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1 Introduction 

Cardno has been commissioned by the ABN Group to prepare a Transport Impact Assessment for the 
proposed Sorrento Activity Centre (the Centre), near the intersection of The Plaza and West Coast Drive, 
Sorrento.  

The proposed Centre consists of up to 1,475 sq.m of mixed use development consisting of Café, Liquor Store, 
Retail, and Restaurant land uses, in addition to as many as 77 residential units. 

The proposed plan is provided in Appendix A. 

This report has been prepared in accordance with the Western Australian Planning Commission (WAPC) 
Transport Assessment Guidelines for Developments: Volume 2 – Structure Plans. Specifically, this report aims 
to outline the transport aspects of the proposed redevelopment, with a focus on traffic access, circulation, and 
safety.  

Discussion regarding pedestrian, cycle and public transport considerations are also provided.  
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2 The Centre 
2.1 Regional Context 
The Centre is located in the locality of Sorrento which is approximately 17 km north west of Perth CBD, The 
site is bounded by West Coast Drive to the west, The Plaza to the north, Raleigh Road to the south, Padbury 
Circle to the north east and residential development and vacant land to the east.  

The location of the proposed centre is illustrated in the context of the wider road network in Figure 2-1. 

Figure 2-1  Location of the proposed centre 

 
Source: Nearmap, March 2015 

2.2 Proposed Land uses  
An indicative outline of the Centre is shown in Figure 2-2 .  
Figure 2-2 Sorrento Activity Centre Structure Plan Map 

  

Proposed 
Centre 
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The Centre incorporates: 
 

 Lot  146, 147 and 148: 2 tenancies comprising 600 m2 (340 m2 café/retail and 260 m2  liquor store) 
and including 28 residential dwellings 

 Lot 2 and Lot 149: 3 tenancies comprising 500 m2 (retail) and including 29 residential dwellings 

 Lot 153 and 154: Currently there is a service station located across these two lots; the proposed plan 
may either retain this land use or redevelop into 375 m2 of Restaurant use and 20 Residential 
dwellings 

For the purpose of quantitative assessment, the worst-case of these two land uses has been used; 
in this way the assessment remains conservative regardless of the outcome. 

Total Centre development: 77 Residential dwellings. Note that retaining the service station will reduce the 
number of residential dwelling to 56 

2.3 Major Attractors/Generators 
The proposed Café, Liquor Store, Retail, and Restaurant located within the Centre are the major trip generators 
for the adjacent residential area and the surrounding catchment. 

Sacred Heart College and Sorrento Surf Club are the major trip attractors for the residential land uses in the 
nearby area. 
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3 Existing Situation  

3.1 Existing Land Uses within the Centre 
The existing site includes land uses as shown in Table 3-1  with associated car parking. 

Table 3-1 Land Uses within the existing site 
Land Use No. of Lots Total Area (Net Leasable Area) 

s.qm 

Restaurant 1 719  

Office 1 177  

Fitness Studio 1 114  

BWS 1 200  

Total  1210  
 
As shown in Figure 3-1 the City of Joondalup District Planning Scheme No. 2 (August 2013) the existing site 
location is primarily zoned as Commercial, with Lot 146 being zoned Residential. 
Figure 3-1 Land uses adjacent to the Centre 

 
Source: City of Joondalup website 

An aerial view of the site location with the existing development is shown in Figure 3-2. 

The 
Centre 
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Figure 3-2 Aerial image of the Centre Location 

 
Source: Nearmap (accessed 14 May 2015) 

The proposed development will involve the demolition of the existing buildings and rearrangement of car 
parking.   

3.2 Existing Land Uses Surrounding the Proposed Centre 
Developed land in the vicinity of the Centre is primarily zoned as residential, as shown in Figure 3-1.  

3.3 Existing Road Network Surrounding the Proposed Centre 
The existing road network surrounding the proposed centre is shown in Figure 3-3. The roads located in the 
close vicinity of the proposed centre consist of The Plaza, West Coast Drive, Raleigh Road, and Padbury 
Circle. 
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Figure 3-3 2km radius from the Centre 

 
Source: Nearmap 2014 

Road classifications are defined in the Main Roads Functional Hierarchy as follows:  

> Primary Distributors: These provide for major regional and inter-regional traffic movement and carry 
large Volumes of generally fast moving traffic. Some are strategic freight routes and all are National or 
State roads. They are managed by Main Roads. 

> District Distributor A: These carry traffic between industrial, commercial and residential areas and 
generally connect to Primary Distributors.  These  are  likely  to  be  truck  routes  and  provide  only  
limited  access  to adjoining property. They are managed by Local Government.  

> District Distributor B: Perform a similar function to District Distributor A but with reduced capacity due to 
flow restrictions from access to and roadside parking alongside adjoining property. These are often older 
roads with a traffic demand in excess of that originally intended.  District Distributor A and B roads run 
between Land-use cells and generally not through them, forming a grid which would ideally space them 
around 1.5 Kilometres apart. They are managed by Local Government.  

> Local Distributors: Carry traffic within a cell and link District Distributors at the boundary to access 
roads. The route  of  the  Local  Distributor  discourages  through  traffic  so  that  the  cell  formed  by  the  
grid  of  District Distributors only carries traffic belonging to or serving the area. These roads should 
accommodate buses but discourage trucks. They are managed by Local government.  

> Access  Roads:  Provide  access  to  abutting  properties  with  amenity,  safety  and  aesthetic  aspects  
having priority  over  the  vehicle  movement  function.  These roads are bicycle and pedestrian friendly.  
They are managed by Local government. 
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Figure 3-4 shows the Main Roads Functional Hierarchy for the roads surrounding the LSP. 

