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1.0 Introduction 

This Transport Impact Assessment has been prepared by Transcore on behalf of the 
City of Swan with regard to the Bullsbrook Townsite Land Use Master Plan (BTLUMP) 
prepared by the City of Swan in 2014.  
 
The study area consists of the existing Bullsbrook townsite and urban expansion 
areas and existing urban zoned land south of RAAF Pearce Air Base, as shown in 
Figure 1.  
 

 
 

Figure 1: BTLUMP Study Area 
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2.0 Proposed Land Use Master Plan 

The 2014 proposed Bullsbrook Townsite Land Use Master Plan (BTLUMP) is shown 
in Figure 2.  
 

 
Figure 2: Bullsbrook Townsite Land Use Master Plan (2014) 
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The BTLUMP study area is 1,754 hectares in area and contains existing residential, 
commercial, retail, light industrial, community and Public Open Space (POS) land 
use, as well as a wide variety of rural land uses.  
 
The BTLUMP indicates that Bullsbrook townsite is anticipated to grow to 
approximately 7,000 dwellings by 2031 with a potential further 2,500 dwellings by 
2036. It anticipates the study area population will increase from the existing 
population of 5,614 to 17,146 in 2031 and 26,483 in 2036. It also proposes a 
district activity centre of up to 20,000m2 net lettable area of commercial floor space. 
Current indications are that the catchment could support up to 25,000m2 NLA for 
this district activity centre. 
 
The BTLUMP proposes two north south spine road corridors parallel to Great 
Northern Highway through the urban expansion areas south of Chittering Road. 
One is an activity corridor on the eastern side of the district activity centre, which 
would connect from Chittering Road in the north to Great Northern Highway at 
Lage Road. The other spine road would connect from Chittering Road in the north 
to Great Northern Highway at Stock Road at the southern end of the BTLUMP area, 
as shown in Figure 2. 
 
The activity corridor is identified in BTLUMP as a potential rapid transit corridor 
route connecting to the rapid transit route planned at Ellenbrook.  
 
The northern portion of the study area, north of the potential future Rutland Road 
extension shown in Figure 2, is a strategic mineral resource protection area because 
of titanium-zircon mineralisation and has a 500m buffer area. This area is identified 
as a future investigation area in BTLUMP and is not included within the 
development areas of BTLUMP at this stage. It is anticipated that the potential future 
Rutland Road extension would not occur until the extractive industry use of this area 
is completed, which is beyond the timeframe of this study. 
 
All of the southern portion of the study area westwards from GNH to the railway 
line, is zoned ‘Industrial’ in the MRS, as shown in Figure 1. The southeast portion of 
this industrial zone (south of Warren Road) is covered by the approved South 
Bullsbrook Industrial Precinct – Local Structure Plan 1 (SP17-033) and the western 
portion of this industrial zone (west of the Ellen Brook watercourse) is covered by 
the approved South Bullsbrook Industrial Precinct – Local Structure Plan 2 (SP17-
040). These structure plans include road widening requirements for Stock Road 
(20m on the northern side) and Warren Road (5m on the southern side) as well as 
no direct lot access to GNH and Stock Road without MRWA and/or WAPC 
approval. 
 
SP17-040 includes a provision that the City or the WAPC may include approval 
conditions on subdivision and development that require any or all of the following 
infrastructure works to be undertaken: 
 

a) The upgrade and widening of Stock Road between Railway Parade and Great 
Northern Highway; 
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b) The provision of a bridge over the Ellen Brook to enable the existing western 
section of Stock Road to connect through to Great Northern Highway; 
and/or 

c) The upgrade of the intersection of Stock Road and Great Northern Highway. 
 
Development in the western portion (SP17/040) is limited to 75ha of industrial site 
area until such time as Stock Road is connected to Perth-Darwin National Highway 
unless it is demonstrated that the road network has sufficient capacity to 
accommodate additional development. 
 
For this transport impact assessment it is assumed that the South Bullsbrook 
Industrial Precinct will be fully developed by the assessment year (nominally 2031) 
to a similar employment density as currently observed in the Hazelmere Industrial 
Area, which is considered comparable in terms of the type and intensity of land uses 
that would be likely to be attracted to South Bullsbrook in future. For this analysis it 
is assumed there would be approximately 400 hectares of industrial development at 
an average employment density of approximately 11.5 jobs per hectare, which 
indicates approximately 4,600 employees in this industrial precinct when fully 
developed. This would represent a major source of local employment opportunities 
in the BTLUMP area. 
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3.0 Existing Situation 

3.1 Existing Land Use 

The BTLUMP study area is 1,754 hectares in area and contains existing residential, 
commercial, retail, light industrial, community and Public Open Space (POS) land 
use, as well as a wide variety of rural land uses, as can be seen in Figure 3.  
 

 
 

Figure 3: Existing land use 
 
A small tract of the Bullsbrook study area comprises land already zoned ‘Urban’ 
under the MRS, as shown in Figure 1. This land is generally located around the 
existing commercial hub (known as the Bullsbrook town centre), to the south-west 
and north-east of the existing intersection of Great Northern Highway (GNH) and 
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Chittering Road. To the north, the urban land is occupied mostly by lots used for 
residential purposes. Directly to the east of this is a small portion of land which is yet 
to be developed. To the south, the ‘Urban’ zoned land is occupied by a commercial 
and semi-industrial estate. 
 
There is an existing residential community to the north of the existing commercial 
hub, along Chittering Road. It occupies 62.5 ha of the study area where there are 
currently approximately 525 dwellings. This area also includes the existing high 
school and primary school located together on the northern side of Chittering Road. 
 
The Bullsbrook town centre comprises an area of approximately 15.5 ha. It consists 
of a newsagent, supermarket, service station, butcher, hotel, chemist, a hairdresser, 
bank, real estate agencies and food outlets. Directly to the west of the commercial 
hub is a quasi-light industrial estate with some retail along the GNH. 
 
Under the MRS, to the north-east and south-east of land zoned ‘Urban’ in the study 
area, portions of land are zoned ‘Urban Deferred’. This land is predominantly zoned 
‘General Rural’ under the City of Swan’s LPS17. 
 
As noted in section 2.0 the southwestern portion of the study area west of GNH is 
zoned ‘Industrial’ in the MRS and is subject to a number of approved local structure 
plans for future industrial development. The State Government has also identified 
the possible location of a future intermodal freight terminal adjacent to this area, as 
indicated on Figure 2. 
 
The study area is predominantly zoned ‘Rural’ under the MRS. The ‘Rural’ land 
occupies an area of over 1,370 ha. It is located to the north and south of the existing 
‘Urban’ zoned land and is dissected by creek lines and includes two quarry sites.  
 
In the hills to the east of the study area are extensive areas of rural / residential 
subdivisions accessed via Chittering Road.  
 
