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Preface 
This traffic report supports the Updated Strategic Business Case report for WestConnex. It has been 

prepared by the Sydney Motorway Corporation (SMC) for this purpose. 

The report presents road network and traffic operations information that describe the traffic effects of 

WestConnex. The effects of WestConnex on other modes (walking, cycling and public transport operations) 

are reported elsewhere. 

The report does not present detailed environmental, social and economic effects of WestConnex. Further 

traffic analysis is required and is ongoing for the purpose of the planning approvals for individual stages of 

WestConnex.   

The information presented is based on the current WestConnex design development and traffic modelling 

outputs available at the time of reporting for the purpose of the business case requirements.   

Unless otherwise reported all sourced data and graphics have been prepared by SMC. 
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Terminology 
The following terms, acronyms and abbreviations are used throughout this report: 

Option or alternative: Possible but uncommitted investment in a project 

Scenario: Land use and transport network future 

Do minimum: Future transport network without major improvements  

WestConnex: Future network with WestConnex Stages 1, 2 and 3 plus Sydney Gateway in the network 

pcu: passenger car unit (car equivalence factor to account for large vehicles i.e. HCV = 2.4pcu’s)  

V/C: Volume to capacity ratio (a level of congestion measure) 

Latent demand: The volume of vehicles prevented from joining the network as a result of congestion   

AWT: Average Weekday Traffic volume, defined as the average number of vehicles on a road per ‘weekday’, 

where a 'weekday' refers to any full 24 hour period, Monday to Friday, excluding public holidays and school 

holidays. 

WCX: WestConnex 

WDA: WestConnex Delivery Authority 

CBD: Sydney Central Business District 

SHB: Sydney Harbour Bridge 

WB: West-bound traffic 

EB: East-bound traffic  

WRTM: WestConnex Road Traffic Model 

GMA: Sydney Greater Metropolitan Area 

STM: Sydney Strategic Travel Model 



WestConnex Updated Strategic Business Case 

 

 

  8  

1 Executive summary  

 Background to this report  1.1
This Updated Strategic Business Case Traffic Report provides technical information and traffic modelling 

outputs of a strategic and operational nature in sufficient detail for the purpose of understanding the network 

traffic effects of WestConnex.  

The current WestConnex reference design scheme (shown in Figure 1-1) 
1-1) provides new road infrastructure and connections to the existing road network including: 
 Widening of the existing M4 Motorway from three lanes to four lanes each way from Church Street to 

Homebush Bay Drive 

 Existing M4 access is retained at Church Street, James Ruse Drive, Hill Road and Silverwater Road 

 A new eastbound on-ramp at Hill Road 

 An upgraded interchange at Homebush Bay Drive providing access to the M4 Widening westbound and 

the M4 East eastbound 

 A redesigned interchange at Concord with new east-facing ramps providing access to the new M4 East 

 South and east facing on and off-ramps to Wattle Street at Haberfield providing access to and from the 

M4 East and the M4 – M5 Link 

 West facing on and off-ramps to Parramatta Road at Haberfield, west of Dalhousie Street, providing 

access to and from the M4 East 

 South and west facing on-ramps from City West Link and Anzac Bridge/Western Distributor to the  

M4 – M5 Link 

 West facing on and off-ramps to Parramatta Road at Camperdown 

 South facing on and off-ramps at Campbell Road, St Peters 

 West facing on and off-ramps at Gardeners Road, St Peters 

The WestConnex project design also includes the proposed Sydney Gateway linking the St Peters 

Interchange to the airport. 

It is proposed that WestConnex will operate as a tollway. The current tolling strategy assumed is $1.04 flag 

fall and $0.39/km with a cap of $7.39 in $2013. 

While this report presents the latest traffic information for the purpose of the business case, traffic modelling 

and analysis is continuing and will inform further development of the WestConnex design. 
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Figure 1-1 WestConnex scheme design 

 

 Traffic methodology  1.2
The WestConnex traffic investigation applied traffic modelling techniques to build road network base models 

(2012 current network situation) validated against existing network traffic flows and journey times and used 

the base models to forecast future traffic flows and changes on a future road network with and without the 

WestConnex project implemented. The future year chosen for this report is 2031. 

Two types of road network models were developed:  

 Strategic network model (the WestConnex Road Traffic Model - WRTM), using information from the 

Transport for NSW multi-modal Strategic Travel Model (STM) to investigate network link performance 

 Traffic simulation operational models to investigate traffic operational effects at interchanges and 

intersections within the scope area.   

An internationally recognised approach was used to estimate induced traffic from the WestConnex project 

(including trip mode shifts from public transport and new trips on the road network and redistribution of 

existing trips). 

The modelled traffic forecasts consider: 

 Existing driver and traffic flow behaviour 

 Zonal land use (population and employment projections) for future modelling years up to 2031 

 Planned road network improvements up to 2031 

 Surveyed values of travel time savings for traffic assignment onto the network  

 Toll diversion estimates.  
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Future land use and transport scenarios were modelled with and without WestConnex to determine the 

forecast traffic effects within the project area. 

The simulation models were used to test traffic operations within the WestConnex tunnels and M4 Widening 

and to inform acceptable designs for access to the surface road network and the proposed Western Harbour 

Tunnel. 

The existing travel conditions across the WestConnex networks were modelled for a range of traffic 

measures including:  

 Link vehicle volumes (Average Weekday Traffic, AWT and peak hour) 

 Congestion (capacity utilisation as measured by volume to capacity ratios)  

 Average network peak speeds. 

 Road network performance without WestConnex 1.3

1.3.1 Existing movements and network performance  
Traffic average weekday volumes on the existing network in the WestConnex project area are shown on 

Figure 1-2. 

Figure 1-2 Modelled vehicle volumes on the WestConnex Project Area, 2012 Average Weekday Traffic (AWT).  

 

The existing Sydney motorway network (including the M5 Motorway, M5 East and the M4 Motorway) carries 

high levels of average weekday and peak hour traffic, including large volumes of heavy vehicles from 

western Sydney to and from the Port Botany/Sydney Airport economic zone.  

A large proportion of peak hour trips on the network have origins in western Sydney and destinations to the 

east of the existing M4 Motorway and to the airport and port precinct.  
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The modelled average morning peak hour speed on the modelled 2012 network is 31km/h; well below the 

average posted speed limit for the network of 54km/h. Roads experiencing high levels of congestion include 

M4 Motorway, Parramatta Road, City West Link and the Harbour Bridge approaches.  

1.3.2 Future ‘do-minimum’ network performance (2031) 
Between 2011 and 2031, Sydney’s population is predicted to grow by 1.6 million (37 per cent, from  

4.3 million to 5.9 million)1 with more than half this growth (900,000) taking place in western Sydney i.e. west 

of Auburn and Bankstown. 

With this predicted increase, a large number of roads that are already congested are likely to experience 

worsening congestion in 2031. In particular the M4 corridor, Parramatta Road, City West Link, Anzac Bridge, 

Victoria Road and the Harbour Bridge/Tunnel and Southern Cross Drive corridor are all likely to experience 

increasing volumes of traffic as shown in Table 1-1.. 

In the 2031 ‘do minimum’ case (i.e. future network without WestConnex):  

 Parramatta Road just east of Norton Street is forecast to carry up to 80,000 vehicles per average 

weekday compared with 65,000 vehicles per average weekday in 2012. This equates to  

24 per cent growth 

 The M5 East is forecast to carry 112,000 vehicles per average weekday compared with 98,000 vehicles 

per average weekday in 2012. This equates to 14 per cent growth. 

Table 1-1 Modelled Average Weekday Traffic (AWT) volumes on the Network without WestConnex (2031) 

Location 2012 Base 

Average Weekday 

Volumes 

2031 Do Minimum 

Average Weekday 

Volumes 

% 

Growth 

M4 Motorway 165,900 187,200 13% 

Existing M5 East 98,100 112,000 14% 

General Holmes Drive 177,800 213,600 20% 

Southern Cross Drive 153,300 192,300 25% 

King Georges Road 83,900 104,400 24% 

Parramatta Road, E of Norton Street 64,900 80,600 24% 

Parramatta Road, E of Derwent Street 32,500 55,100 45% 

Dobroyd Parade, E of Boomerang Street 62,400 65,600 5% 

Anzac Bridge 142,700 158,100 11% 

Victoria Road, S of Darling Street 61,400 67,700 10% 

City West Link, E of Catherine Street 58,700 62,200 6% 

Campbell Street, W of Euston Road 11,500 13,400 17% 

Gardeners Road, W of Botany Road 32,000 45,100 41% 

 

Much of the M4 and M5 East corridors, Parramatta Road, City West Link/Anzac Bridge corridor, Victoria 

Road and the Harbour Bridge/Eastern Distributor corridor are expected to operate near or above their 

capacities over all peak periods by 2031.  This can be seen in the volume to capacity ratio plot shown in 

Figure 1-3, which illustrates where major peak hour congestion would occur. 

                                                      
1 Population and Employment Projections for NSW, NSW Department of Planning and Environment, 2014 
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By 2031, congestion would significantly reduce average peak hour speeds on most strategic roads by up to 

70 per cent (for example General Holmes Drive afternoon westbound and Southern Cross Drive morning 

eastbound).  

The modelled network average peak hour speed for the network is predicted to be 29km/h, compared with  

32km/h in 2012. 

Figure 1-3 Modelled volume to capacity ratios on the Strategic Network (AM peak hour, ‘do minimum’ 2031)  

 

The daily network utilisation would increase to accommodate average weekday traffic growth and a higher 

number of trips over the day. The morning and evening peak periods would spread to accommodate higher 

levels of peak demand.  

 Traffic effects of WestConnex  1.4
WestConnex is a 33 kilometre motorway linking Sydney’s west with the airport and the Port Botany precinct. 

It includes:  

 Widening part of the M4 Motorway 

 Extending the M4 in tunnel between Homebush and Haberfield 

 Duplicating the M5 East with a new motorway between Beverly Hills and St Peters  

 Linking the extended M4 and the New M5.  

 

These tunnels will connect to the CBD precinct at Rozelle and Camperdown.  

The forecast volumes on WestConnex are shown in Table 1-2.. The results show that the motorway will 

carry between 37,000 vehicles per average weekday on the New M5 up to around 164,000 vehicles per 

average weekday on the widened M4 motorway.  
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Table 1-2 Forecast Average Weekday volumes on the WestConnex in 2031 

Location 2031 Average Weekday Volumes, 

WestConnex   (veh/dy) 

Number of Lanes 

Mainline   

Widened M4 Motorway, E of James Ruse Drive 163,800 8 

M4 East, E of Concord Road 132,400 6 

M4-M5 Link (b/w Haberfield to Rozelle) 105,000 6 

M4-M5 Link (b/w Camperdown and Rozelle) 99,800 6 

M4-M5 Link (b/w Camperdown and Street Peters) 111,200 6 

M5 East Existing 49,300 4 

New M5  37,200 4 

Sydney Gateway 89,400 4 

 

WestConnex will change traffic patterns in some major corridors, providing additional motorway capacity and 

improving traffic conditions on surface roads. This can be seen in Figure 1-4 where:  

 The ‘red’ links show an increase in volumes on these roads i.e. in the motorway tunnel  

 The ‘green links’ show a decrease in volume when compared with the ‘do minimum’ case i.e. reduced 

congestion on surface roads including Southern Cross Drive, General Holmes Drive, sections of 

Parramatta Road, King Georges Road and the existing M4 and M5 East motorways. 

Figure 1-4 Change in average weekday traffic volumes on the network due to WestConnex, AWT 2031 
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1.4.1 Improving heavy vehicle access  
WestConnex will improve heavy vehicle access across the WestConnex project area, by providing additional 

north-south motorway capacity and an inner western bypass of the CBD. 

Figure 1-5 shows that heavy vehicle volumes will change in a similar way to general traffic volumes shown 

in Figure 1-4.  

Figure 1-5 shows WestConnex will improve heavy vehicle access to the Port Botany/Sydney Airport 

economic zone with heavy vehicles choosing WestConnex instead of the M4/King Georges Road/M5 East 

route or the Harbour Crossing/Western Distributor/Eastern Distributor route.  

Figure 1-5 Change in average weekday heavy vehicle movements due to WestConnex, 2031 
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Figure 1-6 demonstrates the travel time improvements to and from the west and south west as a result of 

WestConnex. WestConnex will improve heavy vehicle access and travel times to the port and airport 

economic zone by as much as 20 minutes for the long distance trips from the west.  

 
Figure 1-6 Morning peak hour travel times for heavy vehicles to and from the west and south west 

 

1.4.2 Traffic on Parramatta Road 
The predicted changes in traffic volumes along Parramatta Road are shown in Figure 1-7 for a range of 

future scenarios:  

 The blue bars represent the 2012 base case 

 The orange bars in represent the traffic volumes in 2031 for the ‘do minimum’ case 

 The green bars represent the traffic volumes in 2031 with WestConnex.  

 

This graph shows:  

 Volumes between Wentworth Road to Wattle Street will reduce by around 25,000 to 50,000 vehicles per 

average weekday.  

 With WestConnex, the volumes along Parramatta Road are predicted to increase by around 5,000 to 

20,000 vehicles per average weekday between Church Street and Underwood Road when compared 

with the ‘do minimum’ situation.  

 Weekday volumes along the eastern section of Parramatta Road will reduce by up to 13,000 vehicles per 

average weekday, except for the section east of Glebe Point Road, which is predicted to experience 

higher volumes up to an extra 20,000 vehicles per average weekday. Further investigation is on-going to 

assess how this impact could be mitigated. 

These results are based upon the existing lane configuration along Parramatta Road that varies between six 

and four lanes wide. The 2031 scenario with WestConnex assumes Parramatta Road between Concord 

Road and Camperdown is reduced to four general traffic lanes throughout (as a result of planned public 

transport improvements in the corridor).  
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Figure 1-7 Average Weekday traffic volumes on Parramatta Road 

 

1.4.3 Heavy vehicles on Parramatta Road 
Figure 1-8 Average weekday heavy vehicle volumes along Parramatta Road 

Figure 1-8 shows average weekday heavy vehicle volumes along Parramatta Road for a range of future 

scenarios: 

 The blue bars represent the 2012 base case 

 The orange bars in represent the traffic volumes in 2031 for the ‘do minimum’ case 
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 The green bars represent the traffic volumes in 2031 with WestConnex.  

This graph shows:  

 Without WestConnex, in 2031 indicates increases in truck volumes when compared with the current 

2012 base case 

 With WestConnex:  

– The truck volumes along Parramatta Road west of Wentworth Road show increases when 

compared with 2031 ‘do minimum’ scenario 

– Heavy vehicle volumes east of Wentworth Road will reduce by around 10,000 vehicles per 

average weekday, except for the section of road east of Glebe Point Road 

– The section east of Glebe Point Road will continue to experience the same number of trucks 

per day as compared with the no WestConnex case 

– Truck volumes along Parramatta Road west of Wentworth Road are forecast to increase on 

average by about 1,500 vehicles per day 

– Truck volumes on the eastern end of Parramatta Road at Missenden Road will reduce by 

approximately 1,000 vehicles per average weekday. This equates to removing on average 

around 4,000 trucks per average weekday over this section of Parramatta Road. 

1.4.4 Induced traffic effects  
The combined total number of new road trips and trips transferred from public transport as a result of 

improved traffic conditions from the full WestConnex project is estimated to be 45,000 vehicles in an average 

weekday in 2031. This is predicted to represent 0.4 per cent of the total number of average weekday car 

trips on the WRTM Sydney-wide network in 2031. 

1.4.5 Network productivity  
The modelled overall change in Vehicle Kilometres Travelled (VKT) and the change in Vehicle Hours 

Travelled (VHT) on the network are shown in Table 1-3. 

Comparing the 2031 ‘do minimum’ case and the WestConnex case shows that there will be a drop in the 

VKT on the surface network and an increase in kilometres travelled along the Motorway and Highway routes.  

In addition, WestConnex will reduce the VHT on both the surface road and motorway routes, meaning 

WestConnex will reduce journey times across the network (on motorways and surface roads).  

Table 1-3 VKT and VHT results of Motorway versus Surface Roads (rounded to the nearest thousands) 

Location Avg weekday VKT (000’s) Avg weekday VHT (000’s) 

‘Do minimum’ WestConnex ‘Do minimum’ WestConnex 

Motorway 29,600 30,700 570 540 

Other   90,500  90,000 3,980 3,900 

TOTAL 120,100 120,700   4,550 4,440 

Note: This table does not include links that allow connectivity to the network as part of this analysis. These links only comprise of 0.1% 

of VKT 

In 2031, WestConnex will deliver:  

 An increase in VKT of 600,000 per day  

 A reduction in VHT of 110,000 per day respectively.  

 

This indicates that vehicles will travel more on the network but spend less time travelling; meaning vehicles 

will get to destinations faster. 
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 Traffic operations and influence on WestConnex design 1.5
Traffic operational modelling enabled detailed investigation of traffic flows in the WestConnex tunnels and 

the operation of connections to the surface road network.  

The traffic modelling outcomes resulted in design developments and changes to the original WestConnex 

design.  

It is anticipated that the existing high levels of congestion on the Sydney surface road network will continue 

to worsen in the future. This has the potential to impact on the operation of WestConnex.  

To avoid this congestion, some drivers will choose to start their journey either earlier or later than originally 

desired. This behaviour called ‘peak spreading’ has been observed historically in traffic pattern changes in 

Sydney and in many other major cities around the world.  

The result of this behavioural shift is that the network is subjected to peak traffic volume conditions for longer 

period in the morning and afternoon. 

1.5.1 Traffic conditions in the WestConnex tunnels 
Detailed operational modelling of the WestConnex tunnels concluded the current designs will efficiently 

accommodate the 2031 forecast traffic volumes.  

Traffic will travel at or near the posted speed in the tunnels in 2031 at most locations throughout the working 

day. All merges and weave areas are predicted to operate satisfactorily, allowing vehicles to navigate 

through the tunnel between entry and exit points.   

1.5.2 Performance of proposed interchanges  
Detailed operational modelling of the WestConnex interchanges identified sections of the Sydney road 

network approaching or exceeding capacity today. By 2031, the predicted traffic volumes on the surface road 

network with or without WestConnex show significant growth and congestion.  

While the majority of the proposed WestConnex interchanges will operate satisfactorily, in some locations 

this surface network congestion may impact on the performance of the interchange. These interchanges 

include: 

 Rozelle Interchange 

 Concord Road Interchange 

 Haberfield Interchange 

 St Peters Interchange. 

Further analysis and design development is ongoing to better understand and manage the impact of surface 

congestion.  

1.5.3 Influences on design 
Access to CBD North at Rozelle Interchange 

The current existing capacity of the Anzac and Sydney Harbour bridges limits the viability of a WestConnex 

exit connection to CBD North at Rozelle.  

