west of the property; and, 

 the property does not contain any significant physical features (hills, rocky outcrops, 
caves, creeks, wetlands) that would suggest a likelihood of any ethnographic 
significance). 

Refer to Appendix 3 for the Environmental Assessment Reports by Bayley Environmental 
Services. 

2.5.1 CONTEXT AND CONSTRAINTS ANALYSIS 

A Context and Constraints Plan (refer Figure 3) has been prepared to illustrate the main 
issues discussed in this section of the LSP. 

OPPORTUNITIES 
Industrial Area 

There is a recently approved industrial park north east to the subject land developed by 
LandCorp named ‘Meridian Park’. The area was developed to meet the industrial land 
demand in the north-west district corridor of Perth for the next 20 years. The development 
comprises 400 hectares of general industrial, service industrial and business zoned land. The 
development is expected to create approximately 20,000 new employment opportunities, 
thereby encouraging significant development and growth in the surrounding areas.  
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Future Residential 

Adjacent Lots 1 and 2 Flynn Drive, Carramar, are the subject of Agreed Structure Plan 61, 
which proposes low density residential uses, open space, and an equine recreation park.  

The proposed development on Lots 1 and 2 complements the proposed LSP, and represents 
the logical expansion of an existing urban area further to the south. 

2.5.2 CONSTRAINTS  

Powerline Easement 

High voltage powerlines are located adjacent to the southern boundary of the subject site, 
along the eastern side of Wanneroo Road. 

Initial consultation with Western Power has indicated that an approximate 12 metre 
easement will be required from the powerlines to all dwellings/buildings. The proposed LSP 
limits the impact that the powerline easement will have on future development by locating 
road reserves and open space within the easement area to the extent that it is reasonable. 
However, those areas that are affected by the easement will require consideration at 
subdivision and engineering stage, at which point, the exact width of the easement will  
be determined. 

Flynn Drive Realignment 

Flynn Drive is proposed to be realigned to access Wanneroo Road approximately 660m north 
west of the current intersection, which will subsequently be closed and converted to a cul-
de-sac. The proposed realignment aims to better service the increased traffic demands of 
the future 400 hectare Meridian Park industrial estate to the north east of the subject site. 

Whilst the proposed realignment will likely reduce the impacts of heavy vehicle movements 
to and from the abovementioned industrial estate, it will add approximately 2km to the trips 
of future residents who wish to access the subject site from Wanneroo Road.  

Noise 

A Noise Impact Assessment undertaken by Lloyd George Acoustics concluded that the 
majority of lots fronting Wanneroo Road are predicted to exceed the SPP 5.4 Limit criteria, 
and recommended that both façade treatments and an acoustic barrier, 2.5m above road 
height, be considered (refer Appendix 7).  

As per these recommendations, the LSP incorporates these treatments, with quiet house 
design principles to be outlined through a Local Development Plan, and notifications to be 
placed on the Certificates of Title for all future affected lots (refer section 3.7.1 for  
further detail). 

An updated Noise Impact Assessment will be required at subdivision stage to address any 
management measures required to mitigate noise impacts on the final design. 
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3. LAND USE AND SUBDIVISION REQUIREMENTS 

3.1 LAND USE 

The proposed landuses comprise low and medium density residential uses, public open 
space, and drainage. Refer to Plan 1 – Local Structure Plan. 

3.2 RESIDENTIAL 

The LSP proposes low and medium residential densities, comprising R25 and R30. This mix of 
densities generally serves to provide a transition between the low density (R5) uses 
proposed in the adjoining Agreed Structure Plan No.61, whilst still accommodating 
conventional housing product. 

The total area available for residential development is approximately 1.7507ha, which will 
accommodate approximately 39 lots, each comprising a single dwelling with a total 
population of 101 people, representing a density of 22 dwellings per site hectare. 

The proposed lot layout has been orientated such that it can provide effective surveillance of 
the public domain such as the streets and public open spaces, whilst minimising the impact 
of the powerline easement and potential bushfire hazards. 

3.3 PUBLIC OPEN SPACE 

The proposed Public Open Space (POS) comprises one site 3,479m2 in area, comprising 
10.09% of the gross subdivisible area. 

The location and shape of the proposed POS responds to the context of the site by 
incorporating a drainage swale, retaining some significant trees, providing additional 
separation to potential bushfire hazards, and allowing for relatively conventional and 
developable lots. Additionally, all future lots will be within 200m of the POS, providing all 
future residents with easy access to recreational space. 

3.4 MOVEMENT NETWORKS 

3.4.1 Road Network 

The proposed road network comprises two roads with a reserve width of 15m (reduced to 
13.5m where abutting POS).  

The site is to gain access from Flynn Drive through a priority-controlled T-intersection, 
approximately 35m north east of where it intersects Wanneroo Road. Flynn Drive is 
proposed to be realigned to access Wanneroo Road approximately 660m to the north of 
where it currently intersects, at which time the current intersection will be closed. 

A Traffic Impact Assessment has been prepared by Transcore (refer Appendix 8). This 
Assessment states that the development would generate approximately 360 daily vehicle 
trips during a typical week day. The Assessment concluded that the impact of the traffic from 
this development on the operation of the surrounding road network is marginal to moderate 
and therefore does not necessitate any upgrades to these roads. 
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3.4.2 Public Transport and Cyclist Network 

The Clarkson Train Station is located 6 kilometres west of the subject land. Additionally, a 
number of bus routes are available approximately 1 kilometre south of the subject land 
along Wanneroo Road. Given the growth and development of the area, is likely that the 
Public Transport Authority will investigate additional future bus routes in the Carramar area. 

In accordance with the Department of Transport Perth Bike Maps, the portion of Wanneroo 
Road that abuts the subject land is considered a ‘Poor Road Riding Environment’ due to the 
large volume of fast traffic without cycle paths. However, Flynn Drive is considered to be a 
‘Medium Road Riding Environment’. It is recommended that the Department of Transport 
consider cycle paths in their upgrades of Wanneroo Road and Flynn Drive. 

3.5 WATER MANAGEMENT 

A Local Water Management Strategy (LWMS) has been prepared by Shawmac (July 2016) to 
support the implementation of the LSP (refer Appendix 4). The LWMS has been prepared to 
achieve best practice water management outcomes through strategies that manage the 
total water cycle in a sustainable manner, in accordance with the objectives of State 
Planning Policy 2.9: Water Resources. The LWMS is summarised briefly below. 

3.5.1 Groundwater Management 

Groundwater at the site is expected to be in the vicinity of 30 metres below the surface. 
Given this depth, the use of controlled groundwater levels and fill is not required.  

3.5.2 Stormwater Management 

The stormwater management strategies for the site include: 

 Implementing a drainage design that limits the peak outflow from the development to 
pre-development levels through on-site storage and infiltration; 

 Utilising lot connections to the public stormwater network (see details below); 
 Providing rain-gardens to reduce nutrient loads; and, 
 Providing two stormwater retention basins to control the outflow for the 1, 5, and 100 

year ARI events and ensure that the 1-in-100-year ARI event flood levels are below 
residential floor levels. 

Geotechnical investigations have concluded that karstic features may underlie the site. This 
precludes the use of on-site soakwells; as concentrated water run-off may affect foundation 
conditions by mobilising loose sands in the limestone discontinuities. As such, lot-
connections to the public stormwater network will be used instead. 

3.6 EDUCATION FACILITIES 

There are no schools or educational facilities provided within the proposed Local  
Structure Plan.  

Additionally, it is not expected that the additional population to be accommodated in the 
proposed development will create the need for additional educational facilities nor will it 
create a burden on those existing. 
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3.7 INFRASTRUCTURE COORDINATION, SERVICING AND STAGING 

3.7.1 Transport Noise Impacts 

A Noise Impact Assessment undertaken by Lloyd George Acoustics concluded that “the 
majority of lots fronting Wanneroo Road are predicted to exceed the SPP 5.4 Limit criteria,” 
and recommended that both façade treatments and an acoustic barrier, 2.5m above road 
height, be implemented (refer Appendix 7). However, as the design of development has 
changed since the preparation of the Noise Impact Assessment, further assessment may be 
required at subdivision stage to determine appropriate management measures. 

3.7.2 Power 

An Engineering Services Report prepared by VDM Group confirms that an existing 
underground power supply on the eastern side of Wanneroo Road has sufficient capacity to 
service the proposed development with underground power (refer Appendix 9). 

3.7.3 Water 

There is no existing water main in the subject area. Mains water can be supplied through the 
extension of an existing 300mm diameter water main in Wanneroo Road, northwards from 
Golf Link Drive to Carramar Road for a distance of 500 metres, and then a 250mm water 
main to the site for a distance of 1.4km (refer Appendix 9).  

3.7.4 Wastewater 

There is no existing sewer infrastructure in the area. A new gravity fed sewer can connect to 
the existing sewer line near Golf Links Drive and Wanneroo Road (refer Appendix 9).This 
sewer infrastructure has sufficient capacity to service the proposed development. 

3.7.5 Telecommunications 

There is an existing Telstra network in the immediate vicinity of the subject site with 
sufficient capacity to service the development with telecommunications services (refer 
Appendix 9). Telstra will install any new telecommunication network facilities to the 
proposed lots, subject to the developer providing, at their cost, trenching for cable laying.  

3.7.6 Gas 

There is an existing 150mm diameter high pressure gas main within the Wanneroo Road 
reserve; with sufficient capacity to service the development with reticulated gas services 
(refer Appendix 9). A pressure reducing station will need to be installed to reticulate the gas 
throughout the subdivision. 
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4. CONCLUSION 

This LSP report, accompanying plans, and appendices, satisfy the Council’s Scheme 
requirements with respect to the objectives of the ‘Urban Development’ zone, and the 
preparation of Structure Plans. 

The Local Structure Plan as described in this report satisfies the planning frameworks 
adopted by the City of Wanneroo and the Western Australian Planning Commission and the 
advice received during consultation with other agencies. The Plan should ultimately assist in 
achieving a contemporary and well integrated subdivision that provides the foundation for a 
strong and cohesive community. 

In light of the above, the Local Structure Plan as submitted represents a logical, well planned 
and timely addition to the ongoing development of the Carramar locality. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 1:  
Public Open Space 

Schedule 
 
 



LAK CAR/ 161021 POS SCHEDULE.xlsx ha ha
Gross area
Lot 51 Flynn Drive 3.0290

A GROSS AREA 3.0290

Deductions
Non Creditable open area's (1:1 drainage) (J) 0.0540

Public Use Reserve (Drainage) 0.0621

B Sub-total 0.1161
C Excess Restricted POS ((M-(0.02(A-B)))/0.98=C) 0.0000
D TOTAL DEDUCTIONS (B+C=D) 0.1161

E Net Subdivisible Area (A-D=E) 2.9129
F 10% Requirement (10% of E = F) 0.2913

POS requirement
G Minimum 80% unrestricted open space (80% of F=G) 0.2330

H Maximum 20% restricted open space (20% of F=H) 0.0583

POS provided
O Total unrestricted open space (N) 0.2839

P Net restricted open space (M-C=P) 0.0100

Q Creditable restricted open space (to a max H) 0.0100

R Total creditable POS provided (O+Q) 0.2939
S Percentage of POS provided (R/E) 10.09%
T POS Balance area (R-F) 0.0026

U Gross POS (I) 0.3479

V Gross POS /gross area (I/A) 11.49%

POS SCHEDULE - TABLE 1 (of 2)
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APPENDIX 2: 
Certificate(s) of Title 

and Survey Plan(s) 
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APPENDIX 3:  
Environmental 

Assessment Report + 
Addendum 
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1.0 INTRODUCTION 
 
 
Woodland Consortium Pty Ltd (the proponent) proposes to rezone Lot 51 Flynn Drive, 
Carramar (the subject land) to permit its subdivision into approximately 47 residential 
lots.  The subject land is currently zoned Special Residential under the City of 
Wanneroo Town Planning Scheme and Rural under the Metropolitan Region Scheme.  
An application for rezoning to Urban under the TPS and MRS has been prepared for 
submission to the City of Wanneroo and the WAPC.  This environmental summary 
report has been prepared in support of that application. 
 
Lot 51 is located at the south-east corner of Flynn Drive and Wanneroo Road, and has a 
total area of 3.304 hectares.  Figure 1 shows an aerial view of the subject land. 
 
The subject land currently contains one house and a number of fenced paddocks.  The 
land was previously used for horse grazing but is currently unused apart from the 
house. 
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2.0 KEY ENVIRONMENTAL FACTORS 
 
 
2.1 Geology, Topography and Soils 
 
The Geological Survey of Western Australia maps the subject land as  
“LS2: Tamala Limestone (Qtl) with abundant karstic phenomena including caves, 
swallows and dolines” (Gozzard, 1982). The geomorphology is described as 
“Interbarrier depression with prominent karstic phenomena.”  The soils are limestone-
derived yellow-brown fine to coarse grained aeolian sands. 
 
The subject land lies at an elevation of 40m to 50m AHD, sloping gently downwards 
from north to south at gradients of 2% to 8%. 
 
2.1.1 Karst 
 
Coffey Geosciences investigated the occurrence of karstic features on the subject land 
in 2005.  The study found variable subsurface conditions ranging from dense surface 
sand to limestone in places from 5m depth and loose sand in zones to at least 5m below 
ground level. 
 
The Coffey study found potential for differential settlement beneath foundations, with the 
overall site stability equivalent to Class “S”.  The report recommended stiffened footings 
for buildings and site-specific compaction tests. 
 
Karst expert Lex Bastian inspected the subject land in 2006 looking for evidence of 
hidden near-surface caves (e.g. collapses, limestone outcrops, washaways).  He found 
no evidence and concluded that there were no hidden near-surface features.  He noted, 
however, that deeper caves were a possibility. 
 
The conclusion that can be drawn from these studies is that surface conditions are 
suitable for building provided that inspections of each building site are carried out and 
suitable stiffening of footings is undertaken. 
 
2.1.2 Acid Sulphate Soils 
 
The limestone soils of the subject land are not prone to occurrence of acid sulphate 
soils (ASS).  The DEC maps the subject land as “low to nil risk” of ASS.  No further 
investigation of this factor is warranted. 
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2.2 Hydrology 
 
2.2.1 Surface Water 
 
There is no defined natural surface drainage on the subject land.  Surface runoff would 
occur only over short distances during and immediately following heavy rainfall.  There 
is evidence of short-term ponding in the low-lying southern corner of the lot, which 
appears to collect runoff from the present embankment of Wanneroo Road and the 
adjacent old Wanneroo Road alignment.  
 
2.2.2 Groundwater 
 
The subject land is located in the south-western outflow zone of the Gnangara Mound.  
Groundwater is present at 17-18m AHD (22-32m below ground level), flowing west-
southwest at a gradient of about 1/200 (GIS data supplied by DEC). 
 
No information on groundwater quality beneath the subject land is available; however, 
given the limestone soils and the absence of intensive agricultural operations for several 
kilometres upgradient, the quality is expected to be high. 
 
2.2.3 Water Resources 
 
The subject land is located within the Carramar sub-area of the Wanneroo groundwater 
area.  This area is not a proclaimed groundwater area. 
 
As at August 2009, the Gnangara Groundwater Areas Allocation Plan listed the total 
available superficial groundwater resource in the Carramar sub-area as 1,700,000 kL, of 
which 1,536,390 kL (90%) was already allocated, leaving 10% available for allocation.  
In November 2011 the percentage allocated had increased to 98.48%, leaving just 
1.52% (25,840 kL) available for allocation (DoW, pers. comm.) 
 
The Department of Water has historically allocated water resources on a first come-first 
served basis up to 100%.  This policy is currently under review. 
 
Assuming that a development on Lot 51 includes 10% public open space (0.3ha), and 
that POS is irrigated at a rate of 7,500 kL/ha/annum (in accordance with DoW policy), 
then the development would require 2,250 kL/a of groundwater for POS irrigation.  This 
amount is well within the currently available resource.  However, there is no guarantee 
that this amount will still be available when an application for a licence is made.  Under 
current DoW policy, applications for groundwater allocation cannot be made until the 
water is actually required. 
 
2.2.4 Drainage 
 
Water movement within the subject land currently occurs almost entirely through 
infiltration, with the exception of some minor surface ponding in the southern corner.  
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The elevated position, sandy soils and deep groundwater table provide ample capacity 
for infiltration of most runoff from the developed site at or near the source.  Current 
plans are understood to incorporate an infiltration basin in the southern corner to 
accommodate runoff from storms in excess of 1 year ARI. 
 