Figure 3-4 Extract from Main Roads Functional Hierarchy 

 
Source: Main Roads Mapping Information Centre (accessed April 2015) 

Main Roads Functional Hierarchy  

> West Coast Drive, located on the western boundary of the site, consists of a two-lane median-divided 
carriageway. West Coast Drive connects to The Plaza to the north-west of the site. This road is classified 
as “Distributor B” under the Main Roads Functional Hierarchy (MRFH) with a posted speed limit of 50 km/h. 
West Coast Drive connects to Hepburn Avenue approximately 1.2km to the north-west of the site. Hepburn 
Avenue provides the primary link between the LSP and main Perth business centres. Morley Drive also 
connects to Beechboro Road approximately 1.5km to the south-west of the site. Beechboro Road is 
classified as “Distributor A” under Main Roads Western Australia (MRWA) Road Information Mapping 
system. On-street parking is banned along both sides in the vicinity of the Centre. 

> The Plaza, located on the northern boundary of the site, consists of a two-lane median-divided carriageway. 
The Plaza connects West Coast Drive to Padbury Circle to the north-east of the proposed centre. This road 
is classified as “Access Road” under Main Roads Functional Hierarchy (MRFH) with a posted speed limit 
of 50 km/h. Parallel indented parking is provided on both sides adjacent to the Centre. 

> Raleigh Road, located on the southern boundary of the site, consists of a two-lane undivided carriageway. 
Raleigh Road connects to West Coast Drive to the south-west of the proposed centre. This road is classified 
as “Access Road” under Main Roads Functional Hierarchy (MRFH) with a posted speed limit of 50 km/h. 
On-street parking is banned along both sides in the vicinity of the Centre. 

  

The 
Centre 
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> Padbury Circle, located on the eastern boundary of the site, consists of a two-lane undivided 
carriageway. Padbury Circle connects to the Plaza to the north-east of proposed centre. This road is 
classified as “Access Road” under Main Roads Functional Hierarchy (MRFH) with a posted speed limit of 
50 km/h. On-street parking is banned along both sides in the vicinity of the proposed Centre. 

3.4 Existing Road Network Performance 
Existing weekday traffic volumes were obtained from the available traffic counts for existing road sections in 
the vicinity of the proposed centre and are summarised in Table 3-2.  

Table 3-2 Existing Weekday Traffic Volumes on Roads Surrounding the LSP 
 Weekday Traffic Volumes (Two – Way) 

Location Daily Weekday Peak   Saturday Peak  

West Coast Drive 14,700 1,370 1,300 

Raleigh Road 920 80 60 

The Plaza 2,140 150 160 
 

3.5 Existing Pedestrian/Cycle Networks Surrounding the Centre 
Existing pedestrian/cycle networks can be identified from the Department of Transport’s TravelSmart Cycling 
and Walking Map shown in Figure 3-5.  

There is a shared path within the eastern verge of West Coast Drive to the north of the Centre and a high 
quality shared path that runs along West Coast Drive for use mainly by recreational cyclists and pedestrians. 

On-street cycling infrastructure is provided along West Coast Drive to the north of The Plaza in the form of 
sealed shoulders, linking into the sealed shoulders along Hepburn Road. 

The existing shared path network provides a legible north-south route, connecting the Centre to Warwick 
Station via Beach Road and to Greenwood Station via Hepburn Road. It is noted that this route requires cyclists 
to cross Marmion Avenue.  

Padbury Circle and The Plaza provide a comfortable walking environment within a 1.5m wide footpath network. 
The existing wide median island provides refuge for pedestrians and cyclists crossing The Plaza, though the 
environment is somewhat bare and crossing distances are relatively long. 

At the western side of the Centre, there is a median island that provides access to the bus stop on the western 
side of the West Coast Drive. 

The existing pedestrian/cycle network provides direct accessibility from the Centre to the surround residential 
areas. However there is no shared path infrastructure linking the Centre to Sacred Heart College or the 
residential area to the east. Outside of peak school times, traffic in this vicinity is low and the roads are 
considered to be suitable for mixed-traffic cycling. 
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Figure 3-5 Existing pedestrian/cycle network surrounding the Centre 

  
Source: Department of Transport – Stirling and Swan Bike map 

3.6 Existing Public Transport Facilities Surrounding the Centre  
Existing bus services can be identified in the network map from the Public Transport Authority, see Figure 3-
6. 

The 423 bus service runs between Warwick Station and Stirling Station and provides connection to the Centre. 
This service can be accessed from bus stops located on West Coast Drive immediately adjacent to the Centre, 
as well as from bus stops located in Padbury Circle, Hocking Parade, and Hood Terrace. 

The 423 bus runs approximately every 15 minutes during the morning and afternoon peak times, and every 
30 minutes through the day. 

The 
Centre 



Sorrento Activity Centre 
Transport Assessment 

14 October 2016 Cardno 10

Figure 3-6 Existing public transport facilities surrounding the Centre 

 
Source: City of Joondalup – Local TravelSmart Guide 

 

  

The 
Centre 
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4 Changes to External Transport Network 

4.1 Road Network  
Discussions with the City identified a desire to modify the West Coast Drive environment in this area (between 
the Sorrento Activity Centre and the MAAC Club) to reduce traffic speeds and improve the pedestrian and 
cycling experience. Changes could include intersection threshold treatments, speed limit reductions, a 
boulevard road treatment, modifications to intersection form and other landscaping measures. 

The wide road reserve at The Plaza provides opportunity for a range of changes to reduce traffic speeds and 
improve the pedestrian and cycling experience. The City is understood to be amenable to changes that would 
improve this precinct, which could include reducing or eliminating the median island and reforming The Plaza 
along a new centreline with a narrower road form. On-street parking is provisionally supported by the City. 

There are no known plans to apply any changes to the other roads surrounding the Centre. 

4.2 Intersection Controls  
There are preliminary plans to investigate the function and safety of the intersection of West Coast Drive/The 
Plaza to improve traffic function during peak periods (predominantly the PM school peak). Options include 
converting the existing priority intersection to a roundabout form or widening the West Coast Drive median to 
allow for staged right-turn egress for northbound movements. 

