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1 Introduction and Background 

This Transport Impact Assessment (TIA) has been prepared by Transcore on behalf of Shire of 
Serpentine Jarrahdale (the Shire). The subject of this report is the proposed West Mundijong 
Industrial Area (WMIA) Local Structure Plan (LSP) to be located at the west of the Mundijong town 
site.   
 
This TIA provides additional information and clarification to address the DPLH comments on TIA 
as outlined in DPLH email of 8 September 2022 to the Shire. 
 
Figure 2 shows the location of the WMIA. Mundijong Road forms the southern boundary of the 
site, Kargotich Road, Bishop Road and Kwinana freight rail form the western and northern 
boundary of the subject site and future Tonkin Highway extension will be located at the east of 
the site. 
 
Figure 2 also shows zones and reservations of the Metropolitan Region Scheme (MRS) inclusing 
Tonkin Highway extension around the proposed WMIA. The land is already zoned ‘Industry’ under 
the MRS. 
 
The LSP has been developed to guide future subdivision of the industrial area in a phased 
approach. The first phase would include 127 lots with minimum lot size of 1.5 - 2ha which is the 
subject of this TIA. 
 
Key issues that will be addressed in this report include the traffic generation and distribution of 
the proposed LSP, operation of the LSP intersections on Kargotich Road, Bishop Road and 
Mundijong Road and the capacity of the intersections of Mundijong Road/ Kargotich Road and 
Bishop Road/ Kargotich Road for the existing, 2031 and 2041 scenarios.  
 
Transcore undertook traffic counts traffic survey at the intersections of Mundijong Road/ 
Kargotich Road and Bishop Road/ Kargotich Road on Wednesday 11 August 2021 for the AM (7-
8) and PM (4-5) peak hours. The projected future traffic volumes on surrounding regional roads 
were extracted from Main Roads WA ROM projection plots provided by Shire. The ROM 
projection plots were provided by Main Roads WA to Shire.    
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Figure 1: Location of the subject site (source: near map) 
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Figure 2: Location of the subject site with respect to MRS 
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2 Proposed Local Structure Plan 

Appendix A of this report shows the proposed Local Structure Plan for West Mundijong Industrial 
Area. The phase 1 LSP is proposed to include a mixture of industrial uses with anticipated 
development yields as shown in Table 1. Accordingly, the first phase would include 127 lots with 
minimum lot size of 1.5 - 2ha.  

Table 1: Estimated yields 

Component  Area (ha)  Possible Lot Yield  

General Industry (Core)  260ha  72  

Light Industry (Precincts)  120ha  35  

Service Commercial (Precincts)  30ha  20  

Ecological (Corridors)  20ha  N/A  

Drainage (Corridors)  15ha  N/A  

Multiple Use (Corridor)  25ha  N/A  

Total  470ha  127  

The design objectives for Phase 1 LSP road network are to provide efficient movement network 
for commercial vehicles within the LSP, to serve the LSP via the existing and planned district and 
sub–regional road network and to utilise the potential of key transport initiatives, including 
extension of Tonkin Highway, possible re-alignment of the Kwinana freight rail and a possible 
intermodal facility. 
 
Accordingly, a north-south spine road is planed within the LSP area to distribute the LSP traffic to 
Bishop Road and Mundijong Road. A number of intersections have also been planned along the 
existing Kargotich Road to improve connectivity of the LSP area.  
 
The design of the internal road network of the LSP area will be in line with WAPC’s D.C. 4.1. 
According to the advice received from the Shire the proposed Phase 1 LSP would accommodate 
RAV 4 vehicles. In longer term and in accordance with the South Metropolitan and Peel Sub-
Regional Framework a potential intermodal facility at West Mundijong Industrial Area is 
identified. An intermodal facility would need to accommodate freight vehicles up to RAV 7 
category. Therefore, all LSP roads and intersections will need to be designed to safely 
accommodate RAV7 vehicles and other road users in accordance with Main Roads WA and 
Austroads specifications. 
 
It is noted that some of the surrounding road network (or some part of the roads) is not currently 
in the RAV network or not classified as RAV4 or RAV7 (refer Figure 3). The Shire will need to apply 
to Main Roads WA Heavy Vehicle Services for the relevant roads that will be used by RAV 7 
vehicles to be classified and included in the RAV network to accommodate appropriate truck 
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movements to and from the proposed LSP. The RAV 7 Network permits a variety of prime mover 
and trailer combinations, up to a maximum length of 36.5m. 
 

