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Executive summary 
Background 

The purpose of this report is to identify and assess the transport implications related to the 
proposed M4 Smart Motorway (M4SM) proposal. This analysis supports  to the  M4 Smart  

Motorway Environmental Assessment. This report will form an input to the Review of 
Environmental Factors (REF) for the project.  

A Smart Motorway Scheme is proposed to be applied in both directions to the M4 Motorway 

between west of the Pitt Street overbridge at Mays Hill and Governors Drive at Lapstone. The 
M4 east of the Pitt Street overbridge is being upgraded as part of the WestConnex project and 
is not included in the scope of this project. 

The term “Smart Motorway” is used to describe a motorway where a series of complementary 
technologies are implemented to maximise the performance of the road infrastructure. Roads 
and Maritime Services is proposing to implement the smart motorway scheme to the M4 

motorway in line with NSW and national guidelines. 

One of the short term actions identified by the NSW Long Term Transport Master Plan is to 
“Implement Managed Motorway Systems and new technologies to better address congestion’’. 

The State Infrastructure Strategy 2012-2032 (SIS) mentions that “the most pressing investment 
needs to occur on the M4 and M5 corridors because of their importance for the freight business 
transport task; connecting Global Sydney and the international gateways with the industries and 

residential areas in the West and South-West.” 

Strategic Planning Context 

A series of NSW government policy documents support the objectives and development of the 
proposal. The benefits that would be achieved through implementation of the proposal are 

directly consistent with the goals of NSW 20211, including improvements in travel and transport 
efficiency, travel quality and road safety along the M4 Motorway corridor through expenditure on 
existing road infrastructure. 

The proposal is consistent with the Plan for Growing Sydney2. It would improve the transport 
linkages to regional NSW by improving operational efficiency and safety of the existing M4 
motorway. 

The 2014 Strategy Update3 prepared by Infrastructure NSW (INSW) lists the M4 Smart 
Motorway investment as a critical priority under the strategic objective to optimise passenger 
and freight movements of the existing road network. 

A total of $1.3 billion is recommended in the 2014 Strategy Update by INSW to unlock the 
capacity of Sydney’s existing infrastructure, including $400 million commencing from 2015-2016 
for implementing Smart Motorway technologies including the M4 West. This type of investment 

in the State’s infrastructure has a very high payoff for road users and is a core element of the 
Government’s strategy to tackle congestion4. 

1 Department of Premier and Cabinet, NSW 2021, A Plan to Make NSW Number One (2011) 
2 NSW Planning and Environment, A Plan For Growing Sydney,(December 2014) 
3 Infrastructure NSW State Infrastructure Strategy Update 2014 (November 2014) 
4 Infrastructure NSW, Rebuilding NSW State Infrastructure Strategy 2014 (June 2014) 
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The M4 Smart Motorway Proposal 

Historically, as daily congestion increases, additional capacity is added to the network when the 
demand required and funding becomes available. This demand and supply cycle has continued 
for many decades in response to congestion which tends to return once capacity is reached and 
worsens over time.  

Smart motorways seek to make a better use of existing infrastructure, increasing throughput 
and efficiency and reducing travel time variability through reducing the friction between vehicles 
on the mainline. This may delay or eliminate the need to provide permanent extra capacity. This 
is achieved by: 

 Controlling access to the mainline through ramp signals 

 Variable speed and lane use management signs 

 Continuous network monitoring and VMS on the M4 and wider network 

With ramp signalling in place, additional storage capacity will generally be required at the entry 
ramps to reduce the potential for queuing onto adjacent roads. Similarly, some exit ramps and 
interchanges may need to be upgraded to cater for the demand and traffic flow changes. This 

work would be limited to the ramp and the connecting intersection only. Roads and Maritime is 
proposing to upgrade 20 entry ramps, 7 exit ramps and some interchange intersections along 
the M4. Indicative drawings of the proposed changes are shown in Appendix A. 

Smart motorway systems have been implemented in Europe, USA, New Zealand and Australia, 
with observed benefits including: 

 Significant reduction in travel times 

 Increases in volume and throughput 

 Reduction in crashes 

 Reliability improvements 

The Transport Task performed by the M4 

Currently, congestion costs Sydney $5 billion per annum and this will grow to $8 billion per 
annum by 2020 if nothing is done5. Major arterials such as the M4 Motorway are currently 
congested up to 13 hours a day6 and investment is needed to ensure sufficient road capacity is 

both available and used effectively. 

The corridor between Parramatta and Penrith has been identified as a mass transit corridor. Key 
routes of this mass transit corridor between Parramatta and Penrith are formed from the M4 and 

the Western Rail line that runs parallel and bus services on, for example, the Great Western 
Highway. Public transport and in particular train services are likely to be significantly capacity 
constrained in the future. 

Therefore, private vehicle trips dominate and this trend is likely to remain for the foreseeable 
future in the M4 corridor. Approximately 75 per cent of trips are made by private vehicles in the 
corridor which is slightly greater than the Sydney Greater Metropolitan Area (GMA) average of 

65 per cent (Household Travel Survey).  

Land use forecasts show significant increases are planned for both population and employment 
by 2031 in the M4 corridor. This can only increase the demand for road space and is likely to 

cause greater levels of congestion if nothing is done to ameliorate the impact. 

5 Infrastructure NSW, Rebuilding NSW State Infrastructure Strategy 2014 (June 2014) 
6 Infrastructure NSW State Infrastructure Strategy Update 2014 (November 2014) 
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Freight movements on New South  Wales roads are  expected to  double  between 2011  and  
20367. The M4 forms  a  spine for transport movements linking a series  of industrial and  
commercial areas.  This key function will take on more importance as the broader Western 

Sydney Employment Area continues to rapidly develop, including the proposed Western Sydney  
Intermodal Terminal. 