Coffey Geotechnics carried out a geotechnical assessment of the southern infiltration 
basin site in 2007, focussing on karst and potential instability.  The assessment found 
that the site was suitable for a basin provided that buffers of 30m to building envelopes 
and 20m to Wanneroo Road were maintained as a precaution against subsidence. 
 
 
2.3 Vegetation and Flora 
 
2.3.1 Vegetation Type and Condition 
 
The vegetation of the subject land is mapped by Heddle et al. (1980) as Cottesloe 
Complex – Central & South, which is described as a mosaic of Tuart woodland and 
Tuart-Jarrah-Marri open forest on deeper sands.  This description was confirmed by 
botanist Dr Arthur Weston, who inspected the site in 2006.  Dr Weston’s report is 
attached in Appendix A. 
 
Weston (2006) described the condition of the remaining vegetation as Completely 
Degraded to Degraded (according to the condition scale used in Bush Forever) as a 
result of clearing, grazing and trampling by horses.  A fenced section of about 2,000m2 
in the central west of the site was in somewhat better condition due to the absence of 
horses and clearing but had been recently and severely burnt. 
 
Phillip Bayley re-inspected the subject land in November 2011.  The property had 
apparently not been used for horse grazing for some time but no significant regrowth 
had occurred except in the fenced off section, where some understorey species 
(particularly Xanthorrhoea and Acacias) had recovered from the 2006 fire.  Many of the 
larger trees had not recovered. Overall, this section appeared to be in Good condition. 
 
A number of recently dead Jarrah trees were observed on the 2011 site inspection, 
including some in the fenced off section.  The cause of death is unclear but the pattern 
and timing of the deaths suggests dieback as a cause.  Only a small handful of live 
Jarrah and Banksia trees survive on the property. 
 
2.3.2 Floristic Communities 
 
The degraded condition of the vegetation makes accurate assignment of floristic 
community types impossible.  Weston (2006) suggested that the vegetation might 
belong to FCT 24 (Northern Spearwood shrubland and woodland) and/or FCT 28 
(Spearwood Banksia attenuata or B. attenuata – Eucalyptus woodlands), based on the 
presence of these communities in the nearby Bush Forever Site 383.  Neither of these 
FCTs is listed as threatened in State or Commonwealth databases. 
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2.3.3 Flora 
 
The flora of the subject land is heavily depauperate due to past clearing, grazing, fire 
and weed invasion. 
 
Weston (2006) carried out a search of the DEC rare flora databases over a radius of 
10km around the subject land.  The search found no rare species whose preferred 
habitat appeared to be present at the site. 
 
An updated search of the DEC databases in 2011 for a 5km radius around the subject 
land (Appendix B) revealed no new records of Declared Rare Flora species beyond 
those in the 2006 listing.  The 2011 list contained several Priority Flora species that did 
not appear in the 2006 list.  These were: 
 
 Drosera sidjamesii x (Priority 1) 
 Leucopogon sp. Yanchep (P3) 
 Melaleuca sp. Wanneroo (P1) 
 Schoenus griffinianus (P3) 
 Tetraria sp. Chandala (P2) 
 Fabronia hampeana (P2). 

 
Most of these Priority species are unlikely to be present due to either their habitat 
preferences (e.g. Drosera sidjamesii: swamp margins; Fabronia hampeana: Zamia Palm 
thickets; Shoenus griffinianus: white sand) or their vulnerability to grazing (Tetraria sp. 
Chandala: a sedge).  The habitat preferences of two of the species, Leucopogon sp. 
Yanchep and Melaleuca sp. Wanneroo, are unknown and so the possibility of their 
being present cannot be discounted.  However, neither was observed during either the 
2006 or 2011 site surveys. 
 
Given the heavily degraded condition of the site vegetation and the results of the site 
searches, the overall probability of any rare or significant species being present appears 
low. 
 
 
2.4 Fauna 
 
2.4.1 Overview 
 
The degraded vegetation of the subject land provides low-quality habitat for a limited 
range of disturbance-tolerant fauna.  The 2011 site inspection produced sightings of 
common bird species including Galah, Corella, Magpie, Rufous Whistler, Black-faced 
Cuckoo-shrike and Ringneck (twenty eight) Parrot.  No small bush birds (e.g. wrens) 
were observed.  No direct or indirect signs of mammals (e.g. kangaroos) were found.   
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2.4.2 Threatened Fauna 
 
A search was made during the 2011 site inspection for potential breeding habitat trees 
for Carnaby’s Black-cockatoos.  The search was made by locating trees with a  
diameter at breast height (dbh) of at least 0.5m, and examining these with binoculars for 
evidence of hollows 100mm or more in diameter.  
 
The search found seventeen Tuart trees and four dead Jarrahs with a diameter of 0.5m 
or more.  Of these, six had one or more hollows larger than 100mm, making them 
potential nesting sites for cockatoos.  Six others had hollows smaller than 100mm, 
meaning that they are not currently suitable as cockatoo nesting trees.  No direct (i.e. 
presence of cockatoos) or indirect (i.e. presence of scratch marks) evidence of current 
use of any of these hollows was observed. 
 
Given the small number of potentially suitable trees, the presence of corellas and galahs 
(which compete with cockatoos for nesting sites) and the absence of local food 
resources (Banksias), it is concluded that the potential for use of the subject land for 
breeding by cockatoos is low. 
 
 
2.5 Aboriginal Heritage Sites 
 
A search of the DIA online Aboriginal Sites Database in 2006 found no registered 
Aboriginal heritage sites within 1km of the property.  The nearest recorded site is 
associated with Lake Neerabup, located about 1.3km north-west of the property.  The 
results of the DIA database search are attached in Appendix C. 
 
No field search for Aboriginal heritage sites was conducted as part of this investigation.  
However, the severe vegetation and ground disturbance caused by prolonged horse 
grazing makes it unlikely that any archaeological material that previously existed would 
still be identifiable.  The property does not contain any significant physical features (hills, 
rock outcrops, caves, creeks, wetlands etc.) that would suggest a likelihood of any 
ethnographic significance. 
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3.0 CONCLUSION 
 
 
The subject land does not appear to possess any vegetation, fauna or cultural features 
of any conservation significance. It is therefore concluded that there is no environmental 
impediment to rezoning and subdivision of the subject land for urban use. 
 
It is noted that groundwater availability in the area is limited and supply for POS 
irrigation cannot be guaranteed. 
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Flora and Vegetation Survey  
Lot 51 Flynn Drive 

Carramar 
City of Wanneroo 

 
REPORT 

 
Introduction 
 
The survey area, Lot 51 Flynn Drive, is approximately 2ha in the south-eastern corner of the 
intersection of Flynn Drive with Wanneroo Road. 
 
This report on the vegetation complexes, vegetation units, vegetation condition, floristic community 
types, flora and significant flora of Lot 51 is based upon field work on Tuesday morning, 21 March 
2006, when we drove just inside the eastern boundary of the property and walked into the centre of the 
property and through it at several points.  We also drove on the roads outside the northern and western 
boundaries and looked into the property from there. 
 
Soils 
 
The Perth 1:250,000 scale sheet of landforms and soils mapping of the Darling System, by Churchward 
and McArthur, shows the survey area as being in the Cottesloe (Ct) unit, with shallow brown sands 
over limestone.  The Herdsman (Hd) peaty swamp unit is a short distance north-west of the survey 
area, and the Karrakatta (K) unit, with deep yellow sands over limestone, is further east and south.  
 
Vegetation Complex 
 
The Perth 1:250,000 scale sheet of the vegetation complexes of the Darling System, by Heddle et. al., 
shows the survey area as being in the Cottesloe Complex – Central and South (52), with woodlands and 
open forest being dominated by tuart (Eucalyptus gomphocephala).  The Herdsman Complex (53: 
sedgelands and fringing woodlands) is a short distance north-west of the survey area, and the 
Karrakatta Complex – Central and South (49: predominantly open forest dominated by tuart) is further 
east and south.  
 
Vegetation Units 
 
The vegetation of Lot 51 Flynn Drive is, for the most part, tuart (Eucalyptus gomphocephala) 
woodland to open woodland over jarrah (Eucalyptus marginata) low woodland to open woodland over 
heavily grazed pasture grasses and bare ground.  Banksia grandis trees are sparsely dispersed through 
the lot and there are scattered, heavily browsed balga (blackboy: Xanthorrhoea preissii) shrubs there 
that vary from low open shrubland to shrubland through the property. 
 
The densest remaining native vegetation is a fenced stand of tuart woodland over jarrah – Banksia 
grandis low open woodland to low woodland over balga low heath to open shrubland next to the 
central part of the south-west boundary of the lot.  It is shown in Phil Bayley’s Photo 6.  Because all of 
it was burnt within the previous two weeks and has been trampled, though apparently not so heavily as 
the rest of the property, the ground layer of herbaceous plants and small to medium sized shrubs was 
almost totally absent at the time of the survey (a few plants of Dryandra lindleyana were the 
exceptions).  There are also small trees of Banksia prionotes and Jacksonia sternbergiana in the stand. 
 
Small trees of peppermint (Agonis flexuosa), both planted and spread from plantings, are in the 
northern part of the property.  According to Leaf and Branch, by CALM’s Robert Powell, peppermint 
occurs naturally only as far north as Swanbourne and City Beach, not Wanneroo. 
 
Banksia attenuata and a few trees of red gum (Corymbia calophylla) and Banksia menziesii are in the 
central and southern parts of the lot.  One or a few Eucalyptus todtiana trees are on the east side. 
 



Vegetation Condition 
 
All of the vegetated parts of the property have been heavily grazed, and most grass, other herbaceous 
plants and small shrubs are absent; they have been trampled or eaten by horses.  Furthermore, part of 
the property, including the fenced most densely vegetated part, in the southern half of the lot, was burnt 
earlier in March. 
 
Consequently, the condition of most of the vegetation, over 90% of the lot, is assessed as Completely 
Degraded.  The condition of the fenced, burnt stand of tuart woodland referred to above, covering 
under 5% of the lot, is assessed as Degraded. 
 
Floristic Community Types and Threatened Ecological Communities 
 
It probably would be impossible to determine which FCT(s) is (are) represented in Lot 51, either by 
sampling or inferring, even in spring.  However, Bush Forever lists two upland, sand-based floristic 
community types (FCT, SCP) as sampled in the Bush Forever Site nearest the Lot 51 survey area – Site 
383, which includes Neerabup National Park.  These floristic community types are 24 and 28.   
 
Neither FCT 24 nor FCT 28 is the December 2005 list of communities on CALM’s Threatened 
Ecological Community database, nor is either listed in Bush Forever Volume 2, Table 10.  
 
Flora and Significant Flora 
 
Due largely to heavy gazing by horses, the flora of Lot 51 is depauperate. 
 
Native shrubs recorded in Lot 51 are Xanthorrhoea preissii, Hakea lissocarpha, Jacksonia 
sternbergiana, Acacia saligna and Macrozamia riedlei.  Established alien shrubs and small trees 
recorded in Lot 51, but not native to the area, include Agonis flexuosa, Chamaelaucium uncinatum, 
Acacia decurrens, Acacia longifolia and Acacia iteaphylla.  Established alien herbaceous plants include 
Asphodelus fistulosus, Dittrichia graveolens, Euphorbia peplus, Euphorbia terracina, Foeniculum 
vulgare, Pelargonium capitatum and Conyza spp.  
 
No species of Declared Rare or Priority Flora was identified in the survey area, nor was any other 
species listed in Table 13 of Volume 2 of Bush Forever as a significant species.   
 
It is unlikely that there is any habitat in Lot 51 suitable for any significant species, except possibly in 
the fenced, burnt stand of vegetation referred to above. 
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Bayley Environmental Services 
30 Thomas Street 
South Fremantle WA 6162 
 
Attention: Phil Bayley 
 
 
Dear Phil Bayley, 
 
REQUEST FOR RARE FLORA INFORMATION 
 
I refer to your request of 28 November 2011 for Threatened Flora information in the Carramar area. The 
search was conducted within a 5km radial area from the central coordinate you submitted. 
 
A search was undertaken for this area of (1) the Department's Threatened (Declared Rare) Flora 
database (for results, if any, see “DEFL” – coordinates are GDA94), (2) the Western Australian Herbarium 
Specimen database for priority species opportunistically collected in the area of interest (for results, if 
any, see “WAHERB”- coordinates are GDA94 – see condition number 9 in the attached ‘Conditions in 
Respect of Supply’ and (3), the Department’s Declared Rare and Priority Flora List [this list is searched 
using ‘place names’.  This list, which may also be used as a species target list, contains species that are 
declared rare (Conservation Code R or X for those presumed to be extinct), poorly known (Conservation 
Codes 1, 2 or 3), or require monitoring (Conservation Code 4) – for results, if any, see “DP List”].  The 
results are attached electronically to this email. 
 
Attached also are the conditions under which this information has been supplied.  Your attention is 
specifically drawn to the seventh point, which refers to the requirement to undertake field investigations 
for the accurate determination of rare flora occurrence at a site.  The information supplied should be 
regarded as an indication only of the rare flora that may be present and may be used as a target list in 
any surveys undertaken. 
 
The information provided does not preclude you from obtaining and complying with, where necessary, 
land clearing approvals from other agencies. 
 
An invoice for $300 (plus GST) to supply this information will be forwarded. 
 
It would be appreciated if any populations of rare flora you encounter in the area could be reported to this 
Department to ensure their ongoing management. 
 
If you require any further details, or wish to discuss rare flora management, please contact Dr Ken Atkins, 
Manager, Species and Communities Branch, on (08) 9334 0455. 
 
Yours faithfully 

.......................................... 
for Keiran McNamara 
DIRECTOR GENERAL 
 
6 December 2011 
 

Your Ref:   

Our Ref: 07-1211FL 

Enquiries: Jessica Donaldson 

Phone: (08) 9334 0123  

Fax: (08) 9334 0278  

Email: jessica.donaldson@dec.wa.gov.au 
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 17 Dick Perry Ave, Technology Park, Kensington 

Phone: (08) 9334 0455  Fax: (08) 9334 0278   
Locked Bag 104, Bentley Delivery Centre, Bentley, Western Australia 6983 
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DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
 
 RARE FLORA INFORMATION 
 

CONDITIONS IN RESPECT OF SUPPLY OF INFORMATION 
 
 
1. All requests for data to be made in writing to the Director General, Department of Environment and 

Conservation, Attention: Threatened Flora Database Officer, Species and Communities Branch.  

2. The data supplied may not be supplied to other organisations, nor be used for any purpose other than for 
the project for which they have been provided, without the prior written consent of the Director General, 
Department of Environment and Conservation.  

3. Specific locality information for Declared Rare Flora is regarded as confidential, and should be treated 
as such by receiving organisations.  Specific locality information for DRF may not be used in public 
reports without the written permission of the Director General, Department of Environment and 
Conservation.  Publicly available reports may only show generalised locations or, where necessary, 
show specific locations without identifying species.  The Department is to be contacted for guidance on 
the presentation of rare flora information.  

4. Note that the Department of Environment and Conservation respects the privacy of private landowners 
who may have rare flora on their property.  Rare flora locations identified in the data as being on private 
property should be treated in confidence, and contact with property owners made through the 
Department of Environment and Conservation.  

5. Receiving organisations should note that while every effort has been made to prevent errors and 
omissions in the data provided, they may be present.  The Department of Environment and 
Conservation accepts no responsibility for this.  

6. Receiving organisations must also recognise that the database is subject to continual updating and 
amendment, and such considerations should be taken into account by the user.  

7. It should be noted that the supplied data do not necessarily represent a comprehensive listing of 
the rare flora of the area in question.  Its comprehensiveness is dependant on the amount of 
survey carried out within the specified area. The receiving organisation should employ a botanist, 
if required, to undertake a survey of the area under consideration.  

8. Acknowledgment of the Department of Environment and Conservation as source of the data is to be 
made in any published material.  The unique reference number that is given upon the request for 
information should be quoted.  Copies of all such publications are to be forwarded to the Department of 
Environment and Conservation, Attention: The Manager, Species and Communities Branch. 