Cardno have undertaken an assessment of the proposed future scenario under the intersection 
configurations, with results shown in Section 7.5. 

4.3 Pedestrian /Cycle Networks and Crossing Facilities  
A new shared path has been proposed for the eastern side of West Coast Drive, from Hepburn Avenue to The 
Plaza as part of the recommendations of the Joondalup Bike Plan (2009). This will require modifications along 
this corridor. 

Modifications to The Plaza would also assist in reducing crossing distances and creating an environment more 
conducive to pedestrian mobility. More significant changes to The Plaza, which could include creating a 
‘Shared Zone’ for The Plaza, would greatly improve pedestrian function. These changes could only be made 
in the context of wider changes to the network, and the impacts of this change would need to be carefully 
considered. 

4.4 Public Transport Services 
Existing bus services in this area are described in Section 3.6 of this report. 

No changes are currently proposed to the existing public transport routes in the vicinity of the site.  

It has been proposed that the bus bay embayment along the frontage of West Coast Road be modified to on-
street stopping or relocated north of The Plaza, with the aim of creating a pedestrian friendly environment. 
Currently, the location of the bus shelter abuts the alfresco dinning furniture of the nearby restaurants which 
impedes pedestrian movement. The removal of the bus embayment would maximise opportunities for alfresco 
dining and enhance the area’s social and economic function. 

4.5 Access Arrangements 
This report analyses two different access scenarios for the proposed Centre, as described below. Both of 
these access scenarios have been assessed for the worst-case traffic function. That is, assuming the 
retention of the existing service station. 

Scenario 1, shown in Figure 4-1: 

> Access A - Access to Padbury Circle via full-movements priority T-intersection  

> Access B - Access to Raleigh Road via full-movements priority T-intersection  
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> Access C - Access to the service station  

> Access D - Access to West Coast Drive via a full-movements priority T-intersection  

> The direct access crossover to The Plaza and dedicated service vehicle access crossover to West Coast 
Drive are proposed to be closed in this scenario. 

Figure 4-1 Access locations for the Centre – Scenario 1 

 
Scenario 2, shown in Figure 4-2. 

> Access A - Access to Padbury Circle via a full-movements priority T-intersection  

> Access B - Access to Raleigh Road via a full-movements priority T-intersection  

> Access C - Access to the service station  

> Access D - Closed 

> The direct access crossover to The Plaza and dedicated service vehicle access crossover to West Coast 
Drive are proposed to be closed in this scenario. 
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Figure 4-2 Access locations for the Centre – Scenario 2 
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5 Vehicle Parking Provision  

5.1 Land Use Assumptions 
Parking analysis has been completed for the centre incorporating real-world data, industry benchmarks, effects 
of size and shared parking.  

As stated earlier in Section 2.2 two different options of land uses will be considered for the proposed centre. 
The difference between the two options is whether the existing service station will be replaced with more 
residential dwellings and restaurant land uses. As there is no requirement to provide additional parking spaces 
for the service station, for the purpose of parking analysis the option without the service station has been 
evaluated. 

Therefore, for the purpose of parking assessment, the proposed centre has been considered to consist of the 
following non-residential land uses:  

> Café/retail: 340sq.m 

> Liquor store: 260sq.m 

> Retail tenancies: 500sq.m 

> Restaurant: 375sq.m 

5.2 Daily Parking Profile 
The following distribution describes the demand profile across a typical day, applied to the individual land-
use components of the proposed centre. 

The results indicated that as a result of mixed-use synergies, the peak requirement for parking on-site would 
occur at approximately 12:00 on a weekday and would consist of 103 bays, a reduction of 19% over the 
statutory requirement. 

Figure 5-1 Daily shared parking profile for the Centre land uses 

 
Therefore, as a result of shared parking across the site, combined with the different demand profiles of the 
various constituent land uses, the overall requirement for car parking can be significantly reduced compared 
to their individual, isolated requirements. 

This parking quantum would be appropriate for a mixed use site without a residential component and well 
removed from other land uses. However, the Centre includes a number of on-site residential units, and is 



Sorrento Activity Centre 
Transport Assessment

14 October 2016 Cardno 15

located in the context of an existing residential catchment. These local residents are very likely to walk into 
the Centre, rather than drive, significantly reducing the number of car parking bays necessary to service the 
proposed centre. 

Cardno has built a world-leading parking model expressly designed to calculate the impact of the local trip 
catchment on parking demand. Additional details of the methodology and calculation can be provided as 
required. 

Based on the proposed land uses within the proposed centre, including 77 apartments to be constructed on-
site and an additional 167 dwellings located within a reasonable (400m) walking catchment of the site, it is 
expected that a maximum of 30 parking bays would reasonably be released at the midday peak; 17 of these 
have been calculated to be associated with the restaurant uses in addition to 13 associated with the 
proposed retail. However, the maximum anticipated demand for non-residential parking is actually 74 bays, 
as shown on the following curve, with peak demand expected at 11am. 

Figure 5-2 Daily shared and reciprocal parking profile for the Centre land uses 

 
Therefore, the resulting supply requirement for parking within the Centre area has been determined at 74 
bays, representing a combined parking supply rate for the site of 1 bay per 20sq.m NLA and consistent with 
the statutory requirements of the City in this precinct. 
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6 Integration with the Surrounding Area 

6.1 Surrounding Attractors/Generators 
The proposed Café, Liquor Store, Retail, and Restaurant located within the Centre are the major trip 
generators for the adjacent residential area and the surrounding catchment. 

Sacred Heart College and Sorrento Surf Club are the major trip attractors for the residential dwellings within 
the area. 

6.2 Proposed Changes to Surrounding Land Uses 
The area surrounding the site is largely built out. Currently, no significant changes are expected for the 
surrounding land uses; however there is a Development Application currently under review that would impact 
the operation and function of the Sacred Heart College. 
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7 Analysis of Transport Networks 

7.1 Assessment Years and Time period  
The following models have been analysed as part of this assessment: 

 2031 without development; and  

 2031 with development for both first and second scenarios. 