The most significant other land use in the surrounding area is the RAAF Pearce Air 
Base located on the western side of GNH, west of Bullsbrook town centre and north 
of the South Bullsbrook Industrial Precinct. RAAF Pearce Air Base has primary access 
from Great Northern Highway north of Chittering Road.  

 
 
3.2 Existing Road Network 

The existing road network and its classification in the Main Roads WA functional 
road hierarchy is illustrated in Figure 4.  
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Figure 4: Existing road hierarchy 

 
Great Northern Highway is constructed as a two-lane rural highway (without 
median) through most of the study area. A painted median is added through the 
Bullsbrook town centre with traffic islands and right turn lanes at key intersections. 
 
The posted speed limit on Great Northern Hwy is 60km/h through the Bullsbrook 
townsite but increases to 80km/h south of Butternab Road, 100km/h south of Lage 
Road, 90km/h north of North Avenue and 110km/h north of Rutland Road, as 
shown in Figure 5. 
 
Great Northern Highway is classified as a Primary Distributor in the Main Roads WA 
functional road hierarchy and is covered by a Primary Regional Roads reservation (a 
red road) in the MRS, as shown in Figure 1. It is a State road under the care and 
control of Main Roads WA. 
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Figure 5: Existing speed limits 

 
Chittering Road is constructed as a two lane road 7.4m wide between kerbs within 
the Bullsbrook townsite and reverts to two-lane rural road standard northeast of 
Hurd Road. 
 
It has a posted speed limit of 60km/h within the townsite and increases to 90km/h 
northeast of Hurd Road. A 40km/h school zone applies in the vicinity of the high 
school and primary school site before and after school hours on school days. 
 
Chittering Road is classified as a Regional Distributor in the Main Roads WA 
functional road hierarchy. It is a local authority road under the care and control of 
the City of Swan. 
 
All of the intersections along Great Northern Highway and Chittering Road in this 
area operate under priority control (i.e. Stop or Give Way control). 
 
Rutland Road is constructed as a two-lane rural road with 7.4m sealed width and 
unsealed shoulders. It has a posted speed limit of 100km/h. 
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Rutland Road is classified as a Regional Distributor in the Main Roads WA functional 
road hierarchy. It is a local authority road under the care and control of the City of 
Swan. 
 
The GNH / Rutland Road intersection is a T-intersection with Stop sign control on 
Rutland Road. Separate left turn lanes are provided on the western and southern 
approaches and the southbound lane of GNH is widened to allow southbound 
through traffic to pass vehicles waiting to right into Rutland Road. 
 
Stock Road is only partially constructed between GNH and Railway Parade. It is 
sealed for approximately 900m west from GNH and about 580m eastwards from 
Railway Parade. There are unsealed sections of road for about 450m either side 
between these sealed sections but the central section of approximately 1.1km is not 
constructed at all. This central section is crossed by the Ellen Brook watercourse. 
 
Stock Road is covered by a 60m-wide Other Regional Roads reservation in the MRS 
to accommodate future construction to dual carriageway standard. 
 
Existing road links between Chittering Road and GNH within the study area include: 

 Kimberley Street is constructed for about 740m from Chittering Road with 
kerbing on one side and sealed width varying from 5.6m to 7m. Then there is 
about 320m of unsealed road with the final 500m to GNH being only a dirt 
track and not suitable for general traffic. 

 North Avenue extends approximately 750m eastwards from GNH as a 7m-
wide, sealed and kerbed street with connection through to Chittering Road 
via King Street and Brearley Street. 

 Brearley Street provides a 790m-long connection between Chittering Road 
and GNH, while the parallel Caporn Street route is approximately 700m long. 
Brearley Street is approximately 7.2m wide between kerbs and Caporn Street 
is only 6m wide. The Brearley St / Caporn St T-intersections at both ends of 
Caporn Street are designed to give priority to traffic movement along 
Brearley Street. 

 All of these local streets are currently classified as Access Roads and subject 
to the default built up area speed limit of 50km/h, although 40km/h school 
zones apply on sections near Chittering Road, as shown by black edge lines 
on Figure 5. 

 

3.3 Existing Traffic Volumes 

Existing average weekday traffic (AWT) volumes on the study area road network 
have been obtained from Main Roads WA and City of Swan (indicated by *) and are 
summarised in Table 1. 
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Table 1: Existing Traffic Volumes 
 
Road Name Location AWT 

(HV) 
AM Peak PM Peak Date 

Great Northern 
Hwy 

North of 
Wandena Rd 

6,704 
(35.2%) 

497vph 
0739-0830 

541vph 
1600-1700 

Feb 
2016 

Great Northern 
Hwy 

South of 
Wandena Rd 

9,331 
(27.0%) 

710vph 
0645-0745 

794vph 
1600-1700 

Feb 
2016 

Great Northern 
Hwy 

North of  
Rutland Rd 

9,194 
(31.3%) 

671vph 
0730-0830 

789vph 
1600-1700 

Feb 
2016 

Great Northern 
Hwy 

South of  
Rutland Rd 

10,503 
(39.5%) 

799vph 
0730-0830 

896vph 
1530-1630 

Feb 
2016 

Great Northern 
Hwy 

South of  
Bullsbrook Rd 

14,362 
(23.0%) 

1,224vph 
0700-0800 

1,107vph 
1600-1700 

Feb 
2016 

Great Northern 
Hwy 

North of Apple 
St 

15,700 
(23.0%) 

1264vph 
0700-0800 

1285vph 
1530-1630 

Feb 
2016 

Chittering Rd East of Great 
Northern Hwy 

6,205 
(12.8%) 

489vph 
0730-0830 

597vph 
1630-1730 

Feb 
2016 

Chittering Rd East of Hurd Rd 4,705*   Aug 
2015 

Rutland Rd East of Muchea 
South Rd 

4,573 
(14.4%) 

384vph 
0715-0815 

429vph 
1530-1630 

Feb 
2016 

Muchea South 
Rd 

North of Rutland 
Rd 

2,763 
(23.2%) 

218vph 
0630-0730 

269vph 
1615-1715 

Feb 
2016 

Muchea South 
Rd 

South of Rutland 
Rd 

5,047 
(7.2%) 

401vph 
0630-0730 

496vph 
1645-1745 

Oct 
2008 

Neaves Rd West of Railway 
Pde 

6,333 
(20.5%) 

568vph 
0630-0730 

580vph 
1530-1630 

Feb 
2016 

Railway Pde South of Neaves 
Rd 

1,554 
(9.4%) 

102vph 
0945-1045 

154vph 
1600-1700 

July 
2005 

Warbrook Rd West of Great 
Northern Hwy 

2,470 
(24.1%) 

228vph 
0715-0815 

248vph 
1530-1630 

Feb 
2016 

 
 

3.4 Heavy Vehicle Routes 

Restricted Access Vehicle (RAV) Network routes are designated for access by large 
heavy vehicle combinations that require special permits for each trip. Main Roads 
WA manages the RAV Networks and the permits for trucks to use them. Figure 6 
shows the roads that are permitted for use by RAV Networks 4 (dark blue), 5 (light 
green), 6 (dark green) and 7 (light purple) vehicles. RAV Networks 2, 3 and 4 permit 
access by a number of vehicle combinations up to 27.5m long and RAV Networks 
5, 6 and 7 extend this to vehicles up to 36.5m long including double road trains. 
 