Since the M4  Motorway is a  high-speed  facility, pedestrian access is not permitted at any point 

along its length. However, cycling facilities will continue to be able  to access the motorway and  
ride along the  shoulder (breakdown lane) east of the  Parramatta  viaduct.  There are likely to  be  
times during construction when cyclists are prohibited from accessing sections of the motorway. 

Current performance of the M4  

The M4 carries between 3,200 and 5,600 vehicles during the peak  hour in the eastbound 
direction and between about 3,200 and 7,100 vehicles in the westbound direction within the 
study area.  

During the peak hours, the average speed along the M4 corridor is up to 50 per cent less than 
the posted speed limits of 90, 100 and 110 km/h.  

The following bottlenecks were identified by Roads and Maritime: 

 M4 eastbound at Roper Road (typical): low speeds and/or queues are observed  
beginning at the Roper Road entry ramp, from 0700 to 0830, extending back as far as  
Mamre Road 

 M4 westbound at Cumberland Highway (typical): low speeds are observed beginning at 
the Cumberland Highway interchange and extending as far back as Church Street, where 
it may merge with queues originating at James Ruse Drive, between 1530 and 1830.  

Modelling approach  

A Strategic Traffic Assignment Model (STAM) for the whole of Sydney has  been  built by Roads 
and Maritime. This model was  refined  by GHD to be used  for the purposes of this assessment.  
The model is built in EMME V4.1. The refinements consisted of:  

 Demand segmentation into cars, rigid and articulated  vehicles  

 Demand adjusted from vehicles to passenger car units (pcu). This effectively weights  
larger vehicles to represent their greater impact on the  road network 

 Revised assignment procedure  

 Updated Freight Movement Model demand  

 The inclusion  of demand from an airport  at Badgerys Creek in 2031 

 Localised adjustment of the STAM volume-delay functions  (VDF) on the M4 to better 
represent demand and journey times.  

 Development of VDF for smart motorways using empirical data about flow breakdown 

from existing smart motorways 

The changes made to STAM as documented in this report have improved the representation of  
traffic  volume and travel time on the M4, for the specific context of modelling the M4SM. 

 

                                                      
7 NSW Government: Transport for New South Wales 2012, ‘NSW Freight and Ports Strategy’, page 
18-19. 
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The following modelling scenarios were developed:  

 2012 Base Year 

 2021/2031 Do Minimum  

 2021/2031 M4SM Proposal 

 2021/2031 Sensitivity tests (low and high ramp delays) 

Summary of findings from the modelling 

Strategically, the modelling shows that:  

 Average end to end travel times on the M4 (Pitt Street overbridge to Governors Lane) is 
approximately 20 per cent  and 10 per cent less for the peak flow and non-peak flow 
directions respectively, when compared to the Do Minimum in 2031. Journey time savings  

of a similar scale have been achieved at other smart motorways locations.  

 During the peak hours in the peak direction, the  average  speed  on the M4  improves by  
approximately five to seven km/h as a result of the M4 Smart Motorway proposal. 

 There is about an 11  per  cent increase  in vehicle kilometres  travelled on  the M4 in the  
peak periods as a  result of the proposal, contributing  to  a  three  per cent  overall increase 
in the study area, with a corresponding reduction in  vehicle travel  on parallel routes such 

as the Great Western Highway. 

 On each section of the M4, an increase  in traffic volumes is predicted as a  consequence 
of the implementation of M4SM,  though with the entry controls in place, the  operating  

speeds still improve.  

 A decrease in overall vehicle hours on the network in the study area of two per cent which 
would translate into user benefits.  

 Where people have a choice between  entry and  exit points on the motorway, the 
improvements provided by  Smart Motorways encourage users to undertake more of their 
journey on the motorway and accrue greater journey time savings. 

 Similarly, some freight traffic will travel further to take advantage of the  freight bypass 
lanes. 

 The sensitivity tests  show that:  

o  As ramp  delays increase,  modelled vehicle kilometres increase.  

o  As ramp  delays increase,  modelled vehicle hours decrease. 

Construction Impacts  

The construction of the proposed M4SM would have a range  of impacts. The  project REF 

contains the full detail of the range of likely impacts along with means to  mitigate or  manage  
those impacts including any safeguards  Roads and Maritime propose to implement.  This report  
highlights a  range  of likely traffic related construction  impacts.  The total project is expected to 

take 3  to 4  years to construct subject to funding  availability,  with  construction  at each ramp  
expected to take approximately 6  months.  A  range of  possible mitigation measures  have been  
proposed such as staging  the construction and limiting movements in peak periods. Mitigation 

measures would be further developed during detailed design and included in  a  Construction  
Traffic Management Plan (CTMP).  
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1. Introduction 
Since the earliest development of Sydney as a city, what is now the M4 corridor has formed the 
major radial route to the West. The M4 Motorway (M4) runs parallel to the Great Western 
Highway between Strathfield (to the east) and Lapstone (to the west). The M4 is predominantly 

six (6) lanes, with a short eight (8) lane section between Church Street and Coleman Street. 
The motorway begins with the four lane section in the east between Parramatta Road and 
Homebush Bay Drive and ends with a four lane section west of Mulgoa Road to the west. 

The M4 provides a central spine for industry and commerce between Strathfield and Emu Plains 
via Auburn, Granville, Parramatta, Huntingwood, Eastern Creek, St Marys and Penrith. It 
currently provides for short, medium and long trips in support of commuters, business, industry, 

freight, education, recreation and retail. The M4 complements the Sydney Orbital, and also the 
Western Rail Line, which provides a high capacity public transport link along the corridor. The 
M4 is a critical commuter and freight link, connecting key employment and population centres in 

Western Sydney with the Sydney CBD, Sydney Airport and the Port of Botany in the east. 

