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Executive Summary 
 
This Structure Plan Amendment has been prepared to guide the recoding and development of Lots 6-
10 Biloxi Loop, Success (‘the subject site”), within the City of Cockburn. The Phase 2 & 3, Magnolia 
Gardens Structure Plan was adopted by the City of Cockburn in 2004 and has been lodged for 
endorsement with the Western Australian Planning Commission. The intent of the amendment is to 
recode the subject site from Residential R40 to Residential R80. 
 
Item Data Structure Plan Ref 
Total Area covered by 
Structure Plan Amendment 

2246m2 1.2.2 

Area of each zoned or 
reserved land use 
proposed: 
Residential 

2246m2 1.2.2 

Estimated Lot Yield 5 1.2.2 
Estimated Number of 
Dwellings 

18 2.1.1 

Estimated Residential Site 
Density 

~80 Dwellings/gross urban 
zoned hectare1 
~80 Dwellings/site hectare2 

2.1.1 

Estimated Population 48+ people @ 2.7 persons per 
dwelling 

2.1.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FOOTNOTES: 
1 Gross Urban Zoned Hectare refers to the definition under WAPC’s Directions 2031 and supporting documents. 
2 ‘Residential Site Hectare’ refers to the definition under Element 1 of WAPC’s Liveable Neighbourhoods. 
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Part 1 -  Implementation  
1 Structure Plan Area 
 
This Structure Plan Amendment applies to lots 6-10 Biloxi Loop, Success within the Phase 2 & 3, Magnolia 
Gardens Structure Plan. The Structure Plan covers land generally bounded by Russell Road to the south, 
Kwinana Freeway to the east, Hammond Road to the west. Lots subject to this structure plan amendment are 
denoted on Plan 1. 
 

2 Operation 
 
The date the Structure Plan comes into effect is the date the Structure Plan is approved by the WAPC. 
 

3 Staging 
 
The development of the Structure Plan area will be in one stage. 
 

4 Subdivision and Development Requirements 
 
The Structure Plan (Plan 1) and Table A below form part of the implementation provisions of this Structure Plan 
Amendment outlining the requirements for land use zones and residential density targets within the Structure 
Plan area. 
 
Table A: Subdivision and Development Requirements 
 

Subdivision and Development Requirements 
a)  The Land use zone is shown on Plan 1;  
b)  Land use permissibility within the Structure Plan area shall be in 

accordance with the corresponding zone under the City of Cockburn 
Town Planning Scheme No.3. 

c)  Subdivision and development within the Structure Plan Amendment area 
shall be at the residential density depicted on Plan 1 – Structure Plan. 

d) In respect of applications for subdivision of land the City of Cockburn 
shall recommend to the Western Australian Planning Commission that a 
condition be imposed on the grant of subdivision approval for a 
notification to be placed on the Certificates of Title to advise of the 
following: 

“The lot/s is/are situated in the vicinity of a transport corridor and is 
currently affected, or may in the future be affected by transport noise.”  

e) A Noise Management Plan is required to support any subdivision and/or 
development application for the subject land to detail appropriate 
development and/or site specific noise mitigation measures.  

f)  The City of Cockburn will require as a condition of development 
approval, and/or will recommend to the Western Australian Planning 
Commission that a condition of subdivision approval, require that a 
pedestrian path be provided along the Biloxi Loop frontage of the 
subject land to provide access to the Aubin Grove Train Station. 

 
 

5 Local Development Plans 
 
A Local Development Plan amendment will be prepared for the ‘Lot 443 and 444 Rutherford Entrance’ Local 
Development Plan.  
 

6 Developer Contribution 
 
The	developer	is	to	make	satisfactory	arrangements	with	the	City	of	Cockburn	to	provide	proportional	contributions	
towards	those	items	of	development	infrastructure	defined	in	the	City	of	Cockburn	Town	Planning	Scheme	No.3	for	
Development	Contribution	Area	13	(DCA13). 





Part 2 – Explanatory Section 

1. Planning Background

1.1 Introduction and Purpose 

This report has been prepared by Jason Moore on behalf of Building Development Group. It forms the basis of a 
formal request to the City of Cockburn to amend the Phase 2 & 3, Magnolia Gardens Structure Plan to recode 
Lots 6-10 Biloxi Loop, Success from Residential R40” and “Residential R80	netting an increase of 8 dwellings. 
The following report addresses the proposed amendment to the Structure Plan, and it describes the statutory 
planning context of the Structure Plan amendment. 

1.2 Land Description 

1.2.1 Location 

Lots 6-10 Biloxi Loop are located within the Lakeside Success Private Estate, approximately 23 kilometres south 
of the Perth CBD (approximately 2.4 kilometres south of Cockburn Gateways Shopping) within the City of 
Cockburn. The site abuts existing residential allotments to the north, west and the under construction Aubin 
Grove Train Station to the south. 

Figure 1 – Subject Site 

Figure 2 – Context 

1.2.2 Area and Landuse 

The subject sites are currently vacant and cleared with land area as follows: 

Lot Area in m2 
6 451 
7 445 
8 445 
9 441 
10 464 
Total 2246 

The site is vacant and has been since the construction of the Lakeside Success Private Estate. Prior to the 
estate development the area was used for rural purposes.  