9. The development of the PERTH Herbarium database was not originally intended for electronic mapping 
(eg. GIS ArcView).  The latitude and longitude coordinates for each entry are not verified prior to being 
databased.  It is only in recent times that collections have been submitted to PERTH with GPS recorded 
in latitude and longitude coordinates.  Therefore, be aware when using this data in ArcView that some 
records may not plot to the locality description given with each collection. 
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THE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
 

DECLARED RARE AND PRIORITY FLORA LIST 
 

for Western Australia 
 

 
 
 
CONSERVATION CODES 
 
R: Declared Rare Flora - Extant Taxa 

  Taxa which have been adequately searched for and are deemed to be in the wild 
either rare, in danger of extinction, or otherwise in need of special protection, and 
have been gazetted as such. 

 
X: Declared Rare Flora - Presumed Extinct Taxa 

  Taxa which have not been collected, or otherwise verified, over the past 50 years 
despite thorough searching, or of which all known wild populations have been 
destroyed more recently, and have been gazetted as such. 

 
1: Priority One - Poorly known Taxa 

  Taxa which are known from one or a few (generally <5) populations which are 
under threat, either due to small population size, or being on lands under immediate 
threat, e.g. road verges, urban areas, farmland, active mineral leases, etc., or the plants 
are under threat, e.g. from disease, grazing by feral animals, etc.  May include taxa with 
threatened populations on protected lands.  Such taxa are under consideration for 
declaration as 'rare flora', but are in urgent need of further survey. 

 
2: Priority Two - Poorly Known Taxa 

  Taxa which are known from one or a few (generally <5) populations, at least some 
of which are not believed to be under immediate threat (i.e. not currently 
endangered).  Such taxa are under consideration for declaration as 'rare flora', but are in 
urgent need of further survey. 

 
3: Priority Three - Poorly Known Taxa 

  Taxa which are known from several populations, and the taxa are not believed to 
be under immediate threat (i.e. not currently endangered), either due to the number of 
known populations (generally >5), or known populations being large, and either 
widespread or protected.  Such taxa are under consideration for declaration as 'rare flora' 
but are in need of further survey. 

 
4: Priority Four - Rare Taxa 

  Taxa which are considered to have been adequately surveyed and which, whilst 
being rare (in Australia), are not currently threatened by any identifiable factors.  
These taxa require monitoring every 5-10 years. 

 

Note, the need for further survey of poorly known taxa is prioritised into the three categories 
depending on the perceived urgency for determining the conservation status of those taxa, as 
indicated by the apparent degree of threat to the taxa based on the current information. 



ABBREVIATIONS USED IN THREATENED FLORA DATABASE PRINTOUTS

06/12/11 

VESTING 
AAP Aboriginal Planning Authority 
AGR Chief Executive, Dep. of Agriculture 
ALT Aboriginal Land Trust 
APB Agricultural Protection Board of WA 
BGP Botanical Gardens & Parks Authority  
BSA Boy Scouts Association  
CC Conservation Commission – NPNCA - LFC  
CGT Crown Grant in Trust  
COM Commonwealth of Australia  
CRO Crown Freehold-Govt Ownership  
CRW Crown 
DAG Dep. of Agriculture 
DOW Dep. of Water 
DPI Dep. of Planning & Infrastructure  
EXD Exec Direc CALM  
FES Fire and Emergency Services Aust. 
HOW Dep. of Housing/State Housing Commission  
ILD Industrial Lands Develop. Auth   
LAC LandCorp  
MAG Minister for Agriculture 
MBC Metropolitan Cemeteries Board  
MED Ministry of Education  
MHE Minister for Health  
MIN  Minister for Mines  
MPL Ministry for Planning  
MPR Minister for Prisons  
MRD Main Roads WA  
MTR Minister for Transport  
MWA Minister for Water Resources  
MWO Minister for Works  
NAT Natural Trust of Australia WA  
NON Not Vested 
PLB Pastoral Lands Board  
PRI Private/Freehold  
RAI Public Transport Authority 
REL Religious Organisation  
SEC Synergy (ex Western Power)  
SHI Shire  
SPC State Planning Commission 
SWA State of Western Australia  
TEL Telstra  
UNK Unknown  
WAT Water Corporation  
WEL  Minister Community Welfare  
WRC Water & Rivers Commission  
XPL  Ex-Pastoral Lease  
 
PURPOSES 
ABR Aboriginal Reserve 
ACC Access Track 
AER Aerodrome 
AIR Airport 
ARS Agricultural Research Station 
BAP Baptist Union of WA 
CAM Camping 
CAR Caravan park 
CEM Cemetery 
CFA Conservation of Fauna 
CFF Conservation Of Flora & Fauna 
CFL Conservation of Flora 
CHU Church 
CPK Car Park 
CMN Communications 
COM Common 

CON Conservation Park 
DEF Defence 
DRA Drain 
EDE Educational Endowment 
EDU Educational purposes UWA 
ENE Enjoyment of Natural Environ. 
EXC Excepted from sale 
EXL Exploration Lease 
EXP Experimental Farm 
FIR Firing Range 
FOR State Forest 
GE General Lease 
GHA Grain Handling 
GOL Golf 
GRA Gravel Pit 
GVT Government Requirements 
HAR Harbour Purposes 
HEP Heritage Purposes 
HER Heritage trail 
HOS Hospital 
KEN Kennels 
LPR Landscape Protection 
MIN Mining lease 
MUN Municipal Purposes 
NPK National Park 
NRE Nature Reserve 
OTH Other 
PAR Parkland (& Recreation) 
PAS Pastoral lease 
PFF Protection of Flora & Fauna 
PFL Protection of Flora 
PIC Picnic ground 
PLA Plantation 
POS Public Open Space 
PRS Prison site 
PUR Purchase Lease 
PUT Public Utility 
QUA Quarry 
RAD Radio Station 
RAC Racecourse 
REC Recreation 
REH Rehabilitation/Re-establish Native Plants 
RRE Railway Reserve 
RUB Rubbish 
SAN Sand 
SCH School-site 
SET Settlers requirements 
SHI Shire Requirements 
SHO Showgrounds 
SNN Sanitary 
SOI Soil Conservation 
STO Stopping place 
TIM Timber 
TOU Tourism 
TOW Town-site 
TRA Training Ground 
TRI Trig station 
UCL Unallocated Crown Land 
UNK Unknown 
VER Road Verge 
VPF Vermin Proof Fence 
WAT Water 
WLS Wildlife Sanctuary 
WOO Firewood 
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 DECLARED RARE AND PRIORITY FLORA LIST 
 16 September 2010 

 SPECIES / TAXON CONS DEC FLOWER 
 CODE REGION DISTRIBUTION PERIOD 

 Acacia benthamii 2 SW Wanneroo, Kings Park, Stake Hill 
 Calectasia sp. Pinjar (C Tauss 557) 1 SW Pinjar (Wanneroo) Jul-Oct 
 Drosera sidjamesii x 1 SW Gnangarra, Wanneroo, Beechboro Nov-Mar 
 Grevillea thelemanniana subsp.  4 SW Cannington, Kenwick, Wattle Grove,  Jun-Sep 
 thelemanniana Forrestdale, Jervoise Bay, Joondalup 
 Jacksonia sericea 4 SW Wanneroo, Trigg, Perth, Karrinyup,  Dec-Feb 
 Mandurah-Pinjarra, Neerabup NPk,  
 Ardross, Stakehill, Singleton 
 Leucopogon sp. Yanchep (M. Hislop  3 SW Yanchep N.P., Gnangarra-Moore River  Apr-Jun,  
 1986) S.F., Neerabup N.P. Sep 
 Melaleuca sp. Wanneroo (G.J.Keighery  1 SW Wanneroo Dec 
 16705) 
 Sarcozona bicarinata 3 SW,SC Hepburn Heights, Burns Beach,  
 Wanneroo, Yanchep, Seabrid,  
 Espereance, Guilderton, S. Aust, 
 Schoenus griffinianus 3 MW,WB,SW Eneabba, Wongan Hills,Greenough,  Oct-Nov 
 Chittering, Hazelmere, Wanneroo 
 Tetraria sp. Chandala (G. J. Keighery  2 SW Gingin, Wanneroo, Muchea 
 17055) 
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Our Ref: 0000388AB 

 
 
12 March 2014 
  
 
Mark Szabo 
Associate Director 
Burgess Design Group 
101 Edward St, Perth WA 6000     
Via Email: mark@burgessdesigngroup.com.au 
 

Dear Mark 

Tree Assessment at Lot 51 Flynn Drive, Carramar 

11. Background  

360 Environmental Pty Ltd (360) was commissioned by Burgess Design Group in February 2014 
to undertake a tree assessment at Lot 51 Flynn Drive, Carramar (Project Area), as part of a 
local structure plan for the City of Wanneroo (Figure 1).  

2. Objectives 

The primary objective of the assessment was to identify the trees in the Project Area that are 
worthy of being retained and those that may require clearing as a result of works associated 
with potential development. The gathered information would then be used to inform the design 
of any future development, with the objective of minimising the number of trees that are required 
to be cleared to implement the project. 

3. Methodology 

The field survey was undertaken on the 18th February 2014, with one Zoologist and one 
Environmental Scientist from 360 Environmental undertaking the survey. The primary focus of 
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the field survey was identifying the species of each tree and measuring each tree’s diameter at 
breast height (DBH), height and location with a GPS.  

Trees considered to be worthy of retention included those that were relatively large. This was 
based on the height and a diameter at breast height (DBH) of greater than 50 cm.  The presence 
of any hollows was also noted. The location of each tree considered worthy of retention was 
recorded with a GPS and physically marked with pink flagging tape.  Photographs were taken 
of each tree considered to be worthy of retention (see Appendix A). 

It is important to note that the methodology employed for this tree survey is not intended to be 
compliant with any Western Australia State or Federal Government Authority survey guidelines. 

44. Results and Discussion 

A total of 21 trees comprising three taxa (Corymbia calophylla, Eucalyptus marginata and 
Eucalyptus gomphocephala) were recorded in the Project Area. The species, DBH, height and 
GPS coordinates for each tree are presented in Table 1 and also the location of each tree in the 
Project Area is illustrated in Figure 1.  
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Five trees were found to be in the Public Open Space area, four trees were located in the Road 
Reserves and the remaining 12 trees considered to be worthy of retention were found in the 
adjacent area.  Impact on all 21 trees considered to be worthy of retention would be determined 
by the size and position of any future projects. 

OOn behalf of  

360 Environmental Pty Ltd 

 

 

Dr Ron Firth – Principal Zoologist 

Enc: 
Figure 1 – Site Location & Tree Mapping  
Appendix A - Photos  
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Tree No: 1 
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Tree No: 2 
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Tree No: 3 
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Tree No: 4 
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Tree No: 5 
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Tree No: 6 
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Tree No: 7 
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Tree No: 8 
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Tree No: 9 

 

 

 



0000388 AB         Tree Assessment Lot 51 Flynn Drive, Carramar 
 Burgess Design Group 

  

360 Environmental Pty Ltd 16 
 

Tree No: 10 
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Tree No: 11 
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Tree No: 12 
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Tree No: 13 
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Tree No: 14 
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Tree No: 14 - Hollow 
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Tree No: 15 
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Tree No: 16 
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Tree No: 17 
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Tree No: 19 
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Tree No: 20 
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Tree No: 21 
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Better Urban Water Management Checklist 
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outlining how the design objectives are proposed 
to be met 

Table 1: Design elements 
and requirements for 
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objectives 
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Key landscape features 
Previous land use 
 
Landscape – proposed POS areas, POS credits, 
water sources, bore(s), lake details (if applicable), 
irrigation areas 

Site context plan 
Structure plan 
 
 
 
Landscape Plan 

 
Y 
 
 
 

N 
 

3 

A landscaping concept 
is currently being 

prepared and will be 
included in the LWMS 

at a later stage 

Design Criteria 
Agreed design objectives and source of objective 

 
Y 4 

 

Pre-development Environment 
Existing information and more detailed 
assessments (monitoring). How do the site 
characteristics affect the design? 
 
Site conditions – existing topography/contours, 
aerial photo underlay, major physical features 
 
Geotechnical – topography, soils including acid 
sulphate soils and infiltration capacity, test pit 
locations 
 
Environmental – areas of significant flora and 
fauna, wetlands and buffers, waterways and 
buffers, waterways and buffers, contaminated 
sites 
 
Surface Water – topography, 100 year floodways 
and flood fringe areas, water quality of flows 
entering and leaving the site (if applicable) 
 
Ground Water – topography, pre-development 
groundwater levels and water quality, test bore 
locations 

 
 
 
 
 
Site condition plan 
 
 
Geotechnical plan 
 
 
 
Environmental Plan plus 
supporting data where 
appropriate 
 
 
Surface Water Plan 
 
 
 
Groundwater Plan plus 
details of groundwater 
monitoring and testing 

 
 
 
 
 

Y 
 
 

Y 
 
 
 

Y 
 
 
 
 

Y 
 
 

Y 

5 

 



  Consulting Civil and Traffic Engineers, Risk Managers 
 

22 | P a g e  

 

Water use sustainability initiatives 
Water efficiency measures – private and public 
open spaces including method of enforcement 
 
Water Supply (fit-for-purpose strategy), agreed 
actions and implementation. If non-potable supply, 
support with water balance 
 
Wastewater Management 

 
 

Y 6 

 

Stormwater Management Strategy 
Flood protection – peak flow rates, volumes and 
top water levels at control points, 100 year flow 
paths and 100 year detentions storage areas 
 
Manage serviceability – storage and retention 
required for the critical 5 year ARI event 
 
Protect ecology – detention areas for the 1 year 1 
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buffers), remnant vegetation and ecological 
linkages 

 
100 year event plan 
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points 
 
5 year event plan 
 
 
1 year event plan 
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Y 
 
 

Y 
 
 

Y 
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Groundwater Management Strategy 
Post development groundwater levels, fill 
requirements (including existing and likely final 
surface levels), outlet controls, and subsoil 
areas/exclusion zones 
 
Actions to address acid sulphate soils or 
contamination 

 
Groundwater/subsoil plan 

Y 8 

Given the depth to 
groundwater is 

between 24 to 33m, the 
use of controlled 

groundwater levels and 
fill is not required. 

The next stage – subdivision and urban water 
management plans 
Content and coverage of future urban water 
management plans to be completed at 
subdivision, include areas where further 
investigations are requirement prior to detailed 
design. 

 

Y 9 

 

Monitoring  
Recommended future monitoring plan including 
timing, frequency, locations and parameters, 
together with arrangements for ongoing actions 

 

Y 10 

Given the site 
characteristics, ongoing 
monitoring is unlikely to 
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is proposed. 
Implementation 
Developer commitments 
 
Roles, responsibilities, funding for implementation 
 
Review 

 

Y 11 
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1. Executive Summary 

This Local Water Management Strategy (LWMS) provides guidance for the development of lot 51 Flynn Drive 
Carramar aimed at managing the total water cycle in a sustainable manner. 

This LWMS incorporates strategies that target water conservation, stormwater management and groundwater 
management. 

Water Conservation strategies include: 

 Domestic use of rainwater tanks for gardens, toilets and washing machines cold water inlets; 

 Use of greywater, roof water or groundwater for residential gardens; 

 Waterwise practices in the house, garden and within the development;  

 Waterwise fittings; and 

 Waterwise landscaping.  

Stormwater management strategies include: 

 Implementing a drainage design that limits the peak outflow from the development to pre-development 
levels through storage and infiltration on site;  

 Geotechnical recommendations preclude the use of soakwells for on site disposal, and as such it is 
proposed lot connections be used; 

 Provide raingardens that ensure the targets for TSS, phosphorous, nitrogen and gross pollutants 
reductions are achieved ; and 

 Provide two stormwater retention basins that controls outflow for the 1, 5 and 100 year ARI events and 
ensure that the 1-in-100-year ARI event flood levels are below residential floor levels.  

Groundwater management is not considered necessary as the groundwater is expected to be between 33m and 
24m below ground level. 
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2. Introduction 

2.1. Total Water Cycle Management 

The objective of this Local Water Management Strategy (LWMS) is to achieve best practice water management 
outcomes through strategies that manage the total water cycle in a sustainable manner. The objectives of total 
water cycle management, as described by the State Planning Policy 2.9 Water Resources1 (2006) are to: 

 Take into account total water cycle management and water-sensitive urban design principles and ensure 
that development is consistent with current best management practices and best planning practices for 
the sustainable use of water resources, particularly stormwater. 

 Seek to achieve no net difference in water quality and quantity, unless necessary to meet identified 
environmental water requirements, such that post development water quality and quantity conditions are 
equal to or better than pre-development conditions. 

 Promote management of the urban water cycle as a single system in which all urban water flows are 
recognised as a potential resource and where the interconnectedness of water supply, stormwater, 
wastewater, flooding, water quality, waterways, estuaries and coastal waters is recognised. 