Within the BTLUMP study area Great Northern Highway is in RAV Network 7, 
Warren Road is in RAV Network 5 and Dewar Rd is in RAV Network 3. 
 
In addition, at present Great Northern Highway is identified as a high wide load 
route where even wider or higher vehicles and loads can be permitted. 
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Figure 6: Restricted Access Vehicles Network 
 
 

3.5 Public Transport 

The existing bus route serving the study area is Bus Route 311 (Midland Station – 
Bullsbrook), as shown in Figure 7.  
 
Route 311 runs on Great Northern Highway then on Chittering Road and Brearley 
Street with a terminus at North Avenue near Great Northern Highway. It provides 
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six bus services each way on weekdays and two on Saturdays, Sundays and public 
holidays.  
 
Existing bus service times are primarily designed for journeys to and from work, 
school and other trips to and from Midland during business hours such as shopping 
or personal business trips.  
 

 
Figure 7: Existing bus routes 

 
 
3.6 Pedestrian and Cyclist Facilities 

Currently there is limited information available about pedestrian and cyclist facilities 
available within the BTLUMP study area. For example, Bullsbrook is not included in 
the Department of Transport’s Perth Bike Maps series or the City of Swan’s walk and 
cycle information map. 
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Available pedestrian and cyclist facilities on the major roads in the study area are as 
follows: 
 

 Great Northern Highway has on road cycle lanes within the townsite from 
just north of North Avenue to the entry to RAAF Pearce Air Base north of 
Chittering Road. It has a 2m path on the west side from the shopping centre 
(approximately 150m south of Bullsbrook Road) to the Maroubra Avenue 
alignment then a 2m path on the east side to Caporn Street. Generally 
outside of the townsite GNH has substantial sealed shoulder width that is 
suitable for use by cyclists although there is a section about 200m long from 
the shops south to Brig Way where GNH only has narrow sealed shoulders 
that are not suitable for cyclists. Outside of the townsite there are generally 
no pedestrian facilities along GNH. 

 Chittering Road has a 2m shared path on one side within the Bullsbrook 
townsite and on both sides in the vicinity of the existing high school and 
primary school site. 

 Maroubra Avenue is only constructed as a sealed access road for about 90m 
from Chittering Road to Picket Park Hall but there is a 3m-wide red asphalt 
path along the remainder of the Maroubra Avenue alignment connecting to 
the paths on GNH. 

 Other townsite streets including North Avenue, Brearley Street and Caporn 
Street generally have a footpath on one side, although some residential 
access streets have no footpaths at all. 

 On the roads adjacent to the combined high school and primary school site 
and on Hurd Road paths are provided on both sides of the street. 

 Other roads outside of the existing townsite generally do not provide any 
pedestrian or cyclist facilities at present. 
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4.0 Proposed Internal Transport Network 

4.1 Road Network 

The internal road network indicated in the 2014 BTLUMP (see Figure 2) can be 
further refined to reflect approved South Bullsbrook Industrial Precinct – Local 
Structure Plan 1 and 2 (SP17-033 and SP17-040). Figure 8 incorporates that South 
Bullsbrook Industrial Precinct road network and highlights the potential future 
extension of Rutland Road east of Great Northern Highway. 
 

 
Figure 8: BTLUMP road network 
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A key component of the BTLUMP road network in the 2014 BTLUMP report is the 
recommendation for Chittering Road to be closed off on the eastern side of GNH 
and a new connection to be constructed using the Maroubra Avenue alignment 
between Chittering Road and GNH. 
 
 

4.2 Road Hierarchy 

The proposed hierarchy of roads in and around the BTLUMP study area is illustrated 
in Figure 9 using the road hierarchy defined in the Western Australian Planning 
Commission Liveable Neighbourhoods (LN) policy (and WAPC Policy DC 4.1 – 
Industrial Subdivision). 
 

 
Figure 9: Road hierarchy 
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The classification of roads in Figure 9 is based on preliminary analysis of future traffic 
flows at section 7.3 of this report. All of the roads identified form sufficiently long 
and continuous routes to be classified as integrator arterials or neighbourhood 
connectors.  
 
Great Northern Highway is classified as a primary distributor and the future 
reservation for this road is defined by the Primary Regional Roads reservation in the 
MRS, which allows for future upgrade to dual carriageway standard in future. 
 
Stock Road west of GNH is classified as an Integrator A and the future reservation 
for this road is defined by the 60m-wide Other Regional Roads reservation in the 
MRS, which allows for future upgrade to dual carriageway standard in future. 
 
Integrator B roads are suitable for traffic flows up to 15,000vpd and can 
accommodate traffic flows up to 20,000vpd with suitable intersection treatments.  
 
Neighbourhood Connector A roads are suitable for up to 7,000vpd but some 
degree of flexibility with this upper limit may be appropriate in localised situations to 
avoid overdesigning some lengths of road. The main difference between Integrator 
B and Neighbourhood Connector A cross-sections is only the width of the median 
(6m versus 2m) and Liveable Neighbourhoods policy does allow for the median of 
an Integrator B to be reduced in width on sections that do not require right turn 
lanes in the median. Some roads may carry higher traffic flows in the medium-term 
future (eg. prior to long-term future extension of Rutland Road east of GNH) but 
should take into consideration the final traffic flows that they will carry in the longer 
term. 
 
Neighbourhood Connector B roads are suitable for traffic flows up to 3,000vpd but 
again some degree of flexibility with this upper limit should be considered 
appropriate in localised situations. 
 
Standard cross-sections from the WAPC Liveable Neighbourhoods policy for these 
Integrator B and Neighbourhood Connector A and B roads are shown in Appendix 
A. The standard integrator arterial B and neighbourhood connector road reserve 
widths for new roads in Liveable Neighbourhoods are as follows: 
 

 29.2m Integrator B 
 24.4m Neighbourhood Connector A 
 19.2m Neighbourhood Connector B 

 
Further discussion of potential reduction of these road reserve widths is also 
included in Appendix A.  
 
However, there are a number of existing roads with existing 20m road reservations. 
Where these roads are constrained by existing development or other constraints 
such as Bush Forever land that cannot be cleared it is recommended that 
compromises can be made in the required road design to fit within the available 
20m road reserve.  
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For example, some sections of Chittering Road have adjacent Bush Forever land 
and/or public open space, which will remove any requirement for on-street parking 
on these sections and substantially reduce the verge width required for underground 
services. The existing 20m road reserve width of these sections will accommodate a 
suitable upgrading of Chittering Road. This would potentially include a 2m median, 
2x3.5m traffic lanes, 2x1.5m cycle lanes and 2x4m verges. 
 