1.2.3 Legal Description and Ownership 

The amendment area comprises of the following landholdings with the ownership of Sundowe PTY LTD: 

• Lot 6 Biloxi Loop, Success (Vol 2808 / Folio 442) with an area of 451m2;
• Lot 7 Biloxi Loop, Success (Vol 2808 / Folio 443) with an area of 445m2;
• Lot 8 Biloxi Loop, Success (Vol 2808 / Folio 444) with an area of 445m2;
• Lot 9 Biloxi Loop, Success (Vol 2808 / Folio 445) with an area of 441m2; and
• Lot 10 Biloxi Loop, Success (Vol 2808 / Folio 446) with an area of 464m2;



1.3 Planning Framework 

1.3.1 Zoning and Reservations 

The subject area is zoned ‘Urban’ under the provisions of the Metropolitan Region Scheme (MRS) and 
Development Zone under the City’s Town Planning Scheme No. 3 (TPS3) and is therefore subject to a 
comprehensive structure plan prepared under the scheme. 

Figure 3 – Landuse and Zoning 

1.3.2 Regional and Sub-regional Structure Plan 

The Phase 2 & 3, Magnolia Gardens Structure Plan was adopted by the City of Cockburn in early 2004. The 
Structure Plan covers land generally bounded by Russell Road to the south, Kwinana Freeway to the east, 
Hammond Road to the west and Residential (R25-R40) to the north. The subject area of this Structure Plan 
Amendment is identified as ‘R40 Residential’ by the approved Phase 2 & 3, Magnolia Gardens Structure Plan 
and is located within the ‘Railway Precinct’. 

Only one area within the Structure Plan area are proposed to be modified by the Structure Plan Amendment. 
Lots 6-10 Biloxi Loop zoned ‘Residential R40’ are proposed to be modified to ‘R80 Residential’ permitting an 
increase of 8 dwellings. Provisions pertaining to development in the R80 coded area will conform to the 
provisions of State Planning Policy 3.1 Residential Design Codes.  

Figure 4 – Current Structure Plan 

Figure 5 – Revised Structure Plan with Appendices

1.3.3 Planning Strategies 

Local Planning Strategy 

The City of Cockburn Local Planning Strategy is a long term planning document that creates a framework for 
urban development within the City of Cockburn. The document sets out key challenges that the City will face over 
the next 10-15 years as well as strategies to address them. In terms of the built environment, the document 
supports the aims of residential diversity and promotes the efficient uses of infrastructure.  

The current structure plan states that within the ‘Railway Precinct’ development should be consistent with 
WAPC’s Policy DC 1.6 ‘Planning to support Transit Use and Transit Orientated Development’.

The rezoning of the subject site from ‘Residential R40’ to ‘Residential R80’ is consistent with the broader aims 
and goals of City of Cockburn Local Planning Strategy. 

Housing Affordability and Diversity Strategy 

The City of Cockburn Housing and Affordability Strategy 2014 aims to diversify housing types within the City of 
Cockburn to allow for more affordable housing stock. The document states that transport is a significant factor in 
living cost. By increasing housing density within walking distance to a major transit node, this amendment 
conforms with the intentions of this strategy specifically the objective stating that a variety of housing types 
should be located in areas with good access to public transport. 



	

1.3.4 Planning Policies 
Liveable Neighbourhoods 

Liveable Neighbourhoods is the Western Australian Planning Commission’s operational policy prepared to 
implement the objectives of the State Planning Strategy, which aims to guide the sustainable development of 
Western Australia in to the future.  

Liveable Neighbourhoods is used for the design and assessment of structure plans and subdivision for new 
urban areas in the metropolitan area and country centres. It incorporates many of the development control 
policies relating to structure planning and subdivision. Liveable Neighbourhoods is to be followed in the design 
and approval of urban development. The proposal reflects many elements contained within the policy and in 
particular promotes diversity of housing density and product in parts specifically relating to areas around high 
frequency public transit.  

The recoding of the subject site is consistent with the overarching aims and goals of Liveable Neighbourhoods.  

DC 1.6 Planning to Support Transit Use and Transit Oriented Development 
 
DC 1.6 is the Development Control Policy designed to maximise the use of Perth’s public transport system and 
supports high density around neighbourhood centres and public transit nodes/interchanges. DC 1.6 is referenced 
in the original structure plan documentation and has since been updated.  
 
Under DC 1.6 for a development to be considered as a TOD (Transit Orientated Development) it is to be within 
400m of a high frequency bus route or 800m of a train station. DC1.6 states that a minimum density of 25 
dwellings per hectare should be implemented in public transport precincts (as mentioned in the original structure 
plan) and areas near train stations should be significantly higher. 
 
This structure plan amendment is consistent with DC1.6 and its objective to increase density close to public 
transport. 
 
1.3.5 Other approvals and decisions 
 
Local Development Plan 
 
The subject site is part of a Local Development Plan (Lot 443 and 444 Rutherford Entrance, Success) approved 
in June 2014. Further to this application, an application will be made to the City of Cockburn to amend the Local 
Development Plan to reflect the changes of this amendment. The Lots included within the Lot 443 and 444 
Rutherford Entrance Local Development Plan have been identified on Figure 6. 
 
Aubin Grove Train Station/ Transport 
 
In 2012 the State Government approved the construction of the Aubin Grove Train Station directly to the south of 
the subject site. The project includes a multi-modal station with approximately 2000 parking bays, feeder services 
into Cockburn, bicycle facilities and connections to local paths and Russell Road widening. Linkages to the park 
and ride/kiss and ride run directly past the subject site. 
 