 Maximise the opportunities for compliance with best practice stormwater management including 
infiltration/detention of stormwater on site/at the source. 

 Promote water conservation mechanisms that increase the efficiency of the use of water, including 
stormwater. 

 Incorporate the re-use and recycling of water, particularly stormwater and grey water, consistent with 
state water strategy recycling objectives. Black water reuse and recycling should be considered where 
deep sewerage is not available. Alternative non-potable water sources should be considered where 
appropriate for fit-for-purpose use. 

 Promote the retention and use of local native vegetation in developments to minimise water use and 
maximise filtration, particularly where landscaping is proposed. 

In order to achieve these objectives, the LWMS follows the principles of Water Sensitive Urban Design (WSUD).   
 

2.2. Planning Background 

This LWMS has been prepared to support the submission of a Local Structure Plan covering Lot 51 Flynn Drive 
Carramar.  

                                                           
1 Government of Western Australia, 2006, State Planning Policy 2.9 Water Resources, Western Australian Planning Commission, Perth, 
Western Australia. 
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2.3. Previous Studies 

There is no District Water Management Strategy (DWMS) prepared for the site.  
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3. Proposed Development 

3.1. Existing Site 

The Site is located at Lot 51 Flynn Drive in Carramar within the City of Wanneroo. Figure 1 below shows the 
location of the site in its regional context. The sire is bounded by Flynn Drive to the north, Wanneroo Road to the 
west and remnant vegetation to the east. The site is approximately 5km north east of the Joondalup town centre 
and 8km north of the Wanneroo town centre.  

  

Figure 1: Site Regional Context 

The existing site aerial is shown in Figure 2 overleaf. 
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Figure 2: Existing Site Aerial 

The northern section of the site contains a single residence with the remainder of the site consisting of remnant 
vegetation. The land has not had any other previous use. 
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Figure 3: Planning Background 

The City of Wanneroo District Planning Scheme No. 2 shown in Figure 3 shows that the site is zoned for Urban 
Development. The two regional parks and recreation areas, Lake Neerabup to the north and Neerabup National 
Park to the west, are bush forever sites. 

3.2. Structure Plan 

The subject land is approximately 3.3 ha and the proposal is for residential development with a mix of R20 and 
R30 zoning including a public open space (POS) and land set aside for drainage. The structure plan is included 
at Appendix A.  

3.3. Landscaping  

A landscaping concept is currently being prepared and will be included in the LWMS at a later stage. 

  

Site 
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4. Design Criteria 

4.1. Water Conservation — Potable and Wastewater 

4.1.1. Objectiive 

The use of potable water should be minimised where drinking water quality is not essential, particularly outside 

the house. 

4.1.2. Design Criteria 

The guidelines for the preparation of LWMS suggest a consumption target for water of 100 kL/person/yr – as 
outlined in the State Water Plan2 (2007) with an aspirational target of not more than 40–60 kL/person/yr scheme 
water, as provided in Better Urban Water Management3 (2008). 

These targets are well below the 155kL/person/year water use targeted by the State Water Strategy4 (2003) and 

is considered to be ambitious. Nonetheless, a target of 40–60 kL/person/yr scheme water is adopted as 
design criteria. 

Assuming an occupancy rate of 2.6 residents per house (based on Australian Bureau of Statistics website, 
accessed 22/08/16), the target set for the site gives a potable water goal of 104 – 156 kL/house per year. 

4.2. Water Quantity Management 

4.2.1. Objective 

Post-development annual discharge volume and peak flow be maintained relative to pre-development conditions, 
unless otherwise established through determination of ecological water requirements for sensitive environments. 

4.2.2. Design Criteria 

Ecological protection – For the critical 1-year Average Recurrence Interval (ARI) event, the post-development 
discharge volume and peak flow rates shall be maintained relative to predevelopment conditions in all parts of the 
catchment. 

Flood management – Manage the catchment runoff for up to the 1-in-100-year ARI event within the development 
area to pre-development peak flows unless otherwise indicated in an approved water management strategy. 

                                                           
2 Government of Western Australia, 2007, State Water Plan, Department of Water, Perth, Western Australia. 
3 Government of Western Australia, 2008, Better Urban Water Management, Western Australian Planning Commission & Department for 
Planning and Infrastructure, Perth, Western Australia. 
4 Government of Western Australia, 2003, A State Water Strategy for Western Australia, Department of Water, Perth, Western Australia. 
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4.3. Water Quality Management 

4.3.1. Objective 

Reduction in the average annual loads of stormwater pollutants discharged by the development into the surface 
water and groundwater systems if it used traditional, directly connected stormwater drainage design. 

4.3.2.  Design criteria 

Stormwater will be treated through a vegetated basin to reduce nutrient loads leaving the site which will target 
achievement of the following design parameters: 

 at least 80 per cent reduction of total suspended solids; 

 at least 60 per cent reduction of total phosphorus; 

 at least 45 per cent reduction of total nitrogen; and 

 at least 70 per cent reduction of gross pollutants. 

4.4. Disease Vector and Nuisance Insect Management 

To reduce the health risk from mosquitoes, retention and detention treatments will be designed to ensure that 
detained immobile stormwater is fully dispersed within a time period not exceeding 96 hours. 
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5. Pre-Development Environment 

5.1. Site Characteristics 

The existing site consists mainly of natural vegetation with a single residence in the northern section. The site is 
well vegetated with low shrubs and scattered large trees. 

5.2. Site Conditions 

The site has a gentle slope to the south east, with ground levels sloping from 50m AHD in the north corner to 40m 
AHD in the south corner. 

 

Figure 4: Contours 
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5.3. Geotechnical 

The geological map sourced from Geoscience Australia shown in Figure 5 below indicates that the site lies in an 
area of coastal limestone. 

 

Figure 5: Geological Map Muchea 

A geotechnical site investigation was completed by Coffey Geotechnical consultants in 2006 and is included at 
Appendix B. The report checked the 1:50,000 Environmental Geology (Muchea), which indicated that the site is 
within an area underlain by Tamala Limestone. In addition the site is mapped as being within a geomorphological 
zone described as an “Interbarrier depression with prominent karstic phenomena”. The results of field testing 
indicated that the site is underlain by fine to medium grained, yellow, siliceous dune sand in a dense condition.  

A survey for underlying karst formations was undertaken in 2006, included at Appendix B, and focused on the 
possibilities of karstic features suggesting the presence of hidden caves near the surface. The inspection 
failed to find any indicators and concluded that the property has no hidden caves near the surface, however 

Site 
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it is concluded that there are likely to be caves at deeper levels.  The geotechnical report concluded that the 

infiltration of concentrated rainwater runoff from roofs, paved areas and roads within potential karst areas has the 
potential to affect foundation conditions by mobilising the loose sands in the limestone discontinuities. Therefore 
on site stormwater disposal through soakwells will not be used instead stormwater will be directed towards a 
drainage area at the southern end of the site which has been deemed adequate by the drainage assessment 
completed by Coffey Geotechnical consultants in 2007 and is included at Appendix B. 

The Acid Sulphate Soil (ASS) Risk Map sourced from the Department of Environmental Regulation through the 
Landgate WA Atlas, shown in Figure 6 overleaf, shows that the site has no known risk of ASS occurring. 

 

Figure 6: ASS Risk Map 

  

Site 
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5.4. Environmental 

A review of the Landgate WA Atlas showed that the site does not exist in any areas of issue. There are no 
contaminated sites nearby. The site is not part of an Environmentally Sensitive or Bush Forever area however 
Lake Neerabup to the north and Neerabup National Park to the west are part of both areas.  There are no 
Aboriginal Heritage Places in the site, Lake Neerabup to the north is has been lodged as an Aboriginal Heritage 
Place. 
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5.5. Surface Water 

5.5.1. Topography 

The existing site is relatively flat but generally grades to the south east, with ground levels sloping from 50m AHD 
in the north corner to 40m AHD in the south corner. 

5.5.2. 100 Year Floodways and Flood Fringe Areas 

A review of the Department of Water Geographical Data Atlas showed that the site is not in a 1-in-100-year ARI 
event floodplain of a river or major watercourse.  

5.5.3. Surface Water Quality 

The quality of the surface water is expected to be very good. This is expected because the lot mostly consists of 
vegetation and only has a small amount of developed area. The sandy soils mean that there is very limited surface 
water flows. 

5.5.4. Surface Water Quantity  

Pre-development surface water flows were quantified by calculations as prescribed by Australian Rainfall and 
Runoff5 (1986) and the Intensity Frequency Duration (IFD) table sourced from the City of Wanneroo Development 
Design Specification6 (2015) and shown in Table 1. 

Table 1: IFD Table 

For the calculations of the pre-development flows a coefficient runoff of 0.2 was adopted as the site consists 
mostly of natural vegetation. The pre-development flows are shown in Table 2 overleaf. 

  

                                                           
5 Institution of Engineers Australia, 1986, Australian Rainfall and Runoff A Guide to Flood Estimation, Commonwealth of Australia. 
6 City of Wanneroo, 2015, Development Design Specification WD5 Stormwater Drainage Design, City of Wanneroo, Wanneroo, Western 
Australia. 
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Table 2: Pre-Development Flows 

 Area tc C i Q 

1 Year 10,300 m2 7.40 min 0.2 54.8 mm/hr 31.38 L/s 

5 Years 10,300 m2 7.40 min 0.2 95.1 mm/hr 54.46 L/s 

100 Years 10,300 m2 7.40 min 0.2 197 mm/hr 112.81 L/s 

5.6. Groundwater 

5.6.1. Groundwater Levels  

A review of the Department of Water Perth Groundwater Atlas showed that the groundwater at the site is expected 
to be in the vicinity of 30m below the surface (varies from 33m to 24m) and as such groundwater monitoring has 
not been undertaken.  

5.6.2. Groundwater Quality 

A review of the Department of Water Perth Groundwater Atlas showed that the groundwater at the site is expected 
to be in the salinity range of 500 to 1,000 mg/L, which means it is marginally fresh, unsuitable for garden bores 
and low risk of iron staining (low in iron concentration). Groundwater quality monitoring has not been undertaken 
due to the significant depth of groundwater below the site.   
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6. Water Use Sustainability Initiatives 

6.1. Water Efficiency Measures 

This LWMS proposes the use of a treatment train approach including source control strategies. Strategies will 
typically aim at: 

 Non Structural Controls such as construction practices and their management, maintenance practices 
such as street sweeping and stormwater system maintenance and educational and community 
practices. 

 Structural controls such as retention and infiltration of short term (1-year events) within lot boundaries 
and in vegetated swales / rain gardens and the use of a vegetated detention basin for longer events. 

 Structural controls such as gross pollutant traps. 

 Management of, road verges, swales and rain gardens to prevent householders modifying 
infrastructure and adversely affecting their function. 

The options for water management considered feasible for this development are:  

 Domestic use of rainwater tanks for gardens, toilets and washing machines cold water inlets; 

 Use of greywater, roof water or groundwater for residential gardens; 

 Waterwise practices in the house, garden and within the development;  

 Waterwise fittings; and 

 Waterwise landscaping.  

6.1.1. Areas for Potential Potable Water Use Reduction 

The total water consumption from the developed site can be reduced through the water conservation measures 
discussed in the following sections. The measures have been included in order to meet the objectives and criteria 
stated in the LWMS.  In addition  to  in-house  potable  water  use  substitution, the use  of  Waterwise fixtures  
such  as showerheads, taps, toilets and washing machines to reduce water use is recommended. 

6.1.1.1. Residential Garden Watering  

Residential garden watering may be reduced through the use of Waterwise gardening and substitution of potable 
water with another source such as roof water or domestic greywater.  
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6.1.1.2. Roof Water  

As rainfall is concentrated over the wet season months, most irrigation demand occurs during the dry season 
when roof water is not available for irrigation without storage. Given the size of the storage that will be required, 
this option is not considered feasible as replacement or partial replacement of scheme water, however households 
should be encouraged to installed rainwater tanks to supplement scheme water 

6.1.1.3. Domestic Greywater  

Domestic greywater reuse is feasible with householders being responsible for their own greywater treatment 
systems. Greywater reuse requires the use of special detergents and compliance with certain conditions and 
restrictions.  

6.1.1.4. Waterwise Landscaping  

Waterwise landscaping involves reducing the amount of water used for irrigation through the use of low water use 
plants, soil amendments, reduced areas of lawn and water efficient irrigation systems. Native vegetation may 
require irrigation for establishment and then possibly limited irrigation during the hotter months. The level of water 
use reduction will depend on individual application and how individual owners manage and water their garden. 
Any landscaping packages provided to householders within the site should be Waterwise in order to minimise 
water use. 

6.1.1.5. Waterwise Fittings  

An  alternative  to  in-house  potable  water  use  substitution  is the use  of  Waterwise fixtures  such  as 
showerheads, taps, toilets and washing machines to reduce water use.  While it is possible for developers to set 
conditions requiring the use of Waterwise fitted fixtures such as toilets and taps in a house, the mandating of 
washing machine type would be difficult as these are not fixed to the house. Water efficient washing machines 
are covered by the Waterwise Rebate scheme, which subsidises these items.  

6.1.1.6. In-House Water Substitution  

In-house water substitution involves the substitution of potable water with either rain water or grey water.  The 
options considered most feasible are the use of roof water for toilet flushing, washing machine cold water and 
garden watering.  

6.2. Water Supply 

Potable water will be sourced via extension to the existing water reticulation network through the development 
area. 
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6.3. Waste Water 

Wastewater will be discharged into deep sewer reticulation mains. 
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7. Stormwater Management Strategy 

The post development catchment areas are shown in a catchment plan included at Appendix A. A summary of 
the catchments is shown in Table 3 below. 

Table 3: Post Development Catchments 

Catchment 
Name Raingarden Basin Catchment 

Area (Total) 
Catchment 
Area (Lot) 

Catchment 
Area (Road) 

Catchment 
Area (POS) 

CA01 RG01 Basin 1 4250 m2 2430 m2 1820 m2 - 
CA02 RG02 Basin 1 5890 m2 4520 m2 1370 m2 - 
CA03 RG03 Basin 1 2176 m2 780 m2 1396 m2 - 
CA04 RG04 Basin 1 5022 m2 3652 m2 1370 m2 - 
CA05 - Basin 1 3671 m2 - - 3671 m2 
CA06 RG05 Basin 1 4831 m2 3555 m2 1276 m2 - 
CA07 RG06 Basin 2 2686 m2 1110 m2 1576 m2 - 
CA08 RG06 Basin 2 597 m2 - - 597 m2 

The coefficients of runoff used as part of the preliminary drainage assessment is shown in Table 4 below. 

Table 4: Post Development Coefficients of Runoff 

C (Lot) C (Road) C (POS) 

0.60 0.80 0.20 

A preliminary drainage design was completed for the 1-in-1-year, 1-in-5-year and 1-in-100-year ARI events and it 
was concluded that the critical storm for each event was the 1 hour storm. 

7.1. Flood Protection 

The road and lot levels on the site will be designed to provide a flood route that maintains a clearance of 500mm 
between flood surface water levels and the habitable floor levels of adjacent lots with outfalls along pre-developed 
flow lines. A drainage concept plan is attached at Appendix A. 

The 1-in-100-year ARI event lot and street drainage is proposed to be directed to 6 raingardens spread across 
the site as well as a storage basin in the drainage area of the structure plan and a storage basin in the POS area 
which discharges at the pre-development flow rate. The raingardens are sized for the 1-in-1-year ARI event, for 
the larger storm events the stormwater will bypass the raingardens into the street system and be directed via pipe 
into the storage basins. There will be no soakwells used for this site due to the risks involved with karst areas 
therefore lot connections are required to transport the stormwater.  