 

Figure 3: Existing RAV network on the surrounding roads 

The RAV Network application process is summarised in Figure 4, which was adapted from “Main 
Roads Heavy Vehicle Services Framework - Adding a Local Government Road to a Restricted 
Access Vehicle Network”.  
 
Works may need to be undertaken on the roads and intersections to accommodate RAV Network 
4. The extent and scope of the works will be determined as part of the application process to 
Main Roads WA HVS for amendment of the RAV Network. 
 
Some criteria which are assessed include, but may not be limited to: 
 

• Required minimum road pavement widths based on traffic volumes; 

• Overhead clearance to power lines; 

• Overtaking opportunities; 

• Road grades and impact on RAV acceleration and speed maintenance;  

• Vehicle swept paths (and turning speed); 

• Sight distances; and, 

• Impact on other road users. 
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Figure 4: RAV Network application process 
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3 Existing Situation 

3.1 Existing Land Use 

Current land uses within the LSP area are predominantly rural. The area has been substantially 
cleared of remnant vegetation to enable cattle grazing. There is also a concentration of rural 
lifestyle land uses in the south eastern margins of the area around Pure Steel Lane. 
 
The land is currently zoned ‘Industrial’ in the MRS and as ‘Urban Development’ in the Local 
Planning scheme. 

3.2 Existing Road Network 

The existing road network and their classification in the Main Roads WA Functional Road 
Hierarchy is illustrated in Figure 5.  
 

 

Figure 5: Existing road hierarchy 

The details of the existing surrounding road network are provided in Table 2 and the following 
paragraphs. 
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Table 2: Details of the existing surrounding road network 

Street 
Names 

Road 
Hierarchy  

Jurisdiction  No. of 
Lanes 

Posted Speed (km/h)  

Bishop Road  Local 
Distributor  

Local Govt.  2  50 (built-up areas)  
110 (outside build-up areas)  

Kargotich 
Road  

Regional 
Distributor  

Local Govt.  2  100 (south of Bishop Road)  
90 (north of Bishop Road)  

Mundijong 
Road  

Regional 
Distributor  

Local Govt.  2  100  

Pure Steel 
Lane  

Access Road  Local Govt.  2  50 (built-up areas)  
110 (outside build-up areas)  

Scott Road  Access Road  Local Govt.  2  50 (built-up areas)  
110 (outside build-up areas)  

 
Bishop Road in the vicinity of the subject site is a two-lane rural-standard road.  As shown in 

Figure 6, Bishop Road currently features a relatively narrow pavement width with unsealed 
shoulders on both sides.  

 

Figure 6: Existing standard of Bishop Road (source: near map June 2021) 

Kargotich Road in the vicinity of the subject site is a two-lane rural-standard road.  As shown in 
Figure 7, Kargotich Road currently features a 7.0m pavement width with unsealed shoulders on 
both sides. Intersection of Kargotich Road/ Mundijong Rod has recently been upgraded to a single 
lane roundabout intersection. 
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Figure 7: Existing standard of Kargotich Road (source: near map June 2021) 

Mundijong Road in the vicinity of the subject site is a two-lane rural-standard road.  As shown in 
Figure 8, Mundijong Road currently features a 7.0m pavement width with combination of sealed 
and unsealed shoulders on both sides. 
 

 

Figure 8: Existing standard of Mundijong Road (source: near map June 2021) 

3.3 Existing Traffic Volumes 

Existing average weekday traffic (AWT) volumes on surrounding roads were sourced from Main 
Roads WA and is illustrated in Figure 9.  
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Figure 9: Existing traffic volumes 

3.4 Public Transport Access 

There are currently no public transport services in the vicinity of the site, with the nearest bus 
routes operating along Paterson Street and Watkins Road in the town centre of Mundijong. The 
nearest bus stops are located more than two kilometres from the site.  

3.5 Pedestrian and Cyclist Facilities 

The existing and proposed cycle network is sourced from the Shire of Serpentine-Jarrahdale 
Walking and Cycling Plan as shown in Figure 10. As evident currently there is lack of connectivity 
in terms of walking/cycling around the subject site. 
 
It is anticipated that the proposed Primary Shared Path on the Tonkin Highway Extension corridor 
and secondary route on Mundijong Road (in line with Western Australian Bicycle Network 
Plan2017 update) will improve access for pedestrians and cyclists in the future, however, it is 
anticipated that demand for these modes of travel to and from the site will be low. 
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Figure 10:  Bike map (source: Shire of Serpentine Jarrahdale) 

3.6 Changes to Surrounding Transport Networks 

Main Roads WA is planning to extend Tonkin Highway from Thomas Road in Oakford to South 
Western Highway in Mundijong. The extension of the Highway includes five connections at 
Thomas Road, Orton Road, Bishop Road, Mundijong Road and South Western Highway in the 
locality. The indicative alignment of the Tonkin Highway Extension in the vicinity of the subject 
site is illustrated in Figure 11.  
 