Construction of the train station started in 2015 and is expected to be completed early 2017. 
 
The Transperth 526 Bus route runs along Wentworth Parade running generally every 15 minutes. 
 
Figure 7 – Public Transport 
 
 
 
 
 



	

2. Site Conditions and Constraints 
 
2.1 Biodiversity and natural area assets 
 
Whilst no recent studies have been done to investigate the sites biodiversity, the site was cleared, filled and 
constructed to its current state when the Estate was developed and has remained vacant since. 
 

2.2 Landform 
 
The subject site is relatively flat with the height above sea level ranging between 26m and 26.5m AHD. 
 
According to previous studies, the soils within the surrounding areas are “highly leached, deep grey sands of the 
Bassendean Dune Landform system. By virtue of their excellent drainage properties, these soils are considered 
to be well suited to urban development”. 
 
Figure 8 – Landform 
 

2.3 Ground water 
 
The site has no ground water issues given the amount of fill and retaining on the site. The water table is 
approximately 4.0m below ground level. 
 

2.4 Bush Fire Hazard 
 
A Bushfire Attack Level (BAL) Contour Assessment has been prepared by Ruic Fire Consultants to address any 
Bushfire issues affecting the site (Appendix 1). The Assessment concluded that due to the recent civil works 
undertaken at the Aubin Grove Train Station, vegetation within 100m of the site is less than 1 ha and with the 
application of AS3959-2009 Low Threat exclusion (2.2.3.2 (b)), the radiant heat impact to the development site is 
equivalent to BAL-LOW. The Bushfire Attack Level Contour Assessment prepared by RUIC Fire Dated June 
2016 is Appendix 1 in the Amended Structure Plan. 
 

2.5 Heritage 
 
The site has remained vacant since its filling and construction, there is no Heritage listing on the site of municipal, 
state or national nature. 
 

2.6 Other land Use Constraints and Opportunities 
 
2.6.1 Noise 
 
In Response to SPP 5.4 Road and Rail Transport Noise and Freight Consideration in Land Use Planning, the 
noise issue of the site has been addressed in the Local Development Plan for the site. The Local Development 
Plan requires that the subject lots comply with Package ‘A’ design standards as prescribed in the Lloyd George 
Acoustics Noise Management Plan. A revised noise report will be required at the development application stage 
as the noise requirements of multiple dwellings may be different to that of a single home. This is also to be 
addressed in the required Local Development Plan Amendment. The Lloyd George Acoustics Nosie 
Management Plan Dated January 2012  is Appendix 2 in the Amended Structure Plan. 
 
2.6.2 Traffic 
 
A traffic technical note has been prepared by Shawmac to a review the impacts of the proposed Structure Plan 
Amendment on the traffic flow within the precinct and adjacent intersections (Appendix 3). The assessment 
concluded that the increase in traffic will not adversely affect the function of Rutherford Entrance or the 
operational performance of the intersection of Rutherford entrance and Wentworth Parade. 



	

3.0 Conclusion 
The modification to the Phase 2 & 3, Magnolia Gardens Structure Plan is deemed consistent with the goals and 
aspirations of State and City Policies, as well as proper and orderly planning. The proposed Structure Plan 
Amendment seeks to modify Phase 2 & 3, Magnolia Gardens Structure Plan by rezoning 5 lots from ‘Residential 
R40’ to ‘Residential R80’. The proposed Amendment recognises the suitability of the subject site for intensified 
residential use.  

On the basis of the information presented, it is requested that the City amend provisions of the Phase 2 & 3, 
Magnolia Gardens Structure Plan from R40 to R80 by amending the Structure Plan to reflect this change.  
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1 INTRODUCTION 

This report assesses potential traffic noise impacts on future residences within the Magnolia 
Estates subdivision in Success.  Specifically this assessment investigates the proposal to 
subdivide Lots 443 and 444 Rutherford Entrance into 35 residential lots.  The subdivision 
plan is provided in Appendix A. 

The subject lots are located to the north-west of the Kwinana Freeway/Russell Road 
interchange. 

This report satisfies a requirement by the City of Cockburn that a traffic noise assessment be 
undertaken as part of the subdivision approval.  It predicts future traffic noise levels from the 
freeway and relates these to the transportation noise criteria in the Western Australian 
Planning Commission’s (WAPC’s) State Planning Policy 5.4 - Road and Rail Transport 
Noise and Freight Considerations in Land Use Planning.  Where appropriate, ameliorative 
measures have been identified to mitigate road traffic noise to the proposed residential lots. 

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

2 CRITERIA 

The criteria relevant to this assessment is the WAPC’s State Planning Policy 5.4 - Road and 
Rail Transport Noise and Freight Considerations in Land Use Planning (hereafter referred to 
as the Policy).  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 

�� Facilitate the strategic co-location of freight handling facilities. 

The Policy’s outdoor noise criteria are shown below in Table 2.1.  These criteria apply at any 
point 1 metre from the most exposed, habitable façade of a noise sensitive building and 
within one outdoor living area on each residential lot.  The Policy requires consideration of a 
15 to 20 year transport planning horizon, to allow for the impact of future traffic growth. 

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) 
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The 5dB difference between the outdoor noise target and the outdoor noise limit represents 
an acceptable margin for compliance. 