Basin 1 will store a volume of 570 m3 and have a maximum outflow of 117 L/s, basin 2 will store a volume of 16m3, 
for more detail refer to Table 5 and Table 6 below. 
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Table 5: Basin Details 

 Basin 1           
(POS) 

Basin 2    
(Drainage Area) 

Base Level 41.3 m AHD 38.8 m AHD 

Base Area 300 m2 50 m2 

Top Level 42.3 39.15 

Top Area 1000 m2 200 m2 

Volume 800 m3 44 m3 

 

Table 6: 100 Year ARI Event Basin Detail 

Basin  Max Water 
Level 

Max Depth of 
Water Inundated Area Volume Max Outflow Time to Empty 

Basin 1 42.17 m AHD 1.1 m 900 m2 570 m3 117 L/s 2 hr 20 min 

Basin 2 39.0 m AHD 0.21 m 112 m2 16 m3 0 L/s 30 min 

 

7.2. Manage Serviceability 

The 1-in-5-year ARI event lot and street drainage is proposed to be directed to 6 raingardens spread across the 
site as well as a storage basin in the drainage area of the structure plan and a storage basin in the POS area 
which discharges at the pre-development flow rate. The raingardens are sized for the 1-in-1-year ARI event, for 
the larger storm events the stormwater will bypass the raingardens into the street system and be directed via pipe 
into the storage basins. There will be no soakwells used for this site due to the risks involved with karst areas 
therefore lot connections are required to transport the stormwater.  

Preliminary design was completed using XPSWMM software and determined that the required pipe size is 300mm 
diameter. The hydraulic gradient line and long section of the pipe from the preliminary design for the lot 
connections to basin 1 is shown in Figure 7 below, and for the lot connections to basin 2 is shown in Figure 8 
overleaf. 
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Figure 7: Lot Connections to Basin 1 

  

Figure 8: Lot Connections to Basin 2 

Basin 1 will store a volume of 320 m3 and have a maximum outflow of 63 L/s, basin 2 will store a volume of 9m3, 
for more detail refer to Table 5 and Table 7. 

Table 7: 5 Year ARI Event Basin Detail 

Basin  Max Water 
Level 

Max Depth of 
Water Inundated Area Volume Max Outflow Time to Empty 

Basin 1 41.82 m AHD 0.72 m 640 m2 320 m3 63 L/s 1 hr 15 min 

Basin 2 38.94 m AHD 0.14 m 90 m2 9 m3 0 L/s 20 min 
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7.3. Protect Ecology 

The 1-in-1-year ARI event lot and street drainage is proposed to be directed to 6 raingardens spread across the 
site as well as a storage basin in the drainage area of the structure plan and a storage basin in the POS area 
which discharges at the pre-development flow rate. There will be no soakwells used for this site due to the risks 
involved with karst areas therefore lot connections are required to transport the stormwater.  

The raingardens were sized for the 1 year 1 hour duration storm and a summary of the required size is shown in 
Table 8 and a typical details drawing of the raingardens is included at Appendix A. Detailed calculations for the 
raingarden sizing are included at Appendix C. Basin 1 will store a volume of 210 m3 and have a maximum outflow 
of 32 L/s, basin 2 will store a volume of 7m3, for more detail refer to Table 5 and Table 9. 

Table 8: Raingarden Sizing 

Raingarden Storage Depth (m) Width (m) Length (m) 
RG01 0.25 1.85 27.5 
RG02 0.25 1.85 21.0 
RG03 0.25 1.85 21.0 
RG04 0.25 1.85 21.0 
RG05 0.25 1.85 19.5 
RG06 0.25 1.85 24.0 

 

Table 9: 1 Year ARI Event Basin Detail 

Basin  Max Water 
Level 

Max Depth of 
Water Inundated Area Volume Max Outflow Time to Empty 

Basin 1 41.64 m AHD 0.54 m 540 m2 210 m3 32 L/s 15 min 

Basin 2 38.9 m AHD 0.11 m 82 m2 7 m3 0 L/s 0 min  
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8. Groundwater Management Strategy 

Given the depth to groundwater is between 24 to 33m, the use of controlled groundwater levels and fill is not 
required.  

 

9. The Next Stage – Subdivision and UWMP 

The works identified for the UWMP stage includes: 

 Review, assessment and detailed design of stormwater drainage infrastructure; 

 Detailed landscaping design 

 

10. Monitoring 

Given the site characteristics, ongoing monitoring is unlikely to add value and therefore no monitoring is proposed.  
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11. Implementation 

The developer shall be responsible for the development of an UWMP at the subdivisional stage which shall 
address the following: 

 Objectives as outlined in this LWMS and demonstration of compliance with those objectives; 

 Approved measures to achieve water conservation and efficiencies of use; 

 Detailed stormwater management design; 

 Details of structural and non-structural Best Management Practices (BMP’s) and treatment trains; 

 Management of subdivisional works; 

 Management of disease vector insects; 

 Monitoring program; and  

 Implementation Plan. 

With respect to the systems implementation, operation and management, the developer confirms the following 
responsibilities as shown below in Table 10. 

Table 10: Implementation Plan 

Item Scheme Development Interim Maintenance (First 
two years) Long-term Maintenance 

Rainwater Tanks  Developer (residents to 
construct their own systems)  

Residents  Residents  

Landscaping  Residents Residents  Residents  

Waterwise Fittings  Developer (residents to 
construct their own systems)  

Residents  Residents  

Education Campaigns Developer Developer to undertake initial 
education campaign 
regarding source control 
practices. 

Council 

Drainage System Developer Developer responsible for the 
removal of debris, street 
sweeping, checks on 
drainage function.  

Council 

Swales and Basin  Developer Developer responsible for the 
removal of sedimentation and 
unwanted vegetation from 
basins, maintenance of 
swale.   

Council  

Monitoring of the 
Development  

Developer  Developer for two years 
following practical completion 
of each stage.  

Council  
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Appendix A - Drawings 

Structure Plan 
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Appendix B - Geotechnical Reports 

Geotechnical Site Investigation  
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Karst Features Investigation  
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Drainage Assessment  
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1. INTRODUCTION 

This Bushfire Management Plan (BMP) has been prepared on behalf of Woodland Consortium 
Pty Ltd, the registered landowner of Lot 51 Flynn Drive, Carramar (the subject site) (refer 
Figure 1), to support the ‘Woodland Vista’ Local Structure Plan (refer Figure 2).  

This BMP demonstrates compliance with the policy measures of State Planning Policy 3.7 
Planning in Bushfire Prone Areas (December 2015) (SPP3.7), and has been prepared in 
accordance with the WAPC’s Guidelines for Planning in Bushfire Prone Areas (December 2015) 
(Guidelines). 

The Site is located within a designated Bushfire Prone Area, being an area designated by the 
Fire and Emergency Services Commissioner under the Fire and Emergency Services Act 1998 
and shown on the DFES Map of Bushfire Prone Areas. The Bushfire Hazard Level applicable to 
the site has been assessed as ‘moderate’ to ‘extreme’. The bushfire risk is considered to be 
manageable. 

Bushfire risk management measures will be implemented in accordance with the acceptable 
solutions listed in Appendix 4 of the Guidelines as detailed herein. This includes establishing 
appropriate Asset Protection Zones (APZ) and Hazard Separation Zones (HSZ) or the use of 
Bushfire Attack Level (BAL) Construction Standards, as applicable, in accordance with 
Australian Standard: Construction of Buildings in Bushfire Prone Areas 3959-2009 (AS3959-
2009). 
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2. POLICY REQUIREMENTS 

2.1 STATE PLANNING POLICY 3.7 

SPP3.7 provides a foundation for planning in bushfire prone areas in Western Australia and 
sets out policy measures and information requirements to assess and plan for the mitigation 
of bushfire risk.  

The Policy Measures of SPP3.7 apply where: 

 Development is proposed within a designated bushfire prone area;  
 The Bushfire Hazard Level (BHL) or Bushfire Attack Level (BAL) is or will be above 

‘Low’; and/or 
 Development is proposed that may introduce a bushfire hazard. 

SPP3.7 provides that strategic planning proposals shall be accompanied by the following 
information: 

 The results of a BHL assessment; 
 Where the lot layout is known, a BAL Contour Map; 
 The identification of any bushfire hazard issues; and, 
 Demonstration that compliance with the Guidelines can be achieved in subsequent 

planning stages. 

The subject site is located within a designated bushfire prone area, and as such, is subject to 
the policy measures and information requirements of SPP3.7. A summary of compliance with 
the objectives and policy measures of SPP3.7 is provided in Table 1 overleaf. 
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Table 1: Compliance with State Planning Policy 3.7 

Policy Measure Compliance Comments 

Y/N Section 

SPP 3.7: Planning in Bushfire Prone Areas 

Policy objectives 

5.1: Avoid any increase in the threat of bushfire Y 4.0, 5.2 Bushfire management measures 
will avoid any increase to the 
threat of bushfire. 

5.2: Identify and consider risks at all levels of planning  Y All Risks & management measures 
have been identified 

5.3: Ensure bushfire management measures are 
considered at the strategic level 

Y 5.0 Management measures form an 
integral part of the Structure Plan 

5.4: Achieve a balance between environmental values, 
landscape character and bushfire management 
measures 

Y 3.0 Management measures form part 
of an integrated strategy to 
maximise amenity and safety. 

Policy measures 

6.1: Higher order strategic planning documents N/A   

6.2: Strategic planning proposals, subdivisions and 
development applications 

Y 3.0 The bushfire risk has been 
assessed as moderate to extreme, 
and will likely be above BAL-LOW  

6.3: Information to accompany strategic proposals Y 3.0, 4.0, 
5.0 

 

6.4: Information to accompany subdivision applications N/A   

6.5: Information to accompany development 
applications 

N/A   

6.6: Vulnerable or high-risk land uses N/A  None proposed 

6.7: Strategic planning proposals, subdivision or 
development applications in areas where an extreme 
BHL and/or BAL-40 or BAL-FZ applies 

N/A   

6.8: Advice of State/relevant authority/s for emergency 
services to be s ought 

N/A   

6.9: Advice of State/relevant authority/s for 
environmental protection to be sought 

N/A   

6.10: Bushfire conditions may be imposed Y 6.0 The WAPC is identified as being 
responsible for imposing suitable 
conditions. 

6.11: Precautionary principle N/A  The policy measures have been 
addressed. 
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3. ASSESSMENT OF BUSHFIRE RISK 

3.1 BUSHFIRE HAZARD LEVEL ASSESSMENT 

A BHL Assessment, undertaken in accordance with the methodology set out in the Guidelines, 
can be found at Figure 3. Vegetation classifications were made following a physical site 
inspection, and in accordance with the methodology set out in AS3959-2009. 

The BHL applicable to the site and its surrounds has been assessed as ‘moderate’ to ‘extreme’. 
The BHL within the site can be managed for the life of the development through the 
implementation of appropriate vegetation management practices by the responsible 
landowners. The BHL of vegetation surrounding the site can be mitigated through the 
application of sufficient BAL construction standards and APZ’s and HSZ’s. 

3.2 BAL CONTOUR MAP 

As the site falls [partially] within an area of ‘extreme’ bushfire risk, an indicative BAL Contour 
Map has been prepared and can be found at Figure 4.  

The BAL Contour Map demonstrates that the site is capable of being developed without 
requiring construction to BAL-40 or BAL-FZ standards. This is largely due to a risk-based 
approach to the design of development, whereby perimeter roads have been employed to 
maximise the separation to surrounding bushfire hazards. 

3.3 ANTICIPATED VEGETATION CHANGES 

3.3.1 WITHIN THE SITE 

The majority of the site will be cleared as part of subdivisional works to accommodate urban 
residential land uses. Furthermore, the design, development and management of public 
roads, recreation areas and private lots shall have regard for bushfire risk. This is likely to have 
the effect of changing the BHL within the site to ‘Low’.  

This will be considered as part of any future BAL Contour Assessments prepared to support 
subdivision applications over the site. 

3.3.2 SURROUNDING THE SITE 

Land abutting the eastern and north eastern boundaries of the site is zoned to accommodate 
‘Urban Development’, and falls within the City of Wanneroo’s Agreed Structure Plan No.61; 
which designates predominantly ‘Special Residential’ and ‘Residential’ land uses over the site. 
The development of that land for residential purposes will likely have the effect of reducing 
the bushfire risk to ‘Low’. However, as this adjoining land falls outside of the Woodland Vista 
Local Structure Plan area, there is no mechanism to compel ongoing management of that 
land. As such, the bushfire risk can only be assessed in its current state. 

Land abutting the north western boundary of the site is zoned ‘General Rural’, and land to the 
west of the site is reserved for ‘Parks and Recreation’. No change is anticipated to vegetation 
within that land. 
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4. BUSHFIRE PROTECTION CRITERIA 

A summary of compliance with the Bushfire Protection Criteria listed at Appendix 4 of the 
Guidelines is provided in Table 2 below. 

Table 2: Compliance with the Bushfire Protection Criteria 

Acceptable Solutions Explanatory Notes Compliance 

Y/N Comment 

Element 1: Location 
Development is located in an area where the BHL is or will be ‘low’ or ‘moderate’ and the risk is manageable. 

A1.1: 
Development is located in an 
area where the BHL is or will be 
‘low’ or ‘moderate’, or the BAL 
classification is BAL-29 or below. 

Development, other than 
‘minor’ or ‘unavoidable’ 
development, will not be 
permitted within an 
extreme BHL area, or be 
subject to BAL-40 for BAL-
FZ construction standards  

Y The bushfire risk can be managed 
through the application of appropriate 
BAL construction standards; maintaining 
the necessary separation distance from 
classified vegetation; and, maintaining 
suitable Asset Protection Zones (APZ). 

Element 2: Siting and Design 
Siting and design of development minimises the level of bushfire impact 

A2.1: APZ 
Every building is surrounded by a 
20m minimum APZ, or such a 
distance that is sufficient to 
ensure the potential radiant heat 
impact does not exceed 
29kW/m². 

The APZ is a low fuel area 
surrounding habitable or 
specified buildings designed 
to minimise the likelihood 
of direct flame contact. 

Y The proposed development will be able 
to meet the acceptable solutions. 

A2.2: HSZ 
Every building and its APZ is 
surrounded by an 80m (30m for 
unmanaged grassland) minimum 
HSZ; or buildings are constructed 
to appropriate BAL construction 
standards. 

A HSZ should be provided 
to diminish fire intensity as 
it approaches development 

Y The proposed development will be able 
to meet the acceptable solutions 
through application of BAL construction 
standards. 

Element 3: Vehicular Access 
Vehicular access to and from a development is available and safe during a bushfire event  

A3.1: Two Access Routes 
Two different access routes are 
provided, allowing safe access to 
the public road network and 
egress to two different 
destinations. 

Two points of access must 
be provided to allow safe 
access and egress in the 
event one becomes 
blocked. 

Y Development provides two points of 
access to the public road network, one 
to Flynn Drive in the form of a public 
subdivisional road, and another to 
Wanneroo Road in the form of an 
emergency access way. 

A3.2: Public Road 
Roads shall meet the standards 
set out in Table 4, Column 1 of 
the Guidelines. 

All public roads to allow 
safe use by two wheel drive 
vehicles and fire appliances. 

Y The proposed development will be able 
to meet the acceptable solutions. 

A3.3: Cul-de-sac 
A cul-de-sac shall not exceed 200 
metres in length, or 600 metres 
provided no more than 8 lots are 
serviced and an emergency 
access way is provided. 

Cul-de-sac subdivision 
layouts are not favoured in 
bushfire prone areas 
because they do not 
provide access in different 
directions.  

Y The proposed development includes a 
cul-de-sac accessed from an internal 
subdivisional road measuring 
approximately 150m in length. An 
emergency access way is provided at the 
end of this cul-de-sac for access to 
Wanneroo Road in the event of a 
bushfire emergency. 
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Table 2: Compliance with the Bushfire Protection Criteria 

Acceptable Solutions Explanatory Notes Compliance 

Y/N Comment 

A3.4: Battle-axe 
Battle-axe legs should be 
avoided in bushfire prone areas. 
Where no alternative exists, 
development shall meet the 
standards set out in A3.4 of the 
Guidelines 

Battle-axe legs should be 
avoided because they do 
not provide two way 
access.  

N/A No battle-axe legs are proposed 

A3.5: Private Driveway 
A private driveway is to meet the 
requirements of A3.5 of the 
Guidelines 

Driveways longer than 50 
metres must meet the 
standards to allow fire 
appliances to gain access. 

N/A  

A3.6: Emergency Access Way 
An access way that does not 
provide access to a public road is 
to be avoided in bushfire prone 
areas. In no alternative exists, an 
emergency access way may be 
provided subject to the 
requirements of A3.5 of the 
Guidelines 

An emergency access way is 
not a preferred option. 
However, where no 
alternative exists, one may 
be used to provide 
alternative access and 
egress in the event of a 
bushfire emergency. 

Y The proposed emergency access way 
shall be constructed in accordance with 
standards set out in the Guidelines. 

3.7: Fire Service Access Routes 
Fire service access routes 
provide access within and 
around the edge of a subdivision 
and provide a direct link with the 
public road network. Such routes 
shall comply with the standards 
set out in A3.7 of the Guidelines. 