Prior to February 2010, when the M4 reverted to public ownership, a toll existed on the length 
between James Ruse Drive and Silverwater Road. Since the toll was removed, traffic demand 

on the M4 has increased. 

The M4 currently operates at capacity during weekday peak hours, and is a major contributor to 
commuter and freight delay on major arterial roads that are within and traverse the corridor. 
Outside of peak hours, freight traffic, from Sydney’s industrial and employment areas to its ports 
and intermodal facilities, relies on the M4 to transport goods. 

Drivers for future growth in the corridor include the development of employment areas in 

Prospect and population centres to the north and south of the M4, as well as continued 
development in key urban centres such as Parramatta, Blacktown, Liverpool and Penrith. 

The efficiency of the M4 Motorway operation is critical to maintaining Sydney’s economic 

growth; and despite operating at capacity during peak periods, this efficiency will need to 
improve to meet future travel demand. More intensive management of the M4, through the 
urgent implementation of ramp signals, queue management, variable speed and lane use 

management is required if the facility is to continue serving the transport needs of Sydney’s 
west. 

Current management of the M4 is largely limited to active monitoring and driver information, 

including variable messaging and travel time information in addition to active queue 
management east of Church Street and managing incidents as they occur. 

Implementing a Smart Motorway Scheme on the M4 aims to improve the performance and 

safety of the motorway by using a number of intelligent transportation system tools including 
ramp signalling and variable speed limits.  

1.1 Smart Motorways 

The term “Smart Motorway” is used to describe a motorway where a series of complementary 
technologies are implemented to maximise the traffic performance of the road infrastructure. 
This is to be achieved through a suite of performance systems and coordinated traffic 

management tools to create a fully managed road environment that combines intelligence, 
control and information. 
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 Intelligence  –  the system  provides intelligent technology that continually monitors traffic  
conditions  and analyses  traffic data.  Monitoring  and analysis  are used as  inputs to  

manage traffic. 

 Control  –  the system incorporates a range of tools including  “Ramp signals”,  “Variable 
Message Signs (VMS)” and  “Variable Speed Limit Signs (VSLS)” to  minimise congestion 

and traffic incidents on the motorway. 

 Information  –  the system  provides up-to-date information about  traffic conditions and 
incidents to drivers who are already on or are approaching the motorway. 

The M4 Smart Motorway (M4SM) proposal is described in detail in Chapter 2 of this report.  

1.2  Purpose of this Report 

The purpose  of this report is to identify and assess the transport implications  related to the 

proposed M4  Smart  Motorway scheme (the ‘proposal’), which will  inform the   M4 Smart   
Motorway Review of Environmental Factors (REF). The core business objectives of a  Smart  
Motorway Scheme, are to: 

 enhance travel time reliability  

 enhance traffic throughput, efficiency and productivity  

 enhance traffic safety  

with secondary benefits of  

 reduced vehicle emissions  

 enhanced traveller journey decision making  

The proposal  presented, analysed  and assessed in  this report is  the option Roads and  Maritime 
considered  best achieved  these objectives. The method for analysis is a  strategic network 
modelling approach supplemented  by detailed intersection modelling.  A hybrid   

mesoscopic/microscopic model is currently under development, which will enable more detailed 
analysis  of the operation and reliability of the proposal and will assist in refining the concept 
design as well as testing  a  range  of operational  scenarios. Options  other than  the proposal are  

considered and described in the REF. 

1.3  Study Area  

The M4 Motorway is shown in Figure 1. The M4 Smart Motorway  proposal (M4SM) consists  of  

the implementation of smart motorways technology between  Pitt Street in Parramatta and  
Governors Drive, Lapstone. This section  is rendered in red in Figure 1.  
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Figure 1 M4 Smart Motorway Scheme coverage 

1.4  Report structure 

The report is  formed of the following sections:  

 Section 1 provides an introduction to the project, purpose of this report and limitations.  

 Section 2 provides background information about Smart Motorways in general; details of  
the M4 Smart Motorway proposal; and the Strategic Planning Context. 

 Section 3 details the existing  land use and transportation in the M4 corridor 

 Section 4  explains  the  traffic modelling  approach adopted for the analysis  in this Traffic  
and Transport report  

 Section 5 quantifies the  performance of  the existing road  network with empirical  data and  

analysis  

 Section 6 details the forecast land use assumptions and transport  infrastructure 

 Section 7 presents analysis of the  model outputs for the Do Minimum scenario to  show 

the expected future traffic conditions without the M4 Smart Motorway Scheme  

 Section 8 presents analysis which  compares the  Do Minimum with M4  Smart Motorway 
Proposal scenarios and sensitivity tests. 

 Section 9  details the likely construction  impacts and  puts forward formative mitigation 
activities 

 Section  10  provides a summary of the  traffic and  transport  related issues  associated with 

the M4 Smart Motorway proposal and draws conclusion on  the potential benefits and  
impacts of the proposal. 
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1.5  Study Limitations  

This report has been  prepared  on the  basis of information  provided by Roads  and Maritime 

Services and others including Government authorities. 

The work undertaken to produce this document has  been based on a number of assumptions 
and subject to the following limitations:  

 Traffic counts data supplied by Roads and Maritime for ramps counts, intersection counts, 
motorway flow rates and speed data is correct and accurate.  

 Traffic signal plans  and  phasing  information provided by Roads  and Maritime Services is 

correct and accurate.  