Following industry practices for evaluation of intersection performance, the existing Thursday PM peak hour 
and Saturday peak hour were chosen as the assessment time periods. 

7.2 Site Traffic Generation  
Total traffic generated by the existing land uses is calculated by using the trip generation rates that were 
sourced from the Institute of Transportation Engineers (ITE) “Trip Generation Manual” (7th Edition) and Cardno 
previous studies in WA and QLD to identify reasonable rates for comparison. Summaries of the trip generation 
rates are shown in Table 7-1. 

Table 7-1 ITE Trip Generation Rates 

Land Use ITE Land Use Code 
Trip Generation Rates 

Thursday Peak Hour Saturday Peak Hour 

Restaurant High -Turnover 
Restaurant (932) 20.24 per 100 sq.m  21.53 per 100 sq.m 

Office General Office 1.6 Per 100 sq.m 0.44 Per 100 sq.m 

Fitness Studio Health / Fitness Club 4.37 per 100 sq.m 4.37 per 100 sq.m 

Liquor Store* - 34.8 per 100 sq.m 34.8 per 100 sq.m 

Service Station  Service Station with 
Market  13.57 per fuelling position  13.57 per fuelling position 

*values for Liquor Store have been obtained from Cardno previous studies in WA and QLD 

The existing traffic data pertaining to the local road network shows that the Thursday peak hour can be 
considered to be between 15:00 to 16:00 (reflecting the high demand for school traffic to Sacred Heart College 
and other schools in the area). The Saturday peak hour is considered to be from 12:00 to 13:00. 

The trip generation rates for the proposed Centre land uses were sourced from the Institute of Transportation 
Engineers (ITE) “Trip Generation Manual” (7th Edition) and Cardno previous studies in WA and QLD to identify 
reasonable rates for comparison. Summaries of the trip generation rates are shown in Table 7-3. 

As stated earlier in Section 2.2, the status of the service station is unknown. However, a calculation of overall 
peak trip generation (Table 7-2) shows that the redevelopment of the service station into Restaurant and 
Residential land uses is likely to have minimal effect on the total trips generated by the site.  

Table 7-2 Total Trip generation Based on Retaining Service Station  
 Thursday Peak hour 
 With service station  Without service station  
Total Trips  427 403 

 
However, for the purpose of this assessment the service station is assumed to remain, representing the worst 
case scenario. 
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Table 7-3 ITE Trip Generation Rates for proposed Land Uses 

Land Use ITE Land Use Code 
Trip Generation Rates 

Thursday Peak Hour Saturday Peak Hour 

Residential   Mid-Rise Apartments 
(223) 0.44 per dwelling 0.34 per dwelling 

Cafe High -Turnover 
Restaurant (932) 20.24 per 100 sq.m  21.53 per 100 sq.m 

Liquor Store - 34.8 Per 100 sq.m 34.8 Per 100 sq.m 

Retail  Supermarket (850) 12.94 per 100 sq.m 11.58 per 100 sq.m 

Restaurant High -Turnover 
Restaurant (932) 20.24 per 100 sq.m 21.53 per 100 sq.m 

 

Additionally, the trip direction proportions of the land use type are as shown in Table 7-4. The Thursday and 
Saturday peak hour directional proportions for both Land uses have been calculated according to ITE. 

Table 7-4 ITE Direction Proportion rates 

Land Use 
Thursday Peak Hour Saturday Peak Hour 

IN OUT IN OUT 

Residential   59% 41% 59% 41% 

Cafe 55% 45% 58% 42% 

Liquor Store 51% 49% 51% 49% 

Retail  53% 47% 50% 50% 

Service station 50% 50% 50% 50% 

 

Table 7-5 shows the number of trips estimated to be generated by the proposed development after the 
application of above trip and direction rates. 

Table 7-5 Summary of Traffic Generated by the proposed centre 

Land Use Generation Unit 
AM Peak Hour PM Peak Hour 

IN OUT IN OUT 

Residential   56 dwellings 20 14 12 9 

Cafe 170 seats 77 63 87 63 

Liquor Store 260 sq.m 46 44 46 44 

Retail  500 sq.m 34 30 29 29 

Service station 8 pumps 54 54 54 54 

Total  211 205 228 199 
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7.3 Trip Distribution 
Trip distribution considers movements of the generated trips to and from the surrounding road network. For 
the purpose of this assessment, the distribution of the proposed development has been disaggregated by 
land use as described below: 

7.3.1 Residential: 

For  the  purpose  of  this  report  the  distribution  of  the  proposed  residential  development  traffic  has  
been determined based on the trip purposes as described below.    

Residential trips are distributed based on three basic trip purposes that generally take place during the 
weekday PM peak hour: 

 Home based work 

 Home based education 

 Home based other   

Trip purpose splits between these categories were checked against recent best-practice travel surveys and 
found to be consistent, with distribution as follows:  

 Home based work – 28% 

 Home based education – 24% 

 Home based other – 48% 

A different trip assignment has been used for each of these categories as described below: 

Home based work:  

ABS census data for 2011 was used to choose the top 10 employment areas (by local government) for the 
people who currently live in Sorrento and therefore the home based work trip generated by the proposed 
development was apportioned according to the location of the major employment areas.  

Following this, trips were generally assigned to each access according to the distribution of units on-site and 
then to the road network based on an assessment of shortest path length (by time).  

Home based education: 

It is assumed that these trips will be toward Sacred Heart College and other public schools to the north of the 
proposed centre. It is expected that there will be some trips to other school destinations, but that the overall 
effect will be minimal. 

Home based other: 

Home based ‘other’ trips were assumed to be shopping and recreational trips to the Surf Club and Hillary’s 
Boat Harbour as the major recreational centres in the surrounding area. The proposed Centre includes 
additional retail/entertainment land uses that may result in an overall reduction in trips in the surrounding 
area, but this effect has not been considered to ensure that the assessment remains sufficiently 
conservative. 