Another example would be Brearley Street where there is existing residential 
development on both sides. Future traffic volumes would indicate a Neighbourhood 
Connector A road standard. In this instance it is recommended that the 2m median 
of a standard Neighbourhood Connector A cross section should be omitted (which 
is allowed for in certain circumstances in Liveable Neighbourhoods) and verge 
widths reduced to 5m with embayed parking where appropriate. 
 
The roads shown within the South Bullsbrook Industrial Precinct are indicated as 
“neighbourhood connectors” (not specified as A or B) on the plans in SP17-033 and 
SP17-040. However, in this future industrial area the standard industrial road cross-
section (10m road carriageway within a 20m road reserve or 25m road reserve on a 
heavily trafficked/major through route) specified in WAPC Policy DC 4.1 would 
generally be more appropriate. However, the Transport Assessment and Staging 
Reports prepared for SP17-033 and SP17-040 take that one step further by adding 
drainage swales on those industrial roads, increasing the main north-south link road 
reserve to 40m and other typical industrial roads to 30m. Copies of those industrial 
road cross-sections are included in Appendix A for further information. 
 
 

4.3 Intersection Controls 

The 2014 BTLUMP report provides an indication of type of intersection treatments 
at each intersection along Great Northern Highway within the study area. This was 
based on the recommendations of the Great Northern Highway West Swan to 
Muchea Access Strategy (Main Roads WA, Nov 2011), modified to reflect 
discussions with Main Roads WA in relation to the closure of Chittering Road on the 
eastern side of GNH and new connection via Maroubra Avenue instead. A number 
of those intersections were identified as future traffic signals. 
 
The South Bullsbrook Industrial Precinct local structure plans (SP17-033 and SP17-
040) also specify a number of intersections along Stock Road as future traffic signals, 
as well as a number of other intersections specified as full movement T-intersections 
or left in / left out only intersections.. 
 
Planning for these intersections as future traffic signals was in accordance with Main 
Roads WA practice up until about 2015 but more recently Main Roads WA has 
adopted a preference for roundabouts instead, with any proposed traffic signals 
having to be demonstrated as a superior option compared to a roundabout. 
Generally traffic analysis indicates better performance from a roundabout than a 
signalised intersection, so it should now generally be assumed that Main Roads WA 
will not approve traffic signals at most of these intersections and planning should 
therefore be based on construction of roundabouts. 
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This principle has been followed in recent local structure planning within the 
BTLUMP area, including planning for a new 4-way roundabout on Great Northern 
Highway adjacent to the proposed district activity centre in accordance with current 
Main Roads WA practice. Roundabouts on Great Northern Highway would need to 
be large enough to accommodate the largest size vehicle permitted on Great 
Northern Highway (at present 36.5m double road trains and high wide load 
vehicles). This will require further detailed investigation to establish the land 
requirements at local structure planning and subdivision stage. 
 
The anticipated future intersection treatments at major intersections along Great 
Northern Highway, Stock Road and Chittering Road are indicated in Figure 10.  
 

 
Figure 10: Intersection controls 
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Where traffic signals were previously specified in the 2011 GNH Access Strategy or 
SP17-033 and SP17-040 they are marked as “Traffic signals (or roundabout)” on 
Figure 10 but it should be anticipated that Main Roads WA are likely to require 
roundabouts at these intersections. 
 
The railway crossing on Stock Road will be discussed in section 5.2 as it is 
technically external to the BTLUMP area. 
 
 

4.4 Public Transport 

The existing bus service along Great Northern Hwy and Chittering Road within the 
study area is noted in section 3.5 and the potential future rapid transit route along 
the north south activity corridor identified in the BTLUMP is noted in section 2.0. 
 
All of the proposed neighbourhood connectors and integrator arterial roads shown 
on Figure 9 would be of suitable standard to accommodate bus services through the 
study area, providing suitable options for future bus routes to service this area. This 
allows suitable flexibility for the Public Transport Authority to plan future bus routes 
within this area.  
 
One set of potential future bus routes are illustrated on the BTLUMP plan in Figure 
11. This shows a potential future express bus route to Ellenbrook and three local bus 
routes radiating out from a terminus located adjacent to the new Bullsbrook district 
centre. This terminus could take the form of bus bays within the verges of the 
Integrator B activity corridor road to accommodate up to four buses to allow the 
local bus services to be timetabled to meet express bus services from Ellenbrook to 
facilitate transfer of passengers between the different bus services. 
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Figure 11: Potential future bus routes 
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4.5 Pedestrian and Cyclist Facilities 

All of the proposed neighbourhood connectors and integrator arterial roads shown 
on Figure 9 would be planned to have paths on both sides in accordance with 
Liveable Neighbourhoods guidelines, including a shared path on one side.  
 
Paths would generally be required on at least one side of all roads in accordance 
with Liveable Neighbourhoods guidelines.  
 
On-street cycle lanes are normally included only on Neighbourhood Connector A 
roads and above, due to traffic flows above 3,000vpd on these categories of roads. 
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5.0 Changes to External Transport Networks 

5.1 Road Network 

Great Northern Highway is currently part of the Perth-Darwin National Highway 
route but the MRS (see Figure 12) includes a Primary Regional Roads reservation (a 
red road) for a new Perth-Darwin National Highway (PDNH) alignment further to 
the west.  

 
 

Figure 12: Metropolitan Region Scheme map 
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The section of PDNH south of Muchea is now the NorthLink WA project shown 
schematically in Figure 13. Contracts for construction of the NorthLink WA project 
have been awarded in 2016 and construction is scheduled for completion by mid-
2019. 
 

 
Figure 13: NorthLink WA 

 
NorthLink WA will be a more favourable RAV Network route for some Restricted 
Access Vehicles but others will remain on Great Northern Highway, which is 
anticipated to remain a Restricted Access Vehicle Network route.  
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The Great Northern Highway West Swan to Muchea Access Strategy (Main Roads 
WA, Nov 2011) provides traffic projections for 2021 and 2031 for Great Northern 
Highway with and without construction of the PDNH. South of Bullsbrook the 
projected traffic volumes on the Highway are around 28% lower in 2021 with 
PDNH constructed and in 2031 the projected traffic flows are 33% lower with 
PDNH constructed. 
 
The BTLUMP 2014 report includes as an appendix the Bullsbrook Development 
Traffic Modelling and Analysis Report for City of Swan (July 2013). This included 
details of MRWA regional operational model (ROM) traffic forecasts for 2031 for 
the BTLUMP area. The traffic model shows future traffic volumes of 20,700vpd on 
Great Northern Hwy south of Stock Road and 27,200vpd on Chittering Road 
northeast of the townsite. The high volume of traffic flows modelled between 
Chittering Road (northeast) and Great Northern Hwy (south) was the reason why 
the two north south spine road routes east of Great Northern Hwy were indicated in 
the BTLUMP as described in section 2.0.  
 