 Ramp metering guidelines  set out by AUSTROADS and VicRoads  are  appropriate and  
relevant.  

 Traffic models supplied to date are comprised of SIDRA and  EMME models. They have  
been verified or checked in accordance with relevant Roads and Maritime guidelines.  

 Review of intersection modelling was based on spatial and mapping data provided by  

Roads and Maritime and did not include site inspections.  

 The modelling has limitations such as being based on AM and PM  peak periods only. 
This and other limitations are detailed in Section 4.4.  

 

4 | GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101 



 

   

  

                                                      

 

  
 

2.  M4 Smart Motorway Proposal 
2.1  Introduction  

Currently, congestion costs Sydney $5  billion per annum and  this will grow to $8 billion per 

annum by 2020 if nothing  is done8. Major arterials such as the  M4 Motorway are currently 
congested up  to 13 hours a day9  and investment is needed to ensure sufficient road capacity is  
both available and used effectively. 

This chapter encapsulates the planning  documentation revealing the need for investment in the  
corridor and  summarises available empirical evidence from similar schemes  globally that show 
that demonstrable benefits accrue. 

This chapter is formed of the following sections 

 Strategic Planning context, demonstrating the strategic need for the proposal  

 The Smart Motorways concept  

 Empirical evidence for the efficacy of Smart Motorways  

 A description of the M4 Smart Motorway Proposal  

2.2  Strategic Planning Context  

The following plans and policies reveal a strategic need for the proposal.  

NSW 2021: A Plan to Make NSW Number One10   

NSW 2021 is the NSW Government’s  10-year strategic plan, setting priorities for action  and 
guiding  resource allocation  within the NSW budget. The plan  includes strategies for returning  

quality services and  renovating infrastructure,  with goals and  targets for improving transport and  
road safety. The goals of NSW 2021 include:  

 Improving the  quality of urban and rural State roads 

 Improving the  efficiency of the road network during peak times on Sydney’s road corridors 

 Improving road safety 

 Increasing expenditure on critical NSW infrastructure.  

The benefits that would be achieved  through implementation  of the proposal are directly  
consistent with the goals of NSW  2021. These benefits include  improvements  in  travel and 
transport efficiency, travel  quality and road safety along the M4  Motorway corridor through  

expenditure on existing road infrastructure. 

A Plan For Growing Sydney11  

A Plan for Growing Sydney (NSW Planning and Environment, December 2014)  aims to guide 
land use planning decisions over  the  next 20 years.  It presents  a  strategy for accommodating 

Sydney’s future population  growth  over the next 20 years. The Government’s vision for Sydney 
is to be ‘A strong global city, a great place to live’. 

8 Infrastructure NSW, Rebuilding NSW State Infrastructure Strategy 2014 (June 2014) 
9 Infrastructure NSW State Infrastructure Strategy Update 2014 (November 2014) 
10 Department of Premier and Cabinet, NSW 2021, A Plan to Make NSW Number One (2011) 
11 NSW Planning and Environment, A Plan For Growing Sydney,(December 2014) 
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Specifically, the plan provides a framework for: 

 Investment and jobs growth in Western Sydney 

 Growing Parramatta as Sydney’s second CBD.  

 Enhancing transport linkages to Regional NSW, improving productivity and access to 
services  

 Supporting Penrith’s key role in servicing communities in the  North western Growth 
Centre. 

The proposal  is consistent  with the Plan for Growing  Sydney. In particular  it would improve the  

transport linkages to regional NSW by improving operational  efficiency and safety of the existing  
M4 Motorway. It would remove ‘pinch points’ in access to strategic centres and transport  
gateways and would improve connectivity to a new services centre and industrial precinct which  

is proposed to support the growth of Badgerys Creek Airport.  

First Things First: The State Infrastructure Strategy, 2012-2032: 2014 Update12  

In November 2014, Infrastructure  NSW released a Strategy Update  comprising  

recommendations to the NSW Government. The Strategy is underpinned by  three guiding  

principles as follows:  

 Incremental  improvement  –  Incremental improvement can address infrastructure  

problems more quickly and  cost effectively than one-off major and mega  projects, and 

should be thoroughly considered  first to resolve problems. Major projects, if shown to be  

necessary and cost effective, should  be the second option considered. Incremental  

improvements include operational and  economic reforms that increase the utilisation of  

existing assets. 

 Investing in  NSW’s  strengths – The priority is those regions of NSW and  sectors of  the 
economy with the highest growth  potential, which are  constrained  by inadequate  

infrastructure  capacity. Speculative infrastructure investment on the promise of  creating 
growth has often led to waste, not regeneration, and should be  avoided.  

 Affordability and fiscal sustainability – To  be capable of being delivered the Strategy must  

be affordable  and realistic. Rigorous prioritisation  of infrastructure investment  ensures  

that the projects and reforms recommended  deliver  strong positive  economic returns  to 
NSW.  

The 2014 Strategy Update  lists the  M4 Smart Motorway investment  as a critical priority under 
the strategic objective to  optimise passenger and  freight movements of the  existing road  

network.  Consequently, the finalised  business cases for the  Smart  Motorways  investment  have 

been  brought forward to  mid-2015, with funding  of  about $400 million  to be provided through the  

Rebuilding NSW initiative. Works are intended to produce a benefit cost ratio of  13.1, based on 
domestic and  international experience. 

This proposal  is consistent with the Strategy as it is one of the recommendations  of the Strategy 
and it involves investment to improve the operational capacity,  efficiency and productivity of the  

existing M4 Motorway. The proposal is also consistent with the guiding principles of the Strategy 

in that it:  

 Constitutes an incremental improvement that optimises the use of the motorway’s existing 
capacity, delaying the need for major road widening and new road  construction  

12 Infrastructure NSW State Infrastructure Strategy Update 2014 (November 2014) 
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 Involves investing in an area of high growth potential  

 Is both affordable and fiscally sustainable. 