Fire service access routes 
should be established to 
separate bushfire prone 
areas from developed areas 
and to provide access for 
fire suppression and 
prevention work. 

N/A Note: Public roads (proposed & existing) 
abut the site along most boundaries. 

3.8: Firebreak Width 
Lots greater than 0.5ha shall 
have an internal firebreak as 
specified by the local firebreak 
notice issued by the local 
government 

 Y The proposed development will comply 
with the annual firebreak notice issued 
by the City of Wanneroo. 

Element 4: Water 
Sufficient water is available to the development to enable people, property and infrastructure to be defended from 
bushfire. 

A4.1: Reticulated Areas 
Development is provided with a 
reticulated water supply. 

Reticulated water supply is 
provided in accordance 
with the Water 
Corporation’s No.63 Water 
Reticulation Standard’ or 
equivalent. 

Y The development will be serviced with 
reticulated water to a sufficient 
standard. 

A4.2: Non-Reticulated Area 
Water tanks shall be provided to 
the specifications of A4.2 of the 
Guidelines 

Where reticulated water is 
not available, tater tanks, 
to a sufficient capacity, 
shall be provided. 

N/A  

A4.3: Individual lots within a 
non-reticulated area 
Single lots to provide 10,000 litre 
capacity tank 

 N/A  
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5. BUSHFIRE RISK MANAGEMENT MEASURES 

5.1 SITING OF DEVELOPMENT AND BAL CONSTRUCTION STANDARDS 

Future habitable and specified buildings shall be located such that they fall outside of any 
areas with an ‘extreme’ BHL and/or achieve a BAL classification of BAL-29 or below. 

Development has been designed to minimise bushfire risk and maximise separation to 
bushfire hazards through the strategic use of existing and proposed perimeter roads, and the 
siting of Public Open Space. Public roads, recreational areas and private lots shall be 
developed to minimise BHL’s. 

When the final lot layout and/or location of buildings are known, a final assessment should be 
completed to determine the appropriate BAL classification/s that will be applicable under 
AS3959-2009. 

5.2 VEGETATION MANAGEMENT & BIODIVERSITY VALUE 

5.2.1 BIODIVERSITY VALUE 

Bayley Environmental Services prepared two Environmental Assessment Reports (March 2006 
and December 2011) to support the preparation of the Woodland Vista Local Structure Plan. 
The reports conclude that vegetation on the site is considered to be degraded to completely 
degraded, and provides no significant habitat for native animals. Some large-sized Tuart and 
Jarrah trees are present on site and may be retained where suitable, likely over a parkland 
cleared turf understory, or other managed landscaping. 

The biodiversity values of the site are not considered to be in conflict with bushfire 
management requirements. 

5.2.2 VEGETATION MANAGEMENT 

Vegetation shall be managed such that its assessed level of bushfire risk does not increase. 
This includes the implementation of suitable APZ’s and HSZ’s, which shall be maintained in a 
low-fuel state, as specified in the Guidelines.  

Private landowners shall be responsible for maintaining vegetation within their lot boundaries, 
and the Local Government shall be responsible for managing vegetation within public road 
reserves, recreation areas, and any other land vested in it. 

5.3 VEHICULAR ACCESS 

The proposed development will be serviced by an internal subdivisional road that gains access 
to the public road network at two points; to Flynn Drive at the northern end of the site via a 
subdivisional road; and, an emergency access way to Wanneroo Road at the southern end of 
the site. 

Main Roads has confirmed that it has no objections to the proposed emergency access way to 
Wanneroo Road. 
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6. RESPONSIBILITIES  

A summary of responsibilities is provided in Table 3 below: 

Table 3: Responsibilities  

Implementation Ongoing Management 

Developer 

 Ensure that the BMP is made available to all parties 
listed as having a responsibility under the Plan. 

 Review and update the Plan as the proposal 
progresses through the planning stages. 

 Ensure the construction of public roads and 
emergency access ways meets the applicable 
standards. 

 Ensure that reticulated water supply meets the 
applicable standards. 

 Ensure that public open space is developed in a low 
fuel state such that it has a ‘Low’ BHL. 

 Comply with the Annual Firebreak Notice for land 
owned by the developer. 

 Ensure that POS is maintained such that the 
assessed bushfire risk does not increase for the 
developer’s maintenance period (usually for two 
years). 

Future landowners/purchasers/proponents 

 Implement an appropriate APZ & HSZ, as applicable, 
in accordance with the Guidelines. 

 Construct any private driveways over 50m in length 
to the appropriate standard under the Guidelines. 

 Comply with the Annual Firebreak Notice. 
 Ensure all new habitable buildings and specified 

buildings are constructed in accordance with the 
applicable BAL Construction Standard as set out in 
AS3959-2009. 

 Maintain any vegetation within the lot boundaries 
such that the assessed bushfire risk does not 
increase. 

 Where subsequent development is proposed, 
review and update the Plan to ensure bushfire 
management measures remain effective. 

City of Wanneroo 

 Make a copy of this BMP available to landowners. 
 Enforce the annual Firebreak Notice. 
 Enforce the requirements of this BMP. 
 Assess any proposed development against the 

requirements of this BMP and the regulatory 
framework. 

 Develop and maintain district bushfire fighting 
services and facilities. 

 Maintain areas of POS, road reserves, and any other 
vested land such that the assessed bushfire risk 
does not increase. 

 

Western Australian Planning Commission 

 Impose conditions of subdivision requiring 
notifications on titles advising the lot is subject to a 
Bushfire Management Plan 
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1 INTRODUCTION

This report has been prepared to assess road traffic noise on the proposed residential 
subdivision located at Lot 51 Flynn Drive, Carramar.  As this proposed subdivision is located 
adjacent to Wanneroo Road, an assessment of future transportation noise levels is required 
to determine the expected noise impact and the extent of noise control that would be 
required to achieve compliance with relevant criteria.  

The locality of the site is shown below on Figure 1.1.

Figure 1.1 – Site Locality

Appendix B contains a description of some of the terminology used throughout this report.

2 CRITERIA

The criteria relevant to this assessment is the State Planning Policy 5.4 Road and Rail 
Transport Noise and Freight Considerations in Land Use Planning (hereafter referred to as 
the Policy) produced by the Western Australian Planning Commission (WAPC).  The
objectives in the Policy are to:

Protect people from unreasonable levels of transport noise by establishing a 
standardised set of criteria to be used in the assessment of proposals;

Protect major transport corridors and freight operations from incompatible urban 
encroachment;

Encourage best practice design and construction standards for new development 
proposals and new or redevelopment transport infrastructure proposals;

Facilitate the development and operation of an efficient freight network; and

Subject Site

Wanneroo 
Road
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Facilitate the strategic co-location of freight handling facilities.

The Policy’s outdoor noise criteria are shown below in Table 2.1.  These criteria applying at 
any point 1-metre from a habitable façade of a noise sensitive premises and in one outdoor 
living area.  

Table 2.1 – Outdoor Noise Criteria

Period Target Limit

Day (6am to 10pm) 55 dB LAeq(Day) 60 dB LAeq(Day)

Night (10pm to 6am) 50 dB LAeq(Night) 55 dB LAeq(Night)

The 5 dB difference between the target and limit is referred to as the margin.

In the application of these outdoor noise criteria to new noise sensitive developments, the 
objectives of this policy is to achieve -

acceptable indoor noise levels in noise-sensitive areas (eg bedrooms and living 
rooms of houses, classrooms in schools); and 

a ‘reasonable’ degree of acoustic amenity in at least one outdoor living area on each 
residential lot.

If a noise sensitive development takes place in an area where outdoor noise levels will meet 
the target, no further measures are required under this policy.

In areas where the target is exceeded, but noise levels are likely to be within the 5 dB 
margin (i.e. less than the limit), mitigation measures should be implemented by the 
developer with a view to achieving the target levels in at least one outdoor living area on 
each residential lot. Where indoor spaces are planned to be facing any outdoor area in the 
margin, mitigation measures should be implemented to achieve acceptable indoor noise 
levels in those spaces. 

In areas where the limit is exceeded (i.e. above LAeq(Day) of 60dB(A) or LAeq(Night) of 55dB(A)), a 
detailed noise assessment is to be undertaken.  Customised noise mitigation measures 
should be implemented with a view to achieving the target in at least one outdoor living area 
on each residential lot, or if this is not practicable, within the margin. Where indoor spaces 
are planned to be facing outdoor areas that are above the target, mitigation measures 
should be implemented to achieve acceptable indoor noise levels in those spaces.

For residential buildings, ‘acceptable indoor noise levels’ are LAeq(Day) of 40dB in living and 
work areas and LAeq(Night) of 35dB in bedrooms1.  For all other noise-sensitive buildings, 
‘acceptable indoor noise levels’ under the policy comprise noise levels that meet the 
Recommended Design Sound Levels under Table 1 of Australian Standard AS 2107:2000 

                                        
1 For residential buildings, indoor noise levels are not set for utility spaces such as bathrooms.  The policy 
encourages effective “quiet house” design, which positions these non-sensitive spaces to shield the more 
sensitive spaces from transport noise.
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Acoustics – Recommended design sound levels and reverberation times for building 
interiors.

The guidelines suggest a range of noise mitigation measures to meet the noise criteria. 
These include—

using distance to separate noise-sensitive land uses from noise sources;  

construction of noise attenuation barriers such as earth mounds and noise walls;   

building design, such as locating outdoor living areas and indoor habitable rooms 
away from noise sources;  

building construction techniques, such as upgraded glazing, ceiling insulation and 
sealing of air gaps. Note that where upgraded glazing is required, the benefit is only 
realised when windows are kept closed and, as such, mechanical ventilation should 
also be considered in these circumstances;  

The guidelines also provide detail on the range of noise mitigation measures and their 
potential for noise reduction.  It is expected that noise management and mitigation strategies 
would be identified and implemented through a noise management plan, having regard to 
the guidelines, and would be—

effective in reducing noise;   

practical and appropriate for the situation; and   

compatible with other relevant planning policies.

Where the target noise levels cannot be achieved, the policy states that: -

If the measures outlined previously cannot practicably achieve the target noise levels for 
new noise-sensitive developments, this should be notified on the certificate of title.  
Notifications on certificates of title and/or advice to prospective purchasers advising of the 
potential for noise impacts from major road and rail corridors can be effective in warning 
people who are sensitive to the potential impacts of transport noise. Such advice can also 
bring to the attention of prospective developers the need to reduce the impact of noise 
through sensitive design and construction of buildings and the location of outdoor living 
areas.  The notification is to ensure that prospective purchasers are advised of—

the potential for transport noise impacts; and  

the potential for quiet house design requirements to minimise noise intrusion through 
house layout and noise insulation (see the guidelines). 

Notification should be provided to prospective purchasers and be required as a condition of 
subdivision (including strata subdivision) for the purposes of noise-sensitive development as 
well as planning approval involving noise-sensitive development, where noise levels are 
forecast or estimated to exceed the target outdoor noise criteria, regardless of proposed 
noise attenuation measures. The requirement for notification as a condition of subdivision 
and the land area over which the notification requirement applies, should be identified in the 
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noise management plan in accordance with the guidelines. An example of a standard form 
of wording for notifications is presented in the guidelines.

The SPP 5.4 applies a performance-based approach to the management and mitigation of 
transport noise.  It states: -

It is recognised that in a number of instances it may not be reasonable and practicable to 
meet the noise target criteria. Where transport noise is above the target level, measures are 
expected to be implemented that best balance reasonable and practicable considerations, 
such as noise benefit, cost, feasibility, community preferences, amenity impacts, safety, 
security and conflict with other planning and transport policies. In these cases the community 
should also be consulted to assist in identifying best overall solutions. The guidelines assist 
in outlining ways in which some reasonable and practicable limitations can be addressed in 
a manner that also minimises transport noise.  

It is further acknowledged that there may also be situations in which the noise limit cannot 
practicably be achieved, especially in the case of major redevelopment of existing transport 
infrastructure. Similarly, it may not be practicable to achieve acceptable indoor noise levels if 
the new development is located very close to the transport corridor. In these situations the 
primary focus should be on achieving the lowest level of noise, with other reasonable and 
practicable considerations being secondary to this objective. 

3 METHODOLOGY

Noise measurements and modelling have been undertaken in accordance with the 
requirements of the Policy as described below in Sections 3.1 and 3.2.

3.1 Site Measurements
Noise monitoring was undertaken at two locations, along Wanneroo Road and Flynn Drive in 
order to:  

Quantify the existing noise levels;

Determine the differences between different acoustic parameters (LA10,18hour, LAeq (Day)

and LAeq (Night)); and

Calibrate the noise model for existing conditions.

The instruments used were ARL Type 316 noise data loggers (pictured below in Figure 3.1).  
The loggers were programmed to record hourly LA1, LA10, LA90, and LAeq levels.  This 
instrument complies with the instrumentation requirements of Australian Standard 2702-
1984 Acoustics – Methods for the Measurement of Road Traffic Noise.  The loggers were
field calibrated before and after the measurement session and found to be accurate to within 
+/- 1 dB.  Lloyd George Acoustics also holds current laboratory calibration certificate for the 
loggers.
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Figure 3.1 – Automatic Noise Data Logger

The measurement locations are shown in Figure 3.2.

The noise loggers were set-up to obtain 1 full week, between 18th November and 25th

November 2011.  The noise loggers were set up at a distance of 25 metres from Wanneroo 
Road and the second was set up at a distance of 10 metres from Flynn Drive.      

Sound pressure levels were measured in accordance with Australian Standard 2702-
1984: Acoustics - Method For Measurement of Road Traffic Noise, with the logger positioned 
in free field conditions with the microphone height at 1.4 metres above ground floor level.      

From the hourly measurements, the LA10,18 hour, LAeq,24 hour, LAeq (Day) and LAeq (Night) values were 
determined for each complete measurement day.  These results were averaged and the 
mean level reported.  
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Figure 3.2 –Noise Logger Location

The noise data collected was verified by inspection and professional judgement.  Where 
hourly data was considered atypical, an estimated value was inserted and highlighted by 
bold italic lettering.

The weather conditions during the measurement period were obtained from the Bureau of 
Meteorology’s Mount Lawley measurement station.  This data was compared against the 
MRWA specifications for measurement conditions and any unacceptable conditions 
commented on.  Note that the project only required that monitoring was undertaken during 
winds that were not extreme. 

Wanneroo Road 
Logger Location

Flynn Drive 
Logger Location
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3.2 Noise Modelling 
To assess the road traffic noise levels to the proposed development, the computer 
programme SoundPLAN 7.0 was utilised incorporating the Calculation of Road Traffic Noise
(CoRTN) algorithm.  The road algorithms have been modified to reflect local conditions.  

These modifications include:

Vehicles were separated into heavy (Austroads Class 3 upwards) and non-heavy 
(Austroads Classes 1 & 2) with non-heavy vehicles having a source height of 
0.5 metres above road level and heavy vehicles having two sources, at heights of 
1.5 metres and 3.6 metres above road level, to represent the engine and exhaust 
respectively.  By splitting the noise source into three, allows for less barrier 
attenuation for high level sources where barriers are to be considered.  Note that 
corrections are applied to the exhaust of –8.0 dB (based on Transportation Noise 
Reference Book, Paul Nelson, 1987) and to the engine source of –0.8 dB, required to 
provide consistent results with the CoRTN algorithms for the no barrier scenario.     

An adjustment of –1.7 dB has been applied to the predicted levels based on the 
findings of An Evaluation of the U.K. DoE Traffic Noise Prediction; Australian Road 
Research Board, Report 122 ARRB – NAASRA Planning Group 1982.

In determining any requirements for noise barriers between the transport corridor and 
receiver, the predictions are made at a height of 1.4 metres above ground floor level and at 
1.0 metre from an assumed building facade (resulting in a + 2.5 dB correction due to 
reflected noise).  Noise to upper floors is also predicted, however, is only used to determine 
the extent of double (or multiple) storey dwellings that are above the Target and the facade 
treatments required to ensure acceptable internal noise levels.

Various input data are included in the modelling such as ground topography, road design, 
traffic volumes etc and are discussed below.  

3.2.1 Ground Topography, Road Design & Cadastral Data

Topographical data was based on that provided by Burgess Design Group, which is from the 
Department of Land Information (DLI).  The contours are in 1 metre intervals and cover the 
proposed site. At this stage, final ground heights have not been determined across the site, 
for the purposes of the noise modelling the existing ground heights have been used.