The extension of Tonkin Highway south of Thomas Road is proposed to be implemented in two 
stages, an intermediate Project Case and a final Ultimate Case. The project case design would 
consist of 2 lanes in each direction from Thomas Road to South Western Highway with 
combination of at-grade and grade separated intersection treatments at Thomas Road, Orton 
Road, Bishop Road, Mundijong Road and South Western Highway. Ultimately, Tonkin Highway 
extension would be upgraded to 4 lanes with interchanges at the above-mentioned intersections. 
It is proposed that A grade separated interchange would be constructed at Bishop Road during 
the intermediate Project Case. According to the Connectivity and Accessibility Study undertaken 
by Arup in July 2021 for Tonkin Highway Extension Stage 3 – Thomas Road to South Western 
Highway, the Mundijong Road intersection is designed to be a dual lane roundabout at Project 
Case, and a diamond interchange at Ultimate Case. 
 
With respect to the proposed realignment of Kwinana South Western freight rail line through 
Mundijong and Mardella as part of the Tonkin Highway Extension Project Main Roads WA states 
that” the planning study identified two possible realignment options that were the subject of site 
investigation works and stakeholder consultation. Recognising the significance a future rail 
corridor will have for local landholders, it has been determined that future planning for a future 
freight rail realignment corridor should not be expedited”. 
 
“Therefore, we have resolved to separate the planning for the freight rail line corridor from the 
Tonkin Highway Extension project and undertake the planning for a future freight rail realignment 
corridor in 2021, in consultation with the community”. 
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“Following the conclusion of the planning study, further information about timing and delivery of 
the rail realignment will become available”. 
 

 

Figure 11: Proposed Tonkin Highway Extension (Source: Main Roads WA) 

It should be noted that there are a range of future uncertainties relating to the sub-regional traffic 
network which are subject to further planning and transport considerations including the 
outcomes of the Planning Investigation Areas identified in the South Metropolitan Peel Sub-
Regional Framework and the Rail Realignment study being undertaken by Main Roads. 
Accordingly, it will be necessary to ensure that future subdivision, development, structure plan 
amendments and ultimately the 10-year structure plan review account for changes to the regional 
road network as these investigations and uncertainties are resolved. 

Subject Site
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4 Proposed Transport Network 

4.1 Road Hierarchy 

The design of the internal road network of the LSP area will be in line with WAPC’s D.C. 4.1 Policy 
for industrial estates. The internal road network of the LSP area would exclude cul-de-sac or 
battle-axe lot access configurations. 
 
According to WAPC’s D.C. 4.1 Policy, “In industrial areas, a minimum road reserve width of 20 
metres is required to provide for safe and efficient traffic movement. For heavily trafficked/major 
through routes, a minimum road reserve width of 25 metres is required. Carriageway widths of 10 
metres are favoured”. 
 
All roads and intersections accommodating RAV4 vehicles, will need to be designed to safely 
accommodate RAV7 vehicles and other road users in accordance with Main Roads WA 
specifications and relevant Austroads guidelines. 
 
The internal roads are not expected to carry more than 5,000vpd and therefore the 20m road 
reserve with 10m traffic lanes should be sufficient for all internal roads except the north-south 
spine road which is estimated carry about 10,000vpd and would require a minimum road reserve 
width of 25 metres. 
 
The projected traffic volumes on Mundijong Road are estimated to be more than 10,000vpd and 
Mundijong Road is likely to be upgraded to dual carriageway standard road by 2031. The existing 
and proposed roundabout intersections on Mundijong Road would also need to entail dual 
circulating lanes by 2031.   
 
Bishop Road between north-south spine road and Tonkin Highway is estimated to carry more 
than 10,000vpd and therefore is likely to be upgraded to dual carriageway standard. The section 
of Bishop Road between north-south spine Road and Kargotich Road is estimated to carry less 
than 10,000vpd and is likely to remain as single carriageway standard. 
 