Rebuilding NSW State Infrastructure Strategy13  

A total of $1.3 billion will be reserved to unlock the capacity  of Sydney’s existing infrastructure.  
This includes  $400 million in 2015-2016 for implementing Smart Motorway technologies  
including a commitment to invest in the M4 West.  

Not only is the Government investing  more, it is also investing  in a smarter way. Innovative  
initiatives, such as Smart  Motorways, making  use  of innovative  information communications 
technology solutions, and upgrades to the traffic management system will help to improve how 

traffic flows and unexpected delays are managed.  

This type  of investment in the State’s infrastructure  has a  very high  payoff for road users. These  
high impact and highly targeted investments are a core element of the Government’s strategy t o  

tackle congestion. 

NSW long Term Transport Master Plan14  

The NSW Long Term Transport Master Plan  (Transport for NSW 2012) sets the direction for 
transport planning for the next 20 years, providing a framework  for transport policy  and 

investment decisions. The  Master Plan is linked to NSW 2021: A Plan to Make NSW Number  

One  and  integrates transport planning  with wider economic, infrastructure, social, housing  and  

land use planning strategies, including the Plan for Growing Sydney  and the State Infrastructure 

Strategy   

The Long Term Transport Master Plan (the  Plan)  recognises Parramatta  to Sydney via  

Strathfield as one of the most constrained corridors and the need  for reducing congestion and  

better traffic management. One  of the  short term actions identified  by the plan  is to “Implement 
Managed Motorway Systems and new technologies to better address congestion”.  Figure 2 
below shows the car and  public transport travel times in 2031 on Sydney’s constrained  corridors 

under the “do  nothing” and Long Term Transport Master Plan scenarios.  

13 Infrastructure NSW, Rebuilding NSW State Infrastructure Strategy 2014 (June 2014) 
14 Transport for NSW (TfNSW), NSW Long Term Transport Master Plan (December 2012) 
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Figure 2 Travel times in 2031 on Sydney’s constrained corridors under the 
“do nothing” and Long Term Transport Master Plan scenarios 

Source: NSW Long term Transport Master Plan 

In Section 4.7.3 of the Plan which deals with motorway network, one of the measures identified 

was a “Congestion action plan” which included investing in managed motorway technology to 
make the motorway network more demand-responsive and enhanced traveller information to 
help drivers make informed decisions and avoid congested roads. 

Chapter 5 of the Plan focuses on the transport challenges in Greater Sydney. To achieve the 
objectives of the improving transport in the Greater Sydney region one of the key actions 
identified is: 

“Implement Managed Motorway Systems and new technologies to better address congestion - 
A Managed Motorway System will introduce new traffic management systems and technologies 
to better manage traffic flows along the motorway network.” 

Overall the implementation of a managed or smart motorway system for the M4 clearly supports 
the objectives of the NSW Long Term Transport Plan. 

NSW Freight and Ports Strategy15, Transport for NSW, November 2013 

The NSW Freight and Ports Strategy (TfNSW 2013) is a 20 year road map to address the 

expected doubling of freight volumes through NSW to nearly 800 million tonnes by 2031. The 
aim of the NSW Freight and Ports Strategy is to provide a transport network that allows the 
efficient flow of goods to their market. 

15 Transport for NSW, NSW Freight and Ports Strategy, (November 2013) 
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Strategic Action Programs  have been  developed around network efficiency, capacity and 
sustainability. Each of the Strategic Action Programs have a suite of key actions and tasks to be  

implemented.  The task that is  directly relevant to the M4 Smart Motorway is:  

Task 1D4 - Incorporate freight considerations into managed motorway access 
decisions  - Transport for NSW will develop a program of managed motorways and 

will seek a contribution from the  Australian Government. NSW has given a submission 
to the Australian Government for funding under the Nation Building 2 program,  
commencing with the M4 Motorway. This program is consistent with the NSW 2021  

goals of reducing travel times and improving road  safety. The proper channelling of  
freight movements can reduce congestion on Sydney’s motorways. There are key 
points at which high volumes of freight vehicles enter motorways, potentially creating 

bottlenecks. Potential solutions include providing dedicated freight lanes on motorway 
ramps at key locations or creating dedicated freight lanes on arterial roads during off-
peak hours. Regardless of the specific solution, it is important that freight be  

considered when seeking to manage congestion on managed motorways.  

Targeted Outcome  

A program for managed motorways will facilitate safe and effective access for heavy  
vehicles, including both HPV [High Productivity Vehicle] and HMLs  [Higher  Mass 
Limits]. Improving access for heavy vehicles will also have benefits for passenger 
vehicles, including improved safety. 

During the development and concept design of the proposal, freight bypass lanes for  the entry  
ramps were considered. An assessment methodology was  developed and applied to identify  
entry ramps  where freight bypass lanes  were warranted. This is  further discussed in  Section  

2.4. 

The proposal  would also assist in  meeting a number of the key actions  such as reducing  
congestion on the M4 Motorway – which is an important freight corridor in Sydney 

NSW Greenhouse Plan16  

The NSW Greenhouse Plan was developed to  set out actions for the  NSW Government to  

reduce the emissions from  its own activities and to work with other stakeholders  to reduce the 
emissions from their activities. The main objectives  of this plan are to: 

 Increase awareness among  those expected to be most affected  by  the impacts of climate  

change  

 Begin to develop adaptation strategies to those climate change impacts we cannot avoid  

 Put NSW on  track to meeting its targets of limiting  2025 emissions to 2000 levels and  

reducing emissions by 60 per cent by 2050.  