In the application of these outdoor noise criteria to new noise sensitive developments, the 
objectives of the Policy are to achieve -  

x� acceptable indoor noise levels in noise-sensitive areas (eg bedrooms and living 
rooms of houses); and  

x� a “reasonable” degree of acoustic amenity in at least one outdoor living area on 
each residential lot. 

Where a noise-sensitive development takes place in an area where outdoor noise levels 
meet the target, no further measures are required. 

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), noise mitigation measures should be implemented, with a 
view to achieving the target levels in at least one outdoor living area on each residential lot. 

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 within 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 noise 
target, mitigation measures should be implemented to achieve acceptable indoor noise 
levels in those spaces (e.g. quiet house design). 

It is acknowledged that in many circumstances, the target level may not be practicably 
achievable.  Where the proposal is a noise-sensitive development, the opportunity arises to 
place development conditions on buildings within the development, so that although the 
target may be exceeded outside the building, residents are forewarned and acceptable 
indoor noise levels can be achieved through improved building design and construction. 

For residential buildings, “acceptable indoor noise levels” are taken to be LAeq (Day) of 40dB(A) 
in living and work areas and LAeq (Night) of 35dB(A) in bedrooms.  These levels fall within the 
range of Recommended Design Sound Levels for houses and apartments near major roads, 
as given in Australian Standard AS 2107:2000 Acoustics – Recommended design sound 
levels and reverberation times for building interiors.1 

3 METHODOLOGY 

Noise measurements and modelling has been undertaken in accordance with the 
requirements of the Policy and follows the Implementation Guidelines that accompany the 
Policy. 

                                                 
1 The “acceptable indoor noise levels” for residential buildings are exactly midway between the “satisfactory” and 
“maximum” recommended design sound levels for houses and apartments near major roads. 



Lloyd George Acoustics 

Reference: 11081899-01  Page 3 

3.1 Noise Measurements 
Noise measurements of existing traffic noise were carried out on-site in order to: 

�� Quantify existing traffic noise levels; 

�� Determine the differences between varying acoustic parameters (LA10,18hour, 
LAeq (Day) and LAeq (Night)); and 

�� Calibrate the noise model for existing conditions. 

Noise monitoring was conducted between 19 and 27 October 2011. 

Figures 3.1 and 3.2 show the noise monitoring setup.  The noise measurement location was 
roughly in the centre of the subdivision, as can be seen in Figures 4.1 and 4.2. 

Figures 3.1 and 3.2 – Noise Monitoring Setup 

   

The noise monitoring equipment used was an ARL Type 316 noise data logger.  The logger 
recorded hourly LA1, LA10, LA90, and LAeq levels.  This instrument complies with the 
instrumentation requirements of AS2702.  The logger was field calibrated before and after 
the measurement session and found to be accurate to within +/-1 dB.  Lloyd George 
Acoustics holds a current laboratory calibration certificate for the logger. 

Sound pressure levels were measured in accordance with Australian Standard 2702 
Acoustics – Methods for the Measurement of Road Traffic Noise (AS2702).  The logger was 
placed in the open field with the microphone at a height of 1.4 metres above ground level. 

Measurements taken over the weekend and during periods of extreme weather (high winds 
or rain) were excluded from the analysis.  The weather conditions during the measurement 
period were obtained from the Bureau of Meteorology’s Perth Metro measurement station. 
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From the hourly measurements, the LA10, 18hour, LAeq, 24hour, LAeq (Day) and LAeq (Night) values were 
determined for each complete measurement day.  These results were then averaged and 
the mean level reported. 

3.2 Noise Modelling 
Predicted road traffic noise levels were modelled using the computer programme 
SoundPLAN 7.0.  The model incorporates the Calculation of Road Traffic Noise (CoRTN) 
algorithms, which were modified to reflect Australian conditions.  The modifications included 
the following: 

�� Vehicles were separated into heavy (Austroads Class 3 upwards) and non-heavy 
(Austroads Classes 1 & 2) vehicle types.  With non-heavy vehicles having a 
source height of 0.5 metres above the road level and heavy vehicles having two 
sources, at heights of 1.5 metres and 3.6 metres above the road level, to 
represent the engine and exhaust respectively.  Splitting the traffic into three 
distinct noise sources results in less barrier attenuation for high level sources 
(i.e. heavy vehicles), which is important when noise barriers are being 
considered.  Note that corrections are applied to the exhaust of –8.0 dB and to 
the engine source of –0.8 dB, to provide consistent results with the CoRTN 
algorithms for the no barrier scenario2.  

�� Adjustments have been applied to the predicted levels to account for Australian 
conditions3.  The adjustments were –0.7dB for existing, free field conditions, 
where there are no buildings present, and –1.7 dB for future predictions, where it 
is assumed that a building façade will be present. 

Predictions were made at a height of 1.5 metres above ground floor level and at 1.0 metre 
from an assumed building façade (resulting in a + 2.5 dB correction due to reflected noise). 

Various input data has been included in the modelling such as ground topography, road 
design and traffic volumes.  These model inputs are discussed in more detail below. 

3.2.1 Ground Topography, Road Design & Cadastral Data 

Topographical data was provided by Roberts Day, which originates from Landgate and the 
Water Corporation.  The ground contours are at 1 metre intervals. 

Final lot levels were unavailable at the time of this study, so lot levels were based on the 
ground contours provided. 

Existing and proposed future dwellings were also included in the model 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 buildings were taken to be single storey buildings 
and were assumed to have a height of 3.5 metres. 