4.2 Integration with Surrounding Area 

The proposed land uses within the LSP area are in line with the planed land uses for the West 
Mundijong Industrial Area. Freight trips to and from the site are anticipated to be from other 
major industrial areas which may include Fremantle, Welshpool, Bunbury and the future Outer 
Harbour port at Kwinana. These trips would mainly use the proposed Tonkin Highway extension 
to connect to the other available freight routes. 
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5 Analysis of the Transport Network 

5.1 Existing Development Trip Generation 

The subject site is currently vacant and does not generate significant traffic. 

5.2 Development Trip Generation and Distribution 

The Road and Traffic Authority of NSW document “Guide to Traffic Generating Developments 
(October 2002)” and the information available to Transcore by the Shire have been sourced to 
estimate the trip generation for the proposed land uses for the LSP area. 
 
The proposed land uses for the LSP area are predominantly general and light industry uses with 
some service commercial.   Accordingly, a trip rate of 4 and 5 vehicles per day (VPD) per 100m2 
Gross Floor Area (GFA) was adopted for the general and light industry land uses respectively and 
it was assumed that the build-up area of the proposed Lots would be about 10% of the total Lot 
area. Higher trip rate of about 17vpd per 100m2 Gross Floor Area (GFA) was assumed for the 
proposed service commercial area. 
 
Table 3 summarises the assumptions, daily trip rates and daily trip generation for the proposed 
LSP area. Accordingly, the total trip generation of the anticipated land uses for the subject site is 
estimated to be about 14,360vpd.  

Table 3: Daily trip generation of the proposed LSP area 

Land use Estimated 
lot yield 

Lot 
area 
(ha) 

Build up 
area 

factor 

Daily Trip 
rate per 

100m2 GFA 

Trip 
Generation 

General Industry (Core)  72 2 0.1 4 5760 

Light Industry (Precincts)  35 2 0.1 5 3500 

Service commercial 
(Precincts)  

20 1.5 0.1 17 5100 

Total 14,360 

 

Table 4 summarises the peak hour trip generation of the proposed land uses within the LSP 

area.  
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Table 4: LSP area peak hour trips 

Land use Weekday-
AM 

Weekday-
PM 

Weekday-
AM 

Weekday-
PM 

AM PM 

trip rate trip rate Total 
trips 

Total 
trips 

In Out In Out 

General Industry (Core)  0.005 0.005 720 720 576 144 144 576 

Light Industry (Precincts)  0.01 0.01 700 700 560 140 140 560 

Service commercial 
(Precincts)  

0.007 0.027 203 810 162 41 162 648 

TOTAL TRAFFIC 1623 2230 1298 325 446 1784 

 

Transcore has provided traffic-engineering services for a number of projects within the Shire 

including Whitby Local Structure Plan (LSP); Lot 33 Hopkinson Rd, Cardup – LSP and the Glades 

LSP and as a result has developed a EMME strategic transport model of the locality. This model 

includes the Stage 3 extension of Tonkin Highway. This traffic model was used to establish the 

trip distribution of the LSP area. However, for the purpose of SIDRA analysis the Main Roads WA 

ROM traffic projections were used as appropriate. More discussions around the projected traffic 

volumes are provided in section 5.3 Traffic Flow Forecasts. 

The distribution of the proposed LSP traffic is determined by the EMME transport model 

developed by Transcore in proportion to the location of trip productions and attractors for work 

trips, and other trips among all the land uses in the traffic model.  Figure 12 illustrates the trip 

distribution of the LSP. 

The peak hour trip distribution of the LSP area is shown in Figure 13. The small table in Figure 13 

reflects the AM and PM peak hours trips outlined in Table 4 and is the summation of the total 

inbound and outbound trips at development crossovers shown in Figure 13. 
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Figure 12: LSP Trip distribution  
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Figure 13: LSP peak hour trip distribution (AM, PM) 

5.3 Traffic Flow Forecasts 

In order to establish the background traffic on surrounding road network the ROM24 traffic 
projections provided by Main Roads WA were sourced. The ROM24 traffic projections were 
provided for 2031 and 2041 scenarios and for two different land use assumptions being MLUFS 
ver1.4 and Thomas Road Planning Study Modelling. The Main Roads WA projected 2031 and 2041 
daily traffic volumes are shown in Figure 14 and Figure 15.  As evident, the Thomas Road Planning 
Study Modelling results show higher traffic projections on Mundijong Road (almost similar for 
Tonkin Highway) in this vicinity and therefore these figures were used for a robust SIDRA 
intersection analysis. 
 