The project is consistent with the Greenhouse Plan  in that it aims  to improve traffic  flows and 

reduce  traffic congestion  on Sydney’s  existing M4 Motorway. By improving the efficiency of  

traffic flows and reducing  stop-start traffic conditions, the project would reduce greenhouse gas 
emissions from vehicles using the M4 Motorway.  

16 NSW Greenhouse Office, The Cabinet Office of the Government of New South Wales, NSW 
Greenhouse Plan (2005) 
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Action for Air17 

Action for Air 2009 (DECCW 2009) is an air quality management plan for the Greater 

Metropolitan Region covering Sydney, the Lower Hunter and the Illawarra. Action for Air focuses 
on regional air pollution. The plan addresses the two pollutants of primary concern -
photochemical smog (ground-level ozone) and fine particle pollution. The main sources of air 

pollution from human activities in the region are emissions from motor vehicles, industry, and 
commercial and domestic sources. 

The proposal is expected to reduce greenhouse gas emissions from vehicles using the M4 

Motorway and would incorporate additional measures to minimise greenhouse gas impacts. The 
project is therefore consistent with the objectives of Action for Air. 

National Smart Managed Motorways Program 

One of the infrastructure funding programs of the Commonwealth Department of Infrastructure 

and Regional Development (DIRD) is the National Smart Managed Motorways Program. The 
objective of the program is to deliver more efficient motorways through the application of smart 
infrastructure technologies to improve real-time management of major motorways. This 

includes reducing congestion and improving the management of traffic demand in major cities. 

Projects will investigate and implement innovative technology-based solutions including data 
collection sensors, variable speed limits and message signs, and ramp metering. The 

Australian Government has committed funding to state governments for three initial projects in 
Sydney, Melbourne and Brisbane. The M4 Smart Motorway is one of the three projects funded 
under this program. 

17 Department of Environment, Climate Change, and Water (DECCW), Action for Air Update, 
(November 2009) 
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2.3  Smart Motorways concept  

Traditionally, road authorities have constructed motorways and adopted a reactive approach to 

how they are  used  and  managed, concentrating on  providing incident management services 
such as responding  to vehicle breakdowns  and crashes to manage  non-recurrent congestion.  It 
was not typical to provide services  that actively managed recurrent congestion  on a daily basis. 

As daily congestion  increased  over time, additional lanes were  added when  demand required 
and funding  became available. This demand and supply cycle has continued for many decades  
in response to congestion which returns once capacity is reached and worsens over time.  

Globally, whilst congestion  worsens with  the increase  in travel  demand, there  are tight financial, 
planning and  public  opinion  constraints on  building  new or increased capacity. Consequently 
road authorities around the world have, over time, developed proactive technology based  

solutions to motorway management in order to provide increased traffic throughput without  
major motorway widening.  

The primary objective of a Smart Motorway is to improve  the operational  efficiency of the 

motorway by actively monitoring and regulating traffic flow to unlock road capacity reduced by 
congestion, to delay or eliminate the need to provide permanent  extra capacity. The primary  
purpose of a Smart Motorway is to manage recurrent and more  predictable congestion.  

However, Smart Motorways also minimise the impact of non-recurrent congestion  (incidents, 
special events, weather) by reducing  the time it takes to manage incidents and restore  
operations to normal.  

Currently, the  M4 operates as a high  speed motorway with unregulated entry and exit traffic 
flows. This uncontrolled access can  lead to local congestion which results in  flow breakdown,  
particularly during peak demand periods. 

Flow breakdown manifests to drivers as traffic jams and stop-start conditions. These conditions 
increase travel times and emissions, reduce reliability and are  a  significant contributing  factor  to 
the occurrence and frequency of crashes, particularly rear-end  collisions.  These crashes further 

reduce the capacity of the road and reliability of the journey.  

In 2009, as part of a  National submission  to Infrastructure Australia,  Roads and  Maritime  
Services  (previously Roads and Traffic Authority (RTA)) produced a business case for Smart  

Motorways in  NSW  within the Sydney Metropolitan region, covering 470 kilometres of  
motorways. The strategic business case  found that for an estimated total capital  expenditure of 
around $2 Billion for a 15 year construction program  a  Benefit Cost Ratio (BCR) of 8.0 could be  

delivered. 
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2.4  Empirical Evidence for the Efficacy of Smart Motorways  

Smart motorway systems have been implemented in Europe, USA, New Zealand and Australia.  

Table  1 summarises  observed  benefits from a  number of global schemes.  A  more  detailed  
breakdown of the analysis  provided by the Highways Agency in the  UK is included as Appendix  
B.  

 Table 1 Observed benefits of Smart Motorways 

Scheme  Benefits  Source 

 Highways 
Agency Studies 
across the UK 

Average journey time savings between 5 per 
cent and 30 per cent 
Average increase in volume between 1 per cent 

 and 5 per cent 
Average increase in average speeds 4 per cent 

 to 35 per cent 

Ramp Metering -  
Operational Assessment, 
Issue A, 2008, 
Atkins/Highways Agency 

M1, 
Coordinated 
Ramp Metering, 
Victoria, 
Australia 

Volume increased 30 per cent 

 Average speed increased by 25 km/h 

John Gaffney, VicRoads / 
 ARRB, Presentation to 24th 

ARRB Conference, f2010 

 A40 Ramp 
 Metering pilot, 

 Germany 

50 per cent congestion reduction during peaks 

40 per cent reduction in crashes on ramps 

 10 km/h increase in motorway average speeds 

 US FHWA, Active Traffic 
Management, International 
Technology Scanning 

 Program, July 2007 

Variable Speed 
Limits, The 
Netherlands 

  Crashes reduced 16 per cent 

Throughput increased by 3 per cent to 5 per 
 cent 

 US FHWA, Active Traffic 
Management, International 
Technology Scanning 

 Program, July 2007 

Ramp Metering, 
The 
Netherlands 

Increased speeds 

 Reduced shockwaves 

 Reduced short trips (rat running) 

 US FHWA, Active Traffic 
Management, International 
Technology Scanning 

 Program, July 2007 

5 per cent capacity increase 

  Table 2 below details observed benefits of smart motorways in other jurisdictions.
	