However, operational modelling confirmed the additional harbour crossing capacity provided by the new 

Western Harbour Tunnel will reduce the harbour crossing constraint and allow a WestConnex connection to 

CBD North at Rozelle to operate at efficient motorway standards. 
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Concord Road Interchange 

Analysis of the Concord Road Interchange highlighted key constraints on the surface network. These 

constraints are predicted to influence the performance of the WestConnex access points. The analysis 

informed the design of a redeveloped Concord Road corridor between Patterson Street and Parramatta 

Road to better accommodate the predicted traffic volumes and reduce surface traffic impacts on 

WestConnex. 

Haberfield Interchanges 

Areas of surface network congestion were identified at the Haberfield Interchange that are predicted to have 

an effect on the interchange performance. Further analysis is supporting further options to reduce the impact 

of this congestion. 

St Peters Interchange  

The St Peters Interchange modelling significantly influenced the design of the Gardeners Road and  

Sydney Gateway connections. Modifications to the design from the operational analysis enabled improved 

traffic conditions on the St Peters local road network. 

1.5.4 Traffic operations beyond 2031 
By 2031, the predicted increases in population and travel demand on the road network will result in longer 

peak periods. Beyond 2031, travel peak periods are likely to spread further with some roads experiencing 

congestion between 6am and 8pm. 

The operational modelling has demonstrated that in 2031 the WestConnex tunnels, ramps and interchanges 

mostly operate without significant congestion. Beyond 2031, additional measures are predicted to be need to 

be considered to manage congestion within the tunnels and wider network, including the proposed Smart 

Motorways Program.   

1.5.5 Further ongoing investigations  
Further analysis of the performance on the Concord Road and Haberfield interchanges and surrounding road 

network was made available in the M4 East Environmental Impact Statement. Further design development is 

being undertaken for the M4 East as part of the Design and Construction contract.  

Further analysis on the performance of the St Peters Interchange and surrounding road network will be 

available in the New M5 Environmental Impact Statement (scheduled to be released in late 2015). Further 

design development will be undertaken as part of the Design and Construct contract expected to be awarded 

in late 2015. 

The Rozelle Interchange and surrounding road network is subject to ongoing investigations that will refine 

the WestConnex design. 

The Smart Motorways Program is led by Roads and Maritime Services. WestConnex is designed with 

provisions for the implementation of Smart Motorway technology. 

 Conclusion 1.6

1.6.1 Strategic network performance 
The implementation of WestConnex would provide an additional 33 km’s of new motorway and improve the 

performance of the road network: 
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 Providing additional capacity to manage traffic growth on the network and in particular on the major 

corridors of M4, M5 and Parramatta Road corridors 

 Delivering lower traffic volumes and reduced peak congestion and delay on key east-west roads 

including M5 East, General Holmes Drive, the M4 Motorway, parts of Parramatta Road and City West 

Link 

 Delivering lower traffic volumes and reduced peak congestion and delay on key north-south roads 

including Eastern Distributor, Southern Cross Drive, Princess Highway and King Georges Road  

 Improving network productivity and reducing journey times. 

1.6.2 Traffic operational performance 
WestConnex would enhance the overall operation of the road network. The new motorway would 

accommodate the growth in traffic demand on the network to 2031 and operate satisfactorily.  

The CBD North connection to the Anzac Bridge at Rozelle would be introduced when the proposed Western 

Harbour Tunnel opens to traffic providing an alternative crossing of the harbour and reducing constraints on 

the Anzac Bridge and Sydney Harbour Bridge/Tunnel. 

1.6.3 Meeting WestConnex traffic objectives 
WestConnex would meet all of its traffic objectives including: 

 Improving access to the Port Botany and Sydney Airport economic zone for travel to and from the west, 

south and north, including heavy vehicle movements 

 Providing a north-south motorway link between M4 East and M5 East as part of future inner western 

bypass of the CBD 

 Relieving key surface roads, including Parramatta Road, of through-traffic thereby reducing surface road 

congestion  

 Providing connections to WestConnex for the proposed Western Harbour Tunnel and Southern 

Connector. 
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2 Introduction  

 The purpose of this report  2.1
This traffic report presents strategic and operational traffic information that supports and complements the 

Updated Strategic Business Case.  

Further traffic analysis is required and is ongoing for purpose of the concept and detailed design 

development. This report also does not present other transport effects and environmental outcomes of 

implementing WestConnex, including the following, which are reported elsewhere: 

 Cycling and walking 

 Public transport  

 Environmental effects from traffic on the wider network 

 Social effects 

 Economic benefits and changes in productivity from changed traffic operations. 

2.2 Land use basis and base traffic growth (2014 to 2031) 

2.1.1 Land use projections 
The Department of Planning and Environment 2014 land use (population and employment) projections have 

formed the basis of trip generation assigned onto the modelled future transport networks for the purpose of 

the traffic investigation. 

Between 2011 and 2031, the population of the Sydney metropolitan area is predicted to grow by 1.6 million 

(37 per cent from 4.286 million to 5.861 million)1.  

The latest projections show slowed growth in some Local Government Areas, most notably in the south west 

sector; and increased population growth along the western corridor (100,000 including higher density living 

along Parramatta Road).  

Population growth in Parramatta by 2031 is now expected to be 45 per cent above the 2011 population 

compared with the previous projections (an increase of 47,000). Auburn’s population is projected to grow by 

67 per cent over the same period, some 20,000 population increase over the 2011 projections.  

2.1.2 Traffic growth on the network 
Car driver traffic growth on the Sydney Metropolitan area road network is forecast to grow on average by 

about 1.7 per cent, per year between 2012 and 2031.2 Over this period traffic on the arterial road network 

would grow by up to 37 per cent compared with today (2014). Motorway traffic volumes would grow at higher 

rates as arterial road utilisation levels increase and periods of peak congestion spread to more hours in the 

day.  

The Department of Planning and Environment 2014 population projections result in an additional growth of 

over 300,000 in population at 2031 compared to the 2012 projections. When applied to the Bureau of 

Transport Statistics (BTS) Sydney Strategic Travel Model (STM) it results in over 1 million additional trips per 

day on the 2031 network. These are projected to be a total of over 19 million trips on the future road network 

in 2031 (which is on average 3.3 trips per day per resident population).   

                                                      
2 Analysis of Sydney Strategic Travel Model, Land Use  2014 
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 Description of WestConnex 2.2
The WestConnex project is shown in Figure 2-1.  

Figure 2-1 WestConnex  

 

 

The current WestConnex reference design provides connections to the existing network at key strategic 

locations including: 

 Widening of the existing M4 motorway from three lanes to four lanes each way from Church Street to 

Homebush Bay Drive 

 Existing M4 access is retained at Church Street, James Ruse Drive, Hill Road and Silverwater Road 

 A new eastbound on-ramp at Hill Road 

 An upgraded interchange at Homebush Bay Drive providing access to the M4 Widening westbound and 

the M4 East eastbound 

 A redesigned interchange at Concord with new east facing ramps providing access to the new M4 East 

 South and east facing on and off-ramps to Wattle Street at Haberfield providing access to and from the 

M4 East and the M4 – M5 Link 

 West facing on and off-ramps to Parramatta Road at Haberfield, west of Dalhousie Street, providing 

access to and from the M4 East 

 South and west facing on-ramps from City West Link and Anzac Bridge/Western Distributor to the  

M4 – M5 Link 

 West facing on and off-ramps to Parramatta Road at Camperdown 

 South facing on and off-ramps at Campbell Road, St Peters 

 West facing on and off-ramps at Gardeners Road, St Peters. 
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WestConnex also includes the proposed Sydney Gateway linking the St Peters Interchange to the Domestic 

and International airports. 

WestConnex will be a tolled road. The current tolling strategy assumed within the Updated Strategic 

Business Case is $1.04 flagfall and $0.39/km with a cap of $7.39 in $2013. The traffic figures presented in 

this report assume that tolls will be implemented on day of opening.   

 WestConnex traffic objectives 2.3
The WestConnex traffic related project objectives3 include to:  

 Support Sydney’s long-term economic growth through improved motorway access and connections 

 Relieve road congestion in the M4, M5 and CBD/airport/port corridors 

 Enhance productivity of commercial and freight-generating land uses 

 Support the urban regeneration objectives of Government 

 Facilitate long-term motorway network development. 

WestConnex will improve motorway network accessibility in the inner south western areas of the city and 

provide better access and reliability to commercial centres across the city, including to Sydney Airport and 

Port Botany from the west, adding to Sydney’s productivity. 

The key related strategic traffic objectives of WestConnex include to:  

 Provide an efficient motorway link between the M4 and M5 and improve traffic flow on the motorway 

network 

 Enable long-term motorway network development, including facilitating new cross-harbour capacity and 

connections to Sydney’s south 

 Improve accessibility and reliability of commercial vehicle movement in the M4 and M5 corridors to 

economic centres, including to Sydney Airport and Port Botany economic zone  

 Improve traffic conditions and ease future congestion on the inner western and south western network, 

including Parramatta Road, supporting urban regeneration and growth 

 Improve overall network productivity. 

These traffic objectives are used to assess the traffic merits and functionality of the WestConnex scheme. 

They align with the broader project objectives described in the Updated Strategic Business Case. 

  

                                                      
3 Northern and Southern Extensions Strategic Project Definition Plan Chapter 2, Section 2.4, WestConnex Delivery Authority, October 
2014 
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3 Methodology  

 Broad approach to traffic modelling and assessment 3.1
The traffic assessment for the Updated Strategic Business Case was based upon calibrated traffic network 

models. A strategic network-wide road based model (WRTM 2.1) was used to predict traffic behavioural 

effects in terms of changed traffic volumes and flow conditions from network changes. Micro-simulation and 

micro-analytical traffic models were used to assess individual link and interchange performance at an 

operational level.  

Further detail is provided in this chapter and is presented as follows: 

 Traffic models; both strategic and operational modelling 

 Key assumptions 

 Traffic scenarios modelled 

 Treatment of induced demand. 

 Traffic models   3.2

3.2.1 WestConnex Road Traffic Model (WRTM) – strategic model   
A number of different versions of the WestConnex Road Transport Model (WRTM) have been developed 

over time, including: 

 Version 1: included August 2012 land use demographics and was the model used for the M5 West 

widening Environmental Impact Statement 

 Version 2: included Department of Planning and Environment 2014 land use projections with no induced 

demand, updated value of time parameters and three travel modes i.e. privates, business and heavy 

vehicles. 

 Version 2.1: assumes the Department of Planning and Environment 2014 land use projections, with 

induced traffic demands with the ability to incorporate toll capping in the model. 

 

Version 2.1 of the WRTM was used for this report. Version 3 of the model is currently being developed and 

will include 2014 land use and a more refined calibrated base model.  

Appendix A details the modelling approach and the limitations in building the WRTM.  

The road trip zone-to-zone demands (trip matrices) for the range of forecast years modelled are derived from 

the Transport for NSW Bureau of Transport Statistics (BTS) multi-modal Strategic Travel Model (STM) using 

the latest land use projections. The zone-to-zone (origin/destination) trip matrices were distributed and 

assigned to the modelled road network using an EMME model, which included least cost travel equations 

and input values of travel time savings from surveys. The Freight Movement Model (FMM) is also based on 

the same zone-to-zone matrix system as seen in the STM and reflects freight movements in Sydney. 

 The Base demand model was calibrated against travel time survey data and screen-line traffic counts. 

Induced traffic (mode shifts, new traffic generated from WestConnex and also redistributed traffic) was also 

calculated.  

Given the importance of WestConnex in meeting the needs of the freight industry, the WestConnex Road 

Traffic Model (WRTM) has been developed to model heavy vehicles as a separate vehicle class to light 

vehicles.  Heavy vehicles are modelled in WRTM version 2.1 as a distinct vehicle class, having separate 
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travel demand (origin-destination) matrices to private and light commercial vehicles and class-specific 

toll/value of travel time saving response. 

A toll choice model is implemented within WRTM to test the impacts of tolls on the network.  

The WRTM covers an area approximately bounded by the County of Cumberland. The WestConnex project 

area used in the model is shown in Figure 3-1. It covers an extensive area south of the Harbour bounded by 

Parramatta Road/M4, M5/Princes Highway and the Eastern Distributor.  

Figure 3-1 Coverage of WestConnex network 

 

3.2.2 Operational modelling 
Micro-simulation and micro-analytical traffic models were used to assess intersection operations adjacent to 

WestConnex and interchange operations. 

These models reflect likely driver behaviours and can assess the effects of: 

 Changes to key intersections (lane additions/lane removals/lane reconfigurations) 

 Changes to ramps at interchanges (lane additions/lane removals/lane reconfigurations) 

 Traffic signal changes (optimisation of green signal times at intersections and interchanges) 

 Public transportation priority (bus priority at traffic signals) 

 Pedestrian needs at intersections 

 Congestion and queuing. 

In conjunction with the WRTM strategic model, the operational models provide a more comprehensive 

assessment of future road infrastructure performance under predicted traffic volumes.  
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The base case operational models were calibrated and validated to current 2014 traffic observations. Once 

calibrated to replicate existing conditions, the models were ready to be used to predict future traffic 

conditions when operated with future traffic demands. 

 Key assumptions   3.3
The traffic assumptions relate to the input assumptions of the strategic traffic models. The key assumptions 

that are the most sensitive to the accuracy of the forecast traffic effects on the network are: 

 Department of Planning and Environment 2014 land use projections apply 

 Network improvements within the study area and their timing 

 Value of travel time savings by vehicle type and their change over time (for traffic assignment and toll 

diversion) 

 Intersection operation and treatment of traffic delay 

 Link speed flow relationships. 

The key WestConnex assumptions are: 

 WestConnex will be tolled    

 WestConnex includes Sydney Gateway  

 A northern CBD access from WestConnex onto the Anzac Bridge is introduced after Western Harbour 

Tunnel is operational 

 A southern CBD access will be available at Camperdown (Parramatta Road bypass) 

 Related network and access improvements will be built at the southern CBD access. 

 Traffic scenarios modelled 3.4
The following scenarios were modelled and assessed for the purpose of the WestConnex traffic analysis, 

covering the years over which the WestConnex stages are planned to be implemented: 

 Scenario 1: Road network as configured and operated in 2012 (current situation) 

 Scenario 2: ‘Do minimum’ at 2031 (WestConnex not implemented) 

 Scenario 3: 2031 with WestConnex, including Sydney Gateway and no off-ramps at the Rozelle 

Interchange 

 Scenario 4: Scenario 3 with the addition of the off-ramps at Rozelle and a Western Harbour Tunnel at 

2031  

The Base Case for the Updated Strategic Business Case is Scenario 2: the 2031 network with no 

WestConnex included in the network.  

 Treatment of induced traffic 3.5
For the Updated Strategic Business case, the modal assessments and estimates of induced traffic have 

been based on the New Zealand economic evaluation guidelines4 and international practice. Induced traffic 

for WestConnex comprises the following: 

 Redistributed traffic to WestConnex from other competing routes 

 Modal shifts to WestConnex from competing public transport services 

 New traffic generated that would not have occurred without WestConnex. 

                                                      
4 Economic Evaluation Manual, New Zealand Transport Agency, 2013 
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4 Existing and future network performance without 

WestConnex 

 Overview 4.1
This chapter presents a summary of the change in traffic conditions between the existing (2012) and future 

‘do minimum’ (2031) networks. It sets out the broad traffic need for WestConnex.   

The key findings of this chapter include: 

 East to west traffic movements throughout Sydney show high demand to the inner southern suburbs and 

the Port Botany/airport zone from the west. Very limited traffic travels to the city from the west 

 Car driver traffic growth from 2012 to 2031 is forecast to grow about 1.7 per cent, per year  

 Roads carrying the largest volumes of traffic include the M4 Motorway, Parramatta Road, M5 East, 

Sydney Harbour Bridge and Tunnel, Anzac Bridge and Southern Cross Drive  

 By 2031, many roads across Sydney become heavily congested reducing average link speeds 

considerably 

 Travel times in major corridors (for 2031) would increase by 20 per cent when compared with 2012. 

 The 2012 network performance  4.2

4.2.1 Origin and destination movements 
The modelled existing (2012) trip origin and destination movements crossing a north-south screenline (in 

red) on the WestConnex project network are shown in Figure 4-1 for the morning peak. The results show 

there is a high demand for road based travel to the inner southern suburbs and the Port Botany/airport zone 

from the west with no significant travel to the CBD precinct. 

Figure 4-1 Trip Origin and Destination movements across a city-wide north-south screen line, 2012 morning peak hour 

 



WestConnex Updated Strategic Business Case 

 

 

  28  

4.2.2 Network traffic volumes 
The existing Average Weekday Traffic (AWT) volumes and heavy vehicle volumes on the project area road 
network are illustrated on  
Figure 4-2 and Figure 4-3 respectively. Roads that carry the greatest traffic flows also carry the largest 

volumes of heavy vehicles, including the M4 Motorway, Parramatta Road, City West Link, M5 East, Victoria 

Road, Western Distributor, Harbour Bridge, Eastern Distributor and Princes Highway. 

Figure 4-4 shows the major heavy vehicle routes to and from the Airport and Port Botany and illustrates the 

importance of the M5 Motorway and M5 East for the movement of freight to the Airport/Port Botany 

economic zone. 

 
Figure 4-2 Average Weekday Traffic volumes - all vehicles (2012)
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Figure 4-3 Average Weekday Traffic volumes - heavy vehicles (2012)  

 

 

Figure 4-4 Major heavy vehicle routes and volumes to and from the Airport/Port Botany, morning 2012   
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Figure 4-5 Screenline locations  

 

 
A number of screenlines have been established at key locations shown in Figure 4-5. An analysis of traffic at 

these screenlines with and without WestConnex is shown in Table 4-1. This table shows modelled average 

weekday and peak (morning and afternoon) traffic volumes on the screenlines.  

The 2012 major movements shown in the table include: 

 The M4 Motorway (at the old toll plaza) carried around 165,000 vehicles per average weekday in six 

lanes of traffic 

 The M5 East carried around 98,000 vehicles on an average weekday in four lanes of traffic   

 The Anzac Bridge carried over 140,000 vehicles on an average weekday in eight lanes of traffic 

 The Harbour Bridge carried an average weekday volume of 180,000 vehicles per average weekday in 

eight lanes (i.e. seven car lanes and one lane bus lane) 

 Southern Cross Drive carried around 150,000 vehicles per average weekday 

 General Holmes Drive, north of M5 East carried around 175,000 vehicles per average weekday. 