The traffic projections on Bishop Road and Kargotich Road fronting the LSP area would be mainly 
affected by the LSP area as there are no new developments identified in the South Metropolitan 
Peel Sub-Region Frame Work (May 2015) except the proposed LSP area to the west of Tonkin 
Highway in this vicinity. On this basis the LSP traffic has been added to the Bishop Road and 
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Kargotich Road fronting the LSP area with conservative background traffic growth of 2% for 2031 
and 2041. 
 
On this basis the 2031 and 2041 peak hour traffic projections on the surrounding roads and 
intersections were established and are shown in Figure 16 and Figure 17  
 

 
 

Figure 14: 2031 Main Roads WA traffic projections  

2031 ROM24 Scenario
LAND USE SCENARIO: MLUFS Version 1.4

2031 ROM24 Scenario
LAND USE SCENARIO: Thomas Road 
Planning Study Modelling
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Figure 15: 2041 Main Roads WA traffic projections  

2041 ROM24 Scenario
LAND USE SCENARIO: Thomas Road 
Planning Study Modelling

2041 ROM24 Scenario
LAND USE SCENARIO: MLUFS Version 1.4
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Figure 16: Traffic projections 2031  
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Figure 17: Traffic projections 2041 

5.4 Roads and Intersections 

The proposed road network to accommodate the future projected traffic volumes are discussed 
in section 4 of this report, including the details of the proposed road hierarchy in section 4.1.  
 
Figure 18 details the proposed controls for intersections within and around the LSP area. 
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Figure 18: Proposed intersection treatments 

Kargotich Road Intersections 
Full movement intersections are proposed at: 

• Bishop Road/ Kargotich Road; 

• Scott Road/ Kargotich Road; and, 

• The central intersection between Scott Road and Sparkman Road. 
 
Left in/ left out intersections are proposed at: 

• Sparkman Road/ Kargotich Road; and 

• The proposed road immediately south of Leipold Road. 
 
In order to establish the turn lane requirements for these intersections reference was made to 
Main Roads WA spreadsheet tool for turn lane assessments. The turn lane assessments were 
undertaken using the 2041 traffic projections. The results of the assessments are shown in Figure 
18 (above) for each individual intersection. 
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The details of the turn lanes (i.e. length of turn pockets at the intersections) will need to be 
investigated further during the detailed design stage of the project. Also, as part of these 
investigations intersection spacing between the existing intersection of Leipold Road/ Kargotich 
Road and the proposed LSP left in/ left out intersection on Kargotich Road immediately south of 
Leipold Road should be assessed further and depending on the result of the assessment the 
proposed left in/ left out intersection may need to be relocated or restricted to left in only or left 
out only or removed all together. 
 
In order to provide conservative assessments at this stage no traffic was distributed at the 
proposed left in/ left out intersection immediately south of Leipold Road.  
 
Bishop Road Intersections 
A 4-way roundabout intersection is proposed for the Bishop Road/ north-south spine road. The 
proposed LSP also shows a second intersection on Bishop Road immediately east of Kargotich 
Road. The separation distance between these two intersections would need to be investigated 
during the detailed design stage of the project and depending on the result of the investigation 
the proposed intersection to the east of Kargotich Road may need to be downgraded to left in/ 
left out intersection. At this stage in order to provide a robust assessment the traffic analysis is 
undertaken assuming a left in/ left out intersection at this location. 
 
According to the Connectivity and Accessibility Study undertaken by Arup in July 2021 for Tonkin 
Highway Extension Stage 3 – Thomas Road to South Western Highway, the proposed intersection 
of Bishop Road/ Tonkin Highway is proposed as an interchange at the outset of the project 
(Project Case). The proposed interchange concept is illustrated in Figure 19.  
 

 

Figure 19: Proposed interchange concept at Bishop Road/ Tonkin Highway 
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Mundijong Road Intersections 
The intersection of Mundijong Road/ Kargotich Road has been recently upgraded to a single lane 
roundabout intersection and is expected to be upgraded to dual lane roundabout once Mundijong 
Road is upgraded to dual lane in this vicinity in the future. The proposed north-south spine road 
is also proposed to connect to Mundijong Road as a 3-leg roundabout intersection. 
 
According to the Connectivity and Accessibility Study undertaken by Arup in July 2021 for Tonkin 
Highway Extension Stage 3 – Thomas Road to South Western Highway, the Mundijong Road 
intersection is designed to be a dual lane roundabout at Project Case, and a diamond interchange 
at Ultimate Case (refer Figure 20 for the concepts of the intersection for the interim and ultimate 
scenarios). It is suggested that the proposed LSP 3-leg roundabout intersection on Mundijong 
Road should provide sufficient separation distance from the proposed interchange on Tonkin 
Highway/ Mundijong Road at Ultimate Case (minimum 350m from Tonkin Highway on and off 
ramps) to reduce any potential traffic impact at the interchange. The exact location of the 
proposed LSP 3-leg roundabout intersection on Mundijong Road should be investigated further 
during the detailed design stage of the project. 
 