However, liaison with the City of Swan during the recent local structure planning 
within the BTLUMP area prompted the City to review the land use assumptions 
modelled for BTLUMP. City officers have subsequently confirmed that the land use 
data modelled for 2031 was correct in terms of total numbers but the large traffic 
zones modelled had resulted in a substantial population component being modelled 
as accessing Chittering Road at the northeast end of the townsite instead of being 
modelled as separate zones representing northern extension of the townsite itself 
and the rural-residential areas accessed from Chittering Road northeast of the 
townsite. Therefore further disaggregation of the modelled traffic zones has been 
undertaken for this transport impact assessment and significantly reduced the 
modelled traffic flows on Chittering Road, as discussed in section 7.0. The modelled 
traffic volumes on Chittering Road east of the study area are reduced to 
approximately 11,500vpd in this revised traffic modelling. 
 
 

5.2 Intersection Controls 

Intersections along the NorthLink WA project are to be constructed as grade–
separated interchanges. The closest interchanges to Bullsbrook will be at Neaves 
Road and at Stock Road. As shown in Figure 14 they are planned as dual lane 
roundabouts with the through traffic lanes of NorthLink passing over the top of the 
roundabout. This type of intersection treatment has very high capacity and would 
easily be able to accommodate the future traffic flows from development within the 
BTLUMP study area. Planning for NorthLink WA will have taken BTLUMP traffic 
flows into consideration already. 
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Figure 14: NorthLink WA intersections 

 
There is an existing Stop-sign controlled railway crossing on Stock Road as indicated 
on Figure 10. This railway line is a freight railway line from Geraldton to the Perth 
metropolitan area and currently only carries one train per day in each direction. 
With this level of train traffic the future upgraded Stock Road will require flashing 
lights and boom barrier control at that railway crossing but will not warrant grade 
separation (i.e. a bridge) for the anticipated future traffic flows on Stock Road. 
However, if / when a future intermodal freight terminal is constructed alongside this 
railway line north of Stock Road then it is understood that the number of trains 
could increase to ten per day in each direction, which would potentially warrant 
grade separation of this railway crossing. As this grade-separated railway crossing is 
only required if the South Bullsbrook intermodal facility is constructed, it is not an 
item that should be funded by development in the BTLUMP area. 
 
 

5.3 Pedestrian / Cycle Networks 

The NorthLink WA project includes construction of a principal shared path 
alongside this new road, as shown by the magenta line on the eastern side of the 
road in Figure 14. 
 
 

5.4 Public Transport 

The 2014 BTLUMP report proposes a bus rapid transit route to Bullsbrook as an 
extension of the Ellenbrook bus rapid transit way that was planned by the WA State 
Government prior to 2017. The change of government following the 2017 WA 
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elections has resulted in a change of plans. The current WA State Government now 
proposes construction of a railway line from Bayswater to Ellenbrook instead. It must 
be considered highly unlikely that passenger rail would be extended to Bullsbrook in 
the foreseeable future given its smaller size compared to Ellenbrook. However, the 
new railway station at Ellenbrook would be a logical connection point for an express 
bus service to Bullsbrook, for example via the new NorthLink road route to Stock 
Road. 
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6.0 Integration with Surrounding Area 

The Bullsbrook Townsite Land Use Master Plan (BTLUMP) provides an overall plan 
to ensure coordination of future development of the subject site and the 
surrounding area.  
 
RAAF Pearce Air Base is located on the western side of Great Northern Highway 
opposite the Bullsbrook townsite and also abuts the South Bullsbrook Industrial 
Precinct. The main entry to the air base is located on the western side of GNH 
approximately 110m south of the proposed Maroubra Avenue intersection. It 
currently has a right turn lane and left turn deceleration lane on GNH for this access. 
When this section of GNH is upgraded in future the right turn entry can be 
maintained. The right turn exit onto GNH may also remain viable but if there is not 
sufficient capacity for that right turn exit during peak periods those right turn exit 
vehicles will be able to turn left onto GNH and do a U-turn at the future GNH / 
Maroubra Avenue roundabout (or traffic signals) to travel south on GNH. 
 
The air base also has alternative access via Bullsbrook Road, so that could 
potentially become their primary access route in future to utilise the proposed future 
roundabout (or traffic signals) at the GNH / Bullsbrook Road intersection. 
 
To the east of the BTLUMP study area there is extensive rural / residential 
subdivision development. Most has access via Chittering Road east of the study area 
but structure plan SP17-011 provides for 219 lots with access via a new road link 
connection to GNH south of Lage Road, as shown in Figure 15. The alignment of 
that link road through the BTLUMP area would not be critical as long as a road 
connection at the eastern boundary of the BTLUMP area can be provided. This 
would connect near the eastern end of the Lage Road alignment shown in the 
BTLUMP plan, so future development of SP17-011 is accommodated by the 
proposed BTLUMP plan. The link road through this structure plan area also connects 
to another rural / residential subdivision to the east, so this area has been modelled 
as a total of 400 lots for the purpose of this transport impact assessment. 
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Figure 15: Approved Structure Plan SP17-011 
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7.0 Analysis of the Transport Network 

7.1 Assessment Period 

The traffic assessment undertaken for the subject site is based on the 2031 ROM 
modelling undertaken for the BTLUMP in 2013, with full development of all land 
uses within the study area taken into consideration, including ultimate full 
development of the district activity centre. Therefore the assessment year is 
nominally 2031 with full development of the BTLUMP study area excluding the 
Future Investigation Area north of the Rutland Road extension (refer to Figure 2).  
 
 

7.2 Traffic generation and distribution 

The traffic flows generated by the BTLUMP area for the traffic modelling undertaken 
for this assessment have been derived directly from a subarea trip matrix from the 
ROM model used for the 2013 BTLUMP traffic study.  
 
The subarea trip matrix from the ROM model used for the BTLUMP traffic study has 
been adjusted and refined based on principles advised by the City of Swan’s traffic 
modelling consultant (Urbsol). This included redistribution of a proportion of the 
“Chittering Road” (zone 546) trips to a new north Bullsbrook zone, addition of a 
400-lot rural-residential zone southeast of the BTLUMP area accessed via extension 
of Lage Road, addition of two southern primary school zones and further refinement 
of the traffic zone system.  
 
It should be noted that the South Bullsbrook Industrial Precinct traffic generation has 
been factored up in the revised trip matrix to reflect full development of that 
industrial precinct to a similar employment density as currently observed in the 
Hazelmere Industrial Area, which is considered comparable in terms of the type and 
intensity of land uses that would be likely to be attracted to South Bullsbrook in 
future. The revised trip matrix takes into account that this industrial precinct would 
be a significant source of local employment in the BTLUMP area and trips have 
been redistributed accordingly. 
 
