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1. INTRODUCTON 
 
Transcore prepared the Parkland Heights Local Structure Plan, Lot 1507 Eighty 
Road Baldivis, Transport Assessment report in July 2011.  
 
The City of Rockingham has subsequently received submissions on the proposed 
Local Structure Plan (LSP) from stakeholders including Main Roads Western 
Australia (MRWA). 
 
MRWA advised that Nairn Drive which runs through the middle of the proposed 
Structure Plan is reserved as an Other Regional Road (ORR) in the Metropolitan 
Region Scheme (MRS). The proposed Structure Plan has allowed for eight access 
points on Nairn Drive, in addition to four roundabouts within approximately a 
1.6km section. A vehicle access strategy is required to be developed so that the 
integrity of an ORR is maintained as a regional road. 
 
The City has noted the importance of Nairn Drive as an ORR, providing 
connectivity to undeveloped land to the south and developing residential estates 
throughout the Baldivis area. The vehicle access strategy will need to 
demonstrate that the functionality of Nairn Drive as an ORR will not be impeded 
by the number of access points the Structure Plan proposes. 
 
The City has therefore requested that the Traffic Report be amended to 
incorporate a vehicle access strategy addressing the design abutting Nairn Drive. 
 
This technical note is intended to form an addendum to the Transport 
Assessment report to address this requirement.  
 
It should be noted that the village centre area is excluded from the current LSP 
application as shown on Figure 14 of the LSP report (see Appendix A of this 
technical note). It will be subject to a separate planning exercise and that section 
of Nairn Drive is not addressed in this technical note. 
 
 
2. NAIRN DRIVE OTHER REGIONAL ROADS RESERVATION 
 
Nairn Drive is covered by an ORR reservation in the MRS, as noted by MRWA. 
However, this does not mean that there cannot be reasonably frequent vehicle 
access to Nairn Drive.  
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Western Australian Planning Commission (WAPC) Plan No. SP694/2 (May 2012) 
classifies all the ORR roads in the MRS into three categories in relation to the 
level of access that is permitted: 

 Category 1 – frontage access is not allowed (control of access). 

 Category 2 – frontage access may be allowed subject to approval. 

 Category 3 – road reservation not accurately defined or under review. 
 
Nairn Drive is designated by the WAPC as category 2, so reasonably frequent 
access to this road is appropriate. 
 
 
3. LIVEABLE NEIGHBOURHOODS 
 
The WAPC Liveable Neighbourhoods policy document provides comprehensive 
guidance on the structure planning of future urban areas in Western Australia, 
including an appropriate hierarchy of roads and guidance on the spacing of side 
road intersections along each class of road. 
 
As documented in the Transport Assessment report Nairn Drive has been 
designed as an Integrator A or Integrator B road depending upon the future 
traffic volumes anticipated on this road. Generally the threshold between 
Integrator A and Integrator B is at traffic flows of 15,000 vehicles per day.  
 
In Liveable Neighbourhoods the guidance on intersection spacing (see LN Table 
5 below) for a 70km/h road recommends a spacing of 190m between left/right 
staggered intersections (i.e. where drivers on the arterial road encounter a side 
road on the left then one on the right) and 130m between other side street 
intersections. 
 
The northern pair of access street intersections on Nairn Drive are configured as 
a right-left stagger approximately 55m apart. This would not comply with Liveable 
Neighbourhoods intersection spacing for an Integrator A because the right turn 
out from the side road would emerge opposite the left turn pocket for the next 
intersection, if one is provided. To eliminate this issue the LSP proposed that the 
right turn out from both of these side roads would be prohibited, as shown on 
Figure 14. 
 
The three access street intersections on Nairn Drive south of the village centre 
are staggered in right-left and left-right configurations approximately 130m apart. 
This spacing is sufficient for the right-left staggered intersection but for the left-
right staggered pair the right turn pockets would overlap. This issue will be 
overcome by providing a wider median on this section of Nairn Drive so there is 
sufficient width for the right turn pockets to overlap.  
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Liveable Neighbourhoods, Element 2, Table 5: 

 
 