 

 

Figure 20: Proposed intersection concepts for the Mundijong Road/ Tonkin Highway 

5.5 Impact on Surrounding Roads 

The WAPC Transport Impact Assessment Guidelines (2016) provides the following guidance on 
the assessment of traffic impacts:  
 
“As a general guide, an increase in traffic of less than 10 percent of capacity would not normally 
be likely to have a material impact on any particular section of road, but increases over 10 percent 
may. All sections of road with an increase greater than 10 percent of capacity should therefore 
be included in the analysis”. Figure 21 illustrates the proportion of LSP traffic on surrounding 
roads. The numbers in brackets are 2041 daily traffic and the numbers outside the brackets are 
the LSP daily traffic. As evident, the impact of LSP traffic on the northern part of Kargotich Road 
and western part of Mundijong Road is less than 10%. 
 
 
 

Project Case (interim) Ultimate
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Figure 21: Projected daily traffic and LSP traffic (2041 total traffic) 

According to Austroads “Guide to the Geometric Design of Rural Roads” document, the 

appropriate cross section for a rural road is defined in Table 3. 
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Table 5: Rural single carriageway road 

Element Design AADT 

 1-150 150-500 500-1,000 1,000-3,000 >3,000 

Traffic Lanes 3.5 
(1x3.5) 

6.2 
(2x3.1) 

6.2-7.0 
(2x3.1/3.5) 

7.0 
(2x3.5) 

7.0 
(2x3.5) 

Total Shoulder 2 1.5 1.5 2 2.5 

Shoulder Seal 0.5 0.5 0.5 1 1.5 

 

The projected daily traffic volumes on Kargotich Road are estimated to be more than 3,000vpd 

and therefore the future standard of this road as a rural road should include 2x 3.5m traffic lanes 

plus 2.5m shoulders on both sides with 1.5m sealed shoulders.  

The projected traffic volumes on Bishop Road between Kargotich Road and north-south spine 
road is estimated to be between 1,000vpd - 3,000vpd and therefore as a rural road this section 
of Bishop Road need to be upgraded to 2x 3.5m traffic lanes plus 2m shoulders on both sides with 
1.0m sealed shoulders. The section of Bishop Road between north-south spine road and Tonkin 
Highway would need to be upgraded to dual carriageway standard. Similarly, Mundijong Rod 
would need to be upgraded to dual carriageway standard fronting the LSP area. 

5.6 Analysis of Intersections  

Intersection analysis was undertaken for the following intersections and timeframes as shown in 
Table 6. It is expected that the future standard of the proposed grade separated interchanges at 
Tonkin Highway/ Bishop Road and Tonkin Highway Mundijong Road will be able to accommodate 
the traffic projections in this locality and therefore no SIDRA analysis has been undertaken for 
interchanges. 

Table 6: Intersections analysed in SIDRA 

Intersections  2021 2031 2041 

Mundijong Road/ Kargotich Road Yes Yes Yes 

Bishop Road/ Kargotich Road Yes Yes Yes 

north-south spine Road/ Mundijong Road NA Yes Yes 

north-south spine Road/ Bishop Road NA Yes Yes 

LSP central intersection on Kargotich Road NA Yes Yes 

Mundijong Road/Tonkin Highway NA Yes Grade separated 

Bishop Road/ Tonkin Highway NA Grade separated Grade separated 

 
Capacity analysis of these intersections were undertaken using the SIDRA computer software 
package for the AM and PM peak hours. SIDRA is an intersection modelling tool commonly used 
by traffic engineers for all types of intersections. SIDRA outputs are presented in the form of 
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Degree of Saturation, Level of Service, Average Delay and 95% 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. 

 Level of Service (LoS): 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 B. The SIDRA intersection models 
were coded with reference to Main Roads WA Operation Modelling Guidelines. All relevant 
parameters such as heavy vehicle groups, PCU factors etc. were coded as per the Main Roads WA 
Guidelines. The heavy vehicle percentages for the proposed development are assumed to be 
about 25% in line with similar industrial areas such as Maddington-Kenwick Strategic Employment 
Area (MKSEA) as shown in logistics Blvd in Figure 22. 
 