The revised trip matrix has increased the number of traffic zones (including external 
zones) from 14 to 45 and maintains the pattern of internal and external trips from 
the original subarea trip matrix, except as noted above. 
 
The traffic model has calculated that the BTLUMP study area will generate 
approximately 61,400 vehicle trip origins and 61,400 vehicle trip destinations per 
day. The model indicates 75% of these trips will be internal trips within the BTLUMP 
study area and the remaining 25% travel to external destinations (or from external 
origins) across the study area boundary. 
 
Several specific locations can be identified as individual zones in the traffic model 
and their trip generation identified. The new district activity centre will represent 
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approximately 13% of the 61,400 vehicle trip origins and destinations within the 
BTLUMP area, the modelled high schools and primary schools will make up 8% and 
the industrial area 13% of trip origins and destinations within the BTLUMP area. 
 
The traffic model also assigns approximately 12,000 vehicle trips per day as through 
trips passing through the BTLUMP study area.  
 
The modelled distribution of trips to external destinations is summarised in Table 2. 
 
 

Table 2: External Trip Distribution 
 
External link BTLUMP traffic Through traffic 
Great Northern Hwy / Rutland Rd (N/W) 12% 14% 

Chittering Rd (NE) 14% 41% 

Lage Rd (SP17-011) (E) 4% 4% 

Great Northern Hwy (S) 40% 26% 

South of Stock Road (S) 6% 8% 

Stock Road (W) 24% 7% 

 
 

7.3 Traffic Flow Forecasts 

The resultant 2031 daily trip matrix has been assigned onto the proposed road 
network of the BTLUMP area in an EMME transport model by Transcore. 
 
The resultant total daily traffic flows on the modelled road network are shown in the 
EMME traffic volume diagrams (scenarios 19, 20 and 21) at Appendix C.  
 

 Scenario 20 is closest to the road network shown on the BTLUMP plan at 
Figure 8. It includes the two north south spine roads within the residential 
BTLUMP area east of Great Northern Highway but does not include the 
future Rutland Road extension from Great Northern Highway through to 
Chittering Road. 

 Scenario 19 includes the future Rutland Road extension from Great Northern 
Highway through to Chittering Road. (This scenario is otherwise identical to 
scenario 20.) Scenario 19 demonstrates the reduction of traffic flows that will 
result on Kimberley Street when the Rutland Road extension is ultimately 
constructed. 

 Scenario 21 omits the section of the activity corridor spine road south of the 
district centre. (This scenario is otherwise identical to scenario 20.) Scenario 
19 represents an interim scenario (as a sensitivity test) acknowledging that 
the landholding immediately south of the district centre may not be 
redeveloped in the same timeframe as other landholdings in that area. 

 
A fourth diagram (a “selected links” plot for scenario 20) is also included which only 
shows those traffic flows that are generated by or attracted to the land uses in the 
BTLUMP study area.  
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7.4 Roads and Intersections 

The proposed future road network of the BTLUMP area has been detailed in section 
4.0 of this transport impact assessment including the proposed road hierarchy (see 
Figure 9) down to neighbourhood connector roads and anticipated type of 
intersection treatments along the major roads (GNH, Stock Road and Chittering 
Road – see Figure 10).  
 
The traffic model results at Appendix B indicate that Great Northern Highway 2031 
traffic volumes are expected to be above 20,000vpd south of the district centre 
intersection, approximately 20,000vpd between the district centre intersection and 
Maroubra Avenue, and less than 14,000vpd north of Maroubra Avenue.  
 
As noted in Liveable Neighbourhoods, a two-lane divided road is able to 
accommodate traffic flows in the 15,000-20,000vpd range subject to appropriate 
treatments of intersections, parking and public transport. Therefore it is anticipated 
that Great Northern Highway will ultimately need to be upgraded to four lanes 
divided (dual carriageway standard) south of the district centre intersection but 
would be able to remain at two lanes divided standard north of this intersection. 
 
 

7.5 Intersection Analysis 

Intersection capacity analysis has been undertaken for several key Great Northern 
Highway intersections from Stock Road up to Maroubra Avenue to confirm 
satisfactory operation of future roundabouts for the weekday AM peak and PM 
peak hour flows that correspond to the modelled 2031 daily traffic flows in 
Appendix B.  
 
Based on previous Main Roads WA requirements this analysis includes division of 
heavy vehicles into four separate types of vehicle (Austroads classes 3-8, 9, 10 and 
11) so that the performance characteristics of the significant numbers of 19m semi-
trailers, 27.5m B-doubles and 36.5m double road trains on Great Northern Highway 
are specifically taken into consideration. The existing heavy vehicle percentages on 
GNH have been applied to future GNH through movements at each intersection for 
this analysis. In the absence of any information about future heavy vehicle 
movements on Stock Road the same heavy vehicle proportions have also been 
applied to Stock Road traffic flows, to ensure the traffic analysis is suitably 
conservative and robust. 
 
The Chittering Rd / Maroubra Ave intersection and the Chittering Rd / Brearley St / 
Activity Corridor intersection have also been analysed as single-lane 4-way 
roundabouts to confirm that a roundabout would be a suitable treatment at those 
locations. 
 
Capacity analysis of these intersections has been undertaken using the SIDRA 
computer software package. SIDRA is an intersection modelling tool commonly 
used by traffic engineers for all types of intersections. SIDRA outputs are presented 
in the form of Degree of Saturation, Level of Service, Average Delay and 95% 
Queue. These characteristics are defined as follows: 
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 Degree of Saturation 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 infrequent traffic flow up to one for saturated flow or 
capacity. 

 Level of Service is the qualitative measure describing operational conditions 
within a traffic stream and the perception by motorists and/or passengers. In 
general, there are 6 levels of service, designated from A to F, with Level of 
Service A representing the best operating condition (i.e. free flow) and Level 
of Service F the worst (i.e. forced or breakdown flow). 

 Average Delay is the average of all travel time delays for vehicles through the 
intersection.  

 95% Queue is the queue length below which 95% of all observed queue 
lengths fall. 

 
The results of the SIDRA analysis are summarised in Appendix C and satisfactory 
intersection performance is shown for each of the indicative intersection treatments 
shown in Appendix C.  
 
It should be noted that two-lane roundabouts have been assumed at the Stock 
Road, Lage Street and district centre intersections, which is appropriate for the 
anticipated future upgrading of GNH to dual carriageway south of the district centre 
intersection.  
 
A single-lane roundabout is modelled at the GNH / Maroubra Avenue intersection, 
which is consistent with the assumption that this section of GNH would not require 
upgrading to four-lane divided standard.  
 
 

7.6 Access to Frontage Properties 
 
The WAPC Liveable Neighbourhoods policy requires that “Development along 
integrator B and neighbourhood connector streets with ultimate vehicle volumes 
over 5,000 vehicles per day should be designed either so vehicles entering the street 
can do so travelling forward, or are provided with alternative forms of vehicle 
access.”  
 