Table 4-1 Average Weekday Traffic (AWT) and peak (AM and PM) traffic volumes within the WestConnex Project Area Network (2012)  

 Location  2012 Average weekday 2012 AM  EB/NB 2012 PM WB/SB

SCREENLINE 1    

1.1 Victoria Road 50,490 4,100 4,140 

1.2 M4 Motorway 165,890 11,190 10,800 

1.3 Parramatta Road @ Auburn 35,940 2,140 2,550 

SCREENLINE 2    

2.1 Lyons Road West 19,100 1,260 1,270 

2.2 Queens Road 15,530 1,180 1,200 

2.3 M4 East Mainline - - - 

2.4 Parramatta Road @ Five Dock 80,700 5,220 5,690 
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SCREENLINE 3    

3.1 Dobroyd Parade/City West Link 62,440 3,850 3,860 

3.2 M4 – M5 Link (Haberfield to Rozelle) - - - 

3.3 Marion Street 14,060 1,110 1,030 

3.4 Parramatta Road @ Leichhardt 58,690 4,080 5,010 

SCREENLINE 4    

4.1 Anzac Bridge 142,710 9,790 9,280 

4.2 Parramatta Road @ Glebe 27,820 2,580 2,290 

4.3 Camperdown Ramps - - - 

SCREENLINE 5    

5.1 Homebush Bay Drive 78,740 5,640 5,210 

5.2 Concord Road 31,700 2,330 2,360 

SCREELINE 6    

6.1 Victoria Road/Iron Cove Bridge 79,230 6,120 6,000 

6.2 Western Harbour Tunnel - - - 

6.3 Sydney Harbour Bridge 183,210 14,000 12,810 

6.4 Sydney Harbour Tunnel 94,580 7,160 6,950 

SCREENLINE    

7.1 Fairford Road/Joseph Street 65,210 5,190 4,950 

7.2 Hume Highway 32,190 3,070 2,840 

7.3 Roberts Road 74,150 4,390 4,970 

7.4 Burwood Road 30,260 2,390 2,570 

7.5 New Canterbury Road 24,010 2,120 2,000 

7.6 Sydenham Road 27,980 1,730 1,770 

7.7 Princes Highway/King Street 39,710 2,700 3,100 

7.8 M4-M5 Link (St Peters to Camperdown) - - - 

7.9 Euston Road 7,610 530 590 

7.10 Bourke Road 14,140 910 980 

7.11 O’Riordan Street 38,360 3,250 3,210 

7.12 Botany Road 28,330 2,110 2,440 

7.13 Southern Cross Drive 153,300 10,300 9,620 

SCREENLINE 8    

8.1 M5 East existing 98,120 6,560 6,370 

8.2 New M5  - - - 

8.3 Princes Highway 34,280 2,670 3,360 

8.4 West Botany Street 31,490 1,770 2,180 

8.5 General Holmes Drive, S of M5 86,110 6,590 6,470 

SCREENLINE 9    

9.1 General Holmes Drive, N of M5 177,760 12,220 12,560 

SCREENLINE 10    

10.1 Stoney Creek Road 23,010 1,830 890 

 

Figure 4-6 illustrates the morning peak hour traffic volumes on the WestConnex project area network. 

The locations listed in Table 4-1 carrying the highest average weekday traffic volumes also carry the largest 

morning peak period flows. 
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Figure 4-6 Modelled existing morning peak hour traffic volumes (2012, all vehicles)  

 

 

4.2.3 Network congestion  
Road congestion can be expressed by the ratio of the road’s peak hour traffic volume compared to its 

theoretical capacity in passenger car units (pcu’s) per hour. This is known as the volume to capacity ratio. A 

ratio of over one indicates the road is operating over its intended capacity, and will experience congestion. 

The red links on Figure 4-7 indicate those roads that are operating at or above capacity during morning peak 

period. Table 4-2 shows the modelled volume to capacity ratios on the existing network for the morning peak 

in 2012.  

Parramatta Road, City West Link, M5 East, the M4 Motorway, Anzac Bridge and Sydney Harbour Bridge and 

Tunnel have a volume to capacity ratio of 1.0 and above in Table4-2, indicating high levels of peak hour 

congestion and delay with resulting low travel speeds. These are the roads that also carry the highest 

volumes (refer to Figure 4-2 and Figure 4-3). Additional locations that also show high volume to capacity 

ratios include Victoria Road, Sydenham Road, and General Holmes Drive, which run at capacity in both the 

morning and evening peak.  

Screenline locations are shown in Figure 4-5.  
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Figure 4-7 Modelled volume to capacity ratios on the Strategic Network (morning peak, 2012)  
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Table 4-2 Volume to Capacity ratio (V/C) estimates for selected Links (AM and PM peak hours, 2012)  

Location  2012 AM Peak 2012 PM Peak

SCREENLINE 1   

Victoria Road 0.9 1.1 

M4 Motorway 1.1 1.0 

Parramatta Road @ Auburn 0.5 0.6 

SCREENLINE 2   

Lyons Road West 0.8 0.9 

Queens Road 0.8 0.9 

M4 East Mainline - - 

Parramatta Road @ Five Dock 0.9 1.0 

SCREENLINE 3   

Dobroyd Parade/City West Link 1.1 1.1 

M4 – M5 Link (Haberfield to Rozelle) - - 

Marion Street 1.0 0.7 

Parramatta Road @ Leichhardt 1.2 1.0 

SCREENLINE 4   

Anzac Bridge 0.9 0.6 

Parramatta Road @ Glebe 0.9 0.8 

Camperdown Ramps - - 

SCREENLINE 5   

Homebush Bay Drive 0.9 0.7 

Concord Road 0.6 0.5 

SCREELINE 6   

Victoria Road/Iron Cove Bridge 1.2 0.8 

Western Harbour Tunnel - - 

Sydney Harbour Bridge 1.0 1.1 

Sydney Harbour Tunnel 1.0 1.0 

SCREENLINE 7   

Fairford Road/Joseph Street 0.8 0.8 

Hume Highway 0.5 0.4 

Roberts Road 0.7 0.6 

Burwood Road 0.7 0.6 

New Canterbury Road 0.7 0.6 

Sydenham Road 1.0 1.0 

Princes Highway/King Street 0.6 0.6 

M4 – M5 Link (St Peters to Camperdown) - - 

Euston Road 0.5 1.1 

Bourke Road 0.8 0.8 

O’Riordan Street 0.9 0.9 

Botany Road 0.8 0.8 

Southern Cross Drive 0.9 0.8 

SCREENLINE 8   

M5 East existing 1.0 0.9 

New M5  - - 

Princes Highway 0.5 0.5 

West Botany Street 0.5 0.7 

General Holmes Drive, S of M5 1.1 1.0 

SCREENLINE 9   

General Holmes Drive, N of M5 0.9 1.0 

SCREENLINE 10   

Stoney Creek Road 0.6 0.6 

Note: Due to limitations in the model there are instances where the V/C ratios are greater than 1 because the strategic model cannot 

perform demand or peak spreading in the model. This indicates area with low travel speeds. Also due to limitations there are occasions 

where the V/C ratio is understated at locations. 
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4.2.4 Existing journey times and average speeds 
The modelled average journey times along key corridors are shown in Figure 4-8  below.  

Journey times can be seen to increase by between five and 25 minutes in peak hours along the key  

east-west routes as shown in Figure 4-8 when compared with travelling in the off-peak periods. 

Figure 4-8 Existing average peak hour travel times in key corridors (2012)  

 

Average link speeds for selected roads are presented in Table 4-3. This table shows speeds of less than 

10km/hr along Parramatta Road at Leichhardt, Lyons Road West and Iron Cove Bridge. This is 50km/hr 

below the posted speed limit. 

Other roads that also experience very low speeds include General Holmes Drive, south of M5 East and 

Princes Highway/King Street with speeds as low as 14km/hr in the peak periods. 
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Table 4-3 Average speeds on selected roads on the WestConnex project area network (2012) 

Location  2012 AM Peak  (km/hr) 2012 PM Peak (km/hr)

SCREENLINE 1   

Victoria Road 48 18 

M4 Motorway 22 71 

Parramatta Road @ Auburn 16 43 

SCREENLINE 2   

Lyons Road West <10 26 

Queens Road 26 22 

M4 East Mainline - - 

Parramatta Road @ Five Dock 19 26 

SCREENLINE 3   

Dobroyd Parade/City West Link 19 20 

M4 – M5 Link (Haberfield to Rozelle) - - 

Marion Street <10 11 

Parramatta Road @ Leichhardt <10 29 

SCREENLINE 4   

Anzac Bridge 54 54 

Parramatta Road @ Glebe 26 34 

Camperdown Ramps - - 

SCREENLINE 5   

Homebush Bay Drive 65 39 

Concord Road 41 41 

SCREELINE 6   

Victoria Road/Iron Cove Bridge <10 50 

Western Harbour Tunnel - - 

Sydney Harbour Bridge 40 37 

Sydney Harbour Tunnel 67 67 

SCREENLINE 7   

Fairford Road/Joseph Street 66 65 

Hume Highway 59 45 

Roberts Road 67 58 

Burwood Road 48 40 

New Canterbury Road 40 50 

Sydenham Road 30 34 

Princes Highway/King Street 14 14 

M4 – M5 Link (St Peters to Camperdown) - - 

Euston Road 20 37 

Bourke Road 25 24 

O’Riordan Street 32 31 

Botany Road 40 20 

Southern Cross Drive 71 72 

SCREENLINE 8   

M5 East existing 35 49 

New M5  - - 

Princes Highway 39 49 

West Botany Street 37 49 

General Holmes Drive, S of M5 11 14 

SCREENLINE 9   

General Holmes Drive, N of M5 63 61 

SCREENLINE 10   

Stoney Creek Road 47 <10 

 

The high travel demand and constrained capacity of major motorways and arterial corridors is causing peak 

period congestion across the network. Peak period average traffic speeds of between 30 and 40 per cent 

below posted speeds are contributing to increasing travel times and unreliability across the network with 

cross-city journeys taking between 80 and 90 minutes (for example Penrith to Sydney CBD).   
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Figure 4-9 illustrates the distribution and extent of delay on the network in the morning peak period. The 

major motorway and arterial routes (Parramatta Road, M4, M5 and M5 East) used by commercial vehicles 

from the west to and from Port Botany and the Airport economic zone are running close to capacity for long 

periods of the day.   

Figure 4-9 Network delay: differences between modelled speeds and posted speed limits, existing (2012) morning peak (red links are 

the slowest, 75% below posted speeds) 

 

 Future 2031 network performance without WestConnex 4.3

4.3.1 Land use growth and trip movements 
Traffic volumes on the Sydney road network are forecast to grow by about 1.5 per cent, per year on average 

over the next 20 years. Over this period, traffic on the arterial road network is predicted to grow by up to  

37 per cent compared with to 2012. Motorway average weekday traffic volumes would increase at higher 

rates and peak congestion periods would spread.  

The Department of Planning and Environment 2014 population projections predict additional population 

growth of over 300,000 by 2031, compared to earlier projections (2012). When applied to the BTS STM 

model, this would result in over a million additional car driver trips per day on the 2031 network. 

There is predicted to be a total of over 19 million car driver trips on the future road network in 2031  

(an average 3.3 trips per day, per resident population).   
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Figure 4-10 Projected population and jobs increases (2011 to 2031) in the eastern and western sections of Sydney 

 

The growth in movement in the western corridor and in the south west part of the city can be seen by 

comparing the existing and future projections shown in Figure 4-10. Furthermore Figure 4-11 and  

Figure 4-12 show existing and future trip origin and destination movements across a north-south screenline. 

An important observation from these figures is that there are relatively few trips from the west (M4 and 

Parramatta Road, east of James Ruse Drive and the M5, west of Fairford Road) to and from the Sydney 

CBD.  

Most trips from the west are short distance trips and/or more importantly, movements to and from the  

Port Botany/Sydney airport zone.  
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Figure 4-11 Trip origin and destination movements across a north-south screenline, 2012 morning peak  

 

Figure 4-12 Trip origin and destination movements across a north-south screenline, 2031 morning peak  
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4.3.2 Future network traffic volumes 
The modelled future average weekday traffic volumes without WestConnex in 2031 are shown in  

Figure 4-13. Heavy vehicle volumes on the network are shown in Figure 4-14 and truck movement to and 

from Port Botany/Airport are shown in Figure 4-15.  

The 2031 network and traffic patterns are similar to the 2012 case, but with significantly increased average 

weekday volumes. 

Without network improvements, heavy vehicles would continue to use the strategic network (motorways and 

major arterial roads) in 2031 in a similar way to 2012. Commercial vehicle traffic growth will, on average, be 

higher than general traffic growth. Heavy vehicle volumes will be between 60 per cent and 80 per cent higher 

than 2012, with the highest growth on routes to the Port Botany/airport economic zone, including Parramatta 

Road, M5 and M5 East.  

Furthermore, the proportion of heavy vehicles in the average weekday traffic volumes on these routes is 

forecast to be higher than 2012. Further detail on truck volumes is provided in Chapter 5. 

Figure 4-13 Modelled average weekday traffic: ‘do minimum’ (2031) 
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Figure 4-14 Modelled average weekday volumes- heavy vehicles: ‘do minimum’ (2031)  

 
 

Figure 4-15 Heavy vehicle routes and volumes to and from the airport/Port Botany: ‘do minimum’ 2031  
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The modelled increases in average weekday and peak hour volumes on key roads are shown in Table 4-4 

and Table 4-5. 

The change in average weekday volumes (from 2012 to 2031) would vary from an increase of five per cent 

(Dobroyd Parade/City West Link) to an increase of 60 per cent on the Hume Highway.  

Traffic volumes on Parramatta Road at Glebe would increase by up to 45 per cent at the eastern end. The 

model accounts for the significant population growth along the Parramatta Road corridor, resulting in a 

differential between population and employment growth. This produces additional trips along the corridor.  

The model does not, however, include any population and employment changes that would arise from the 

UrbanGrowth NSW ‘New Parramatta Road’ urban renewal project.  

Table 4-5.shows that by 2031, morning peak flows would be equal to off peak flows over large parts of the 

network. By 2031 the growth in average weekday traffic volumes would be higher than the increase in peak 

period growth across the network as a result of capacity constraints in the peak hour. This would result in 

increasing congestion and peak spreading (longer peaks in both the morning and evening peak periods 

compared with 2012). 

The expected peak hour traffic growth along Parramatta Road varies from less than 10 per cent up to  

60 per cent. Peak hour traffic volumes on Botany Road, Hume Highway and Princes Highway are also 

expected to grow by 50 per cent to 60 per cent over the 20 year period.  

Table 4-4 Increase in average weekday traffic volumes on roads most affected by congestion (total two-way)  

Location  2012 Average weekday 2031 Average weekday % Growth 

SCREENLINE 1    

Victoria Road 50,490 67,780 34% 

M4 Motorway 165,890 187,180 13% 

Parramatta Road @ Auburn 35,940 51,480 43% 

SCREENLINE 2    

Lyons Road West 19,100 22,580 18% 

Queens Road 15,530 19,630 26% 

M4 East Mainline - - - 

Parramatta Road @ Five Dock 80,700 87,830 9% 

SCREENLINE 3    

Dobroyd Parade/City West Link 62,440 65,570 5% 

M4 – M5 Link (Haberfield to Rozelle) - - - 

Marion Street 14,060 18,090 29% 

Parramatta Road @ Leichhardt 58,690 72,110 23% 

SCREENLINE 4    

Anzac Bridge 142,710 158,140 11% 

Parramatta Road @ Glebe 27,820 40,710 46% 

Camperdown Ramps - - - 

SCREENLINE 5    

Homebush Bay Drive 78,740 87,630 11% 

Concord Road 31,700 39,050 23% 

SCREELINE 6    

Victoria Road/Iron Cove Bridge 79,230 90,720 15% 

Western Harbour Tunnel - - - 

Sydney Harbour Bridge 183,210 209,970 15% 

Sydney Harbour Tunnel 94,580 117,820 25% 

SCREENLINE 7    

Fairford Road/Joseph Street 65,210 90,190 38% 

Hume Highway 32,190 51,870 61% 

Roberts Road 74,150 83,540 13% 

Burwood Road 30,260 42,680 41% 

New Canterbury Road 24,010 31,210 30% 

Sydenham Road 27,980 31,360 12% 
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Princes Highway/King Street 39,710 61,120 55% 

M4 – M5 Link (St Peters to Camperdown) - - - 

Euston Road 7,610 10,150 33% 

Bourke Road 14,140 18,890 34% 

O’Riordan Street 38,360 45,320 18% 

Botany Road 28,330 40,430 43% 

Southern Cross Drive 153,300 192,260 25% 

SCREENLINE 8    

M5 East existing 98,120 111,870 14% 

New M5 - - - 

Princes Highway 34,280 49,190 44% 

West Botany Street 31,490 39,510 25% 

General Holmes Drive, S of M5 86,110 104,830 22% 

SCREENLINE 9    

General Holmes Drive, N of M5 177,760 213,640 20% 

SCREENLINE 10    

Stoney Creek Road 23,010 35,380 54% 

 

Table 4-5 Average weekday and peak hour (morning and afternoon) traffic volumes: ‘do minimum’ (2031)  

Location  2031 Average weekday 2031 AM Peak 2031 PM Peak

SCREENLINE 1    

Victoria Road 67,780 4,920 5,010 

M4 Motorway 187,180 12,490 11.660 

Parramatta Road @ Auburn 51,480 3,400 3,560 

SCREENLINE 2    

Lyons Road West 22,580 1,430 1,460 

Queens Road 19,630 1,402 1,420 

M4 East Mainline - - - 

Parramatta Road @ Five Dock 87,830 5,450 6,030 

SCREENLINE 3    

Dobroyd Parade/City West Link 65,570 4,150 4,070 

M4 – M5 Link (Haberfield to Rozelle) - - - 

Marion Street 18,090 1,300 1,290 

Parramatta Road @ Leichhardt 72,110 5,410 5,720 

SCREENLINE 4    

Anzac Bridge 158,140 10,650 10,190 

Parramatta Road @ Glebe 40,710 3,520 3,160 

Camperdown Ramps - - - 

SCREENLINE 5    

Homebush Bay Drive 87,630 6,100 5,740 

Concord Road 39,050 2,970 3,230 

SCREELINE 6    

Victoria Road/Iron Cove Bridge 90,720 6,410 6,680 

Western Harbour Tunnel - - - 

Sydney Harbour Bridge 209,970 16,220 14,320 

Sydney Harbour Tunnel 117,820 8,460 8,450 

SCREENLINE 7    

Fairford Road/Joseph Street 90,190 7,060 7,010 

Hume Highway 51,870 4,650 5,010 

Roberts Road 83,540 5,050 5,260 

Burwood Road 42,680 3,160 3,720 

New Canterbury Road 31,210 2,550 2,670 

Sydenham Road 31,360 1,900 1,880 

Princes Highway/King Street 61,120 4,420 4,250 

M4 – M5 Link (St Peters to Camperdown) - - - 

Euston Road 10,150 480 870 

Bourke Road 18,890 1,140 1,220 

O’Riordan Street 45,320 3,720 3,910 
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Botany Road 40,430 3,380 3,380 

Southern Cross Drive 192,260 12,340 11,980 

SCREENLINE 8    

M5 East existing 111,870 7,040 6,930 

New M5 - - - 

Princes Highway 49,190 3,450 4,390 

West Botany Street 39,510 1,960 2,620 

General Holmes Drive, S of M5 104,830 7,920 7,510 

SCREENLINE 9    

General Holmes Drive, N of M5 213,640 14,500 14,790 

SCREENLINE 10    

Stoney Creek Road 23,010 2,960 1,840 

 

4.3.3 Journey times and average speeds 
Journey times in key east-west corridors across the network in 2031 between ‘do minimum’ and 2012 are 

shown in Figure 4-16. 