It is noted that the home based other trips for weekdays are considered to be equal to the total trips generated 
by the residential dwellings during Saturday peak. That is, there is no work or educational attraction built into 
the distribution assessment. This assumption is unlikely to have a significant impact on trip distribution or 
assignment during the midday Saturday peak. 

7.3.2 Non- Residential: 

The existing site is expected to have a similar function to the non-residential land uses of the Centre. Therefore, 
the generated traffic for the future scenario has been assigned to the surrounding road network based on 
existing background traffic information. 
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7.4 Total Traffic Flows 
The following outlines the methodology adopted for development of the background traffic volumes on the 
surrounding road network. 

Existing traffic flows have been identified from traffic count data obtained from City of Joondalup and MRWA 
short term traffic counts. These volumes represent the most recent traffic counts undertaken in the region. 

Then total number of trips involved with existing development were extracted from the background traffic. 
Afterwards the background without development traffic is growth as described below. 

An annual growth rate was calculated based on recent population trends obtained from the City of Joondalup 
Local Planning Strategy. As provided in this document over the ten year period 2001-2011 there was a growth 
rate of about 15% in the population of the City of Joondalup. Also based on the population forecasting by the 
City of Joondalup the population of the City will remain relatively stable over the next twenty year period 2011-
2031 with a projected growth rate of nearly 1% per annum. 

The above rate was used to calculate the background weekday traffic volume on the roads surrounding the 
proposed development for the 2031 scenarios. Background and ‘With Development’ volumes are summarised 
in Table 7-6 and Table 7-7. 

Table 7-6 2031 background weekday traffic flows 

 Location  
Weekday Traffic Volumes (Two- Way) 

Daily Thursday Peak  Saturday Peak  

West Coast Drive  10,000 1,010 1,135 

Raleigh Road 370 37 33 

The Plaza 1,500 147 124 

Table 7-7 2031 with development weekday traffic flows (Scenario 1) 

 Location  
Weekday Traffic Volumes (Two- Way) 

Daily Thursday Peak  Saturday Peak  

West Coast Drive  11,000 1,082 1,224 

Raleigh Road 700 70 64 

The Plaza 1,870 187 162 

Table 7-8 2031 with development weekday traffic flows (Scenario 2) 

 Location  
Weekday Traffic Volumes (Two- Way) 

Daily Thursday Peak  Saturday Peak  

West Coast Drive  11,000 1,091 1,234 

Raleigh Road 1,000 100 89 

The Plaza 2,180 218 202 
 

Liveable Neighbourhoods guidelines for traffic volumes and road function for the roads surrounding the LSP 
is summarised in Table 7-9. 

It is noted that Liveable Neighbourhoods aims to provide for efficient and safe regional and local traffic 
movement while integrating and designing facilities to prioritise pedestrian movement. The street type and 
functions according to LN guidelines typically do no match up with the current road network. It is not intended 
to be a traffic engineering manual but does aim to provide a guide to principles for designing integrated 
networks and street design and construction. The proposed street types aim to accommodate and facilitate 
cyclists by providing either bike lanes or shared paths. 
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Table 7-9 Liveable Neighbourhoods guidelines 
 Street Type  Capacity 

West Coast Drive  Primary Distributor 17,500 

Raleigh Road Access Street 3,000 

The Plaza Access Street 3,000 

Therefore, as shown in Table 7-7 to Table 7-9, the existing cross section of the roads are expected to be 
sufficient to accommodate the projected demand through to the 2031 horizon.  

Figure 7-1 to Figure 7-4 show the expected turning movements at the Centre access points for the ‘With 
Development’ Scenario. 
 
Figure 7-1 2031 Thursday Peak  design traffic flows – Access Scenario 1 

 
Figure 7-2 2031 Saturday Peak  design traffic flows – Access Scenario 1 
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Figure 7-3 2031 Thursday Peak  design traffic flows – Access Scenario 2 

 
Figure 7-4 2031 Saturday Peak  design traffic flows – Access Scenario 2 

 

7.5 Intersection Operation Analysis and Method of Control 
SIDRA analysis was undertaken at the following intersections to estimate the impact of the development 
generated traffic on the surrounding transport network: 

 West Coast Drive/Raleigh Road 

 West Coast Drive/The Plaza 

SIDRA outputs for each approach are presented in the form of Degree of Saturation (DOS), Average Delay, 
Level of Service (LOS) and 95th Percentile Queue. These characteristics are defined as follows: 

Degree of Saturation (DOS): is the ratio of the arrival traffic flow to the capacity of the approach during the 
same period. The Degree of Saturation ranges from close to zero for varied traffic flow up to one for 
saturated flow or capacity. The theoretical intersection capacity is exceeded for an un-signalized intersection 
where DOS > 0.80; 
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95% Queue: is the statistical estimate of the queue length below which 95% of all observed queues would 
be expected; 

Average Delay: is the average of all travel time delays for vehicles through the intersection. An unsignalised 
intersection can be considered to be operated at capacity where the average delay exceeds 40 seconds for 
any movement; and 

Level of Service (LOS): is the qualitative measure describing operational conditions within a traffic stream 
and the perception by motorists and/or passengers. The different levels of service can generally be 
described as shown in Table 7-10. 

Table 7-10 Level of Service (LOS) Performance Criteria 

LOS Description Signalised 
Intersection 

Unsignalised 
Intersection 

A Free-flow operations (best condition) ≤10 sec ≤10 sec 

B Reasonable free-flow operations 10-20 sec 10-15 sec 

C At or near free-flow operations 20-35 sec 15-25 sec 

D Decreasing free-flow levels 35-55 sec 5-35 sec 

E Operations at capacity 55-80 sec 35-50 sec 

F A breakdown in vehicular flow (worst condition) ≥80 sec ≥50 sec 

7.5.2 West Coast Drive/The Plaza Intersection Assessment 

The following presents the results of the analysis of the West Coast Drive / Raleigh Road intersection for the 
existing background traffic scenario, with and without the addition of development traffic from the site. 