                                                 
2 Based on data from Nelson P (1987), Transportation Noise Reference Book. 
3 Based on research by Australian Road Research Board (1983), An Evaluation of the U.K. D.o.E. Traffic Noise 
Prediction Method, Research Report No. 122, NAASRA Planning Committee Working Group on Traffic Noise 
Prediction. 
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There is an existing 2 metre high Twinside barrier wall running along the eastern side of the 
subdivision.  The Twinside barrier sits atop a 1 metre retaining wall, as shown by Figure 3.3.  
This existing barrier was also incorporated into the model. 

Figures 3.3 – Existing Noise Barrier 

 

3.2.2 Traffic Data 

Traffic data used in the noise prediction modelling includes: 

�� Road Surface –  

The existing freeway road surface was assumed to be open graded asphalt.  The 
freeway ramps and Russell/Gibbs Road were assumed to have a dense graded 
asphalt surface. 

The noise relationship between different road surface types is shown below in 
Table 3.1. 

Table 3.1 – 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 

 

It is assumed that the road surfaces will remain the same for future traffic 
conditions. 
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�� Vehicle Speed –  

Existing and future posted speeds were taken to be 100 km/hr for the freeway, 
70 km/hr for the ramps and 70 km/hr for Russell/Gibbs Road. 

�� Traffic Volumes –  

Traffic volume data used in the modelling is shown in Table 3.2.  Existing 
volumes were obtained from Main Roads Western Australia and are based on 
recent traffic counts.  These counts provide average weekday traffic (AWT) data 
and identify the percentage of heavy vehicles (% Heavies). 

Future traffic volumes were estimated by applying an annual traffic growth rate of 
1.3% per annum to existing volumes.  This is an average growth rate that has 
previously been supplied by Main Roads Western Australia for freeway traffic.  
Although recent traffic growth rates have been higher for these road sections 
around Russell Road, due to urban expansion in this southern metropolitan area, 
it is expected that these high growth rates would not be maintained over the 
longer term.  It has also been assumed that the percentage of heavy vehicles in 
the traffic mix will remain the same for the future scenario. 

Table 3.2 – Traffic Volumes Used in the Modelling 

Traffic Scenario 

Existing (2011) Future (2031) Road Section 

AWT % Heavies AWT % Heavies 

Kwinana Freeway (Northbound) 

    North of Russell Road On-Ramp 44,529 9.6% 57,654 9.6% 

    Russell Road On-Ramp 7,095 9.7% 9,186 9.7% 

    South of Russell Road On-Ramp 37,434 9.6% 48,468 9.6% 

Kwinana Freeway (Southbound) 

    North of Russell Road Off-Ramp 44,271 10.9% 57,320 10.9% 

    Russell Road Off-Ramp 7,122 10.1% 9,221 10.1% 

    South of Russell Road Off-Ramp 37,149 11.1% 48,099 11.1% 

Russell Road 

    West of Freeway 12,060 13.6% 15,615 13.6% 

Gibbs Road 

    East of Freeway 4,510 13.6% 5,839 13.6% 
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The CoRTN algorithms calculate an LA10, 18hour noise level and therefore require 
the input of 18-hour traffic volumes.  The 18-hour traffic volumes (6:00am to 
midnight) were assumed to be 94% of the 24-hour volumes. 

3.2.3 Ground Attenuation 

Ground absorption values vary from 0 to 1, with 0 representing hard, reflective surfaces such 
as water or bitumen and 1 representing absorptive surfaces such as grass.  The ground 
attenuation has been assumed to be 0.25 (25%) within the road reserve, 0.5 (50%) 
throughout the subdivision, except for the public open space, which was set to 1.00 (100%) 
and 0.9 (90%) outside of the subdivision. 

3.2.4 Parameter Conversion 

The CoRTN algorithms used in the SoundPlan modelling package were originally developed 
to calculate the LA10,18hour noise level.  However, the WAPC Policy uses the parameters 
LAeq (Day) and LAeq (Night).  The relationship between these parameters varies depending on the 
composition of traffic on the road (the volumes during each time period and the percentage 
of heavy vehicles). 

For this assessment, the relationship between LA10, 18hour, LAeq (Day) and LAeq (Night) noise levels 
was determined based on actual noise measurements.  The measurement data was used to 
establish conversion values to switch between noise parameters.  It has been assumed that 
these same parameter conversion values, which were calculated under existing traffic 
conditions, would also to future traffic conditions. 

4 RESULTS 

4.1 Noise Monitoring 
The results of the noise monitoring are summarised in Table 4.1. 

Table 4.1 – Measured Average Noise Levels  

Average Weekday Noise Level (dB) 
Location 

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

Lots 443 and 444 Rutherford Entrance, 
Success 58 56 56 53 

 

From this data the following relationships were determined to convert predicted LA10, 18hour 
values to LAeq (Day) and LAeq (Night) noise levels for this assessment: 

�� LAeq (Day) = LA10, 18hour – 2 dB; and 

�� LAeq (Night) = LA10, 18hour – 5 dB. 

Note that as the difference between the predicted LAeq (Day) and LAeq (Night) values is less than 
5 dB it is the night time noise criteria that is the limiting criteria for compliance with the 
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WAPC Policy.  Hence, the predicted LAeq (Night) noise levels will also dictate barrier design.  
Therefore, only the predicted LAeq (Night) noise levels are presented in the results for this 
assessment. 