 
4. TRAFFIC FLOWS 
 
The plan presented at Figure 20 of the LSP report shows the proposed road 
hierarchy and future daily traffic volumes in the LSP area. These future traffic 
volumes make allowance for future urban development in other parts of Baldivis 
and Karnup south of this area as envisaged by the WAPC Directions 2031 and 
Beyond strategy. These volumes include traffic flows from potential future urban 
development of land on the southern side of Sixty Eight Road south of the LSP 
area.  It should be noted that this Figure 20 represents the latest version of the 
LSP plan from April 2012 and therefore supersedes the road hierarchy plan and 
traffic volumes figures in the Transport Assessment report.  
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To allow intersection analysis of the eight intersections proposed on Nairn Drive 
in the LSP area (excluding the village centre) in this technical note estimates of 
future AM and PM peak hour traffic flows at these intersections have been 
calculated. This calculation is based on these peak hour flows each being 
typically 10% of the total weekday traffic flows. A 70/30 directional split was also 
assumed with the peak direction of flow being out of the future residential areas 
and northbound on Nairn Drive in the AM peak hour and the reverse in the PM 
peak hour. This traffic flow pattern is based on observed traffic flows at a 2012 
traffic count on Baldivis Road south of Safety Bay Road obtained from the City of 
Rockingham. 
 
 
5. INTERSECTION ANALYSIS 
 
In an urban environment, such as the future situation on Nairn Drive when this 
LSP area is developed, congestion on an arterial road like Nairn Drive is primarily 
related to intersections and driveway operation.  
 
On the sections of Nairn Drive included in the LSP there are no driveways 
proposed onto Nairn Drive, so the operation of the proposed intersections have 
been assessed with the projected future AM and PM peak hour traffic flows to 
determine the level of congestion that would be experienced on this future 
Other Regional Road. 
 
Future intersection operations have been analysed using the SIDRA intersection 
analysis software program. SIDRA outputs include Degree of Saturation, Level of 
Service, Average Delay and 95% Queue. These items are defined as follows: 
 

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 0% for very low traffic flow up to 100% 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. 
There are 6 levels of service, designated from A to F, with Level of Service 
A representing the best operating condition and Level of Service F the 
worst. In SIDRA intersection analysis the level of service is based on the 
average delays experienced by each traffic movement. 

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 SIDRA results are presented in Appendix B for the eight intersections 
analysed. For ease of reference in this technical note the eight intersecting side 
streets along Nairn Drive have been given reference numbers as shown on the 
diagram below. 
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Figure 1. Nairn Drive intersections analysed in SIDRA 

 
The results indicate that all of the Nairn Drive intersection layouts assessed 
would operate at overall level of service A, B or C in the future AM peak hour 
and with no movement worse than level of service C, which is considered a 
good level of service. It should also be noted that every one of the through traffic 
movements on Nairn Drive at all of these intersections would operate at level of 
service A, which is the best possible level in this analysis. 
 
SIDRA also calculates the average delay for each movement and for each traffic 
lane at each intersection. The average delay in the northbound and southbound 
lanes at the approach to each intersection are summarised in Table 1 below. 
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Table 1. Nairn Drive Intersection Delays (seconds) 
 

Intersection Type 
AM Peak Hour PM Peak Hour 

Northbound Southbound Northbound Southbound 

Road NW1 Priority T 0 0 0.1 0 

Road NE1 Priority T 0 0.3 0 0.3 

Road NC2 Roundabout 7.9 7.4 8.1 7.9 

Road NC1 Roundabout 8.4 7.1 7.6 7.3 

Road SE2 Priority T 0 0.2 0 0.3 

Road SW1 Priority T 0.1 0 0.7 0 

Road SE1 Priority T 0 0.1 0 0.1 

Eighty Road Roundabout 7.2 7.3 7.3 7.9 

Subtotal north section 7.9 7.7 8.2 8.2 

Subtotal south section 15.7 14.7 15.6 15.6 

Total intersection delays 23.6 22.4 23.8 23.8 

 
The accumulated average delays to Nairn Drive traffic at these intersections is 
less than 24 seconds per vehicle in each direction during the AM and PM peak 
hours and would be even less at other times of the day. 
 
The suggestion by MRWA that the LSP proposes too many intersections on Nairn 
Drive implies that some or all of the proposed access street T-junctions along 
Nairn Drive should be removed, but from Table 1 it is apparent that this would 
reduce the average delays to Nairn Drive traffic in each direction by less than 
one second per vehicle. 
 
The north and south sections of Nairn Drive in the LSP area are approximately 
400m and 800m long, respectively, for a total of approximately 1.2km. At 
70km/h the travel time to cover this distance would be about 68 seconds, so an 
increase of less than one second is considered negligible. 
 
 
6. CONCLUSIONS 
 
Nairn Drive is covered by an Other Regional Roads reservation in the 
Metropolitan Region Scheme. However, it is not classified as a Category 1 
(control of access) regional road; it is classified as Category 2, meaning that 
frontage access may be allowed subject to approval. 
 