Figure 7-5 is the SIDRA layout representation of the intersection at this location 

Figure 7-5 Existing Layout of the West Coast Drive / The Plaza priority Control Intersection 

 
The results from the SIDRA analysis for both scenarios (with and without the proposed development) are 
summarised in Table 7-11 and Table 7-12 for Thursday and Saturday peak hour periods, respectively. 



Sorrento Activity Centre 
Transport Assessment 

14 October 2016 Cardno 24

Table 7-11 West Coast Drive / The Plaza Intersection Operation – with and without development 
(Thursday Peak hour) 

Intersection 
Approach  

  2031 without Development 2031 with Development 
Scenario 1 

2031 with Development 
Scenario 2 

  
DOS Delay 

(s) LOS 
95% 
Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 
(m) 

West Coast 
Drive (SE) 

T 0.31 0 A 0 0.33 0 A 0 0.33 0 A 0 

R 0.01 12 B 0 0.306 12 B 2 0.06 14 B 2 

The Plaza 
(NE) 

L 0.04 9 A 1 0.07 9 A 1 0.07 9 A 1 

R 0.19 30 D 4 0.38 44 E 10 0.57 53 E 15 

West Coast 
Drive (NW) 

L 0.07 6 A 0 0.10 6 A 2 0.12 6 A 2 

T 0.21 0 A 0 0.24 0 A 0 0.23 0 A 0 

All vehicles  0.31 1 NA 4 0.38 2.5 NA 10 0.54 3 NA 15 

Table 7-12 West Coast Drive / The Plaza Intersection Operation – with and without development 
(Saturday Peak Hour) 

Intersection 
Approach  

  2031 without Development 2031 with Development 
Scenario 1 

2031 with Development 
Scenario 2 

  
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 

(m) 
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

West Coast 
Drive (SE) 

T 0.35 0 A 0 0.36 0 A 0 0.37 0 A 0 

R 0.01 24 C 0 0.09 29 D 2 0.10 27 D 2 

The Plaza 
(NE) 

L 0.06 14 B 1 0.11 15 S 2 0.11 15 C 2 

R 0.49 115 F 11 1.00 333 F 43 1.03 283 F 61 

West Coast 
Drive (NW) 

L 0.04 6 A 1 0.07 6 A 1 0.11 6 A 2 

T 0.46 0 A 0 0.49 0 A 0 0.48 0 A 0 

All vehicles  0.49 2 NA 11 1.0 9 NA 43 1.03 10 NA 61 

 

As indicated in Table 7-11 and Table 7-12, with the current intersection configuration, all the approaches apart 
from the right turn movement out of The Plaza to West Coast Drive have sufficient capacity to accommodate 
the traffic demand during the Thursday and Saturday peak hour period under the both ‘With Development’ 
scenarios with the exception of the right-turn out of The Plaza. 

To address the low level of service for this movement two mitigation arrangements have been investigated. 

Improved Priority Options 

A potential layout is shown for the West Coast Drive/ The Plaza Intersection (see Figure 7-6 below). It is noted 
that this design does not show any changes to the form or cross-section of The Plaza. However, any changes 
to this cross section, including on-street parking or the creation of a pedestrian ‘Shared Zone’ are not expected 
to significantly impact the function of the intersection itself. 

Aspects of this design expected to be retained include the conversion of the existing high-speed give-way slip 
lane to a standard left-turn pocket and provision of left- and right-turning lanes at The Plaza approach. 



Sorrento Activity Centre 
Transport Assessment 

14 October 2016 Cardno 25

Figure 7-6 Mitigated West Coast Drive / The Plaza intersection with 6m wide central median  

 
Figure 7-7 is the SIDRA layout representation of the intersection at this location. 

Figure 7-7 West Coast Drive / The Plaza SIDRA representation with 6m wide central median  
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The results from the SIDRA analysis for both scenarios (with and without the proposed development) are 
summarised in Table 7-11 and Table 7-12 for AM and PM peak hour periods, respectively. 

Table 7-13 West Coast Drive / The Plaza Intersection Operation – with Development (Thursday Peak 
hour) 

Intersection 
Approach  

 2031 with Development Scenario 1 2031 with Development Scenario 2 

  
DOS Delay 

(s) LOS 95% Queue 
(m) DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

West Coast 
Drive (SE) 

T 0.33 0 A 0 0.33 0 A 0 

R 0.03 9 A 0 0.03 9 A 0 

The Plaza (NE) 
L 0.07 9 A 1 0.07 9 A 1 

R 0.15 27 D 2 0.21 27 D 3 

West Coast 
Drive (NW) 

L 0.05 6 A 0 0.06 6 A 0 

T 0.24 0 A 0 0.23 0 A 0 

All vehicles  0.33 2 NA 3 0.33 2 NA 3 

Table 7-14 West Coast Drive / The Plaza Intersection Operation – with and without development 
(Saturday Peak Hour) 

Intersection 
Approach  

 2031 with Development Scenario 1 2031 with Development Scenario 2 

  
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 

(m) 

West Coast Drive 
(SE) 

T 0.37 0 A 0 0.37 0 A 0 

R 0.03 12 B 0 0.03 12 B 0 

The Plaza (NE) 
L 0.11 15 C 2 0.11 15 C 2 

R 0.32 55 F 4 0.45 59 F 6 

West Coast Drive 
(NW) 

L 0.03 6 A 0 0.05 6 A 0 

T 0.49 0 A 0 0.48 0 A 0 

All vehicles  0.49 2 NA 4 0.48 3 NA 6 
 

As shown in Table 7-13 and Table 7-14, above the proposed layout will improve the operation of the 
intersection in both scenarios by reducing the delay time for the right turn out of The Plaza. Although this 
movement will still operate with a LOS F, it will operate with a low 95% average back of queue and an 
acceptable delay (considering the nature of peak traffic demands) for The Plaza and therefore requires no 
further changes to the proposed layout. 