4.2 Noise Modelling 
The results of the noise modelling are provided by Figures 4.1 and 4.2. 

Figure 4.1 shows the predicted LAeq (Night) noise level contours for existing conditions.  It is 
based on the 2011 traffic data and reflects the existing traffic noise impact across the 
undeveloped subdivision.  The model has been calibrated to align with the noise 
measurement results.  Hence the predicted LAeq (Night) noise level at the noise monitoring 
location of 53 dB is consistent with the LAeq (Night) measured value. 

Figure 4.2 shows the predicted LAeq (Night) noise level contours for the future scenario, based 
on the projected 2031 traffic data and ultimate development of the subdivision.  Note that the 
55 dB LAeq (Night) noise contour extents over more of the subdivision area under the 2031 
scenario, due to the forecast growth in traffic volumes. 

Progressive residential development within the subdivision will, over time, reduce the extent 
of the noise impact area due to shielding provided by the new buildings, as can be seen in 
Figure 4.2.  In the event that there is a staged release of these subdivided lots, then it would 
be advantageous, from a noise perspective, for the most noise affected lots (i.e. those 
closest to the freeway) to be developed first, so as the provide early shielding of the lots 
behind. 
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5 NOISE MITIGATION 

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.  Where noise levels exceed the target, further controls 
are necessary. 

As can be seen from Figure 4.2, future traffic LAeq (Night) noise levels are expected to exceed 
50 dB LAeq (Night) (the target) at the majority of lots within the subdivision and exceed 55 dB 
LAeq (Night) (the limit) at some of the proposed lots.  Therefore, noise mitigation measures must 
be considered. 

Two barrier solutions are proposed. 

5.1 Barrier Option A 
Barrier Option A is represented by Figure 5.1.  Essentially this proposal involves tie-ing in to 
the existing 2 metre Twinside barrier on the eastern side of the subdivision. 

Barrier Option A is described in detail below: 

�� Wall A – Wall A runs along the southern side of the public access way (PAW) 
and provides a return to the top of the existing barrier wall at its northern end.  
The eastern end of Wall A would tie-in to the existing barrier and start at a height 
of 2 metres above the retaining wall (approximately 3 metres above ground level 
on the freeway side).  From this maximum height it could step down to be 1.8 
metres at the western end.  (Note that the retaining wall runs to level ground at 
this western extent.) 

�� Wall B – Wall B is the existing 2 metre Twinside barrier on the eastern side of the 
subdivision.  This barrier sits on top of a 1 metre retaining wall. 

�� Wall C – Wall C provides a return to the existing barrier wall at its southern end.  
The eastern end of Wall C would tie-in to the top of the existing barrier and start 
at a height of 2 metres above the retaining wall (approximately 3 metres above 
ground level on the freeway side).  From this maximum height it could step down 
to be 1.8 metres above the retained level at the western end. 

�� Wall D & E – Wall D and E involves construction of a new standard 1.8 metre 
high property boundary fence to shield those lots along the southern side of the 
subdivision.  The wall is to be built on top of the existing limestone retaining wall. 

Note that the heights of all these barrier walls are to be taken from the top of the existing 
retaining walls (i.e. they are relative to finished lot level not ground level on the freeway 
side).  In some cases the retaining wall is just over 1 metre high, resulting in an effective 
barrier height that is much taller than is otherwise indicated by Figure 5.1.  For instance Wall 
B has a maximum total height of 3.07 metres when measured from ground level on the 
freeway side, even though the barrier wall is only 2 metres above the top of the retaining 
wall. 
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With the exception of Wall E, these barrier walls should be constructed of a material that has 
a superficial mass of at least 10 kg/m2.  Twinside precast concrete panels are 100mm thick 
and satisfy this minimum density requirement.  Wall E is less noise critical and could be 
constructed of Colorbond or similar.  All noise walls should be free of cracks and gaps, both 
at the time of construction and after weathering.  Any joints (e.g. at the post/wall panel 
junction) should be filled with a non-hardening mastic. 

Figure 5.1 shows the residual noise impact that is predicted to result from implementation of 
Barrier Option A. 

As can be seen from Figure 5.1, under this scenario no lots will be exposed to a noise level 
of more than 58 dB LAeq (Night).  However, the predicted noise level will exceed 55 dB LAeq (Night) 
(the limit) at four lots, including the proposed grouped housing lot. 

Houses falling within the 55 to 58 dB LAeq (Night) noise level contours will be required to 
implement Package B quiet house design specifications, as given by the Policy Guidelines 
(refer Appendix B). 

Houses falling within the 50 to 55 dB LAeq (Night) noise level contours will be required to 
implement Package A quiet house design specifications, as given by the Policy Guidelines 
(refer Appendix B).  

All dwellings within the above two noise affected areas will also require notification on their 
titles. 

5.2 Barrier Option B 
Barrier Option B is represented by Figure 5.2.  Essentially this proposal involves increasing 
the height of the existing barrier wall on the eastern side of the subdivision. 

All details for Barrier Option B are the same as for Option A, except for: 

�� Wall A – Wall A ties-in to Wall B at the eastern end at a maximum height of 3.4 
metres from the top of the retaining wall and gradually steps down to a height of 
1.8m at the western end. 

�� Wall B – The existing 2 metre Twinside barrier is increased to a height of 3.4 
metres from the top of the retaining wall. 