By 2031, journey times in major corridors will increase by up to 20 per cent during peak periods compared 

with 2012. For example, travel from Liverpool to Sydney would take an extra 12 minutes (25 per cent longer 

than 2012) and from Penrith to the Airport would take an extra 11 minutes (18 per cent longer than 2012). 

Figure 4-16 2031 ‘do minimum’ journey times compared with 2012 base case for key east-west corridors 

 

Figure 4-17 illustrates the extent of delay on the network in 2031 by comparing modelled speeds against 

posted speeds on the network. The results show significant reductions in speed along City West Link, M5 

East, Parramatta Road and around the Botany area for the 2031 morning peak without WestConnex. 
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Figure 4-17 Delay on the network: Modelled speeds compared with posted speed limits, 2031 ‘do minimum’ morning peak (red links are 

the slowest, 75% below posted speeds). 

 

Table 4-6 shows average travel speeds in the peak hours on selected roads in 2012 compared with 2031 ‘do 

minimum’ case. 

By 2031, congestion is forecast to significantly reduce the average peak hour speeds on most strategic 

roads:  

 Sydney Harbour Bridge and Tunnel and General Holmes Drive travel speeds reduce by more than  

70 per cent  

 Speeds on Parramatta Road reduce by an average of 30 per cent across all peak periods with speeds 

less than 10km/h in the westbound afternoon peak periods at Hawthorne Canal  

 City West Link eastbound would operate at speeds 45 per cent below 2012 speeds 

 Southern Cross Drive and Fairford Road/Joseph Street would also experience significant falls in levels of 

service. 

 Speeds on the M5 East would fall significantly over all peak periods, with speeds in the morning  

contra-peak westbound direction (19km/h in 2031 compared with 49km/h in 2012) falling below the 

eastbound direction (21km/h), reflecting the significantly increased westbound demand in the morning. 

The afternoon eastbound speeds would reduce from 67km/h in 2012 to 19km/h in 2031 (a 72 per cent 

reduction) 

 Counter-peak congestion levels are also expected to rise on the M4 Motorway with the morning peak 

westbound travel speed dropping by around 85 per cent (80km/h down to less 11km/h) and the 

afternoon peak eastbound speeds dropping by around 80 per cent (i.e. 88km/h down to less 17km/h). 
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Table 4-6 Modelled average peak hour speeds on selected roads in 2012 and 2031 

Location  AM Peak EB/NB PM Peak WB/SB 

 2012 2031 2012 2031 

SCREENLINE 1     

Victoria Road 48 48 18 <10 

M4 Motorway 22 17 71 44 

Parramatta Road @ Auburn 16 <10 43 42 

SCREENLINE 2     

Lyons Road West <10 <10 26 16 

Queens Road 26 23 22 15 

M4 East Mainline - - - - 

Parramatta Road @ Five Dock 19 19 26 18 

SCREENLINE 3     

Dobroyd Parade/City West Link 19 16 20 11 

M4 – M5 Link (Haberfield to Rozelle) - - - - 

Marion Street <10 <10 11 <10 

Parramatta Road @ Leichhardt <10 <10 29 10 

SCREENLINE 4     

Anzac Bridge 54 54 54 54 

Parramatta Road @ Glebe 26 24 34 33 

Camperdown Ramps - - - - 

SCREENLINE 5     

Homebush Bay Drive 65 64 39 38 

Concord Road 41 40 41 40 

SCREELINE 6     

Victoria Road/Iron Cove Bridge <10 <10 50 46 

Western Harbour Tunnel - - - - 

Sydney Harbour Bridge 40 <10 37 <10 

Sydney Harbour Tunnel 67 10 67 12 

SCREENLINE 7     

Fairford Road/Joseph Street 66 24 65 20 

Hume Highway 59 59 45 43 

Roberts Road 67 66 58 54 

Burwood Road 48 43 40 38 

New Canterbury Road 40 40 50 49 

Sydenham Road 30 19 34 27 

Princes Highway/King Street 14 13 14 14 

M4 – M5 Link (St Peters to 

Camperdown) 

- - - - 

Euston Road 20 20 37 36 

Bourke Road 25 16 24 11 

O’Riordan Street 32 28 31 16 

Botany Road 40 34 20 18 

Southern Cross Drive 71 40 72 63 

SCREENLINE 8     

M5 East existing 35 21 49 33 

New M5  - - - - 

Princes Highway 39 38 49 48 

West Botany Street 37 37 49 49 

General Holmes Drive, S of M5 11 <10 14 <10 

SCREENLINE 9     

General Holmes Drive, N of M5 63 62 61 15 

SCREENLINE 10     

Stoney Creek Road 47 41 <10 <10 
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4.3.4 Network congestion 
The M5 East corridor, Parramatta Road, City West Link, Anzac Bridge, Victoria Road and the Harbour 

Bridge and Tunnel and Eastern Distributor corridor are expected to experience worsening congestion by 

2031 as shown in Figure 4-18. 

The M5 East, Parramatta Road, City West Link and Dobroyd Parade would operate above their capacities 

over all peak periods by 2031. Furthermore in these corridors, all peak periods would spread to a situation 

approaching congestion throughout the day and resulting in peak period speeds reducing significantly.  

Figure 4-18shows the volume to capacity ratios for locations on selected roads in morning peak for the 

WestConnex project area network for 2031 compared with 2012. 

Figure 4-18 Modelled volume to capacity ratios on the Strategic Network (morning peak hour, ‘do minimum’ 2031)  

 

A comparison of the network without WestConnex between 2031 and 2012 shows a significant increase in 

demand and a deterioration of the traffic performance in terms of reduced travel speeds and increasing 

journey times, link delays and congestion, longer peak periods and declining productivity.  

The locations with significant deterioration in performance within the project network include, General 

Holmes Drive, M5 East, Sydney Harbour Bridge/Tunnel, Iron Cove Bridge, M4 Motorway, Parramatta Road, 

City West Link, Victoria Road, Euston Road and around the Botany area. These locations show results with 

volume to capacity ratios greater than or equal to 1.0. 
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Table 4-7 Volume to capacity ratio comparison on selected roads between existing 2012 and ‘do minimum’ 2031 

Location  AM Peak EB/NB PM Peak WB/SB 

 2012 2031 2012 2031 

SCREENLINE 1     

Victoria Road 0.9 1.2 1.1 1.2 

M4 Motorway 1.1 1.1 1.0 1.0 

Parramatta Road @ Auburn 0.5 0.5 0.6 0.8 

SCREENLINE 2     

Lyons Road West 0.8 0.9 0.9 1.0 

Queens Road 0.8 0.9 0.9 1.0 

M4 East Mainline - - - - 

Parramatta Road @ Five Dock 0.9 0.9 1.0 1.0 

SCREENLINE 3     

Dobroyd Parade/City West Link 1.1 1.1 1.1 1.1 

M4 – M5 Link (Haberfield to Rozelle) - - - - 

Marion Street 1.0 1.0 0.7 0.8 

Parramatta Road @ Leichhardt 1.2 1.2 1.0 1.1 

SCREENLINE 4     

Anzac Bridge 0.9 0.9 0.6 0.8 

Parramatta Road @ Glebe 0.9 1.0 0.8 0.9 

Camperdown Ramps - - - - 

SCREENLINE 5     

Homebush Bay Drive 0.9 0.9 0.7 0.8 

Concord Road 0.6 0.7 0.5 0.6 

SCREELINE 6     

Victoria Road/Iron Cove Bridge 1.2 1.4 0.8 0.9 

Western Harbour Tunnel - - - - 

Sydney Harbour Bridge 1.0 1.3 1.1 1.4 

Sydney Harbour Tunnel 1.0 1.1 1.0 1.0 

SCREENLINE 7     

Fairford Road/Joseph Street 0.8 1.0 0.8 1.1 

Hume Highway 0.5 0.6 0.4 0.7 

Roberts Road 0.7 0.8 0.6 0.7 

Burwood Road 0.7 0.9 0.6 0.8 

New Canterbury Road 0.7 0.7 0.6 0.7 

Sydenham Road 1.0 1.0 1.0 1.1 

Princes Highway/King Street 0.6 0.8 0.6 0.8 

M4 – M5 Link (St Peters to 

Camperdown) 

- - - - 

Euston Road 0.5 0.5 1.1 1.5 

Bourke Road 0.8 1.0 0.8 1.0 

O’Riordan Street 0.9 1.0 0.9 1.0 

Botany Road 0.8 1.0 0.8 1.0 

Southern Cross Drive 0.9 1.0 0.8 1.0 

SCREENLINE 8     

M5 East existing 1.0 1.1 0.9 1.0 

New M5 - - - - 

Princes Highway 0.5 0.6 0.5 0.6 

West Botany Street 0.5 0.5 0.7 0.7 

General Holmes Drive, S of M5 1.1 1.3 1.0 1.1 

SCREENLINE 9     

General Holmes Drive, N of M5 0.9 0.9 1.0 1.1 

SCREENLINE 10     

Stoney Creek Road 0.6 1.1 0.6 1.0 
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Note: Due to limitations in the model there are instances where the V/C ratios are greater than 1 because the strategic model cannot 

perform demand or peak spreading in the model. This indicates area with low travel speeds. Also due to limitations there are occasions 

where the V/C ratio is understated at locations. 
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5 WestConnex traffic effects  

 Overview 5.1
This chapter presents the main traffic outcomes of implementing WestConnex based upon summary outputs 

from the WRTM. For the purpose of reporting, the differences in outputs between WestConnex (which 

includes Sydney Gateway) and the ‘do minimum’ networks (i.e. WestConnex not implemented) determine 

the traffic effects of WestConnex. 

WestConnex has been modelled to operate as a tollway when completed. The traffic numbers reported in 

this chapter therefore allow for the effects of the toll on route choice. For modelling purposes (in order to 

assess a ‘worst case’ scenario), WestConnex is modelled to initially operate without the proposed Rozelle 

Interchange off-ramps until the operation of the proposed Western Harbour Tunnel. Chapter 7 presents the 

main traffic influences on this design arrangement in more detail. 

In terms of benefits, WestConnex will: 

 Reduce traffic volumes along most surface roads in the project area with exception of arterial roads 

impacted by the introduction of a WestConnex portal  

 Improve network congestion on surface roads with significant improvements along the M5 East, sections 

of Parramatta Road, Southern Cross Drive and General Holmes Drive 

 Improve travel times for major corridor routes by around 10 to 20 minutes when compared with the ‘do 

minimum’ case 

 Reduce traffic volumes along Parramatta Road east of Concord Road up to Glebe Point Road 

 Reduce heavy vehicle traffic along Parramatta Road along the section from Church Street to Missenden 

Road (except east of Glebe Point Road, where the volume remains the same as the 2031 ‘do minimum’ 

case) 

 Improve network productivity by increasing vehicle kilometres travelled on the motorway and decreasing 

on the alternate routes and an overall decrease in vehicle hours travelled on the network. 

 Network performance 5.2
WestConnex will provide additional motorway capacity and, in most locations, improve traffic conditions on 

surface roads. Improved journey times and reliability will attract redistributed traffic to the motorway and will 

generate induced traffic to the road network. 

WestConnex will reduce traffic in the M5 East tunnel, benefiting motorway traffic conditions and providing 

reduced travel times and greater reliability during peak periods. 

5.2.1 Traffic demand on WestConnex  
WestConnex will change traffic patterns across multiple corridors attracting significant volumes of traffic. 

Table 5-1 below shows the result of WestConnex and the expected average weekday volumes on the 

motorway and the ramps in 2031. The results show:  

 The eight-lane section of the widened M4 Motorway carries around 160,000 vehicles per average 

weekday 

 The six-lane section of the M4 to M5 mainline tunnels carry around 100,000 vehicles per day up to 

130,000 vehicles per average weekday in the M4 East tunnel  

 The four-lane sections of the M5 East carry around 50,000 vehicles per average weekday with the  

New M5 carrying around 37,000 vehicles per average weekday 
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 The ramps that influence this mainline volume carry between 20,000 up to 65,000 vehicles per average 

weekday (total two-way volumes). 

Table 5-1 Forecast average weekday traffic volumes in the mainline tunnels and ramps in 2031 

Location 2031 average weekday volumes (Stage 1 +2 +3) 

Mainline tunnels  

Widened M4 Motorway, E of James Ruse Drive 163,800 

M4 East, E of Concord Road 132,400 

M4-M5 Link (b/w Haberfield to Rozelle) 105,000 

M4-M5 Link (b/w Camperdown and Rozelle) 99,800 

M4-M5 Link (b/w Camperdown and Street Peters) 111,200 

M5 East Existing 49,300 

New M5  37,200 

Sydney Gateway 89,400 

Ramps  

Concord Road Ramps 29,600 

Wattle Street Ramps (x3) 66,000 

Rozelle On-Ramp (west) 32,300 

Rozelle On-Ramp (south) 18,600 

Camperdown Ramps 38,300 

St Peters Interchange (Campbell Road & Gardeners Road) 38,700 

5.2.2 Change in traffic volumes  
The comparison of average weekday and peak hourly volumes on the WestConnex network is shown in 

Table 5-2. A comparison between the ‘do minimum’ against the WestConnex case is also represented in 

Figure 5-1. 

Figure 5-2 shows similar patterns for heavy vehicles as general traffic. It shows more heavy vehicles will re-

route to use WestConnex, which offers improved access to the Port Botany/airport economic zone.  Fewer 

heavy vehicles will use the M4/King Georges Road/M5 East and Harbour Crossing/Western 

Distributor/Eastern Distributor. 

Most surface roads in Table 5-3 show reductions in average weekday truck movements, indicating they are 

re-routing to WestConnex. There are some locations that show no change in truck volumes with and without 

WestConnex for example Anzac Bridge, Victoria Road, Sydney Harbour Bridge and Tunnel. There are some 

locations where the truck volumes will increase including Parramatta Road at Granville, Homebush Bay 

Drive, General Holmes Drive south of M5 East, Stoney Creek Road and Euston Road. These changes are 

due to the introduction of tolls and traffic travelling to the new WestConnex portal locations. 

WestConnex will significantly relieve congestion on key roads including M5 East, General Holmes Drive, 

sections of Parramatta Road and City West Link. However, some surface roads are predicted to carry 

increased traffic volumes as a result of WestConnex. 

WestConnex will influence traffic across large parts of Sydney. The changes at each sceenline are provided 

below and the screenlines correspond with Figure 4-5. 

 Screenline 1: Reduced volumes on the M4 Motorway with increased traffic on the surface network along 

Victoria Road at Rydalmere and Parramatta Road at Auburn (percentage increase of 12 per cent and 

19 per cent respectively). Introduction of a toll compared to the current no toll configuration results in a 

proportion of driver’s changing their route from the motorway to an alternate surface road. 

 Screenline 2: Reduced average weekday and peak hour volumes on Parramatta Road, Queens Road 

and Lyons Road, with approximately 132,000 vehicles per average weekday using this section of 

WestConnex. 
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 Screenline 3: Reduced volumes on Dobroyd Parade and Marion Street, and a 19 per cent reduction in 

volume along Parramatta Road. Volumes along WestConnex in this section are around 105,000 

vehicles per average weekday. 

 Screenline 4: An increase in traffic across Anzac Bridge (around 20,000 vehicles per average weekday). 

This is due to the opening of the Rozelle on-ramps providing westbound access from Anzac Bridge onto 

WestConnex. The new ramps at Camperdown provide a benefit, showing relief to Parramatta Road 

(noting this screenline excludes the impact of the proposed Western Harbour Tunnel). Chapter 7 

provided additional analysis of modelled impacts with and without Western Harbour Tunnel.  

 Screenline 5: Very little change in traffic volumes on Homebush Bay Drive with WestConnex. However 

Concord Road shows increases in traffic volume of 8,500 vehicles per average weekday, due to the 

new, east-facing ramps at Concord Road. 

 Screenline 6: Very little change in traffic patterns or volumes with and without WestConnex with small 

changes to Iron Cove Bridge and the Sydney Harbour Bridge and Tunnel. 

 Screenline 7: Most surface roads experience a reduction in average weekday volumes with the 

exception of Euston Road, which has an increase of 50,000 vehicles per average weekday due to a 

change to traffic routing at St Peters. Local road upgrades are planned to accommodate this increase. 

Southern Cross Drive will have approximately 24,000 fewer vehicles per average weekday. The 

WestConnex tunnel, north of St Peters Interchange is predicted to carry around 110,000 vehicles per 

average weekday. 

 Screenline 8: Very little change in average weekday volumes on surface roads with the introduction of 

WestConnex. However, the M5 East tunnel shows a reduction of 60,000 vehicles per average weekday. 

The New M5 will carry around 37,000 vehicles per average weekday. The large reduction in the existing 

M5 East tunnel is due to: 

– The introduction of the New M5  

– Drivers’ changing their travel pattern via WestConnex instead using M4-King Georges Road-

M5 East  

– The introduction of tolls. 

 Screenlines 9 and 10: Reduced traffic on General Holmes Drive of around 15,000 vehicles per average 

weekday with an increase on Stoney Creek Road of around 5,000 vehicles per average weekday. 