Roundabout Option 

An alternative option for this intersection has been tested to convert the existing priority intersection to a 
roundabout form. SIDRA analysis of this intersection shows that traffic operations would be significantly 
improved for The Plaza with a minor impact on traffic along West Coast Drive. 

This solution therefore addresses the operational aspects of the intersection well. However, the roundabout 
design has some intrinsic issues that make it a less suitable option in this location. The considerations 
include: 

> The importance of the West Coast Drive Recreational Shared Path means that the roundabout would 
need to be shifted away from the road centreline. This would likely create a situation in which northbound 
though vehicles would experience little or no deflection, resulting in unacceptable speeds for this 
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movement. Substantial modification to West Coast Drive would be required to reduce the speed of 
approaching traffic. 

> The Mainroads WA-approved Austroads roundabout is designed to maximise traffic function by 
minimising overall delay. In this situation that means that left-turning movements into The Plaza can be 
completed at a relatively high speed. This is not conducive to the safe pedestrian environment that the 
City wishes to achieve in the long-run. 

> Currently, sealed shoulders along West Coast Drive provide priority for on-road cyclists continuing past 
The Plaza. A roundabout would necessarily remove this infrastructure and would increase the risk for 
cyclists. 

> The extensive changes required to support a roundabout in this location would be substantially more 
expensive than the relatively modest improvements necessary to allow staged right-turn movements. In 
addition, the space consumed by the roundabout is likely to reduce the functional space created by 
modifying the cross-section of The Plaza 

Considering the impact on drivers and sustainable transport modes, and understanding the City’s desire to 
improve pedestrian and cycling legibility in this area, Cardno recommends retention of the existing priority 
infrastructure, but with improvements to ensure the ongoing function of the West Coast Drive/The Plaza 
intersection. 

7.5.3 West Coast Drive/ Raleigh Road 

The following presents the results of the analysis of the West Coast Drive/ Raleigh Road intersection for the 
existing background traffic scenario, with and without the addition of development traffic from the site. 

Figure 7-8 is the SIDRA layout representation of the intersection at this location. On-site investigations show 
that the recent reconfiguration of the West Coast Drive central median permits vehicles to stage for right-turn 
inbound movements without constraining northbound through vehicles. 

Figure 7-8 Indicative Layout for the West Coast Drive/ Raleigh Road priority Control Intersection 
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The results from the SIDRA analysis for both scenarios (with and without the proposed development) are 
summarised in Table 7-15 and Table 7-16 for Weekday and Saturday peak hour periods, respectively. 

Table 7-15 West Coast Drive/Raleigh Road Intersection Operation – with and without development 
(Thursday Peak hour) 

Intersection 
Approach  

  2031 without Development 2031 with Development 
Scenario 1 

2031 with Development 
Scenario 2 

  
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 

(m) 
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

West Coast 
Drive (SE) 

T 0.31 0 A 0 0.35 0 A 0 0.34 0 A 0 

R 0.01 13 B 0 0.11 14 B 0 0.22 14 B 0 

Raleigh 
Road (NE) 

L 0.00 11 B 0 0.02 11 B 0 0.07 11 B 0 

R 0.00 29 D 0 0.08 38 E 2 0.08 37 E 2 

West Coast 
Drive (NW) 

L 0.22 8 A 0 0.25 8 A 0 0.24 8 A 0 

T 0.22 0 A 0 0.25 0 A 0 0.24 0 A 0 

All vehicles  0.32 0 NA 0 0.40 0 NA 2 0.43 1 NA 2 

Table 7-16 West Coast Drive /Raleigh Road Intersection Operation – with and without development 
(Saturday Peak Hour) 

Intersection 
Approach  

  2031 without Development 2031 with Development 
Scenario 1 

2031 with Development 
Scenario 2 

  
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

DOS Delay 
(s) LOS 

95% 
Queue 

(m) 
DOS Delay 

(s) LOS 
95% 

Queue 
(m) 

West Coast 
Drive (SE) 

T 0.35 0 A 0 0.38 0 A 0 0.37 0 A 20 

R 0.01 26 D 0 0.08 30 D 0 0.32 35 E 0 

Raleigh 
Road (NE) 

L 0.00 17 C 0 0.05 20 C 0 0.14 20 C 2 

R 0.02 80 F 0 0.67 131 F 7 0.69 129 F 7 

West Coast 
Drive (NW) 

L 0.47 8 A 0 0.50 8 A 0 0.49 8 A 0 

T 0.47 0 A 0 0.50 0 A 0 0.49 0 A 0 

All vehicles  0.47 0 NA 139 0.67 1 NA 7 0.69 2 NA 7 
 

As indicated in Table 7-15 and Table 7-16 , the current intersection configuration has sufficient capacity to 
accommodate the traffic demand during the Thursday and Saturday peak hour period under the ‘With 
Development’ scenario. It is noted that the right-turn egress from Raleigh Road operates at a relatively poor 
level of service. However, given the low numbers of vehicles undertaking this movement even during the peak 
periods, the overall impact is considered to be negligible. Therefore, no modifications to this intersection are 
considered necessary to support the proposed development. 

7.6 Access Strategy 
The access arrangement for the Centre is described in Section 4.5 and presented graphically in Figure 7-9 
below. The Centre intends to ultimately reduce the current number of access points by eliminating the 
access to The Plaza.  

As described earlier, two scenarios have been evaluated for the proposed centre. In one of the scenarios, 
apart from the access to the service station, no other access has been provided along West Coast Drive. This 
scenario resulted in minor differences compared to the other scenario with the access along West Coast Drive. 
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Figure 7-9 Access Strategy Layout 
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The above access strategy is consistent with the proposed development of the Centre. Given that it is likely 
that the future build-out of the Centre will occur in stages, and in any order, it is important that each 
development site can operate in the context of the existing development. 