�� Wall C – Wall C ties-in to Wall B at the eastern end at a maximum height of 3.4 
metres from the top of the retaining wall and gradually steps down to a height of 
1.8m at the western end. 

The advantage of this proposal over Option A is that it achieves the limit criterion, meaning 
that the noise levels at all lots are below 55 dB LAeq (Night) (or within the margin).  This 
eliminates the requirements for any new houses to implement Package B quiet house 
design specifications and simplifies the development approval conditions.  However, the 
practicability of upgrading the existing barrier wall to 3.4 metres high needs to be further 
considered.  Bearing in mind that this wall would actually be 4.4 metres above ground level 
on the freeway side, this may prove to be impractical. 
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Houses falling within the 50 to 55 dB LAeq (Night) noise level contours will still be required to 
implement Package A quiet house design specifications, as given by the Policy Guidelines 
(refer Appendix B).  

All dwellings within this noise affected area will also require notification on their titles. 

5.3 Quiet House Design 
As shown by Figures 5.1 and 5.2, that there will remain some lots within the subdivision 
where the predicted traffic noise level exceeds the LAeq (Night) noise target criterion of 55 dB.  
In these areas the WAPC Policy requires that quiet house design principles be implemented, 
so as to achieve acceptable indoor noise levels. 

Standard quiet house design specifications are provided in Appendix B.  These quiet house 
design specifications represent “deemed-to-comply” construction packages for those lots 
predicted to receive traffic noise levels that are above the target criteria. 

Figures 5.3 and 5.4 show the extent to which quiet house design would apply to this 
subdivision for Barrier Options A and B respectively. 

Multiple storey dwellings should be discouraged within the noise affected area, unless this 
supports other key planning objectives.  The reason being that the proposed barriers will 
provide negligible noise attenuation to upper floors.  If a multiple storey building is proposed 
within the noise affected area, then it is recommended that the proposal be accompanied by 
an acoustic report from a qualified acoustic consultant (member of the Australian Acoustical 
Society or Association of Australian Acoustical Consultants), which specifies the construction 
standards that will be required for the upper floors. 

Implementation of quiet house design principles for this subdivision needs to be negotiated 
with the City of Cockburn.  Normally, implementation of the quiet house design specifications 
would be required as a condition of Building Licence. 

5.4 Notification 
Notifications on the certificate of title are required for all lots where the predicted traffic noise 
level exceeds the LAeq (Night) noise target criterion of 55 dB, as shown by Figures 5.3 and 5.4. 

It is recommended that the following wording be considered: 

Notice: This property is situated in the vicinity of the Kwinana Freeway/Russell 
Road interchange, and is currently affected, or may in the future be affected, by 
transport noise.  Further information, including development restrictions and 
noise insulation requirements for noise-affected property, is available on request 
from the City of Cockburn. 
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6 CONCLUSION 

This noise assessment predicts future traffic noise levels for residential lots within the 
proposed subdivision at Lots 443 and 444 Rutherford Entrance, Success.  To comply with 
WAPC Policy a combination of noise barrier walls, quiet house design and notifications on 
the certificate of title are required. 

Two barrier solutions have been proposed.  These recommended solutions offer a trade-off 
between barrier walls on the one hand and architectural treatments on the other.  Increasing 
barrier wall heights provide the option of minimising the extent to which development 
conditions and restrictions will apply to the subdivided lots, but may not be a practical in this 
case. 

The implementation of quiet house design requirements and notification on the certificates of 
title will need to be negotiated with the City of Cockburn.  For single storey residential 
development, acceptable indoor noise levels can be readily achieved through the application 
of deemed-to-comply quiet house design packages, as specified in Appendix B. 

It is considered that this noise assessment demonstrates that possible future traffic noise 
impacts can be adequately managed within this subdivision. 
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APPENDIX B 

Quiet House Design Standards 

 



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 8dB(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.1  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 8dB above the noise “target”, i.e. 3dB 
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. 
 
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. 

                                                 
1 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. 



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 

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/airconditioning2 

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

Bedrooms 

Away from corridor No requirements 

Facing corridor 

• 6mm (minimum) laminated glazing 
• Fixed, casement or awning windows 

with seals 
• 35mm (minimum) solid core external 

doors with acoustic seals4  
• 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 

Living and work areas3

Away from corridor No requirements 

Other indoor areas Any No requirements 
Outdoors 

Facing corridor 

Side-on to corridor 

• Minimum 2.0m high solid fence (e.g. 
Hardifence, pinelap, or Colorbond) 

• Picket fences are not acceptable Outdoor living area5

Away from corridor No requirements 

                                                 
2 See section on Mechanical ventilation/airconditioning for further details and requirements. 
3 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”. 
4 Glazing panels are acceptable in external doors facing the transport corridor.  However these must 
meet the minimum glazing requirements. 
5 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. 



Package B: Noise within 3dB 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 3dB (See Table 1 in the Policy). 
 
Area type Orientation Package B measures 
Indoors 

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/airconditioning6 

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

Bedrooms 

Away from corridor No requirements 

Facing corridor 

• 10mm (minimum) laminated glazing 
• Fixed, casement or awning windows 

with seals 
• 40mm (minimum) solid core external 

doors with acoustic seals8  
• 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 

Living and work 
areas7

Away from corridor No requirements 

Other indoor areas Any No requirements 
Outdoors 

Facing corridor 

Side-on to corridor 

• Minimum 2.4m solid fence (e.g. brick, 
limestone or Hardifence) 

• Colorbond and picket fences are not 
acceptable 

Outdoor living area9

Away from corridor No requirements 

                                                 
6 See section on Mechanical ventilation/airconditioning for further details and requirements. 
7 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”. 
8 Glazing panels are acceptable in external doors facing the transport corridor.  However these must 
meet the minimum glazing requirements. 
9 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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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. 