 

Figure 22: The heavy vehicle percentages in Logistic Blvd and surrounding roads 
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Mundijong Road/ Kargotich Road  
The SIDRA analysis results and site observations indicate that the existing single lane roundabout 
intersection of Mundijong Road/ Kargotich Road presently operates satisfactorily and with good 
level of service and with moderate queues and delays during both weekday peak hours. In 2031 
due to the sheer volume of traffic on Mundijong Rod this roundabout intersection would need to 
be upgraded to dual lane (as part of the duplication of Mundijong Road). The duplication of the 
Mundijong Road and the roundabout would provide significant capacity for the intersection and 
according to the SIDRA analysis undertaken the future standard of the roundabout intersection 
would accommodate the projected traffic volumes on Mundijong Road and the additional traffic 
generated by the LSP.  
 
Appendix B of this report provides the existing and proposed intersection layouts and the results 
of the SIDRA analysis. 
  
Bishop Road/ Kargotich Road 
The SIDRA analysis results and site observations indicate that the existing intersection of Bishop 
Road/ Kargotich Road presently operates satisfactorily and with good level of service and with 
almost no queues and delays during both weekday peak hours. The current standard of the 
intersection includes a left turn slip lane and AUR treatment for the right turn from Kargotich 
Road to Bishop Road. In 2031 and with the additional traffic on Bishop Road and Kargotich Road 
the AUR treatment would need to be upgraded to an appropriate CHR treatment. SIDRA analysis 
for both 2031 and 2041 indicates that the upgraded intersection of Bishop Road/ Kargotich Road 
would operate satisfactorily and with good level of service and with moderate queues and delays 
during both weekday peak hours. 
 
 of this report provides the existing and proposed intersection layouts and the results of the SIDRA 
analysis. 
 
North-South Spine Road/ Mundijong Road 
The proposed layout of this 3-way roundabout intersection would entail a dual lane roundabout 
intersection with 4 lanes on Mundijong Road in 2031 and beyond. The north-south spine road 
would entail a 100m left turn slip lane (refer Appendix B for the proposed layout of this 
intersection). SIDRA analysis for both 2031 and 2041 indicates that this intersection would 
operate satisfactorily, with good level of service and with moderate queues and delays during 
both weekday peak hours. 
 
north-south Spine Road/ Bishop Road  
The proposed layout of this 4-way roundabout intersection for 2031 and beyond would entail a 
dual lane roundabout intersection with 4 lanes on Bishop Road to the east and short 100m dual 
lanes on Bishop Road to the west of the roundabout. The side roads (north and south of Bishop 
Road) are modelled as single lanes (refer Appendix B for the proposed layout of this intersection). 
SIDRA analysis for both 2031 and 2041 indicates that this intersection would operate 
satisfactorily, with good level of service and with moderate queues and delays during both 
weekday peak hours. 
 
LSP central intersection on Kargotich Road 
The proposed LSP central intersection on Kargotich Road is expected to be busier than the other 
full movement priority-controlled T-intersection along Kargotich Road (Scott Road intersection) 
and therefore the SIDRA analysis was undertaken for this intersection. However, the same 
intersection layout is also proposed for Scott Road/ Kargotich Road (refer to Appendix B for the 
proposed intersection layout). SIDRA analysis for both 2031 and 2041 indicates that the proposed 
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LSP central intersection on Kargotich Road would operate satisfactorily and with good level of 
service and with moderate queues and delays during both weekday peak hours. 
 
Mundijong Road/Tonkin Highway 
According to the Connectivity and Accessibility Study undertaken by Arup in July 2021 for Tonkin 
Highway Extension Stage 3, the Mundijong Road intersection is designed to be a dual lane 
roundabout at Project Case, and a diamond interchange at Ultimate Case (refer Figure 20 for the 
concepts of the intersection for the interim and ultimate scenarios). 
 
SIDRA analysis was therefore undertaken for the Project Case (interim or 2031). The results 
indicate that the proposed dual lane roundabout intersection at Mundijong Road/Tonkin Highway 
would not be able to accommodate the 2031 projected traffic volumes (sourced from Main Roads 
WA ROM projections) on Tonkin Highway and long queues and delays are reported on Tonkin 
Highway for both AM and PM peak hours. The reported LoS is F on Tonkin Highway northbound 
in AM and Tonkin Highway southbound in PM.   This is because of the significant through traffic 
on Tonkin Highway and Mundijong Road in year 2031 regardless of the proposed LSP traffic 
distribution at this intersection.   
 