There are eight intersections proposed along 1.2km of Nairn Drive within the LSP 
area (excluding side roads in the village centre, which is excluded from the 
current LSP application and will be subject to a separate planning exercise). 
These include three 4-way roundabouts at neighbourhood connector 
intersections and five priority-controlled T-junctions (i.e. give way or stop sign 
control on the side streets). 
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Under the WAPC Liveable Neighbourhoods policy Nairn Drive would be 
considered an Integrator A road where the traffic volume is above 15,000 
vehicles per day and an Integrator B below this threshold. Liveable 
Neighbourhoods provides guidance on intersection spacing on this type of road. 
In two locations on the LSP the proposed intersection spacing is less than that 
guidance indicates but appropriate treatments have been incorporated on the 
LSP to overcome these issues. This involves banning the right turns out from the 
two side roads in the northern section of Nairn Drive and providing a wider 
median on the southern section of Nairn Drive so there is sufficient width for two 
right turn pockets to overlap. 
 
The performance of the eight intersections along Nairn Drive in the LSP area has 
been evaluated for future weekday AM and PM peak hour traffic flows. The 
analysis indicates that all eight intersections would operate a satisfactory level of 
service and all through traffic movements on Nairn Drive would operate at level 
of service A, which is the best possible level of service. The accumulated traffic 
delays for Nairn Drive traffic at all eight intersections would amount to less than 
24 seconds per vehicle in each direction during these peak hours. The five 
priority-controlled T-junctions together would generate less than one second of 
this delay, so any benefits for Nairn Drive traffic flow by removing these 
intersections would be negligible, whereas these connections significantly 
improve permeability, connectivity and accessibility for the nearby local road 
network within the LSP area. 
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APPENDIX A 
 

LOT 1507 EIGHTY ROAD BALDIVIS  
LOCAL STRUCTURE PLAN 
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APPENDIX B 
 

SIDRA INTERSECTION ANALYSIS 



 

 

t10.069.rw.n02.docx  12 

Table B1a. SIDRA results – Nairn Drive / Road NW1 – 2031 AM peak 

 
 

 
 
 
Table B1b. SIDRA results – Nairn Drive / Road NW1 – 2031 PM peak 
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Figure B1.  Intersection layout analysed in SIDRA 
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Table B2a. SIDRA results – Nairn Drive / Road NE1 – 2031 AM peak 

 
 

 
 
 
Table B2b. SIDRA results – Nairn Drive / Road NE1 – 2031 PM peak 
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Figure B2.  Intersection layout analysed in SIDRA 
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Table B3a. SIDRA results – Nairn Drive / Road NC2 – 2031 AM peak 
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Table B3b. SIDRA results – Nairn Drive / Road NC2 – 2031 PM peak 
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Figure B3.  Intersection layout analysed in SIDRA 
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Table B4a. SIDRA results – Nairn Drive / Road NC1 – 2031 AM peak 
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Table B4b. SIDRA results – Nairn Drive / Road NC1 – 2031 PM peak 
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Figure B4.  Intersection layout analysed in SIDRA 
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Table B5a. SIDRA results – Nairn Drive / Road SE2 – 2031 AM peak 
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Table B5b. SIDRA results – Nairn Drive / Road SE2 – 2031 PM peak 
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Figure B5.  Intersection layout analysed in SIDRA 
 
Note: The diagonal link shown is not an actual road link, it is a technique used in SIDRA analysis 
to model the right turn from the side road in two stages (first to the median then into the 
westbound traffic flow) 
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Table B6a. SIDRA results – Nairn Drive / Road SW1 – 2031 AM peak 
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Table B6b. SIDRA results – Nairn Drive / Road SW1 – 2031 PM peak 
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Figure B6.  Intersection layout analysed in SIDRA 
 
Note: The diagonal link shown is not an actual road link, it is a technique used in SIDRA analysis 
to model the right turn from the side road in two stages (first to the median then into the 
westbound traffic flow) 
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Table B7a. SIDRA results – Nairn Drive / Road SE1 – 2031 AM peak 
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Table B7b. SIDRA results – Nairn Drive / Road SE1 – 2031 PM peak 
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Figure B7.  Intersection layout analysed in SIDRA 
 
Note: The diagonal link shown is not an actual road link, it is a technique used in SIDRA analysis 
to model the right turn from the side road in two stages (first to the median then into the 
westbound traffic flow) 
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Table B8a. SIDRA results – Nairn Drive / Eighty Road – 2031 AM peak 
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Table B8b. SIDRA results – Nairn Drive / Eighty Road – 2031 PM peak 
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Figure B8.  Intersection layout analysed in SIDRA 
 