LA1 

An LA1 level is the A-weighted noise level that is exceeded for 1 per cent of the 
measurement period and is considered to represent the average of the maximum noise 
levels measured. 

LA10 

An LA10 level is the A-weighted noise level that is exceeded for 10 percent of the 
measurement period and is considered to represent the “intrusive” noise level. 

LA90 

An LA90 level is the A-weighted noise level that is exceeded for 90 per cent of the 
measurement period and is considered to represent the “background” noise level. 

LAeq 

An LAeq level is the A-weighted noise level representing the “average” or steady state noise 
level during a measurement period. 

LA10, 18hour 

The LA10, 18hour level is the arithmetic average of the hourly LA10 noise levels between 6:00am 
and midnight.  The CoRTN algorithms were developed to calculate this parameter. 

LAeq,24hour 

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

LAeq (Day) 

The LAeq (Day) level is the logarithmic average of the hourly LAeq noise levels from 6:00am to 
10:00pm on the same day.  This value is typically 1-3 dB less than the LA10, 18hour level. 

LAeq (Night) 

The LAeq (Night) level is the logarithmic average of the hourly LAeq noise levels from 10:00pm to 
6:00am.  This value is typically 6-9 dB less than the LA10, 18hour level. 
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Satisfactory Design Sound Level 
The level of noise that has been found to be acceptable and not intrusive to most people 
occupying this type of space. 

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: 11081899-01  Page C3 

Typical Noise Levels 
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Subject: Lots 6-10 Biloxi Loop, Success 

Date:  09/03/16 

Author: T Shaw 

Attention: B Carmody 

 

Background. 

The Building Development Group propose to submit a formal request to the City of Cockburn to amend the Phase 

2 & 3, Magnolia Gardens Structure Plan to rezone lots 6-10 Biloxi Loop, Success from ‘R40 Residential’ to ‘R80 

Residential’ netting an increase of 8 dwellings. 

In support of the submission, Shawmac were commissioned by BDG to review the possible impact that the 

proposal would have on traffic flows within the precinct and on adjacent intersections. 

Site. 

The site is located within the Success Lakes Estate, approximately 23 kilometres south of the Perth CBD 

(approximately 2.4 kilometres south-west of Cockburn Gateways Shopping) within the City of Cockburn. The site 

abuts existing residential allotments to the north, west, east and an under construction train station to the south.    

Access to the site is via Rutherford Entrance which connects to Wentworth Parade in a channelised “T” junction. 

The site is shown on Figure 1. 
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Figure 1 - Site Location 

Traffic Flows 

Traffic flow recorded on Rutherford Entrance in June 2015 indicated a daily traffic volume of 754 vehicles south of 
Wentworth Parade of which 5.5% were classified as heavy vehicles. 

2013 counts on Wentworth Parade west of Rutherford Entrance indicated daily traffic flows of 6,947 vehicles of 

which 4.8% were classified as heavy vehicles.  Wentworth Parade is classified as a Local Distributor road and 

Rutherford Entrance as an Access Road. 

Under current zoning, the expected generation form lots 6 – 9 Biloxi Loop would be in the order of 50 movements 

per day; this would increase the traffic on Rutherford Entrance to about 800 vehicles per day.  Under the rezoning 

proposal, daily traffic generated by the site would increase by about 80 vehicles per day bringing the total 

estimated daily flow on Rutherford Entrance to about 880 vehicles. 

Under the MRWA Functional Road Hierarchy, Access Roads are defined as those that provide access to abutting 

properties with amenity, safety and aesthetic aspects having priority over the vehicle movement role. These roads 

are bicycle and pedestrian friendly. Maximum desirable volume is in the order of 3,000 vehicles per day with 

typical operating speeds of 40 to 50 km/h.  The predicted increase in traffic does not compromise the functionality 

of Rutherford Entrance and as such is considered to be acceptable. 

Peak Hour flows are not recorded for Rutherford Entrance or Wentworth Parade but are expected to be in the 

order of 10% of daily flows.  On that basis it is expected that during a typical peak hour, traffic entering the 

intersection of Rutherford Entrance and Wentworth Parade would be in the order of 350 vehicles eastbound and 
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westbound on Wentworth Parade and 45 vehicles northbound on Rutherford Entrance.  Assessment of the 

intersection indicates that it should operate at a Level of Service of “A” with minimal delays and queuing. 

Crash History. 

A review of the MRWA crash history for the intersection of Wentworth Parade and Rutherford Entrance for the 

five year period ended December 2014, indicates that 4 right angle crashes occurred at the intersection.  This is 
not considered to be atypical and the predicted increase in traffic moving through the intersection is not expected 

to measurably impact on the crash pattern. 

Conclusion. 

Based on a review of traffic impacts associated with the proposal to rezone Lots 6-10 Biloxi Loop, it is concluded 

that the increase in traffic will not adversely affect the function of Rutherford Entrance or the operational 

performance of the intersection of Rutherford Entrance and Wentworth Parade. 

 

 

 

   

 

 

  