Buildings have also been included as these can provide barrier attenuation when located 
between a source and receiver, in much the same way as a hill or wall provides noise 
shielding.  All single storey buildings are assumed to have a height of 4 metres.  Where 
double storey buildings are assumed, these have a height of 7.0 metres.

3.2.2 Traffic Data

Traffic data includes:

Road Surface –

The noise relationship between different road surface types is shown below in 
Table 3.4.
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Table 3.4 – Noise Relationship Between Different Road Surfaces

Road Surfaces

Chip Seal Asphalt

14mm 10mm 5mm Dense 
Graded

Novachip Stone 
Mastic

Open 
Graded

+3.5 dB +2.5 dB +1.5 dB 0.0 dB -0.2 dB -1.0 dB -2.5 dB

The existing road surface is worn 14mm chip seal.

The future road surface is assumed to remain the same. It is understood that 
Wanneroo Road is proposed to be upgraded into a two lane divided dual 
carriageway road.  

Vehicle Speed –

Existing and future posted speeds are 90km/hr on Wanneroo Road and 60km/hr 
on Flynn Drive at the approach to the Wanneroo Road intersection.

Traffic Volumes –

Traffic volume data used in the modelling is shown below in Table 3.5.  The 
existing and future volumes were obtained from Transcore.  

Table 3.5 – Traffic Volumes Used in the Modelling

Parameter Scenario

Existing Future

Wanneroo Road Flynn Drive Wanneroo Road Flynn Drive

24 Hour Volume 17,000 1,080 17,032 1,404

% Heavy 8.8% 14.7% 8.8% 14.7%

3.2.3 Ground Attenuation

The ground attenuation has been assumed to be 0.25 (25%) within the road reserve, 0.6
(60%) throughout the subdivision, except for the public open space, which was set to 1.00 
(100%) and 0.9 (90%) outside of the subdivision.  Note 0.0 represents hard reflective 
surfaces such as water and 1.00 represents absorptive surfaces such as grass.
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4 RESULTS

4.1 Noise Monitoring
The results of the noise monitoring are summarised below in Table 4.1 and shown 
graphically in Figure 4.1.

Table 4.1 – Measured Average Noise Levels – Monitoring Locations 

Location
Average Weekday Noise Level, dB

LA10,18hour LAeq,24hour LAeq (Day) LAeq (Night)

Wanneroo Road 68.9 65.1 66.2 61.3

Flynn Drive 59.8 58.8 60.2 52.3

The average differences between the LAeq (Day) and LAeq (Night) are 7 dB. This same difference 
has been assumed to exist in future years.  As such, it is the daytime noise levels that will 
dictate compliance since these are at least 5 dB more than night-time levels.  

4.2 Noise Modelling
The road traffic noise modelling is provided as LAeq (Day) noise level contour plots on Figure 
4.3 being for the future conditions.
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5 ASSESSMENT

The objectives of the criteria are for noise at all houses to be no more than the limit and 
preferably no more than the target.  Noise levels above the limit are generally considered 
unacceptable for residential use.  Where the target is achieved, no further controls are 
required.  Where the limit is achieved or noise levels are within the margin (between the limit
and target), further controls are necessary.

With no noise control, traffic noise levels will be above the target.  As such, consideration 
has been given to the noise control scenarios discussed in Sections 6.1 and 6.2.

From Figure 4.3 the following can be summarised:

The future road noise levels would exceed the Target criteria at all lots adjacent to 
Wanneroo Road and Flynn Drive;

The future road noise levels would exceed the Limit criteria at majority of the lots 
adjacent to Wanneroo Road; and  

The Target will be achieved at a distance of approximately 75m from the centre of 
the road.

As the noise levels exceed the SPP 5.4 Target criteria, noise mitigation needs to be 
considered.  The mitigation options that are appropriate for this assessment include a noise 
barrier along the development boundary adjacent to the road reserve, and/or treatments to 
the facade of properties exceeding the Target criteria. Note it is assumed that improvements 
to the road surface cannot be negotiated with MRWA.

6 RECOMMENDATIONS
From Figure 4.3, it can be seen that the majority of the proposed lots fronting Wanneroo
Road are predicted to exceed the SPP 5.4 Limit criteria at the facades facing the road.  It is 
understood that the use of a quieter road surface, such as open graded asphalt, does not 
have the approval of Main Roads Western Australia, due to the high installation and 
maintenance costs.  

To mitigate the road traffic noise across the site, it is recommended that an acoustic barrier, 
2.5 metre above road height, be erected along the Wanneroo Road frontage of the site. The 
acoustic barrier is required to extend the length of the Wanneroo Road frontage of the site.
The results of the noise modelling with the inclusion of the acoustic barrier are shown as a 
noise contour plot in Figure 6.1.

Based on the predicted noise levels, it is proposed that a combination of noise wall and 
facade treatment be considered.  The proposed treatments will vary depending on the 
predicted noise levels.  For those receivers that are within the margin between the Target 
and Limit criteria, the ‘deemed to comply package A’ as provided in the SPP 5.4 guidelines, 
can be used.  The ‘deemed to comply’ packages are provided in Appendix A.
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All dwellings within the margin will also require notification on their titles.  An example of this 
is provided in Appendix A.

Multiple storey dwellings within the first two rows of houses should be discouraged.  If these 
are permitted, specialist advice should be obtained from a qualified acoustic consultant 
(member of the Australian Acoustical Society or Association of Australian Acoustical 
Consultants).  The reason for this is that the proposed barrier will provide negligible noise 
attenuation to upper floors.  For dwellings within the closest blocks to Wanneroo Road,
Package A deemed-to-satisfy construction standards will be required to the upper floor.

7 CONCLUSION

The analysis has shown that to comply with the criteria of the State Planning Policy 5.4 Road 
and Rail Transport Noise and Freight Considerations in Land Use Planning a combination of 
noise barriers and architectural treatments will be required.  

Should any of the closest residences to Wanneroo Road be proposed as multiple storey, 
these will require further consideration, as described in Section 5.
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Noise insulation – “Deemed to Comply” packages for residential development

The following “deemed-to-comply” Packages outline noise insulation measures that are 
designed to ensure that the indoor noise standards in the Policy are achieved for residential 
developments in areas where outdoor noise levels will exceed the target noise levels by up 
to 8 dB(A).

The deemed-to-comply specifications are intended to simplify compliance with the noise 
criteria, and the relevant Package should be required as a condition of development.  
However, this should not remove the option to pursue alternative measures or designs.  
Departures from the deemed-to-comply specifications need to be accompanied by acoustic 
certification from a competent person, to the effect that the development will achieve the 
requirements of the Policy.

Superior construction standards, such as those specified in the “deemed-to-comply” 
packages, are now becoming more prevalent in residential buildings; and do not significantly 
increase the cost of building.  A similar standard of construction has been recommended by 
the Western Australian Planning Commission for new housing in areas forecast to be 
seriously affected by aircraft noise.2 That recommendation followed a comprehensive 
assessment of the efficacy and costs of noise attenuation measures, taking into account the
recent changes in industry building standards as well as changes to the Building Code of 
Australia.

Where transport noise levels are more than 8 dB above the noise target, i.e. 3 dB above the 
noise limit, or where noise-sensitive development other than residential is proposed, a 
Detailed Assessment should be prepared by a competent person.  The report should specify 
the level of noise reduction required and the noise insulation measures needed to comply 
with the Policy.  The approval may require that the construction drawings be checked for 
compliance with the Detailed Assessment, and that follow-up verification be carried out to 
certify compliance.

                                        
2 Statement of Planning Policy No 5.1, Land Use Planning in the Vicinity of Perth Airport and the accompanying 
report on Aircraft Noise Insulation for Residential Development in the Vicinity of Perth Airport, February 2004.



Lloyd George Acoustics

Reference: 11111983-01a Page A2

Package A: Noise levels within the margin

The following noise insulation package is designed to meet the indoor noise standards for 
residential developments in areas where noise levels exceed the noise target but are within 
the limit.

Area type Orientation Package A measures
Indoors

Bedrooms

Facing road/rail corridor

6mm (minimum) laminated glazing
Fixed, casement or awning windows with seals
No external doors
Closed eaves
No vents to outside walls/eaves
Mechanical ventilation/airconditioning3

Side-on to corridor
6mm (minimum) laminated glazing
Closed eaves
Mechanical ventilation/airconditioning

Away from corridor No requirements

Living and work areas4

Facing corridor

6mm (minimum) laminated glazing
Fixed, casement or awning windows with seals
35mm (minimum) solid core external doors 
with acoustic seals5

Sliding doors must be fitted with acoustic seals
Closed eaves
No vents to outside walls/eaves
Mechanical ventilation/airconditioning

Side-on to corridor
6mm (minimum) laminated glazing
Closed eaves
Mechanical ventilation/airconditioning

Away from corridor No requirements

Other indoor areas Any No requirements

Outdoors

Outdoor living area6

Facing corridor Minimum 2.0m high solid fence (e.g. 
Hardifence, pinelap, or Colorbond)
Picket fences are not acceptableSide-on to corridor

Away from corridor No requirements

                                        
3 See section on Mechanical ventilation/airconditioning for further details and requirements.
4 These deemed-to-comply guidelines adopt the definitions of indoor spaces used in AS 2107-2000.  A 
comparable description for bedrooms, living and work areas is that defined by the Building Code of Australia as a 
“habitable room”.  The Building Code of Australia may be referenced if greater clarity is needed.  A living or work 
area can be taken to mean any “habitable room” other than a bedroom.  Note that there are no noise insulation 
requirements for utility areas such as bathrooms.  The Building Code of Australia describes these utility spaces 
as “non-habitable rooms”.
5 Glazing panels are acceptable in external doors facing the transport corridor.  However these must meet the 
minimum glazing requirements.
6 The Policy requires that at least one outdoor living area be reasonably protected from transport noise.  The 
protected area should meet the minimum space requirements for outdoor living areas, as defined in the 
Residential Design Codes of Western Australia.
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Package B: Noise within 3 dB above the limit

The following noise insulation package is designed to meet the indoor noise standards for 
residential developments in areas where transport noise levels exceed the noise limit but by 
no more than 3 dB (See Table 1 in the Policy).

Area type Orientation Package B measures
Indoors

Bedrooms

Facing road/rail corridor

10mm (minimum) laminated glazing
Fixed, casement or awning windows with seals
No external doors
Closed eaves
No vents to outside walls/eaves
Mechanical ventilation/airconditioning7

Side-on to corridor
10mm (minimum) laminated glazing
Closed eaves
Mechanical ventilation/airconditioning

Away from corridor No requirements

Living and work areas8

Facing corridor

10mm (minimum) laminated glazing
Fixed, casement or awning windows with seals
40mm (minimum) solid core external doors with 
acoustic seals9

Sliding doors must be fitted with acoustic seals
Closed eaves
No vents to outside walls/eaves
Mechanical ventilation/airconditioning

Side-on to corridor
6mm (minimum) laminated glazing
Closed eaves
Mechanical ventilation/airconditioning

Away from corridor No requirements

Other indoor areas Any No requirements

Outdoors

Outdoor living area10

Facing corridor Minimum 2.4m solid fence (e.g. brick, limestone 
or Hardifence)
Colorbond and picket fences are not acceptableSide-on to corridor

Away from corridor No requirements

                                        
7 See section on Mechanical ventilation/airconditioning for further details and requirements.
8 These deemed-to-comply guidelines adopt the definitions of indoor spaces used in AS 2107-2000.  A 
comparable description for bedrooms, living and work areas is that defined by the Building Code of Australia as a 
“habitable room”.  The Building Code of Australia may be referenced if greater clarity is needed.  A living or work 
area can be taken to mean any “habitable room” other than a bedroom.  Note that there are no noise insulation 
requirements for utility areas such as bathrooms.  The Building Code of Australia describes these utility spaces 
as “non-habitable rooms”.
9 Glazing panels are acceptable in external doors facing the transport corridor.  However these must meet the 
minimum glazing requirements.
10 The Policy requires that at least one outdoor living area be reasonably protected from transport noise.  The 
protected area should meet the minimum space requirements for outdoor living areas, as defined in the 
Residential Design Codes of Western Australia.
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Mechanical ventilation/airconditioning

Where outdoor noise levels are above the “target”, both Packages A and B require 
mechanical ventilation or airconditioning to ensure that windows can remain closed in order 
to achieve the indoor noise standards.   

In implementing Packages A and B, the following need to be observed:

evaporative airconditioning systems will not meet the requirements for Packages A 
and B because windows need to remain open;

refrigerative airconditioning systems need to be designed to achieve fresh air 
ventilation requirements;

air inlets need to be positioned facing away from the transport corridor where 
practicable;

ductwork needs to be provided with adequate silencing to prevent noise intrusion.

Notification

Notifications on certificates of title and/or advice to prospective purchasers advising of the 
potential for noise impacts from road and rail corridors can be effective in warning people of 
the potential impacts of transport noise.  Such advice can also bring to the attention of 
prospective developers the need and opportunities to reduce the impact of noise through 
sensitive design and construction of buildings and the location and/or screening of outdoor 
living areas.

Notification should be provided to prospective purchasers, and required as a condition of 
subdivision (including strata subdivision) for the purposes of noise-sensitive development or 
planning approval involving noise-sensitive development, where external noise levels are 
forecast or estimated to exceed the “target” criteria as defined by the Policy.  In the case of 
subdivision and development, conditions of approval should include a requirement for 
registration of a notice on title, which is provided for under section 12A of the Town Planning 
and Development Act and section 70A of the Transfer of Land Act.   An example of a 
suitable notice is given below.

Notice: This property is situated in the vicinity of a transport corridor, and is currently 
affected, or may in the future be affected, by transport noise.  Further information about 
transport noise, including development restrictions and noise insulation requirements for 
noise-affected property, are available on request from the relevant local government offices.
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The following is an explanation of the terminology used throughout this report.

Decibel (dB)

The decibel is the unit that describes the sound pressure and sound power levels of a noise 
source.  It is a logarithmic scale referenced to the threshold of hearing.

A-Weighting

An A-weighted noise level has been filtered in such a way as to represent the way in which 
the human ear perceives sound.  This weighting reflects the fact that the human ear is not as
sensitive to lower frequencies as it is to higher frequencies.  An A-weighted sound level is 
described as LA dB. 

L1

An L1 level is the noise level which is exceeded for 1 per cent of the measurement period 
and is considered to represent the average of the maximum noise levels measured.

L10

An L10 level is the noise level which is exceeded for 10 per cent of the measurement period 
and is considered to represent the “intrusive” noise level.

L90

An L90 level is the noise level which is exceeded for 90 per cent of the measurement period 
and is considered to represent the “background” noise level.

Leq

The Leq level represents the average noise energy during a measurement period.

LA10,18hour

The LA10,18 hour level is the arithmetic average of the hourly LA10 levels between 6.00 am and 
midnight.  The CoRTN algorithms were developed to calculate this parameter.  

LAeq,24hour

The LAeq,24 hour level is the logarithmic average of the hourly LAeq levels for a full day (from 
midnight to midnight).

LAeq,8hour / LAeq (Night)

The LAeq (Night) level is the logarithmic average of the hourly LAeq levels from 10.00 pm to 
6.00 am on the same day.  

LAeq,16hour / LAeq (Day)

The LAeq (Day) level is the logarithmic average of the hourly LAeq levels from 6.00 am to 
10.00 pm on the same day.  This value is typically 1-3 dB less than the LA10,18hour.
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Satisfactory Design Sound Level
The level of noise that has been found to be acceptable by most people for the environment 
in question and also to be not intrusive.

Maximum Design Sound Level
The level of noise above which most people occupying the space start to become 
dissatisfied with the level of noise.