 

Smart Motorway schemes around the world have been found to increase capacity and throughput, reduce 
travel times and crashes. 
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 Table 2  Summary of benefits realised in other jurisdictions 

 Location 

 Melbourne, Australia 

Summary of Benefits Realised from Smart Motorways Schemes 

 Travel time reductions of approximately 40 per cent and 15 per cent 
during the PM peak and AM counter-peaks respectively 
Increased travel speeds from 50km/h to 85km/h in the PM peak, and 
79km/h to 87km/h during AM counter-peak 
Average peak period traffic volumes up by 10 per cent despite overall 

 daily traffic volumes remaining static pre and post opening. 

  Auckland, New 
 Zealand 

9 per cent gain in peak motorway throughput able to be sustained 
 through majority of peak periods 

 Reduction in peak period crashes of 15 to 20 per cent 

 In periods of excessive travel demand, onset of severe congestion 
deferred by up to an hour, and normal flows resume up to 30 minutes  

 earlier than in the past 

At almost every location, peak period ramp flows have increased by 
 150-250 vehicles per hour compared to period before ramp signals 

 installed with corresponding better level of service 

Minneapolis, USA  35 per cent freeway speed increase after 10 years, while peak period 
 traffic volume increased by 32 per cent over the same period 

Seattle, USA Travel time reduction of around 50 per cent, while peak traffic volumes 
increased by 86 per cent (northbound) and 62 per cent (southbound)  

 over the same period 
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2.5  The M4 Smart Motorway (M4SM) proposal 

Roads and Maritime is proposing to implement a  smart motorway scheme to the  M4 Motorway.  

The section of  M4 Motorway between Governors Drive at Lapstone in the West  and Pitt  Street  
Overbridge in the East is included in the M4SM as shown in Figure 3.  

To provide an  efficient M4SM, ramp signals in conjunction  with  variable  speed and  lane use  

management signs, continuous network monitoring and  VMS will be  used to manage traffic both  
on the  mainline and accessing the M4. Additional  infrastructure  is   required for entry ramps at   
the interchanges shown in  Figure 3. With ramp signalling in  place, additional storage capacity  

will generally  be required at the entry to reduce the potential  for  queuing onto  adjacent roads. 
Similarly, some exit ramps  and interchanges may need to be upgraded to cater for the demand  
and traffic flow  changes. This work would be limited to the ramp and the connecting intersection 

only.  Roads and Maritime  is proposing to upgrade  20 entry ramps, 7  exit ramps and some  
interchange intersections along the M4. Indicative  drawings of the proposed changes as 
provided by Roads and Maritime are shown in Appendix A.  

Figure 3 M4 Smart Motorway Study Area 

Mapping Source: Google Maps, Modified by GHD 
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 Table 3 Proposed number of lanes and length of ramp storage 

  Eastbound Westbound  

Entry Ramp 

Burnett Street 

Coleman Street 

 Cumberland Highway 

 Prospect Highway 

 Reservoir Road 

M7 

Wallgrove Road 

 Archbold Road 

 Roper Road 

Mamre Road 

Werrington 

 The Northern Road 

 Mulgoa Road 

Russell Street 

 

 

Number of 
lanes 

3 lanes 

3 lanes 

4 lanes 

3 lanes 

2 lanes 

3 lanes 

3 lanes 

TBD 

3 lanes + 
Freight 
Bypass 

3 lanes 

3 lanes 

4 lanes 

3 lanes 

3 lanes 

Approximate 
Storage 

 (metres) 

 660 

 690 

 800 

 630 

 580 

 730 

 660 

TBD 

 810 

 750 

 660 

 1040 

 870 

 780 

 Number  of 
 lanes 

 n/a 

 n/a 

 3  lanes 

 3  lanes + 
Freight 

 Bypass 

 3  lanes 

 4  lanes + 
Freight 

 Bypass 

 3  lanes 

 n/a 

 3  lanes 

 3  lanes 

 n/a 

 3  lanes 

 3  lanes 

 n/a 

Approximate 
 Storage 
 (metres) 

 n/a 

 n/a 

 780 

 500 

 710 

 940 

 780 

 n/a 

 760 

 700 

 n/a 

 620 

 700 

 n/a 

 

  

Table 3 summarises the proposed infrastructure requirements at each entry ramp in terms of 
the number of lanes at the entry ramp stop line and the required storage. This work was carried 

out by Roads and Maritime and the required storage is calculated based on expected traffic 
volumes with the principal that the maximum storage for queuing provided at each ramp is 4 
minutes. 

The Smart Motorway Scheme is being applied to the M4 west of Pitt Street overbridge all the way to 
Governers Drive at Lapstone. The M4 east of the Pitt Street overbridge is being upgraded as part of the 
WestConnex project and is not included in the scope of this project. 