Table 5-2 Change in morning peak and two-way average weekday traffic volumes on selected WestConnex project area network roads, 

2031 

Location  Do Minimum WestConnex 

 2031 AM 
Volumes (veh/hr) 

2031 Average 
Weekday  
Volumes   
(veh/day) 

2031 AM 
Volumes 
(veh/hr) 

2031 Average 
Weekday 
Volumes 
(veh/day) 

SCREENLINE 1     

Victoria Road 4,920 67,780 5,000 75,710 

M4 Motorway 12,490 187,180 13,860 163,760 

Parramatta Road @ Auburn 3,400 51,480 3,550 61,260 

SCREENLINE 2     

Lyons Road West 1,430 22,580 1,320 20,410 

Queens Road 1,402 19,630 1,300 15,340 

M4 East Mainline - - 9,390 132,420 

Parramatta Road @ Five Dock 5,450 87,830 2,860 45,190 

SCREENLINE 3     

Dobroyd Parade/City West Link 4,150 65,570 3,940 59,650 

M4 – M5 Link (Haberfield to Rozelle) - - 7,970 105,000 

Marion Street 1,300 18,090 1,250 16,180 

Parramatta Road @ Leichhardt 5,410 72,110 4,270 58,200 

SCREENLINE 4     



WestConnex Updated Strategic Business Case 

 

 

  53  

Anzac Bridge 10,650 158,140 12,560 181,400 

Parramatta Road @ Glebe 3,520 40,710 2,800 31,570 

Camperdown Ramps - - 2,630 38,280 

SCREENLINE 5     

Homebush Bay Drive 6,100 87,630 5,960 84,800 

Concord Road 2,970 39,050 3,960 47,570 

SCREELINE 6     

Victoria Road/Iron Cove Bridge 6,410 90,720 6,800 90,370 

Western Harbour Tunnel - - - - 

Sydney Harbour Bridge 16,220 209,970 16,120 212,140 

Sydney Harbour Tunnel 8,460 117,820 8,300 111,730 

SCREENLINE 7     

Fairford Road/Joseph Street 7,060 90,190 6,860 85,130 

Hume Highway 4,650 51,870 4,530 50,640 

Roberts Road 5,050 83,540 4,270 71,000 

Burwood Road 3,160 42,680 2,860 37,370 

New Canterbury Road 2,550 31,210 2,440 29,990 

Sydenham Road 1,900 31,360 1,950 31,760 

Princes Highway/King Street 4,420 61,120 1,340 18,440 

M4 – M5 Link (St Peters to 
Camperdown) 

- - 7,810 111,220 

Euston Road 480 10,150 4,400 60,980 

Bourke Road 1,140 18,890 1,100 16,000 

O’Riordan Street 3,720 45,320 3,630 42,900 

Botany Road 3,380 40,430 2,910 37,340 

Southern Cross Drive 12,340 192,260 11,340 168,040 

SCREENLINE 8     

M5 East existing 7,040 111,870 3,710 49,340 

New M5  - - 3,000 37,180 

Princes Highway 3,450 49,190 3,260 49,880 

West Botany Street 1,960 39,510 2,230 41,030 

General Holmes Drive, S of M5 7,920 104,830 7,960 112,470 

SCREENLINE 9     

General Holmes Drive, N of M5 14,500 213,640 13,730 198,540 

SCREENLINE 10     

Stoney Creek Road 2,960 35,380 3,090 40,430 

 

The effects described in the text and table above are also reflected in Figure 5-1 below.  
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Figure 5-1 Change in average weekday traffic volumes on the network with WestConnex, 2031 

 

The links coloured ‘red’ in this figure show an increase in volume on these roads i.e. an increase volume in 

the WestConnex tunnel. The ‘green’ coloured links show a decrease in volume when compared with the 

base case representing a reduction in traffic volumes of these roads for example Southern Cross Drive and 

General Holmes Drive. 

Figure 5-2 shows similar patterns for heavy vehicles as general traffic. It shows more heavy vehicles will re-

route to use WestConnex, which offers improved access to the Port Botany/airport economic zone.  Fewer 

heavy vehicles will use the M4/King Georges Road/M5 East and Harbour Crossing/Western 

Distributor/Eastern Distributor. 

Most surface roads in Table 5 3 show reductions in average weekday truck movements, indicating they are 

re-routing to WestConnex. There are some locations that show no change in truck volumes with and without 

WestConnex for example Anzac Bridge, Victoria Road, Sydney Harbour Bridge and Tunnel. There are some 

locations where the truck volumes are predicted to increase including Parramatta Road at Granville, 

Homebush Bay Drive, General Holmes Drive south of M5 East, Stoney Creek Road and Euston Road. 

These changes are due to the introduction of tolls and traffic travelling to the new WestConnex portal 

locations. 
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Figure 5-2 Change in average weekday heavy vehicle movements with WestConnex, 2031 

 

Table 5-3 Change in average weekday heavy vehicle volumes on the WestConnex project area network 

Location  2012 Base Average 
Weekday Volumes 

(veh/day) 

2031 DM Average 
Weekday Volumes 

(veh/day) 

2031 WestConnex 
Average Weekday 

Volumes          
(veh/day) 

SCREENLINE 1    

Victoria Road 4,520 6,520 7,780 

M4 Motorway 28,240 35,470 31,000 

Parramatta Road @ Auburn 1,130 1,800 3,730 

SCREENLINE 2    

Lyons Road West 200 290 190 

Queens Road 510 410 160 

M4 East Mainline - - 22,400 

Parramatta Road @ Five Dock 7,740 10,420 2,090 

SCREENLINE 3    

Dobroyd Parade/City West Link 4,580 5,940 4,090 

M4 – M5 Link (Haberfield to Rozelle) - - 19,220 

Marion Street 120 200 160 

Parramatta Road @ Leichhardt 3,900 5,350 2,400 

SCREENLINE 4    

Anzac Bridge 7,200 10,010 10,890 

Parramatta Road @ Glebe 1,150 2,580 1,280 

Camperdown Ramps - - 1,790 

SCREENLINE 5    

Homebush Bay Drive 8,180 8,430 8,820 

Concord Road 750 940 790 

SCREELINE 6    

Victoria Road/Iron Cove Bridge 3,250 4,620 4,720 

Western Harbour Tunnel - - - 

Sydney Harbour Bridge 7,500 9,580 9,960 

Sydney Harbour Tunnel 7,320 8,700 8,830 

SCREENLINE 7    
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Fairford Road/Joseph Street 6,140 8,180 6,770 

Hume Highway 1,890 3,740 4,230 

Roberts Road 12,960 16,050 10,720 

Burwood Road 1,180 2,560 1,270 

New Canterbury Road 890 1,650 1,180 

Sydenham Road 2,410 2,690 1,800 

Princes Highway/King Street 730 1,350 250 

M4 – M5 Link (St Peters to Camperdown) - - 17,490 

Euston Road 620 860 3,450 

Bourke Road 1,370 1,260 1,350 

O’Riordan Street 2,520 2,150 2,310 

Botany Road 1,080 1,200 1,090 

Southern Cross Drive 13,430 14,480 13,630 

SCREENLINE 8    

M5 East existing 22,870 30,220 12,320 

New M5  - - 4,800 

Princes Highway 260 510 510 

West Botany Street 1,120 1,350 1,450 

General Holmes Drive, S of M5 5,640 8,190 12,290 

SCREENLINE 9    

General Holmes Drive, N of M5 26,550 37,070 26,700 

SCREENLINE 10    

Stoney Creek Road 760 1,720 2,280 

5.2.3 Network congestion 
Congestion on a road can be described by the ratio of the volume of traffic it carries to its capacity. A plot of 

network volume to capacity ratios is shown in Figure 5-3. When compared to Figure 4-18, which shows the 

volume to capacity ratios in 2031 without WestConnex, it shows that WestConnex will reduce peak 

congestion on the M5, Parramatta Road and Southern Cross Drive.  

WestConnex tunnels show volume to capacity ratios of 1.0 in the westbound direction between the sections 

of James Ruse Drive and Homebush Bay Drive and the section between Concord Road and Wattle Street. 

These results represent a one hour peak volume and do not include peak spreading or re-routing of traffic 

due to this level of congestion. Further detailed operational analysis is provided in Chapter 6. 
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Figure 5-3 Volume to capacity ratios on the network with WestConnex. 2031 morning peak 

 

Note: Due to limitations in the model there are instances where the V/C ratios are greater than 1 because the strategic model cannot 

perform demand or peak spreading in the model. This indicates area with low travel speeds. Also due to limitations there are occasions 

where the V/C ratio is understated at locations. 

5.2.4 Travel times and average speeds on key roads 
Table 5-4 shows changes in speed and volume to capacity ratio on roads within the project area. As can be 

seen speed improvements reflect a decrease in the volume to capacity ratio when WestConnex is 

implemented.  

Typically, morning peak eastbound volumes toward the CBD are highest and therefore have generally lower 

speeds and higher volume to capacity ratios. However, the westbound morning peak volumes on the  

M4 East show higher volume to capacity ratios and will have vehicle speeds below the posted speed. 
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Table 5-4 Average speeds and volume to capacity ratios for selected links, 2031 morning peak 

Location  Average AM Peak  speed (kph) Volume to Capacity ratio

Eastbound Direction 2031 Do 
Minimum 

2031 WestConnex 2031 Do 
Minimum 

2031 WestConnex 

SCREENLINE 1     

Victoria Road 48 48 1.2 1.2 

M4 Motorway 17 89 1.1 0.9 

Parramatta Road @ Auburn <10 <10 0.5 0.6 

SCREENLINE 2     

Lyons Road West <10 <10 0.9 0.9 

Queens Road 23 24 0.9 0.9 

M4 East Mainline - 80 - 0.7 

Parramatta Road @ Five Dock 19 20 0.9 0.6 

SCREENLINE 3     

Dobroyd Parade/City West Link 16 23 1.1 1.0 

M4 – M5 Link (Haberfield to Rozelle) - 80 - 0.5 

Marion Street <10 <10 1.0 1.0 

Parramatta Road @ Leichhardt <10 <10 1.2 1.1 

SCREENLINE 4     

Anzac Bridge 54 54 0.9 0.9 

Parramatta Road @ Glebe 24 26 1.0 0.9 

Camperdown Ramps - 53 - 1.0 

SCREENLINE 5     

Homebush Bay Drive 64 60 0.9 1.0 

Concord Road 40 36 0.7 0.9 

SCREELINE 6     

Victoria Road/Iron Cove Bridge <10 <10 1.4 1.3 

Western Harbour Tunnel - - - - 

Sydney Harbour Bridge <10 <10 1.3 1.2 

Sydney Harbour Tunnel 10 11 1.1 1.1 

SCREENLINE 7     

Fairford Road/Joseph Street 24 50 1.0 1.0 

Hume Highway 59 59 0.6 0.6 

Roberts Road 66 67 0.8 0.7 

Burwood Road 43 46 0.9 0.8 

New Canterbury Road 40 40 0.7 0.7 

Sydenham Road 19 22 1.0 1.0 

Princes Highway/King Street 13 <10 0.8 1.0 

M4 – M5 Link (St Peters to 
Camperdown) 

- 80 - 0.6 

Euston Road 20 29 0.5 0.9 

Bourke Road 16 16 1.0 0.9 

O’Riordan Street 28 28 1.0 1.0 

Botany Road 34 36 1.0 0.9 

Southern Cross Drive 40 68 1.0 1.0 

SCREENLINE 8     

M5 East existing 21 72 1.1 0.7 

New M5  - 80 - 0.4 

Princes Highway 38 38 0.6 0.6 

West Botany Street 37 37 0.5 0.5 

General Holmes Drive, S of M5 <10 10 1.3 1.3 

SCREENLINE 9     

General Holmes Drive, N of M5 62 63 0.9 0.9 

SCREENLINE 10     

Stoney Creek Road 41 39 1.1 1.1 

Note: Due to limitations in the model there are instances where the V/C ratios are greater than 1 because the strategic model cannot 

perform demand or peak spreading in the model. This indicates area with low travel speeds. Also due to limitations there are occasions 

where the V/C ratio is understated at locations. 
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Changes in travel times to and from the Port Botany/airport economic zone from the west and south-west are 

presented in Figure 5-4. A comparison of morning peak network performance in 2031 with and without 

WestConnex shows that travel times to the Port Botany/airport economic zone improve by as much as 10 to 

20 minutes from the west. Trips to the CBD will be improved by up to 15 to 20 minutes. WestConnex 

provides a significant benefit for those making long distance trips. 

Figure 5-4 Morning peak hour travel time differences in strategic corridors, 2031 

 

5.2.5 Surface road effects on Parramatta Road 
The changes in average weekday traffic volumes along Parramatta Road are shown in Figure 5-5.:  

 The orange bars represent the traffic volumes in 2031 ‘do minimum’ case 

 The green bars represent the traffic volumes when WestConnex is operating. 

 

Once WestConnex is implemented:  

 Traffic volumes between Wentworth Road to Wattle Street reduce by around 25,000 to 50,000 vehicles 

per average weekday 

 Traffic volumes along Parramatta Road increase by around 5,000 to 20,000 vehicles per day between 

Church Street and Underwood Road when compared with the ‘do minimum’ case 

 Traffic volumes east of the Parramatta Road portals decrease by up to 13,000 vehicles per average 

weekday (except for the section east of Glebe Point Road, which is predicted to experience higher traffic 

volumes up to an extra 20,000 vehicles per average weekday). 

The existing lane configuration along Parramatta Road varies between six and four lanes wide. The 2031 

scenario with WestConnex assumes Parramatta Road between Concord Road and Camperdown is reduced 

to four general traffic lanes throughout (as a result of planned public transport improvements in the corridor).  

Figure 5-6 shows that there is an increase in the morning peak hour traffic volume between Church Street 

and Underwood Road with WestConnex when compared with ‘do minimum’. Morning peak hour traffic 

volumes along Parramatta Road between Wentworth Road and Wattle Street show significant reductions 

due to the M4 East tunnel. East of Wattle Street the Parramatta Road traffic volumes in 2031 with 

WestConnex are similar to the 2012 volumes. 
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Figure 5-5 Average weekday traffic volumes on Parramatta Road 

 

Figure 5-6 Morning peak eastbound traffic volumes on Parramatta Road 
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The results in Figure 5-7 show the morning peak hour traffic volume to capacity ratio along Parramatta 

Road. These demonstrate a similar pattern to that seen in Figure 5-6. While most sections of Parramatta 

Road will operate with a volume to capacity ratio below 1.0, ratios greater than 1.0 are predicted from 

Hawthorne Canal to Missenden Road. This indicates queuing and congestion along this part of Parramatta 

Road.  

Figure 5-7 Morning peak eastbound volume to capacity ratio on Parramatta Road 

 

To understand congestion levels and traffic behaviour between Hawthorne Canal and Missenden Road, an 

analysis was undertaken to determine where traffic is coming from and going to i.e. which drivers are using 

this section of Parramatta Road. 

In Figure 5-8:  

 The blue link is Parramatta Road eastbound at Hawthorne Canal in the morning peak period 

 The red lines west of the blue link represent where the traffic is coming from to reach this location 

 The red lines east of this link show where drivers will travel to after passing through this section of 

Parramatta Road. 

With WestConnex, it can be seen in Figure 5-8 that drivers are travelling from WestConnex, 

Parramatta Road, Hume Highway and other smaller surface roads and their destination are 

predominantly south of Parramatta Road and into the city. This analysis indicates that most of the 

traffic using this section of Parramatta Road will be generated locally or has nearby destinations. 

Figure 5-9 

Figure 5-9 shows a similar analysis of Parramatta Road eastbound west of Norton Street. It shows a similar 

pattern to that seen in Figure 5-8. The results show drivers accessing this section of Parramatta Road are 

from WestConnex, Parramatta Road and Hume Highway with destinations south of Parramatta Road and 

into the city. 
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Figure 5-8 Origin and destination analysis on Parramatta Road at Hawthorne Canal, eastbound, morning peak 

 

 

Figure 5-9 Origin and destination analysis on Parramatta Road, west of Norton Street, eastbound, morning peak 

 

Figure 5-10 repeats the analysis on Parramatta Road west of Missenden Road eastbound. It is evident in 

this diagram that most of these trips are local traffic users, accessing this road via Hume Highway, Norton 

Street, Parramatta Road with a very little traffic from WestConnex users. The drivers have destinations to the 

north, south Sydney or to the south. 

Figure 5-10 Origin and destination analysis on Parramatta Road, west of Missenden Road, eastbound, morning peak 
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5.2.6 Freight movement along Parramatta Road 
Figure 5-11 shows that:  

 In 2031, the average weekday freight traffic volumes along Parramatta Road increase substantially in the 

‘do minimum’ case (orange bars) when compared to the existing volumes (blue bars) 

 With WestConnex (green bars), there would be an increase in average weekday truck volumes along 

Parramatta Road west of Wentworth Road when compared with 2031 ‘do minimum’ case, but these 

volumes reduce significantly east of Wentworth Road (except east of Glebe Point Road).  

 With WestConnex, truck volumes along Parramatta Road west of Wentworth Road would increase by 

around 1,500 vehicles per average weekday when compared with ‘do minimum’.  

 Truck volumes along Parramatta Road east of Wentworth Road reduce significantly, by as much as 

10,000 vehicles per average weekday.  

 At the eastern end of Parramatta Road near Missenden Road, truck volumes will be reduced to around 

1,000 vehicles per average weekday. This equates to removing on average around 4,000 trucks per 

average weekday over this section of Parramatta Road.  

 The section east of Glebe Point Road is predicted to continue to experience the same number of trucks 

per day as compared with the no WestConnex case. 

  



WestConnex Updated Strategic Business Case 

 

 

  64  

Figure 5-11 Average weekday heavy vehicle volumes along Parramatta Road 

 

 Induced traffic  5.3

5.3.1 New traffic, mode shift and redistributed traffic 
Estimates of induced traffic volumes on selected roads are shown in Table 5-5 and Table 5-6. The 

estimated number of new trips in the morning peak hour using WestConnex is approximately an extra 600 

vehicles per hour in the AM peak which is equivalent to around 7,000 to 7,600 vehicles per average 

weekday. The change surface road network traffic within the WestConnex project area varies depending on 

location. The major roads increase by approximately 2,000 to 4,000 new car trips or mode share changes 

per average weekday  

Figure 5-12 presents the additional road traffic attracted to the road network as a result of the WestConnex 

project. The induced demand traffic is based on mode shift, to public transport, new traffic generated from 

WestConnex and also redistributed traffic.  

The combined total number of estimated new car trips generated by the full WestConnex project is around 

45,000 in an average weekday in 2031. This would represent 0.4 per cent of the total number of average 

weekday car trips on the Sydney-wide network in 2031. 

Estimates of induced traffic volumes on selected roads are shown in Table 5-5 and Table 5-6. The 

estimated number of new trips in the morning peak hour using WestConnex is approximately an extra 600 

vehicles per hour in the AM peak which is equivalent to around 7,000 to 7,600 vehicles per average 

weekday. The change surface road network traffic within the WestConnex project area varies depending on 

location. The major roads increase by approximately 2,000 to 4,000 new car trips or mode share changes 

per average weekday. 
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Figure 5-12 Induced trips on the network as a result of the WestConnex project. morning peak 2031 

 

Table 5-5 Induced trips on the 2031 surface road network, average weekday traffic 

Location Change in 2031 AM Peak Volumes Change in 2031 Average weekday 
Volumes 

General Holmes Drive 330 3,310 

Southern Cross Drive 320 3,380 

King Georges Road 150 960 

Parramatta Road, E of Norton Street 190 2,000 

Parramatta Road, E of Derwent Street 160 2,870 

Dobroyd Parade, E of Boomerang Street 110 1,130 

Anzac Bridge 270 3,050 

Victoria Road, S of Darling Street 180 2,210 

City West Link, E of Catherine Street 50 530 

Campbell Street, W of Euston Road 120 680 

Gardeners Road, W of Botany Road 260 1,470 

 

Table 5-6 Induced trips on 2031 WestConnex tunnels and ramps. 