Chart of Noise Level Descriptors

Austroads Vehicle Class



Lloyd George Acoustics

Reference: 11111983-01a Page B3

Typical Noise Levels



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX 8:  
Traffic Impact 
Assessment + 

Addendum 
 
 



























   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PROPOSED RESIDENTIAL DEVELOPMENT 
LOT 51 FLYNN DRIVE, CARRAMAR 
 
 
TRAFFIC IMPACT STATEMENT - ADDENDUM 



   

 
 
 
 
 
 

 
Proposed Residential Development 

Lot 51 Flynn Drive, Carramar 
 
 
 
 
 
 
 
 

Traffic Impact Statement 
  Addendum 

 
 

 
 

 
 

Prepared for: Prepared by:  
Woodland Consortium Pty Ltd TRANSCORE PTY LTD 

61 York Street, Subiaco WA 6008 
PO Box 42, Subiaco WA 6904 

December 2011 Telephone  (08) 9382 4199 
Facsimile  (08) 9382 4177 

 



   

Document history and status 

Author Version Approved by Date Version type 

V Baltic r01 B Bordbar 29/11/2011 First draft 
V Baltic r01a B Bordbar 1/12/2011 Second Draft 
V Baltic r01b B Bordbar 3/12/2011 Final 

     

     
     

 

File name:   t11.178.vb.r01.doc 

Author:   Vladimir Baltic 

Project manager:  Behnam Bordbar 

Client:    Woodland Consortium Pty Ltd 

Name of project: Lot 51 Flynn Drive, Carramar 

Document version: r01b 

Project number: t11.178 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright in all drawings, reports, specifications, calculations and other documents provided by the Consultant in 
connection with the Project shall remain the property of the Consultant.    
  
The Client alone shall have a license to use the documents referred to above for the purpose of completing the 
Project, but the Client shall not use, or make copies of, such documents in connection with any work not included in the 
Project, unless written approval is obtained from the Consultant or otherwise agreed through a separate contract. 



   

 

TABLE OF CONTENTS 
 
 

 

1 INTRODUCTION 5 

2 EXISTING SITUATION 6 

3 PROPOSED DEVELOPMENT 9 

4 TRAFFIC ASSESSMENT 11 

4.1 TRIP GENERATION AND DISTRIBUTION 11 
4.2 IMPACT ON SURROUNDING ROADS 12 
4.3 SIGHT DISTANCE AT FLYNN DRIVE/ACCESS ROAD INTERSECTION 13 

5 CONCLUSIONS 15 

 



t11.178.vb.r01b.doc  5 

1 INTRODUCTION 
 
This addendum to the original Traffic Impact Statement has been prepared by 
Transcore on behalf of Woodland Consortium Pty Ltd, with regard to the 
proposed Rezoning Application (Rural to Urban) and subdivision of Lot 51 Flynn 
Drive (subject site) in Carramar, City of Wanneroo (subject site). 
 
Transcore originally prepared a traffic report for this development in March 2006. 
An Addendum to the original traffic report was necessitated following a change 
in the lot yield from 7 to approximately 40 residential lots in the latest 
development proposal.  
 
The proposed residential development on Lot 51 entails approximately 40 
residential lots. The Main Access would be located off Flynn Drive, approximately 
50m northeast of the existing intersection of Flynn Drive with Wanneroo Road. 
The proposed subdivision also includes a potential road link to the adjacent Lot 1 
located immediately to the east and earmarked for the future residential 
development. The likelihood and actual location of this link will be confirmed in 
the subdivision stages of the development; however; in the concept plan for Lot 
51 plan the link road is indicatively shown at the south-eastern end of the subject 
site. 
 
Accordingly, this traffic report assesses the impact of the proposed increase in lot 
yield at the subject site by estimating the traffic that would be generated by 
residential development, and the resultant additional traffic on the surrounding 
road network.  
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2 EXISTING SITUATION 
 
The subject site is located approximately 30km north of the Perth CBD and 4 
kilometres north of the Joondalup Town Centre. The subject site is located at the 
south-east corner of Flynn Drive/Wanneroo Road unsignalised T-intersection. The 
site is currently occupied by a single-storey dwelling with balance of site being 
vacant. A vehicular crossover to this site is located on Flynn Drive, approximately 
140m north-east from the Flynn Drive/Wanneroo Road intersection.  (Refer 
Figure 1).  
 

 
Figure 1. Aerial photo of the subject site 

 
 
Wanneroo Road in the vicinity of the subject site is a 9m wide, undivided two-
lane two-way road with a sign-posted speed limit of 90km/hr. It has a left-turn slip 
pocket into Flynn Drive on the northern approach of the intersection.  The north-
eastern approach is flared to allow straight-through traffic to pass traffic turning 
right into Flynn Drive. 
 
According to traffic count information sourced from Main Roads WA, Wanneroo 
Road, north of Flynn Drive carried approximately 17,000 vehicles per day in 
March 2010, with weekday morning and evening peak hour volumes of 
1,411vehicles (peak hour at 7:30AM) and 1,542 vehicles (peak hour at 4:30PM), 
respectively.    
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Although under the WAPC Liveable Neighbourhoods guidelines, Wanneroo Road 
presents the physical characteristics of an Integrator Arterial B road, it is classified 
as a Primary Distributor Road (Main Roads WA, Functional Road Hierarchy 
document). 
 
Flynn Drive is an undivided two-way two-lane road with a sign posted speed limit 
of 80 km/h, with an bend warning sign supplemented by an advisory speed sign 
of 60km/h around the curved horizontal alignment of Flynn Drive on its 
westbound approach to the Flynn Drive/Wanneroo Road intersection.  These 
signs are located approximately 150m from the Flynn Drive/Wanneroo Road 
intersection.   
 
The traffic counts sourced from Main Roads WA (July 2010) for Flynn Drive, west 
of Pinjar Road, show that on a typical weekday it carried an average of 1,080 
vehicles per day. During morning (6:30AM) and afternoon peak (3:30PM) hour 
volumes Flynn Drive recorded 99 and 117 vehicles per hour, respectively.   
 
In Main Roads WA Functional Road Hierarchy document Flynn Drive is classified 
as a Regional Distributor road. 
 
Due to the future development of the Neerabup Industrial Park (located to the 
northeast of the subject site) and the forecast significant increase in traffic 
volumes along Flynn Drive1, the existing north-south section of Flynn Drive 
abutting the subject site would be realigned east-west to intersect with 
Wanneroo Road approximately 600m north from its current intersection. The 
section of Flynn Drive abutting the subject site would ultimately be cul-de-saced 
and the existing intersection of Flynn Drive/Wanneroo closed. 
 
Flynn Drive is ultimately proposed to be upgraded to a dual divided carriageway 
standard to serve the Neerabup Industrial Park and the proposed residential 
developments to the northeast of the subject site. Its future intersection with 
Wanneroo Road would be signalised as part of the Flynn Drive upgrade project.  
 
There are also plans for Flynn Drive to extend further west of Wanneroo Road to 
ultimately provide a connection to Mitchell Freeway. Plans for this extension are 
still tentative with no fixed timeframe set yet. 
 
Though the volumes are currently low, Flynn Drive functions as an Integrator 
Arterial road and, once realigned, proposed in the MRS to serve as an ‘Other 
Regional Road’. The section of Flynn Drive abutting Lot 51 is classified as a 
“Local Road”. Refer Figure 2. 
 
With the increase in traffic attracted to this part of Neerabup, Main Roads WA 
has indicated that there are also plans for the dualling of Wanneroo Road from 
Joondalup Drive to Hall Road though no timeframe has been confirmed to date.   
 
                                                 
1 According to the traffic forecasts prepared for the Neerabup Industrial Park, Flynn Drive is 
forecasted to ultimately carry approximately 35,900 vpd (east of Wanneroo Road) 
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Figure 2. Extract from WAPC Metropolitan Region Scheme document 

 
 
The City of Wanneroo has resolved to defer the construction of the Flynn Drive 
Realignment Project until a firm budget and timeline for the construction of the 
dual carriageway of Wanneroo Road (from Joondalup Drive to Hall Road) is 
produced by the State Government2. Furthermore, the City resolved to request 
Main Roads WA undertake temporary improvement works for the existing Flynn 
Drive/Wanneroo Road intersection, funded from the State Government 
BlackSpot funding initially granted for upgrade of this intersection. 
 
The City has also resolved to proceed with the completion of design of the Flynn 
Drive Realignment Project on the proposed realigned section of Flynn Drive, 
incorporating profile changes as agreed with Main Roads WA3. 
 

                                                 
2 City of Wanneroo Council meeting, 16 November 2010 (IN03-11/10 Deferment of the Flynn 
Drive Realignment Project) 
 
3 City of Wanneroo Council meeting, 26 July 2011 (IN01-07/11 Flynn Drive Realignment Project) 
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3 PROPOSED DEVELOPMENT 
 

The proposed residential subdivision is located on Lot 51 Flynn Drive in 
Carramar, City of Wanneroo. The subject site (approximately 3.3ha) is located 
immediately southeast of the existing Wanneroo Road/Flynn Drive intersection.   
 
According to the concept plan prepared by BDG (LAK CAR 01-01, dated 18 
November 2011), the proposed development comprises 40 residential lots 
ranging in size from 225m2 to 580m2 with one 800m2 superlot. Access point for 
the development is proposed off Flynn Drive approximately 50m northeast of the 
existing Wanneroo Road/Flynn Drive intersection. The Flynn Drive access is 
proposed to operate as a full-movement intersection (refer Figure 3 for more 
details). 
 
The development concept plan also features a road link to the adjacent Lot 1 
located immediately to the east (future residential development). The actual 
location of this road link is yet to be confirmed; however, in the concept plan for 
Lot 51 plan the link road is indicatively shown at the south-eastern end of the 
subject site. 
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Figure 3: Lot 51 Flynn Drive LSP 
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4 TRAFFIC ASSESSMENT 
 

4.1 Trip Generation and Distribution 
 
This section of the report provides an estimation of the traffic expected to be 
generated by the proposed residential development and assess the potential 
impact of this traffic on Flynn Drive and Wanneroo Road.  
 
To estimate the traffic that would be generated by the proposed development 
the document “Guide to Traffic Generating Developments, Roads and Traffic 
Authority of New South Wales” (2002) was sourced. From this document, a daily 
generation rate of 9 trips per dwelling and a peak hour generation rate of 0.85 
trips per dwelling were utilised. Accordingly, the subdivision is estimated to 
generate a total of 360 daily vehicle trips for a typical weekday and 34 vehicle 
trips during morning and afternoon peak hours (total of ins and outs).  
 
Assuming a directional split of 20/80 for the morning peak period and 80/20 for 
the evening peak period, the forecasted movements at the Access Street/Flynn 
Drive intersection would be 7 inbound and 27 outbound trips over the morning 
peak period and vice versa for the afternoon peak. 
 
The derived total daily, morning and evening peak hour entry and exit volumes 
are summarised in Table 1 below. 
 

Period Entry Exit Total 
Morning peak hour traffic 7 27 34 
Evening peak hour traffic 27 7 34 
Total daily traffic 180 180 360 
Table 1: Estimated morning peak hour, evening peak hour and total daily 

traffic distribution 
 
 
Based on the site location, with Wanneroo Road located a short distance to the 
west and with the Perth CBD and Joondalup town centre located to the south of 
the subject site, the following trip distribution it is assumed: 
 

 82% of generated traffic to and from the north (Wanneroo Road north); 
 8% of generated traffic to and from the south (Wanneroo Road south); 
 10% of generated traffic to and from the east (Flynn Drive east/Tranquil 

Drive); 
 
Figure 4 below illustrates the resulting distribution of the development-generated 
trips for total daily, morning and evening peak periods at the following 
intersections: 
 

 Wanneroo Road/Flynn Drive; 
 Flynn Drive/Access Road;  
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Figure 4: Lot 51 development –morning peak, afternoon peak and total daily 

trip distribution  
 
 
 
It should be noted that the estimated Lot 51 traffic generation illustrated in Figure 
3 does not allow for any through traffic from the neighbouring Lot 1 traversing 
the subject site to access Flynn Drive as a consequence of the proposed road 
link between the two sites. The impact of the possible road link between the Lot 
51 and the future residential development on Lot 1 was investigated in a 
separate traffic report prepared for Lot 1 & 2 Flynn Drive LSP in November 2010. 
The result of this analysis has shown minimal reciprocal traffic movements 
between Lot 51 and Lot 1 confirming limited operational benefit to either of the 
developments. 
 

4.2 Impact on Surrounding Roads 
 
In accordance with the assumed directional distribution of the development-
generated traffic outlined in the previous section, net traffic increases on 
surrounding roads are illustrated in the Table 2.  
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Roads 
Total daily traffic volumes (vpd) 

Current New Total Increase (%) 
Flynn Dr (W of site) 1,080 324 1,404 30% 
Flynn Dr (E of site) 1,080 36 1,116 3.3% 
Wanneroo Rd (S of site) 17,000 292 17,292 1.7% 
Wanneroo Rd (N of site) 17,000 32 17,032 <1% 
Table 2. Existing and estimated future traffic volumes on surrounding roads 

 
 
In summary, the net traffic impact as a result of the proposed development has 
the following effect on the surrounding road network: 
 

 Flynn Drive (west of the subject site): Even though the anticipated 
increase in total daily traffic along the short section of Flynn Drive is 
notable (approximately 30%), the total daily traffic in the post-
development stage is still well within desirable traffic volume threshold for 
this type of the road. 

 
 Flynn Drive (east of the subject site): The total daily traffic in the post-

development stage is moderate and well within the desirable traffic 
volume threshold for this type of the road. 

 
 Wanneroo Road (north of Flynn Drive): The traffic from the proposed 

development renders minimal increase in existing traffic volumes along 
this section of Wanneroo Road.  
 

 Wanneroo Road (south of Flynn Drive): The traffic from the proposed 
development renders minimal increase in existing traffic volumes along 
this section of Wanneroo Road.  

 
 
Accordingly, it is concluded that the development proposal will have moderate 
to negligible impact on the operation of surrounding road network, namely Flynn 
Drive and Wanneroo Road. 
 
The proponent is advised to seek permission for implementation of emergency 
controlled access on Wanneroo Road from Main Roads WA from the safety 
point of view and with respect to the fire management requirements. 
Alternatively, emergency access could be provided off Flynn Drive. 
 

4.3 Sight Distance at Flynn Drive/Access Road Intersection 
 
Preliminary on-site investigation indicates that there would be sufficient sight 
visibility from the proposed access point to the development on Flynn Drive. The 
Flynn Drive/Wanneroo Road intersection to the west is clearly visible from the 
proposed Access Street/Flynn Drive intersection.    
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According to AUSTROADS “Guide to Road Design Part 4A: Unsignalised and 
Signalised Intersections” the “Safe Intersection Sight Distance is the minimum 
standard which should be provided on the major road at any intersection”. It 
provides sufficient distance for a driver of a vehicle on the major road to observe 
a vehicle from a minor road approach moving into a collision situation, and to 
decelerate to a stop before reaching a collision point.” The safe intersection sight 
distances for a speed of 60km/h and 80km/h are 114 metres and 170 metres, 
respectively.   
 
The existing sight distance available to the eastern approach of the Access 
Street/Flynn Drive intersection is estimated at approximately 200m. Therefore, 
the sight visibility to the east of the Access Street/Flynn Drive intersection is 
deemed sufficient. Moreover, this proposed intersection would be located 
approximately 80m further west of the existing site crossover and further away 
from the bend on Flynn Drive.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



t11.178.vb.r01b.doc  15 

5 CONCLUSIONS 
 
This Addendum Traffic Impact Statement has been prepared by Transcore on 
behalf of Woodland Consortium Pty Ltd, with regard to a Rezoning Application 
residential (Rural to Urban) and subdivision for Lot 51 Flynn Drive (subject site) in 
Carramar, City of Wanneroo. 
 
The proposed subdivision plan for the subject site is for a development with a 
yield of approximately 40 lots and an access street which would form an 
unsignalised T-intersection with Flynn Drive. This junction would be located 
approximately 50m north-east of the unsignalised T-intersection of Flynn 
Drive/Wanneroo Road.   
 
The traffic assessment undertaken in this report showed that the proposed 
development would generate approximately 360 daily vehicle trips during a 
typical weekday trips for a typical weekday with approximately 34 vehicle trips 
during morning and afternoon peak hours (total of ins and outs).  
 
The traffic that would be generated by the proposed residential development 
would not have a significant impact on the traffic operations of Flynn Drive and 
Wanneroo Road. In addition, the sight distance at the proposed Access 
Street/Flynn Drive intersection satisfies the AUSTRAODS Safe Intersection Sight 
Distance requirements. The proposed Access Street/Flynn Drive intersection 
would be located approximately 80m further west from the existing site 
crossover and further away from the existing bend on Flynn Drive.    
 
Finally and as a result of the traffic investigation and analysis undertaken in this 
report, it is concluded that the impact of the traffic from this development on the 
operation of the surrounding road network is marginal to moderate and therefore 
does not necessitate any upgrades to these roads. 
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APPENDIX 10: 
Geotechnical Site 
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APPENDIX 11:  
Drainage Assessment 

 
 
