Therefore, it is recommended that Main Roads WA review the proposed intersection layout of 
Mundijong Road/Tonkin Highway during the Project Case and consider bring forward the 
construction of the proposed interchange to ensure satisfactory traffic operations and safety at 
this intersection. 
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6  Conclusions 

This Transport Impact Assessment (TIA) has been prepared by Transcore on behalf of Shire of 
Serpentine Jarrahdale (the Shire). The subject of this report is the proposed West Mundijong 
Industrial Area (WMIA) Local Structure Plan (LSP) to be located at the the west of the Mundijong 
town site. 

The LSP has been developed to guide the future industrial subdivision in a phased approach. The 
first phase would include 127 lots with minimum lot size of 1.5 - 2ha which is the subject of this 
TIA. 

The proposed land uses for the LSP area are predominantly general and light industry uses with 
some service commercial. The total trip generation of the proposed land uses for the LSP is 
estimated to be about 14,360vpd, about 1,623vph in AM and about 2,239vph in PM peak hours. 

According to the transport modelling and analysis undertaken the internal roads are not 
estimated to carry more than 5,000vpd and therefore the 20m road reserve with 10m traffic lanes 
should be sufficient for all internal LSP roads except the north-south spine road which would carry 
about 10,000vpd and would require a minimum road reserve width of 25 metres. 

The projected traffic volumes on Mundijong Road are estimated to be more than 10,000vpd and 
therefore Mundijong Road would need to be upgraded to dual carriageway standard by 2031. 
The existing and proposed roundabout intersections on Mundijong Road would also need to 
entail dual lanes in 2031.   

Bishop Road between north-south spine road and Tonkin Highway is estimated to carry more 
than 10,000vpd and would need to be upgraded to dual carriageway standard. The section of 
Bishop Road between north-south spine Road and Kargotich Road is estimated to carry less than 
10,000vpd and may remain as single carriageway standard. 

The design of the internal road network of the LSP area will be in line with WAPC’s D.C. 4.1. 
According to the advice received from the Shire the proposed Phase 1 LSP would accommodate 
RAV 4 vehicles. In longer term and in accordance with the South Metropolitan and Peel Sub-
Regional Framework a potential intermodal facility at West Mundijong Industrial Area is 
identified. An intermodal facility would need to accommodate freight vehicles up to RAV 7 
category. Therefore, all LSP roads and intersections will need to be designed to safely 
accommodate RAV7 vehicles and other road users in accordance with Main Roads WA and 
Austroads specifications. 

It is noted that some of the surrounding road network (or some part of the roads) is not currently 
in the RAV network or not classified as RAV7. The Shire will need to apply to Main Roads WA 
Heavy Vehicle Services for the relevant roads that will be used by RAV 7 vehicles to be classified 
and included in the RAV network. 

The projected daily traffic volumes on Kargotich Road are estimated to be more than 3,000vpd 
and therefore the proposed standard of this road as a rural road should include 2x 3.5m traffic 
lanes plus 2.5m shoulders on both sides with 1.5m sealed shoulders. 

The projected traffic volumes on Bishop Road between Kargotich Road and north-south spine 
road is estimated to be between 1,000vpd - 3,000vpd and therefore as a rural road this section 
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of Bishop Road need to be upgraded to 2x 3.5m traffic lanes plus 2m shoulders on both sides with 
1.0m sealed shoulders. The section of Bishop Road between north-south spine road and Tonkin 
Highway would need to be upgraded to dual carriageway standard. Similarly, Mundijong Rod 
would need to be upgraded to dual carriageway standard fronting the LSP area. 

According to the Connectivity and Accessibility Study undertaken by Arup in July 2021 for Tonkin 
Highway Extension Stage 3, the Mundijong Road intersection is designed to be a dual lane 
roundabout at Project Case, and a diamond interchange at Ultimate Case. 

SIDRA analysis undertaken for the Project Case (interim or 2031 indicates that the proposed dual 
lane roundabout intersection at Mundijong Road/Tonkin Highway would not be able to 
accommodate the 2031 projected traffic volumes (sourced from Main Roads WA ROM 
projections) on Tonkin Highway.   Therefore, it is recommended that Main Roads WA review the 
proposed intersection layout of Mundijong Road/Tonkin Highway during the Project Case and 
consider bring forward the construction of the proposed interchange to ensure satisfactory traffic 
operations and safety at this intersection. 
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 Appendix A 

PROPOSED LOCAL STRUCTURE PLAN 
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Appendix B 

SIDRA OUTPUTS 
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Existing Layouts 
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Futute intersection Layouts 
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