Location Change in 2031 AM Peak 
Volumes 

Change in 2031 Average 
weekday Volumes 

Widened M4 Motorway 300 3,000 

M4 East, E of Concord Road 450 7,400 

M4-M5 Link (Haberfield to Rozelle) 650 7,300 

M4-M5 Link (Camperdown and Rozelle) 700 7,600 

M4-M5 Link (Camperdown and Street Peters) 500 7,200 

Wattle Street Ramps 300 3,600 

Rozelle On-Ramp (west) -40 -30 

Rozelle On-Ramp (south) 100 1,000 

Camperdown Ramps 80 1,500 

M5 East (existing and new) 550 5,100 
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5.3.2 Rerouting traffic 
Figure 5-13 Rerouting traffic to WestConnex network, average weekday traffic 2031 

 

WestConnex provides new capacity to attract users off the alternate routes (rerouting traffic). The rerouting 

traffic on the project area network, as a result of implementing WestConnex, is shown in Figure 5-13.  

 The effects of the Rozelle off-ramps 5.4
The current proposal includes plans to stage the opening of the Rozelle Interchange. While traffic from the 

surrounding network will be able to enter WestConnex at Rozelle, the off-ramps will not operate until the 

Western Harbour Tunnel is introduced.  

This phased opening is predicted to impact the surrounding network. The roads that are predicted to be most 

affected are City West Link, Parramatta Road, General Holmes Drive and Southern Cross Drive. Other roads 

affected as shown in Figure 5-14 include Lyons Road, Victoria Road, Eastern Distributor and Sydney 

Harbour Tunnel. 

The results from Table 5-7 show the change in volumes with and without the Rozelle off-ramps. 

There are some locations that show very little change, for example M5 East, General Holmes Drive and King 

Georges Road. There are some locations that show a significant average weekday change in traffic volumes 

on the surface network arising from the omission of Rozelle off-ramps: 

 Southern Cross Drive shows an additional of 10,000 vehicles per average weekday 

 Parramatta Road at Leichhardt shows an additional of 2,000 vehicles per average weekday 

 Anzac Bridge shows an additional of 18,000 vehicle per average weekday  

 City West Links shows an additional of 7,000 vehicles per average weekday 

 Camperdown Ramps shows an additional 6,000 vehicles per average weekday 

 General Holmes Drive north of M5 shows an additional 4,000 vehicles per average weekday. 



WestConnex Updated Strategic Business Case 

 

 

  67  

The results for the scenario without the Rozelle off-ramps still shows volumes on the surface network to be 

less than the volumes in the ‘do minimum’ scenario, with the exception of Anzac Bridge, Parramatta Road, 

and Euston Road. These locations are predicted to be impacted by the addition of portals attracting traffic. 

Figure 5-14 Change in Average Weekday Traffic volumes with and without the Rozelle off-ramps 

 

 

Table 5-7 Change in Average Weekday traffic volumes on selected roads as a result of with and without the Rozelle off-ramps 

Location  Stage 1, 2, 3 (no off-ramps) Stage 1, 2, 3 (with off-ramps)

 2031 AM 
Volumes 

2031 Average 
weekday Volumes 

2031 AM 
Volumes 

2031 Average 
weekday 
Volumes 

SCREENLINE 1     

Victoria Road 5,000 75,710 4,990 75,730 

M4 Motorway 13,860 163,760 13,950 165,040 

Parramatta Road @ Auburn 3,550 61,260 3,560 61,280 

SCREENLINE 2     

Lyons Road West 1,320 20,410 1,320 19,860 

Queens Road 1,300 15,340 1,300 15,290 

M4 East Mainline 9,390 132,420 9,640 135,300 

Parramatta Road @ Five Dock 2,860 45,190 2,830 45,370 

SCREENLINE 3     

Dobroyd Parade/City West Link 3,940 59,650 3,740 52,250 

M4 – M5 Link (Haberfield to Rozelle) 7,970 105,000 9,090 123,690 

Marion Street 1,250 16,180 1,210 14,400 

Parramatta Road @ Leichhardt 4,270 58,200 4,130 56,430 

SCREENLINE 4     

Anzac Bridge 12,560 181,400 13,100 199,160 

Parramatta Road @ Glebe 2,800 31,570 2,780 29,820 

Camperdown Ramps 2,630 38,280 2,500 32,080 

SCREENLINE 5     

Homebush Bay Drive 5,960 84,800 5,960 84,780 

Concord Road 3,960 47,570 3,950 47,750 
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SCREELINE 6     

Victoria Road/Iron Cove Bridge 6,800 90,370 6,660 90,730 

Western Harbour Tunnel - - - - 

Sydney Harbour Bridge 16,120 212,140 16,130 216,930 

Sydney Harbour Tunnel 8,300 111,730 8,300 108,800 

SCREENLINE 7     

Fairford Road/Joseph Street 6,860 85,130 6,840 85,030 

Hume Highway 4,530 50,640 4,530 50,520 

Roberts Road 4,270 71,000 4,220 70,760 

Burwood Road 2,860 37,370 2,860 37,320 

New Canterbury Road 2,440 29,990 2,380 29,570 

Sydenham Road 1,950 31,760 1,920 31,080 

Princes Highway/King Street 1,340 18,440 1,240 17,720 

M4 – M5 Link (St Peters to 
Camperdown) 

7,810 111,220 8,950 130,460 

Euston Road 4,400 60,980 4,370 60,290 

Bourke Road 1,100 16,000 1,080 15,680 

O’Riordan Street 3,630 42,900 3,480 41,900 

Botany Road 2,910 37,340 2,880 36,800 

Southern Cross Drive 11,340 168,040 10,890 158,490 

SCREENLINE 8     

M5 East existing 3,710 49,340 3,590 47,730 

New M5  3,000 37,180 3,150 39,430 

Princes Highway 3,260 49,880 3,270 50,230 

West Botany Street 2,230 41,030 2,220 41,410 

General Holmes Drive, S of M5 7,960 112,470 7,950 112,070 

SCREENLINE 9     

General Holmes Drive, N of M5 13,730 198,540 13,550 194,780 

SCREENLINE 10     

Stoney Creek Road 3,090 40,430 3,090 40,320 

 Network productivity from WestConnex 5.5

Table 5-8 and Table 5-9 and show the overall change in Vehicle Kilometres Travelled (VKT) and Vehicle 

Hours Travelled (VHT) on the network as a result of implementing WestConnex.  

The VKT results comparing 2031 WestConnex and the 2031 ‘do minimum’ case shows that there is a drop in 

the vehicle kilometres travelled on the arterial and the local network with an increase in kilometres travelled 

along the Motorway and Highway routes.  

This indicates that vehicles are travelling less on the existing network and increasing travel on WestConnex. 

The overall change in vehicle kilometres travelled on the network is +615,200 in 2031. 

Table 5-8 Vehicle Kilometres Travelled for AM peak and Average Weekday  

Location  2031 Do Minimum WestConnex  

AM VKT Daily VKT AM VKT Daily VKT

Motorway 1,808,500 26,363,900 1,936,100 27,376,200 

Highway 222,100 3,247,800 224,200 3,326,300 

Arterial 3,663,400 50,897,600 3,633,100 50,636,700 

Sub-Arterial 693,300 9,747,200 686,700 9,654,300 

Collector 1,201,300 16,936,600 1,192,900 16,883,600 

Minor 932,600 12,935,500 927,000 12,866,600 

TOTAL 8,521,200 120,128,500 8,600,000 120,743,700 
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Table 5-9 compares vehicles hours travelled for 2031 WestConnex with the 2031 ‘do minimum’ case. It 

shows that there is a drop in the vehicle hours travelled on all road types including along the Motorway and 

Highway routes.  

This indicates that vehicles are travelling for less time on the network overall and WestConnex is reducing 

journeys times allowing drivers to get to destinations faster. The overall change in vehicle hours travelled is -

108,600 showing a large improvement to the network in 2031. 

Table 5-9 Vehicle hours travelled for morning peak and average weekday  

Location 2031 Do Minimum Stage 1, 2, 3  

AM VHT Daily VHT AM VHT Daily VHT

Motorway 44,900 477,600 42,000 449,900 

Highway 8,400 90,300 8,400 92,000 

Arterial 167,600 1,840,700 161,200 1,787,900 

Sub-Arterial 31,300 381,000 30,500 373,100 

Collector 93,700 1,001,000 92,000 989,400 

Minor 71,200 762,300 70,400 751,800 

TOTAL 417,100 4,552,700 404,400 4,444,100 

 Conclusions 5.6
The key strategic traffic objectives of WestConnex include to:  

 Provide an efficient motorway link between the M4 and M5 and improve traffic flow on the motorway 

network 

 Enable long-term motorway network development, including facilitating new cross-harbour capacity and 

connections to Sydney’s south 

 Improve accessibility and reliability of commercial vehicle movement in the M4 and M5 corridors to 

economic centres, including to Sydney Airport and Port Botany economic zone  

 Improve traffic conditions and ease future congestion on the inner western and south western network, 

including Parramatta Road, supporting urban regeneration and growth 

 Improve overall network productivity. 

5.6.1 Motorway connectivity and traffic flow conditions  
WestConnex will connect the M4 corridor to the M5 corridor. It will provide motorway to motorway travel 

conditions for around 37,000 vehicles per average weekday in the New M5 up to over 160,000 vehicles per 

average weekday along the widened M4 in 2031. When implemented, WestConnex will allow traffic from 

both the M4 Motorway and M5 East to operate at higher average speeds over the day than compared with 

the ‘do minimum’ case. 

5.6.2 Enable growth of motorway network  
WestConnex will provide additional north-south motorway capacity and will facilitate an inner western 

motorway bypass of the Sydney CBD. It will enable a future southern connection for traffic to the M4 and M5 

motorways from the proposed future Western Harbour Tunnel.  

5.6.3 Benefits to commercial vehicle movement  
Improved journey times and travel reliability on the 2031 motorway network will benefit all users of the 

motorway. A greater number of heavy commercial movements will use the motorway network particularly 

from the west to the important economic zone of Port Botany and the airport. Trips from the west will save up 

to 20 minutes travel time with WestConnex when compared with ‘do minimum’ in 2031. 
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5.6.4 Change in overall network productivity from WestConnex 
The overall average weekday change in Vehicle Kilometres Travelled (VKT) and Vehicle Hours Travelled 

(VHT) on the network as a result of implementing WestConnex will be +615,200 and -108,600 respectively in 

2031. This indicates people will travel more kilometres, but travel speeds will be faster with WestConnex.  

6 Traffic operations and influence on WestConnex  
The operations analysis has both supported and guided the development of the WestConnex project. Traffic 

operational modelling enabled detailed investigation of traffic flows in the WestConnex tunnels and the 

operation of connections to the surface road network. Furthermore, the outcomes of the traffic modelling 

influenced design development and changes to the WestConnex scheme. Detailed operational modelling 

concluded the current designs will satisfactorily accommodate the 2031 forecast traffic volumes. 

 Overview 6.1
This chapter summarises the main operational traffic effects of implementing WestConnex based on outputs 

from detailed traffic operations models. It sets out peak period traffic conditions likely in 2031.   

The high level assessment of intersection and interchange traffic operations undertaken was supported by a 

more detailed traffic analysis. Detailed micro-simulation and micro-analytical traffic models were used in 

conjunction with the strategic model to assess both the WestConnex in-tunnel and interchange operations 

and the performance of the surface network adjacent to WestConnex. The outcomes of these assessments 

were used to inform and shape the design of the WestConnex scheme.  

Unless otherwise stated, all network scenarios were assessed against a 2031 future year for the purpose of 

this report and the WestConnex Reference Design formed the basis for all modelling assessments within this 

report.  

A key project requirement is that the WestConnex design operates and interacts with the existing surface 

roads in an effective manner. That is, WestConnex tunnels operate at, or close to posted speeds (80km/hr) 

throughout the day and there is no stationary queuing in the tunnels during peak periods. 

The key considerations that have influenced the design are:  

 Ensuring the design of WestConnex tunnels satisfactorily accommodate predicted traffic volumes 

 Affirming that the merge and diverge points within the tunnel were designed to allow the safe movement 

of the forecast traffic to and from the motorway 

 Locating the interchanges at strategic points on the surface network and ensuring that the network 

surrounding each interchange could accommodate traffic and provide effective access to and from the 

motorway while maintaining a good level of performance for surface traffic 

 A design that takes into account the existing network constraints and limitations including: 

– Concord Road 

– Parramatta Road 

– Anzac Bridge  

– Sydney Harbour Bridge  

– Gardeners Road 

– Airport Drive. 

 Consideration of the connections that will be provided with the surface network including the staging of 

certain entry/exit points e.g. a CBD north access at Rozelle 

 Catering for the future provision of a Western Harbour Tunnel. 
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It should be noted that some drivers will avoid congestion and choose to start their journey either earlier or 

later than originally desired. This behaviour called ‘peak spreading’ has been observed historically in traffic 

pattern changes in Sydney and in many other large major cities around the world. The result of this 

behavioural shift is that the network is subjected to peak traffic volume conditions for longer periods in the 

morning and afternoon. Peak spreading is most likely to occur on: 

 Parramatta Road 

 City West Link  

 Victoria Road 

 The Crescent  

 Anzac Bridge. 

Traffic management measures that complement the WestConnex design are being considered as part of the 

on-going design process to manage the predicted future effects of peak period traffic growth beyond 2031.  

 WestConnex sub-regions 6.2
Given the size of the WestConnex scheme, for the purposes of describing traffic operations, the following 

general areas were used to breakdown the scheme into smaller sub regions. These are shown in  

Figure 6-1.  

Figure 6-1 Sub regional areas of WestConnex used in operational analysis  
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The sub regions are defined as: 

 Western Sydney:  

– Parramatta to Burwood  

– Includes the widening of the existing M4 motorway and construction of the M4 East 

extension in tunnel.  

 Inner west and inner City: 

– Ashfield to Broadway via Rozelle 

– Includes the M4 – M5 Link, provision to link to Western Harbour Tunnel at Rozelle, the  

St Peters Interchange and Sydney Gateway motorway link 

 Southern Sydney: 

– St Peters to Beverly Hills  

– Includes the New M5 and King Georges Road Interchange Upgrade. 

 WestConnex traffic operations 6.3

6.3.1 Western Sydney 
Church Street and Homebush Bay Drive  

Traffic operations on the motorway upgraded as part of the M4 Widening are expected to operate with free 

flow conditions in 2031. The widened motorway will provide four lanes in each direction between Church 

Street and Homebush Bay Drive. It will transition via a surface connection into the M4 East tunnel. It is 

anticipated that vehicles merging and weaving as they enter and exit along the widened motorway will be 

satisfactorily accommodated.  

Concord Road Interchange 

The in-tunnel traffic movements near the Concord Interchange are at or approaching capacity during peak 

periods in 2031. Delay and congestion will occur during these periods. The westbound tunnel during the 

morning peak period is likely to experience traffic speeds below the posted speeds. The tunnel design 

provides three lanes to the east and connects to the widened M4 in the west. The tunnel will be able to 

accommodate the merging and weaving of vehicles entering and exiting along the WestConnex motorway 

route. Modelling indicates that it is unlikely that queuing on the exit ramps at the Concord Interchange 

willimpact on the in-tunnel operation.  

6.3.2 Inner west and inner City  
Wattle Street and Rozelle and Camperdown interchanges 

Operational traffic modelling suggests in-tunnel vehicle movements near the interchanges at Rozelle and 

Camperdown operate generally at posted speeds and without stationary queuing in 2031 peak periods. 

Traffic is predicted to be able to effectively navigate through the tunnel between entry and exit points during 

the peak periods.  

The in-tunnel traffic movements near the Haberfield interchanges are predicted to operate at levels 

approaching capacity and some delay may occur at peak times by 2031. The tunnels will provide three lanes 

in each direction and will accommodate the merging and weaving of vehicles entering and exiting along the 

route. Detailed modelling is on-going to assess any impacts of queuing on the exit ramps caused by 

congestion on the surface road network surrounding the Haberfield interchanges.  

Modelling indicates the tunnel traffic near the Rozelle Interchange will operate efficiently in 2031. Both the 

southbound on-ramp and westbound on-ramp merges can cater for the surface traffic movements entering 
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the tunnel. Modelling suggests these merges will not create any queuing back to the surface streets. The 

interchange is therefore expected to operate satisfactorily. 

In-tunnel vehicle movements near the Camperdown Interchange will operate without significant delay. The 

off-ramps from the tunnel to Parramatta Road will accommodate the predicted traffic volumes in 2031 

without queuing reaching back to the tunnels. The interchange will also accommodate surface traffic 

movements entering the tunnel from Parramatta Road. Vehicles from the northbound and southbound  

on-ramps are predicted to merge satisfactorily. 

St Peters Interchange 

The tunnel design provides three lanes in each direction immediately to north of the St Peters Interchange. 

Peak period modelling indicates the northbound tunnels will adequately accommodate vehicles manoeuvring 

to exit the WestConnex tunnels to Sydney Airport and Port Botany. However, modelling results indicate 

some delay may occur in the southbound tunnels as a result of weaving of vehicles exiting the tunnel to the 

airport. Some slowing of vehicles to below the posted speed limit could occur with future peak period traffic 

volumes. Directional signage well in advance of the exits will assist drivers to select the appropriate lane 

ahead and reduce the risk of delay by distributing weaving movements over a greater distance.  

The modelling of St Peters Interchange also indicates that any queuing on the exit ramps to Gardeners 

Road, Campbell Road, Joyce Drive and Airport Drive will not extend back into main tunnel. The interchange 

is therefore expected to operate satisfactorily.  

Modelling also shows that both the southbound on-ramp and northbound on-ramp merges to the tunnel will 

adequately cater for the surface traffic entering the tunnel. Modelling shows these merges will not create 

queuing back to the surface streets. Therefore the interchanges’ on-ramps and off-ramps are expected to 

operate acceptably in 2031.  

6.3.3 Southern Sydney  
The existing King Georges Road Interchange is being upgraded as part of WestConnex. Operational 

modelling shows that the interchange will operate with acceptable conditions as a result of implementing 

WestConnex by 2023. Any queuing of vehicles exiting WestConnex to King Georges Road will remain on the 

ramps and not extend back to the motorway.  