One alternative suggested in Liveable Neighbourhoods involves wider lots with 
paired driveways and protected reversing areas in the parking lane. 
 
This restriction will apply to any residential lots fronting sections of new roads where 
the forecast traffic volumes will be in excess of 5,000vpd when this area is fully 
developed. Therefore all lots along these sections will have access from rear 
laneways, side roads or frontage roads parallel to the spine road, or protected 
reversing areas within the parking embayments in the verge.  
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Provision of that type of protected reversing area may be appropriate on some of 
the higher volume sections of existing roads such as sections of Chittering Road that 
have existing residential driveway access. 
 
 

7.7 Pedestrian / Cycle Networks 

As noted in section 4.5, all of the proposed neighbourhood connectors and 
integrator arterials shown on Figure 9 would be planned to have paths on both sides 
in accordance with Liveable Neighbourhoods guidelines, including a shared path on 
one side.  
 
Paths would generally be required on at least one side of all roads in accordance 
with Liveable Neighbourhoods guidelines.  
 
On-street cycle lanes should be provided on all roads forecast to carry more than 
3,000vpd, which includes all roads classified as Neighbourhood Connector A roads 
and above. 
 
The industrial roads shown in the South Bullsbrook Industrial Precinct would 
generally carry less than 3,000vpd and would not warrant on-road cycle lanes. In 
this type of environment it is generally also true that the proposed 10m-wide 
carriageway width is required for turning and parking of trucks and other vehicles. 
On-street parking is severely restricted by the presence of marked cycle lanes, so 
cycle lanes should preferably not be introduced in this industrial area without further 
detailed consideration. 
 
 

7.8 Safe Routes to Schools 

The proposed BTLUMP plan includes a total of three new primary school sites, the 
existing primary and high school and potentially a new high school site on the 
eastern side of the study area. 
 
Information from the 2002-2006 Perth & Regions Travel Survey (PARTS) indicated 
that 25.4% of primary school students and 17.1% of high school students walk or 
cycle to school while 26.7% of primary and 21.9% of high school students walk or 
cycle home from school. Therefore a 430 student primary school would typically 
have about 110 students walking or cycling and a 1450 student high school would 
typically have about 250-320 students walking or cycling. 
 
Hence it would be appropriate to plan for warden-controlled school crossing 
facilities to assist school students to cross neighbourhood connector or integrator 
arterial roads around the school sites planned in the BTLUMP area.  
 
Warrant criteria provided on the WA Police website indicate that a Type A 
Children’s Crossing may be provided where a minimum of 20 students and 200 
vehicle movements occur within the hour immediately before and immediately after 
school, for a primary school, or 20 students and 700vph for high schools. The 
warrants are lower for a Type B Children’s Crossing at 10 students and 100vph for a 
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primary school or 10 students and 350vph for a high school. Such facilities can only 
be applied for by a School Principal or the President / Secretary of the relevant 
school/parent organisation (eg. P&C or P&F). The anticipated numbers of students 
crossing neighbourhood connector or integrator arterial roads around the school 
sites would potentially meet these warrants in future so it would be expected that 
the schools would apply for this type of facility when future student numbers and 
movements meet those warrants. 
 
 

7.9 Access to Public Transport 

At this stage of the structure planning process neither bus stop locations nor 
subdivision lot layout are known. However, in these circumstances the WAPC 
Transport Impact Assessment Guidelines (2016) suggest that it is desirable for at least 
90 per cent of dwellings to be within 400m straight line distance of a bus route.  
 
Potential future bus routes for the BTLUMP study area are shown in Figure 11. That 
plan is reproduced at Figure 16 with a 400m envelope also shown around those 
potential bus routes. It can be seen that this would cover most of the urban area in 
the BTLUMP and a substantial portion of the industrial area as well. This would 
already satisfy the abovementioned criterion and there is clearly potential for further 
refinement of those potential future bus routes to further improve public transport 
access (eg. the northwest bus route shown on that plan terminates at the existing 
bus terminus on North Avenue but could be extended further north when warranted 
to improve public transport accessibility north of Kimberley Street). 
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Figure 16: 400m walk distance to potential bus routes 
 
 

7.10 External Transport Network 

The Great Northern Highway West Swan to Muchea Access Strategy (Main Roads 
WA, Nov 2011) included traffic projections on GNH with and without the 
construction of the Perth-Darwin National Highway (PDNH, i.e. NorthLink WA). It 
indicated 2031 traffic volumes on the section from Apple Street to Bullsbrook Road 
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of 19,100vpd in 2031 with PDNH constructed. In comparison the modelled 2031 
traffic volumes on GNH south of Stock Road in this report are 21,800vpd. These 
two forecasts are close enough that it can be concluded that the BTLUMP traffic 
flows on GNH south of the study area would not significantly affect the previous 
road network planning set out in the 2011 GNH Access Strategy and subsequent 
road network planning by Main Roads WA. 
 
The other major transport infrastructure item in the surrounding road network is the 
NorthLink WA project west of the study area. Contracts for this road project were 
awarded in 2016 and planning for this road is based on Main Roads WA traffic 
modelling that will have taken future development at Bullsbrook into consideration 
already. 
 
It is therefore concluded that further analysis of the road network outside of the 
BTLUMP study area should not be required in this transport impact assessment 
report.  
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8.0 Conclusions 

This transport impact assessment relates to the proposed Bullsbrook Townsite Land 
Use Master Plan (BTLUMP) prepared by the City of Swan in 2014.  
 
The BTLUMP indicates that Bullsbrook townsite is anticipated to grow to 
approximately 7,000 dwellings by 2031 with a potential further 2,500 dwellings by 
2036. It anticipates the study area population will increase from the existing 
population of 5,614 to 17,146 in 2031 and 26,483 in 2036. It also proposes a 
district activity centre of up to 20,000m2 net lettable area of commercial floor space 
but current indications are that the catchment could support up to 25,000m2 NLA 
for this district activity centre. 
 
There are a number of approved local structure plans within the BTLUMP area and 
changes to current practice by Main Roads WA that have been taken into 
consideration in the preparation of this TIA report. These have resulted in some 
refinement of the 2014 BTLUMP transport networks. 
 
Transport modelling undertaken in 2013 for the 2014 BTLUMP report has also been 
reviewed and revised in consultation with the City of Swan. This included 
rationalisation of future traffic projections on Chittering Road east of the BTLUMP 
area and refinement and updating of modelling within the BTLUMP urban and 
industrial areas. 
 