For this reason, the Structure Plan proposed for visitor parking to be shared across the Centre, but for 
access to each site separate. That is, circulation between the different sites will be achievable only via the 
boundary road network. 

It is understood that there is an existing circulation path that runs along the northern boundary of the site. 
This circulation path operates in a one-way manner from south to north. Theoretically this circulation path 
allows drivers to circulate to find parking without leaving the Centre. However, the majority of parking is 
provided adjacent to The Plaza, and this proportion is likely to increase following modification of that road 
reserve. The proposed below-grade parking, located at the terminal points of the existing circulation path, 
supports the existing visitor behaviour by providing parking at the same locations as the current scenario. 

By supplying the majority of visible parking at The Plaza, this area becomes the primary entrance for the 
Centre. Intersection assessment of the boundary road network suggests that The Plaza is best able to cater 
for this traffic demand through to 2031, while still retaining the opportunity to reduce vehicle speeds and 
promote a ‘Shared Space’ should the City wish to pursue this design. Recent examples of Bay View Terrace 
in Claremont have proven the viability of this form of design. 

Separation of the car parking access points will require measures to ensure parking legibility, including both 
signage to inform visitors of available bays, and passive measures to promote use. Passive design features 
which assist in on-site circulation include: 

> Kerbs and medians – the use of kerbs and medians provide an effective form of road delineation to 
indicate the internal site circulation and can be used to prevent of enforce specific movements. The 
addition of regulatory signage reinforces these movement arrangements. 

> Parking bay arrangement – the direction of angled and parallel parking bays provide a visual indicator on 
movement directions. e.g. 45 degree parking bays along a narrow laneway indicate one-way movement.  

> Structural elements – the building structure itself provides passive wayfinding through both visual and 
physical means. e.g. the “see through effect” where a structure effectively “hides” the intersection and 
appears as a straight road from the driver perspective.  

Each of these passive effects will be leveraged to ensure visitors to the Centre are able to access available 
parking as required, without requiring connectivity across constituent Lot boundaries. Specific parking 
wayfinding signage can be used to direct visitors to below-grade parking. 

These measures would be required in any event, as the usage of undercroft and basement car parking is 
highly dependent on the public’s knowledge of its availability. This can be achieved by establishing excellent 
pedestrian infrastructure connecting the parking access points, development entrances and external 
network. It is expected that the below-grade parking will be attractive for destination trips to the Centre, 
rather than to fulfil casual parking requirements for visitors to the adjacent beachfront. However, the 
abundance of publicly accessible parking to the north of the site should assist with existing parking 
constraints, while still being available for patrons of restaurants and evening retail demand. 

7.7 Safe Walk/Cycle to school assessment 
As noted in the Section 6.1 of the report, Sacred Heart College is located to the north of the site and within 
800m walking catchment form the proposed centre.   

The safe route to this school is provided by the shared path and footpaths along West Coast Drive, Padbury 
Circle, and The Plaza.  

7.8 Pedestrian/Cycle Network 
The proposed network of pedestrian/cycle Network is described in Section 4.3 of this transport assessment. 
This network of paths will provide suitable accessibility and connectivity for pedestrians and cyclists. 

The WAPC Transport Assessment Guidelines for Developments (2006) provides guidance on the levels of 
traffic volumes that are likely to affect the ability for pedestrians to cross various types of road. Based on that 
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guidance an undivided two-lane road should be acceptable for pedestrians crossing traffic volumes up to 
1,100vph and a two-lane road with a median island the threshold is 2,800vph. 

None of the roads in the close vicinity of the Centre is expected to carry future traffic flows above these 
levels. 

7.9 Access to Public Transport 
There are a few bus stops within 400m catchment of the Centre. The closest bus stop to the centre is located 
on West Coast Drive immediately in front of the Centre. 
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8 Conclusion 

This  Traffic  Assessment  outlines  the  transport  aspects  of  the  proposed  structure  plan  for  the 
Sorrento Activity Centre focusing  on  traffic  operations,  car parking supply and access function. 
 
This report has been prepared in accordance with the WAPC Transport Assessment Guidelines: Volume 2 –  
Structure Plans (2006). 
 
 The following conclusions have been made in regards to the Centre:  
 
The proposed Centre incorporates: 
 

 Lot 146, 147 and 148: 2 tenancies comprising 600 m2 (340 m2 café/retail and 260 m2  liquor store) 
including 28 residential dwellings 

 Lot 2 and Lot 149: 3 tenancies comprising 500 m2 (retail) including 29 residential dwellings 

 Lot 153 and 154: Currently there is a service station located across these two lots; the proposed plan 
may either retain this land use or redevelop into 375 m2 of Restaurant use and 20 Residential 
dwellings 

For the purpose of quantitative assessment, the worst-case of these two land uses has been used; 
in this way the assessment remains conservative regardless of the outcome. 

Total Centre development: 77 Residential dwellings. Note that retaining the service station will reduce the 
number of residential dwelling to 56 

SIDRA analysis of the existing and proposed intersections surrounding the Centre for 2031 scenarios 
indicates that: 

 The surrounding road network will provide sufficient capacity to carry the daily traffic volumes expected 
on the network. The additional traffic will have a minor effect on the existing operation of these roads 
and all roads will continue to function below their practical capacity. 

 Local intersection improvements to the West Coast Drive/The Plaza intersection including widening of 
the central median to allow staged right-turn egress from The Plaza would be highly beneficial for the 
local traffic function, and would be sufficient to accommodate the projected traffic demand through to 
a 2031 time horizon. Conversion of this intersection to a roundabout form would improve the traffic 
situation, but at the expense of pedestrian and cycling amenity and cost. 

 The intersection of West Coast Drive/Raleigh Road is likely to operate at an acceptable level for all 
movements with the exception of the right-turn out. However, given the extremely low volumes of traffic 
undertaking this movement, and the available alternative routes, the anticipated operation is 
considered to be acceptable. 

  