 WestConnex surface access operations 6.4

6.4.1 Western Sydney surface access 
WestConnex will include the following six interchanges in western Sydney: 

 Church Street Interchange 

 James Ruse Drive Interchange 

 Silverwater Road Interchange 

 Hill Road Interchange 

 Homebush Bay Drive Interchange 

 Concord Road Interchange. 

The strategic traffic modelling predicts traffic increases on the 2031 surface network adjacent to these six 

interchanges, along Parramatta Road and adjacent to the M4 Widening between Church Street and 

Homebush Bay Drive when WestConnex is operational. This is a function of redistributed traffic caused by 

both the project and the introduction of the toll to the M4 Motorway. 

Church Street, James Ruse Drive and Homebush Bay Drive interchanges 
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The existing connections to the widened M4 Motorway from surface roads between Church Street and 

Homebush Bay Drive will be retained. In addition, a new eastbound on-ramp will be provided at Hill Road 

and new westbound on-ramps will be provided at Homebush Bay Drive. 

Operational modelling indicates that traffic volumes on the off-ramps could accommodate the predicted 

traffic volumes leaving the motorway during peak periods. Therefore it is expected that James Ruse Drive 

and Homebush Bay Drive interchanges will operate satisfactorily in 2031.  

Further modelling is being undertaken to understand how surface road congestion on Church Street will 

effect queuing on the off-ramps. This work is being undertaken as part of the development of the Road 

Network Performance Mitigation Plan required by the Department of Planning and Environment Conditions 

of Approval for the M4 Widening. 

Silverwater Road and Hill Road interchanges 

Modelling shows the eastbound off-ramps at Hill Road and Silverwater Road will have extensive queuing 

during peak times and that this may exceed the available ramp storage. 

The operation of the exit ramps is therefore the subject of an ongoing study, which seeks to manage the 

congestion and reduce the queues to within the ramp capacity. The mitigation will be explored in the Road 

Network Performance Mitigation Plan required by the Department of Planning and Environment Conditions 

of Approval for the M4 Widening. 

Concord Road Interchange 

The Concord Road Interchange contains motorway to surface road connections at Concord Road and 

Parramatta Road. Eastbound and westbound access to the tunnel is provided via a series of ramps from 

Concord Road. In addition, access to the westbound carriageway of the widened M4 motorway is provided 

via a new ramp from Parramatta Road at Powell’s Creek. Concord Road between Patterson Road and 

Parramatta Road will be upgraded to accommodate the expected increases in traffic in 2031. 

Modelling suggests the upgraded Concord Road will accommodate the predicted traffic volumes exiting the 

tunnel during the peak periods. Queuing is predicted to remain on the exit ramps and not extend back into 

the main tunnels. Should levels of congestion at the surrounding intersections impact the performance of the 

exit ramps, ongoing monitoring of surface network conditions will need to be undertaken to manage the 

interaction of the ramp and surrounding intersections and enable mitigation measures to be introduced using 

existing traffic control infrastructure.  

6.4.2 Inner west and inner City surface access 
WestConnex will include the following five interchanges in the Inner West and Inner City areas of Sydney: 

 Wattle Street Interchange 

 Parramatta Road Interchange at Haberfield 

 Rozelle Interchange 

 Camperdown Interchange 

 St Peters Interchange 
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Wattle Street/ Haberfield Interchange 

It is acknowledged that the surface roads around the proposed ramp locations are currently heavily 

congested during peak periods. City-bound traffic on City West Link may have an adverse impact on  

off-ramp performance for the M4 East. This will be the last opportunity for traffic destined for the CBD north 

to exit WestConnex. The future provision of an additional CBD north exit at Rozelle is discussed below. 

Similarly, the existing congestion on Parramatta Road, east of Haberfield may have an impact on the 

performance of the Parramatta Road off-ramps from the M4 East. 

Operational modelling indicates it is unlikely that design of the off-ramps at the Wattle Street Interchange or 

Parramatta Road Interchange will exacerbate any queuing caused by surface network congestion. Should 

any peak period traffic impacts occur on the surface roads, continuous live traffic monitoring will be needed 

to initiate management of incidents and congestion using existing traffic control infrastructure. In addition the 

performance of the network surrounding WestConnex ramps will need to be optimised to reduce the 

likelihood of surface road congestion affecting motorway operations. Further analysis and consultation with 

local authorities is ongoing as part of the M4 East planning approvals. 

Rozelle Interchange 

The Rozelle interchange contains a connection at City West Link and makes provision for a future 

connection for the proposed Western Harbour Tunnel. The WestConnex design for this interchange only 

provides for entry from the surface to the tunnel. Exit from the WestConnex tunnel to the surface should only 

be provided upon implementation of the Western Harbour Tunnel. Interim management measures will be 

assessed as part of the design development process. 

Modelling of the surface traffic movements at the Rozelle interchange indicate that the interchange will 

provide an effective access to the WestConnex tunnels in 2031. Traffic modelling indicates the number of 

lanes to be provided for the right turn and left turn movements into the tunnels to cater for the predicted 

traffic volumes. 

The operational modelling of Victoria Road and the Western Distributor shows that these roads will continue 

to be congested during peak periods in 2031. The level of congestion is likely to increase and this will result 

in congested conditions starting earlier in the mornings and later into the evenings. Modelling indicates that 

the right turn movement from Victoria Road towards WestConnex is predicted to increase and to experience 

increased congestion. The increase in vehicles trying to gain access to the right turn lanes is predicted to 

create congestion, increasing delay to vehicles using Victoria Road.  

The predicted increase in traffic volumes travelling westbound along the Western Distributor will be 

accommodated by the upgrades to the Victoria Road / City West Link intersections in the morning peak only. 

In the evening peak, congestion will spread and occur earlier and later than today’s evening peak period.  

Modelling also indicates that the predicted traffic entering the Western Distributor from Pyrmont Bridge Road 

is predicted to add to the congestion on the Anzac Bridge for most of the evening peak period.  

CBD North access 

There are large existing traffic volumes from the west wanting to access the CBD North and cross the 

Sydney Harbour Bridge. At present, both the Anzac Bridge and Sydney Harbour Bridge operate at capacity 

and form traffic constraints in the morning and evening peak periods. Design analysis considered the 

impacts of providing exits from WestConnex at Rozelle. This analysis showed that in 2031, the predicted 

traffic volumes exiting the WestConnex tunnels is predicted to add to existing surface traffic volumes. This is 

predicted to create a demand significantly beyond the capacity of the Harbour Bridge. Operational traffic 

modelling indicates that under this condition traffic is not predicted to be accommodated by the Anzac Bridge 

or Harbour Bridge.  
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The current capacity of both the ANZAC and Harbour bridges therefore limits the viability of a WestConnex 

exit ramp towards the CBD at Rozelle, until such time an additional harbour crossing capacity is provided by 

the new harbour tunnel.  

Camperdown Interchange 

The Camperdown interchange contains a connection between WestConnex tunnels and Parramatta Road. 

This connection will complete the Parramatta Road bypass to the CBD South and is therefore of strategic 

importance.  

Operational modelling indicates that the predicted traffic volumes exiting the main tunnel onto Parramatta 

Road could be accommodated. Traffic exiting via the Camperdown interchange is not predicted to queue 

back to the main tunnels in the AM or PM peak period in 2031. Furthermore, traffic volumes on the 

northbound and southbound onramps are predicted to effectively merge with the in-tunnel vehicles without 

generating any queuing back to the surface roads. Modelling also indicates the Camperdown interchange 

will perform satisfactorily in the WestConnex tunnel and on the surface roads during the peak periods in 

2031. 

St Peters Interchange 

The St Peters interchange contains motorway tunnel to surface road connections at Gardeners Road, 

Campbell Road, Joyce Drive and Airport Drive. The Gardeners Road and Campbell Road connections allow 

for vehicle entry and exit between the WestConnex tunnels and the local surface roads near St Peters and 

Mascot. The Joyce Drive and Airport Drive connection will allow for entry and exit of vehicles between the 

WestConnex tunnels and the Airport and Port Botany local surface roads.  

Modelling indicates the intersection at Gardeners Road / Kent Road will accommodate the predicted traffic 

volumes exiting the tunnel in the peak periods. Queuing on the exit ramp approach to the intersection is 

contained within the length of the ramps and will not extend back into the main tunnels. The intersection at 

Campbell Road / Euston Road will also cater for the predicted traffic volumes exiting the main tunnel in 2031. 

Queuing from the exit ramps is similarly predicted to be contained within the length of the ramp and not 

extend back to the WestConnex main tunnels. Therefore these connections within the St Peters interchange 

are expected to operate satisfactorily in the WestConnex tunnel during the peak periods. 

Operational analysis also indicates both Joyce Drive and Airport Drive surface roads will operate with 

acceptable conditions in 2031. The intersections at Airport Drive / Airport Gateway and Joyce Drive / General 

Holmes Drive will accommodate the 2031 predicted traffic volumes exiting WestConnex. Modelling shows 

queuing on the exit ramps will not impede vehicle movement in the main tunnels during the peak periods. 

Therefore it is expected that these Airport and Port Botany connections will operate satisfactorily in 2031. 

Both the southbound and northbound on-ramp merges from the St Peters interchange to the main tunnels 

will accommodate surface traffic movements entering the tunnel. Modelling shows both these merges will 

operate effectively and will not create any queuing back to the surface streets. The St Peters interchange is 

therefore expected to adequately accommodate traffic from WestConnex to the surface roads in 2031. 

6.4.3 Southern Sydney surface access 
WestConnex will contain the upgraded King Georges Road Interchange in the Southern area of Sydney. 

The existing King Georges Road Interchange is being upgraded as part of WestConnex to increase capacity 

on all ramps. Operational modelling shows that the interchange will operate with acceptable conditions with 

WestConnex in the 2031 network. Modelling shows queuing for vehicles exiting WestConnex to King 

Georges Road will remain on the ramps and will not extend back to the motorway.  
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 Measures to manage future traffic beyond 2031 6.5
By 2031, peak conditions are likely to start earlier and finish later than today to accommodate traffic demand 

from increased population and changes to land use. Modelling of peak period traffic has shown that in 2031, 

traffic entering and exiting WestConnex will result in the adjacent surface road network to be at or near 

capacity. 

Future land use and population forecasts indicate that traffic volumes will continue to grow beyond 2031. To 

ensure ongoing effective operations on and adjacent to the WestConnex motorway network, traffic 

management measures will be needed. This may include the introduction of the Smart Motorways Program 

to improve traffic flow under large traffic volumes. 

While it is not proposed that WestConnex operates under Smart Motorway conditions on opening, provision 

is being made in the design to allow the implementation of any future application of the Smart Motorways 

Program. 

  Conclusions 6.6
The operations modelling and analysis has both supported and guided the development of the WestConnex 

project. It has been used to investigate future traffic operations in and adjacent to tunnels and interchanges 

caused by the predicted traffic volumes. 

The WestConnex project has been shaped by key outcomes of the traffic operational modelling, including: 

 Sections of the Sydney surface road network are currently approaching or exceeding capacity. The 

predicted peak period traffic volumes on the surface road network show significant growth in 2031 with or 

without WestConnex  

 Such is the predicted growth in traffic volumes, it is expected that future peak periods will become longer 

in both the morning peak and evening peaks, spreading congestion over longer periods of the day  

 By 2031, the WestConnex adjacent surface road network would be at or close to capacity in peak 

periods in a no WestConnex scenario. The WestConnex design will adequately accommodate forecast 

traffic volumes and operate satisfactorily for off-peak periods. However the morning peak westbound M4 

East tunnel may experience congestion, which is likely to have speeds reduced below the posted speeds 

 Given engineering design restrictions and the need to avoid queuing in the main tunnels, the proposed 

motorway exit at Rozelle will require active management until such time as the Western Harbour Tunnel 

opens to traffic 

 In order to manage effective motorway operation beyond 2031, demand management measures is 

predicted to need to be applied, including the potential introduction of the Smart Motorways Program and 

the use of existing active traffic control infrastructure 

 Ongoing traffic modelling and analysis is assisting in design development, planning approval 

requirements and the reporting of the effects of demand management policy. 
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7 Traffic effects of the Western Harbour Tunnel on 

WestConnex 

 Overview 7.1
This chapter presents the main traffic effects on WestConnex from the opening of the proposed Western 

Harbour Tunnel. It is noted that Western Harbour Tunnel is subject to ongoing investigation and analysis by 

Transport for NSW. This analysis is indicative of the current level of development and it is acknowledged that 

it will need to be reviewed as the final configuration and timing of Western Harbour Tunnel is confirmed. 

For the purpose of this report, modelling outputs describe the differences between the Western Harbour 

Tunnel and WestConnex road network versus the WestConnex-only road network for 2031. This indicates 

the traffic effects of the Western Harbour Tunnel on WestConnex.  

The Western Harbour Tunnel has been modelled to operate as a tollway. The traffic numbers reported in this 

chapter therefore allow for the effects of tolls.  

There are a number of benefits to the introduction of the Western Harbour Tunnel: 

 The Western Harbour Tunnel completes a north-south inner bypass of the CBD. 

 The Western Harbour Tunnel releases additional north-south capacity across Sydney Harbour and 

relieves traffic on the Sydney Harbour Tunnel and Bridge  

 It enables a WestConnex motorway connection to CBD North (activation of off-ramps at Rozelle 

Interchange) 

 It enables long-term Sydney motorway network development, including potential for a link to the 

Seaforth, known as Beaches Link. 

 Network performance 7.2

7.2.1 Future traffic volumes on harbour crossing motorway network 
The introduction of the Western Harbour Tunnel on WestConnex will change traffic patterns on the Sydney 

motorway network. Table 7-1 below shows the peak hour traffic volumes of both WestConnex and Western 

Harbour Tunnel and the expected volumes forecast to be crossing the Harbour motorway in 2031 with 

Western Harbour Tunnel in the network. The results show that the Western Harbour Tunnel will carry up to 

around 72,000 vehicles per average weekday between Rozelle and North Sydney and require twin, three-

lane tunnel connections at Rozelle.  

Table 7-1 Proposed average weekday traffic volumes in WestConnex and Western Harbour Tunnels and ramps in 2031 

Location  WestConnex with Western Harbour Tunnel 

2031 Average weekday Volumes 

Mainline 

Iron Cove Bridge/Victoria Road 101,000 

Western Harbour Tunnel 71,700 

Sydney Harbour Tunnel 90,300 

Sydney Harbour Bridge 172,700 
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7.2.2 Change in traffic volumes along WestConnex 
The introduction of Western Harbour Tunnel and the off-ramps to the Rozelle Interchange has a significant 

impact on WestConnex, changing traffic patterns in multiple corridors.  

Table 7-2 below shows the impact of this infrastructure and the expected average weekday volumes likely to 

be on WestConnex in 2031. Comparing with and without the introduction of Western Harbour Tunnel, the 

results show:  

 The eight-lane section of the widened M4 Motorway carries around an additional 4,000 vehicles per 

average weekday 

 Increased traffic volumes in all new WestConnex tunnels. This increase ranges from an additional 

10,000 vehicles per average weekday in the M4 East tunnel to an extra 35,000 vehicles per average 

weekday in the M4 to M5 Link 

 The four- lane sections of the existing M5 East show a drop of 3,000 vehicles per average weekday with 

the New M5 carrying an additional 6,000 vehicles per average weekday. 

Table 7-2 Change in average weekday and peak traffic volumes on WestConnex, 2031 

Location WestConnex WestConnex and Western Harbour 
Tunnel 

 2031 AM Peak 
Volumes 

2031 Average 
Weekday Volumes 

2031 AM Peak 
Volumes 

2031 Average 
Weekday Volumes 

Mainline     

M4 Motorway, E of James Ruse 
Drive 

13,900 163,800 14,150 167,600 

M4 East, E of Concord Road 9,400 132,400 10,300 142,100 

M4 to M5 Link (Haberfield to 
Rozelle)  

8,000 105,000 10,600 136,400 

M4 to M5 Link (Camperdown to 
Rozelle) 

8,000 99,800 10,400 134,200 

M4 to M5 Link (Camperdown to St 
Peters) 

7,800 111,200 10,700 143,200 

M5 East Existing Tunnel 3,700 49,300 3,400 46,000 

New M5 Tunnel 3,000 37,200 3,600 43,600 

Airport Gateway 6,100 89,400 7,800 109,400 

 

The morning peak volumes in Table 7-2 show a significant increase in the WestConnex tunnels volumes 

between Concord Road and St Peters Interchange of approximately 2,000 vehicles per hour. This increase 

in volume in the tunnel shows the importance of WestConnex for Western Harbour Tunnel as a motorway 

route. It also results in potential congestion in the tunnel, with some sections potentially reaching capacity. 

This is reflected in Figure 7-1, which shows the volume to capacity of WestConnex with Western Harbour 

Tunnel in the network.  

Sections of the motorway between Concord Road and St Peters Interchange show high volume to capacity 

ratios. Sections of the M4 Widening are predicted to also be at or close to capacity (V/C =1.0). Traffic within 

the M4 – M5 Link tunnels and the M4 East tunnels are expected to travel below posted speeds.  
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Figure 7-1 Link volume to capacity ratio on the network following WestConnex and Western Harbour Tunnel, 2031 morning peak 

 

However, as noted in Chapter 3, the WRTM traffic model provides a high level assessment of traffic 

operations. In addition to this, predicted traffic volumes are for a one-hour peak period. To provide greater 

detail and cater for any potential peak spreading, operational traffic modelling was conducted in parallel 

assessing a longer peak period.  

The WestConnex tunnels are forecast to operate at or near capacity (seen in Figure 7-1). Operational 

modelling also indicated the vehicle movements across the three lanes is predicted to operate with some 

delay. Despite the high predicted traffic volumes, operations in the in-tunnel section are expected to reduce 

but stationary queuing is unlikely to occur.  

7.2.3 Change in traffic volumes on alternate routes 
The comparison of average weekday and peak hourly volumes on the WestConnex project area network are 

shown in Table 7-3. A comparison between the “WestConnex-only” network against the “WestConnex and 

Western Harbour Tunnel” network is also represented. 

The Western Harbour Tunnel provides an additional north-south motorway link across Sydney Harbour and 

completes a future inner bypass of the CBD. Key existing congested north-south roads show significant relief 

with reductions in average weekday traffic: 

 Both Sydney Harbour Bridge and Sydney Harbour Tunnel traffic volumes reduced substantially 

 Southern Cross Drive traffic volumes reduced by approximately 25,000 vehicles per average weekday 

 General Holmes Drive traffic volumes reduced by approximately 9,000 vehicles per average weekday.  

It will also relieve traffic on east-west movements including:  

 Dobroyd Parade traffic volumes reduced by approximately 9,000 vehicles per average weekday 
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 Parramatta Road traffic volumes reduced by approximately 1,500 to 7,500 vehicles per average 

weekday. 