Great Northern Highway is projected to carry traffic flows of up to 27,500vpd south 
of the district centre, approximately 20,000vpd through the existing Bullsbrook town 
centre and less than 14,000vpd north of the proposed new Maroubra Avenue link 
to Chittering Road. Based on these traffic volumes it is anticipated that Great 
Northern Highway will need to be upgraded to dual carriageway standard (two 
lanes each way) south of the district centre to accommodate future traffic flows 
generated in the BTLUMP area. North of the new district centre intersection it is 
anticipated that one lane each way (with a central median) will be able to 
accommodate the future traffic flows on Great Northern Highway through the 
BTLUMP study area. 
 
At the southern boundary of the BTLUMP study area, Stock Road is planned as a 
future dual carriageway road westwards from Great Northern Highway to connect 
to the NorthLink WA project (Perth-Darwin National Highway) currently under 
construction. This will provide the major road access for the South Bullsbrook 
Industrial Precinct that forms the southwest portion of the BTLUMP study area, as 
well as carrying traffic flows between NorthLink and the urban part of Bullsbrook on 
the eastern side of Great Northern Highway. 
 
Several intersections along Great Northern Highway (from Stock Road to Maroubra 
Avenue) and along Stock Road have previously been identified as future traffic 
signal controlled intersections but current Main Roads WA practice favours 
construction of roundabouts instead of approving any new signalised intersections. 
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Intersection capacity analysis indicates that two-lane roundabouts would ultimately 
be required at the Great Northern Highway intersections at Stock Road, Lage Road, 
and the new district centre road intersection, which is consistent with planning for 
this section of the highway to be upgraded to two lanes in each direction. Single-
lane roundabouts would have sufficient capacity at the new Maroubra Avenue 
intersection and Bullsbrook Road intersection on Great Northern Highway, which is 
consistent with planning for this section of the Highway to remain as one lane in 
each direction. 
 
The proposed roundabouts on Great Northern Highway will need to be designed to 
accommodate the continued role of this Highway as the ‘high wide load’ route in 
the northeast corridor of the metropolitan region. 
 
The 2014 BTLUMP envisaged a rapid transit route to Bullsbrook from Ellenbrook as 
an extension of the previously planned Ellenbrook bus rapid transit way. However, 
with the current State Government plans for a rail line from Bayswater to Ellenbrook 
an express bus service from the new Ellenbrook station to the Bullsbrook district 
centre would seem the most likely future outcome. The planned BTLUMP road 
network would support a network of local feeder bus routes radiating out from the 
district centre with connection to that future express bus route at the district centre. 
 
Pedestrians and cyclists will also be accommodated by a comprehensive path 
network on all roads and on-road cycle lanes on the busier roads in accordance with 
WAPC Liveable Neighbourhoods policy requirements.  
 



  

t17211-rw-r01a.docx  Page 39 

Appendix A 

Typical Road Cross-sections 
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Road Cross-sections 
 
Standard cross-sections referred to in Section 4.2 (extracted from WAPC Liveable 
Neighbourhoods, January 2009). These are typical versions of each cross-section 
but variations are possible. Refer to Liveable Neighbourhoods for footnotes for 
each cross-section. 
 

 
Note – Figure 15:  

 LN allows verge reduction if parking is embayed, to reduce overall reserve 
width to 27.0m.  

 LN also allows reduction of the median where there are no right turn 
movements through the median, so a 2m median would reduce the overall 
reserve width to 23.0m.  

 Where the adjacent land uses do not require on-street parking to be 
provided (eg. for POS and Bush Forever sites) there is further potential for the 
verge to be reduced. 

 Where the verge does not need to accommodate the full range of 
underground services (eg. for POS and Bush Forever sites, or where frontage 
roads are provided within the LSP area adjacent to this integrator arterial 
road) there is further potential for the verge to be reduced (eg. potentially 
down to the existing 20m road reserve width on some sections of Chittering 
Road). 

 

 
Note – Figure 17: LN allows verge reduction if parking is embayed, to reduce 
overall reserve width to 23.0m. (See also the notes under Figure 15 in relation to 
further reduction of verge width and overall road reserve width.) 
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Note – Figure 18: LN allows verge reduction if parking is embayed, to reduce 
overall reserve width to 18.0m. 
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Industrial Roads Cross-Sections – South Bullsbrook Industrial Precinct 
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Appendix B 

2031 Traffic Volumes 
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Traffic flows with trip 
origin and/or destination 
within the BTLUMP area. 
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Appendix C 

SIDRA Intersection Analysis 
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Figure C1.  Great Northern Hwy / Stock Rd roundabout layout analysed in SIDRA 
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Table C1a. SIDRA results – Great Northern Hwy / Stock Rd roundabout – 2031 
weekday AM peak with full development  
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2031 weekday AM peak with full development 
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Table C1b. SIDRA results – Great Northern Hwy / Stock Rd roundabout – 2031 
weekday PM peak with full development 
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2031 weekday PM peak with full development 
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Figure C2.  Great Northern Hwy / Lage Rd roundabout layout analysed in SIDRA 
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Table C2a. SIDRA results – Great Northern Hwy / Lage Rd roundabout – 2031 
weekday AM peak with full development  
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2031 weekday AM peak with full development 
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Table C2b. SIDRA results – Great Northern Hwy / Lage Rd roundabout – 2031 
weekday PM peak with full development 
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2031 weekday PM peak with full development 
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Figure C3.  Great Northern Hwy / Bullsbrook district centre roundabout layout 
analysed in SIDRA 
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Table C3a. SIDRA results – Great Northern Hwy / Bullsbrook district centre 
roundabout – 2031 weekday AM peak with full development  
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2031 weekday AM peak with full development 
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Table C3b. SIDRA results – Great Northern Hwy / Bullsbrook district centre 
roundabout – 2031 weekday PM peak with full development 
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2031 weekday PM peak with full development 
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Figure C4.  Great Northern Hwy / Maroubra Ave roundabout layout analysed in 
SIDRA 
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Table C4a. SIDRA results – Great Northern Hwy / Maroubra Ave roundabout – 
2031 weekday AM peak with full development  
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2031 weekday AM peak with full development 
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Table C4b. SIDRA results – Great Northern Hwy / Maroubra Ave roundabout – 
2031 weekday PM peak with full development 
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2031 weekday PM peak with full development 
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Figure C5.  Chittering Rd / Maroubra Ave roundabout layout analysed in SIDRA 
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Table C5a. SIDRA results – Chittering Rd / Maroubra Ave roundabout – 2031 
weekday AM peak with full development 

 

 
 

Table C5b. SIDRA results – Chittering Rd / Maroubra Ave roundabout – 2031 
weekday PM peak with full development 
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Figure C6.  Chittering Rd / Brearley St / Activity corridor roundabout layout 
analysed in SIDRA 
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Table C6a. SIDRA results – Chittering Rd / Brearley St / Activity corridor 
roundabout – 2031 weekday AM peak with full development 

 

 
 

Table C6b. SIDRA results – Chittering Rd / Brearley St / Activity corridor 
roundabout – 2031 weekday PM peak with full development 

 

 
 