The introduction of the Western Harbour Tunnel also relieves peak period traffic volumes on these road 

links. Congestion will also be reduced on these roads during both the morning and evening commuting 

peaks. 

Average weekday traffic volumes on the Victoria Road at the Iron Cove Bridge are expected to increase 

slightly. This is due to additional capacity now available along Anzac Bridge providing access to the city. 

However, it should be noted that peak-period traffic volumes on the Anzac Bridge remain stable with the 

Western Harbour Tunnel in place.   

The existing Sydney road network will therefore benefit with the Western Harbour Tunnel motorway 

connection in place with a forecast of up to around 72,000 vehicles predicted to travel at the posted speed 

across the Western Harbour Tunnel each weekday in 2031 (7,300 vehicles per hour in the morning peak 

period).  

Table 7-3 Change in average weekday and peak hour traffic volumes on selected WestConnex network roads, 2031 

Location  WestConnex WestConnex and Western Harbour 
Tunnel 

2031 AM 
Volumes 

2031 Average 
Weekday 
Volumes 

2031 AM 
Volumes 

2031 Average 
Weekday 
Volumes 

Sydney Harbour Bridge 16,100 212,100 14,400 172,700 

Sydney Harbour Tunnel 8,300 111,700 6,900 90,300 

Western Harbour Tunnel - - 7,300 71,700 

Anzac Bridge 12,600 181,400 12,000 179,400 

Victoria Road (Iron Cove Bridge) 6,800 90,400 6,700 101,000 

Dobroyd Parade (E of Boomerang Street) 3,900 59,600 3,500 50,900 

Parramatta Road, E of Norton Street 4,300 55,100 4,200 53,500 

Parramatta Road, E of Derwent Street 5,800 75,900 5,600 68,200 

Southern Cross Drive (S of Epsom Road) 11,300 168,000 9,800 143,000 

General Holmes Drive (N of M5 Tunnel) 13,700 198,500 13,200 189,900 

WestConnex Tunnel (N of St Peters Interchange) 7,800 111,200 10,700 143,200 

 Traffic operations influence on project 7.3
The introduction of the Western Harbour Tunnel connection with WestConnex will result in traffic diverting 

from the existing Sydney Harbour Bridge and Tunnel. Significant numbers of vehicle trips will be diverted into 

the new Western Harbour Tunnel crossing via WestConnex. It is predicted Western Harbour Tunnel will 

reduce morning peak hour traffic utilising Sydney Harbour Bridge and Tunnel by approximately  

1,700 and 1,400 vehicles per hour respectively. Operational modelling predicts this large reduction in 

demands will improve conditions along the Anzac Bridge, Western Distributor, and Sydney Harbour Bridge 

and Tunnel.  

Analysis also shows the implementation of Western Harbour Tunnel will allow traffic in the WestConnex main 

tunnel and within the Rozelle Interchange to operate satisfactorily.  

The Western Harbour Tunnel will enable the WestConnex off-ramps at the Rozelle Interchange to operate 

without causing queuing into the WestConnex tunnels. Hence, it will allow for the staged opening of the 

Rozelle Interchange off-ramps to CBD North. 

7.3.1 Motorway and interchange operations 
The introduction of the Western Harbour Tunnel will increase traffic volumes in the Rozelle to St Peters and 

Rozelle to Haberfield tunnels. The volume to capacity ratio in these tunnels during the peak hours is 
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expected to be at or close to 1.0. Under such conditions, traffic speeds are expected to reduce but stationary 

queuing is unlikely to occur.  

The WestConnex and Western Harbour Tunnel motorway network will operate efficiently under the predicted 

2031 traffic volumes. Traffic modelling suggests the tunnels, tunnel merge areas, Rozelle Interchange and 

Camperdown Interchange all operate with acceptable conditions in the peak periods. Analysis does indicate 

some surface road links are predicted to continue to operate beyond their capacity and delay traffic from 

accessing the road network during the peak periods. Should surface road upgrades provide increased 

capacity on the wider road network, these modelling results should be reviewed. 

7.3.2 Surface access operations 
Analysis indicates that Victoria Road, the Western Distributor and the City West Link are predicted to operate 

at or near capacity in both peak periods in 2031. The predicted traffic volume increases for the right-turn 

movement from Victoria Road to WestConnex and City West Link and are predicted to create congestion 

and queuing on the surface road link.  

The Western Harbour Tunnel off-ramp movement to City West Link is predicted to require some capacity at 

the Rozelle Interchange. These movements will need to be re-balanced to provide an increased proportion of 

the interchange’s capacity. This is predicted reduce capacity to the City West Link eastbound and westbound 

movements. Modelling suggests this will increase congestion on this road for a portion of the peak periods. 

In the 2031 peaks, high traffic volumes are predicted on some surface roads around WestConnex and the 

Western Harbour Tunnel. Due to predicted congestion, some of this traffic is predicted to not be able to start 

or finish their journey in the peak period. Some drivers will therefore choose to make their journey either 

earlier or later in the peak period to avoid delay. This behaviour called ‘peak spreading’ is consistent with 

what has occurred in Sydney and other corridors. 

To address the peak period impacts of WestConnex and the Western Harbour Tunnel, traffic management 

measures will be developed as design development progresses.  

 Measures to manage future traffic beyond 2031 7.4
The traffic operations analysis of WestConnex and the Western Harbour Tunnel has shown that in 2031 the 

traffic volumes exiting the motorway network are predicted to be close to capacity.  

Traffic control measures such as the proposed Smart Motorways Program are expected to be needed to 

manage predicted traffic volumes to ensure safe and effective traffic operations on the motorway network 

beyond 2031 to maintain effective traffic conditions on the WestConnex and Western Harbour Tunnel 

motorway network.  

The traffic assessment of Smart Motorways as a management policy to accommodate motorway growth 

beyond 2031 is ongoing as part of the future design development. 

 Conclusions 7.5
WestConnex and the Western Harbour Tunnel will achieve the key traffic objectives of: 

 Providing a new harbour crossing creating additional north-south capacity across Sydney Harbour 

 Allowing for a safe and efficient WestConnex motorway connection across Sydney Harbour 

 Completing a north-south inner bypass of the CBD 

 Relieving traffic congestion in the Sydney Harbour Tunnel  

 Relieving traffic congestion in the Sydney Harbour Bridge  

 Allowing for a safe and efficient WestConnex motorway connection to CBD North  

 Enabling long term motorway network development 
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 Improve overall network productivity 

7.5.1 Additional harbour crossing capacity 
By providing an additional harbour crossing, the Western Harbour Tunnel will increase the Sydney motorway 

network capacity and improve traffic conditions on the existing road network at many locations. The 

improved network connectivity and capacity will attract redistributed traffic to the motorway network. The new 

road link will also generate induced traffic to the motorway network.     

The Western Harbour Tunnel will reduce average weekday traffic volumes in the existing Sydney Harbour 

Bridge and Tunnel in 2031. It will provide benefit to these existing motorways, allowing for reduced travel 

times and greater reliability during peak periods. By reducing future traffic demands across the existing 

harbour crossings, the introduction of the Western Harbour Tunnel also allows a safe and efficient 

WestConnex motorway connection to CBD North (activation of the off-ramps at the Rozelle Interchange).   

7.5.2 Western Harbour Tunnel and Rozelle off-ramps 
Because the Western Harbour Tunnel creates additional capacity for traffic crossing the Harbour, the need to 

manage the off-ramps from WestConnex to Anzac Bridge is removed. The Western Harbour Tunnel will 

relieve the traffic reassignment on City West Link, Parramatta Road, General Holmes Drive and Southern 

Cross Drive as shown in Figure 5-14 and Table 5-7. 

7.5.3 Western Harbour Tunnel and WestConnex objectives 
A strategic objective of WestConnex is to provision for a future connection to the Western Harbour Tunnel to 

allow traffic to cross the Harbour via a new motorway link. The Rozelle Interchange design allows for this 

future connection and hence, WestConnex satisfies this strategic objectives component.  
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Introduction 
The NSW Government, through the WestConnex Delivery Authority (WDA1), engaged the WestConnex 

traffic analysis study in support of the WestConnex Business Case (Sydney Motorways Project Office 2013) 

process. 

The purpose of this study was to develop a WestConnex Road Traffic Model (WRTM) to forecast traffic 

patronage and assess the most likely range of future traffic patronage across the WestConnex scheme 

network for the proposed franchise period. The WRTM is a regional strategic model considered suitable for 

demand analysis and future forecasting. It is not an operational model, therefore, to assess detailed impacts 

further analysis using operational modelling software is required. The WRTM was progressively developed 

as follows: 

 Stream 1 of the WRTM was a fully functional toll choice model of similar design to the final WRTM, 

however some parameters were adopted from recent studies undertaken in Brisbane as suitable data 

was not yet available for Sydney. This approach provided a functional model for use in the preliminary 

Business Case than would otherwise have been possible in the available time. The Stream 1 model was 

commenced in January 2013 and completed in April 2013 in time for use in the preliminary Business 

Case. 

 The revisions made for the Stream 2 model essentially replaced the Brisbane parameters with Sydney 

data and refined transport networks and demands. Survey data for Sydney was collected between March 

and May 2013 to determine Sydney drivers’ willingness to pay tolls (Value of Travel Time Surveys - 

VTTS) and subsequently analysed to replace the Brisbane-based data initially used in Stream 1. Work 

was also undertaken to improve the model’s performance with respect to matching observed traffic 

volume and travel times. The model was reviewed by a Peer Review Committee that includes 

representatives from the WDA, transport planning specialists and academia. The reviewers have 

approved the use of the Stream 2 WRTM for application in the Governments planning and design 

investigations for WestConnex. The Stream 2 model was used to produce the traffic and transport 

assessment as part of this working paper. 

 The Stream 2 model, version 2.1 has been further enhanced and updated with the new land use, 

September 2014 release as well as an elasticity approach to determine the induced demand. 

Modelling approach 
A sound approach to traffic demand modelling was undertaken for this study, including the following: 

 A review of the currently available transport planning models and data was undertaken to determine the 

optimal models and data to provide an appropriate foundation for the WRTM. 

 Available toll choice modelling techniques were assessed in the current Sydney context where multiple 

competing toll roads cover a substantial proportion of the developed Greater Sydney metropolitan area. 

 Base and future population and employment data was sourced from the Bureau of Transport Statistics 

(BTS) (September 2014 release). The Sydney Strategic Transport Model (STM) data together with a 

previously developed model database provided by WDA have both been used as the starting point for 

the development of demand matrices using a matrix estimation process. 

 Existing road infrastructure was reviewed for the base 2012 year and converted into a consistent format 

for representation in the WRTM. A set of future road infrastructure projects for the modelled Sydney 

metropolitan area for 2021 and 2031 was developed and agreed with (NSW) Roads and Maritime 

Services (Roads and Maritime) and is consistent with its current funding and planning policies. These 

projects formed the basis for the base future networks modelled in WRTM.  

                                                      
1 At September 2015 the functions of WDA transferred to Sydney Motorway Corporation and Roads and Maritime Services 
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 Project specific surveys of drivers’ VTTS were undertaken to inform the toll choice modelling to enable 

the model best to reflect current driver behaviour in the specific context of the WestConnex scheme toll 

road facilities. 

 The WRTM project model was developed and calibrated to current observed travel behaviour, then 

validated against 2012 Sydney-wide travel behaviour established in a series of traffic count and travel 

time surveys. It was then adjusted to reflect driver behaviour on Sydney’s toll roads observed in the 

VTTS surveys. The model calibration and validation processes have maintained a specific focus and 

refinement in the WestConnex scheme study area. The WRTM comprises separate time period models 

for morning peak, evening peak, daytime off-peak and night-time off-peak. 

 WestConnex scheme options, developed by WDA, were coded into the WRTM future year models. 

 Future demands were developed by applying the WRTM with future year traffic growth assumptions 

sourced from the STM (that takes account of data like demographics and transport networks) to produce 

the most likely or Base Case scenario. Forecasts were produced by the WRTM for the years 2012, 2021 

and 2031 to produce vehicle demands by toll class and time period for an average weekday at each 

year. 

The WRTM patronage forecasting model developed for this project comprises two separate elements, the 

Base Demand Model (that is based on the STM with updates to incorporate more recent data) and the Toll 

Choice Assignment Model (an assignment module to incorporate toll choice behaviour). The role of each 

model element, and interaction between them, is discussed below. 

The Base Demand Model has been developed using the STM with updated information used to produce 

improved travel demand matrices for detailed toll choice route assignment and project appraisal testing. This 

Base Demand Model provides the forecast capability to address changes in land use, trip distribution and 

mode choice and produces vehicle traffic demands for peak and off-peak periods for subsequent allocation 

to routes in the detailed toll choice assignment model. 

The Toll Choice Assignment Model was developed to test impacts of toll and infrastructure strategies and 

provide infrastructure project traffic forecasts. The model is designed to forecast the traffic choosing to use 

toll and non-toll routes for the representative peak and inter-peak periods of the day. 

Both models run in Emme, an internationally recognised transport modelling package, though much of the 

Base Demand Model development (i.e. the matrix estimation process) was undertaken using Cube software. 

Available data was provided by WDA and Roads and Maritime and was initially used as primary inputs for 

the development of the WRTM including: 

 Traffic volume counts provided by Roads and Maritime for screenlines and project specific counts. 

 Road travel time surveys collected by Roads and Maritime for this project in December 2012.  

 Base 2011 and future years (2021 and 2031) vehicle demand matrices by travel purpose from the STM 

sourced from BTS in February 2013. 

 Population and employment by small zone area provided by BTS consistent with demographics released 

by the (NSW) Department of Planning and Environment (September 2014 release). 

 Toll plaza average day transaction data provided through WDA for many of the toll roads in Sydney, 

including the M5 Motorway, M7 Motorway, M2 Motorway and the Lane Cove Tunnel. 

 Household travel survey data collected by BTS. 

 Private car driver stated and revealed preference value of travel time survey data collected by SKM for 

this study in early 2013. 

 Commercial vehicle stated preference value of travel time survey data collected in late 2012. 

 Aerial photography collected in 2011 by SKM for detailed auditing of road networks. 

 Recently completed and future infrastructure project lists from WDA.  

 Existing strategic models and data within the Sydney region from WDA. 
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The development of improved road traffic demand matrices was required for this study to provide a better 

performance for road traffic forecasting ability than the STM and particularly for the study area. The 

development of the base demand model included: 

 Historical data analysis including collection of existing traffic volumes and existing travel time data across 

Sydney. 

 VTTS analysis to investigate people’s willingness to pay tolls to use toll roads based on project specific 

market research surveys. 

 Annualisation and ramp-up assessments to develop the Average Annual Daily Traffic forecasts from the 

peak hour models. 

 Development of improved road traffic demand matrices. 

 Development of a Toll Choice Model for assigning road traffic to toll routes through the application of a 

toll choice diversion model, known as a distributed Value of Time (VOT) multi-class equilibrium 

assignment model. 

To support the development of the WRTM, an investigation was undertaken into the various toll choice 

assignment methods in the Sydney and Australian context. Based on the assessment, it was determined that 

the WRTM toll choice model should adopt a distributed VOT multi-class equilibrium assignment 

methodology. The key reasons were: 

 The methodology was considered a valid approach for the WRTM toll choice model for assessment of 

the WestConnex scheme. It would address the functional requirements of the project model with 

capabilities to consider a range of tolling strategies and scenario tests. 

 Of the two methodologies considered, that approach would be more flexible as a multipurpose approach 

for WDA to use in the assessment of the broader Sydney network. 

 The approach appears to be emerging within the local market and has recently been used as the 

preferred modelling approach for a number of Australian toll roads. 

To support the development of the WRTM toll choice model, further similar and compatible project specific 

VTTS surveys for private vehicles in Sydney were conducted in March and April 2013 to inform the toll 

choice modelling. Analysis of these surveys was not available for the Stream 1 delivery which was required 

for the Business Case in September 2013 but is included in Stream 2 modelling. 

The WRTM toll choice model was constructed to directly model the range of driver behaviour and was 

adjusted to match the observed patronage on the existing toll facilities. A series of validation checks was 

undertaken to verify the performance of both the base demand and toll choice models within the WRTM.  

The data contained within this traffic and transport assessment has been taken from the Stream 2 model 

following assessment of the model calibration and validation by peer reviewers and agreement that the 

model is suitable for this purpose. At the time this assessment was undertaken, further work was being 

performed on the Stream 2 model to refine it further for use in final financial assessment and design. 

Land use projections 
This section summarises key demographic and land use inputs to the WRTM for both the base year 2012 

models and each of the future year models (i.e. 2021 and 2031). The WRTM is linked to the STM which 

includes the trip generation, trip distribution and mode choice modules and incorporates demographic data 

related to land uses including population, employment and education enrolment projections. For WRTM this 

data has been supplied by BTS as data extracts from the STM and is understood to have been based on the 

latest population and employment projections. 
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 A review of the demographic and land use inputs against these policies was then undertaken to test their 

integrity and suitability for use. WDA established an Assumptions Review Group that has determined many 

of the basic parameters that have formed the basis of the development and forecasting process used by the 

WRTM. The Assumptions Review Group has prepared the WestConnex Assumption Book version 2.2 

attached in Appendix B (WDA 2013) that presents the core assumptions and parameters adopted by the 

WRTM.  

The WestConnex Assumptions Book confirmed the base demographic and land use information (Census 

year base) would be based on the September 2014 data release from BTS. The base vehicle demands from 

STM are consistent with this demographic assumption and therefore provide a consistent base for the future 

demands used in the WRTM. 

It should be noted the BTS projections will be updated in future to reflect planning work being undertaken for 

the Carter Street, Wentworth Point and Bays Precinct Urban Activation Precincts and more broadly concepts 

being developed through WestConnex revitalisation work on a land use and transport structure plan. This 

information was also not yet available for this assessment. 

Induced demand and traffic assessment 
base case 
An elasticity approach to calculate induced demand was the method used to determine the number of new 

uses and the number of public transport users who shift to car. The methodology used has been based on 

the NZ Transport Agency Economic Evaluation Manual (EEM) which contains a clear summary of the 

methods for applying an elasticity method for induced demand on a fixed matrix. Induced demand has been 

incorporated into each scenario tested to understand its impact as a standalone project. 

Demand forecasting limitations 
Traffic forecast modelling is highly complex. Reasonable variations in input parameters, data and 

assumptions result in variations in forecast traffic demand. Forecast traffic from models should therefore be 

considered as a range as opposed to absolute numbers. For the purposes of this traffic and transport 

assessment, the WRTM within its inputs and assumptions has been constructed to produce the best 

estimate of the future traffic demands given the constraints of time and data availability. 

 

 