The Smart Motorway Scheme is being applied to the M4 west of Pitt Street overbridge to Governors Drive at 
Lapstone. The M4 east of the Pitt Street overbridge is being upgraded as part of the WestConnex project and 
is not included in the scope of this project. 
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3.  Existing Land Use and Transportation 
This section describes  the  existing transport network and regional  travel demand, and  provides  

an understanding of the existing transport environment within the M4 corridor.  

This chapter is formed of the following sections 

 Land use  

 Travel patterns and mode shares  

 Public Transport  

 The Freight Task 

 Active Transport 
	

Additional background information for each of the sections is provided in Appendix C. 


3.1  Land Use  

The Draft Metropolitan strategy18  states that the M4 is one of the key routes connecting Global 
Sydney and  Regional cities of Parramatta and Penrith, Blacktown  (a major centre) and Mount  
Druitt (a potential major centre). The M4 also serves as one of the key routes to the existing and 

proposed employment land within the western Sydney region.  

Regional  cities and major centres have medium  to high density residential developments along  
with major  retail centres. Warehousing,  factories  and  business park type of developments are  

observed  or  are proposed  at the employment land along  the M4  corridor. Each of these land  
uses  generates  demand  for  travel in the  corridor,  with complex interactions between the various 
land uses accentuating certain trip purposes and customer needs at different times  of the day.  

For example,  residential developments,  coupled  with  employment will generate journey to work 
trips, largely in the morning and evening, which contribute to the AM and PM peak period 
congestion. Warehousing, factories and industry will in addition generate freight movements, the 

profile of which are less focussed on peak periods. 

Sydney’s urban centres and key land use profiles are shown in Figure 4.  

 

18 Draft Metropolitan Strategy For Sydney to 2031, NSW Government, Department for Planning and 
Infrastructure, March 2013 
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Figure 4  Sydney’s urban centres and key land use profile 

Source: NSW long Term Transport Master Plan 2011
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3.1.1 Population and Employment 

Table 4 outlines the existing population of the Parramatta, Holroyd, Blacktown and Penrith Local 
Government Areas (LGA) along the M4 corridor. 

Table 4  2006 & 2011 Population and Employment (August 2012 data)  

LGA Population (ERP) Employment 

2006 2011 2006 2011 

Parramatta 154,000 172,000 12% (↑) 107,000 119,000 11 % (↑) 
Holroyd 93,000 107,000 14% (↑) 38,000 39,000 4% (↑) 
Blacktown 281,000 311,000 11% (↑) 95,000 104,000 10% (↑) 
Penrith 177,000 187,000 5% (↑) 63,000 69,000 10% (↑) 

As can be observed from the Table 4 above: 

 Blacktown has the largest population and has seen a  population  growth of approximately 

11 per cent in the last five years (2006-2011).  

 Holroyd has the smallest population of the council  areas in the study area with a  smaller 
number of jobs than the other LGAs. 

 Parramatta is the second  largest CBD  in Sydney, and Table 4 shows that it has seen the 
highest absolute employment growth in past five years  (2006-2011) in the study area  

The data in  Table 4 reveals strong growth in both population and employment in  the M4 corridor 

between 2006 and 2011. These trends are likely to continue, which will have had a direct impact 
on the demand for travel on the M4. 

 

Parramatta being a regional city and the second largest CBD in Sydney has seen the highest growth in 
population(12%) and employment (11%) compared to other LGAs within the M4 study corridor 
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3.2  Travel Patterns 

The Bureau of Transport  Statistics (BTS) operates as  a  Centre of Excellence within  the  

Planning  and  Programs  Division of Transport for  NSW. Journey to  work (JTW) and  Household  
Travel surveys data is  derived by the  BTS from the five-yearly Census  of  Population and  
Housing conducted by Australian Bureau of statistics  (ABS).  

Analysis of the Household Travel Survey has been carried out for trips from, to and within the 
study area, summarised below:  

 Approximately 75 per cent of trips  are made by private vehicles in the corridor which is 

slightly greater than the Sydney GMA average of 65 per cent.  

 In general, approximately between 10 and 15 per cent of trips to the corridor were made 
by public transport (bus  and train) except for Penrith, which has about six per cent trips  

made by public transport. In general train use is higher compared to bus.   

 Walking constitutes about 20 per cent of trips across Sydney. In Parramatta, walking 
makes  up 18 per cent of trips  and for the rest of the LGAs it is approximately between 12 

and 16 per cent. 

The following observations can be made from the journey to work data analysis:  

 Private vehicles are the  dominant mode  of transport  both for commuting to and from the 

workplace. 

 Train usage  outweighs  the  usage  of buses  within the  selected  LGAs. Between  20  and 30  
per cent people living in  Parramatta, Auburn and Strathfield travel from workplace to  

home by train.   

 For commuting trips to the  LGA, Parramatta has  the smallest  share of private vehicle  
mode. The proportion  of commuting trips to each LGA by private vehicle increases from  

east to west. 

Overall, the survey data reveals that the study area has  different travel characteristics in the 
east and west, although private car use predominates in all locations. Parramatta has a higher 

level of public and active transport use. Further to the  west, private  vehicle travel is more 
dominant. This has an impact on the M4 and parallel routes in the study area, as there is less 
travel mode choice available to the west of the study area.  

  

Private vehicles are the dominant mode of transport within the vicinity of the M4 study area. Train usage 
follows with approximately 20 % to 30% residents within the LGA’s (in the vicinity of M4) travelling home by 
train. 
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3.3  Surface Road Network 

Arterial routes which  connect with the M4 Motorway  are described below.  

Burnett Street 

Burnett Street is a 2-lane sub-arterial road, largely residential, which widens to 4 lanes  
for the traffic  signals  in the vicinity of the M4. It has speed limits of 50km/h and 
60km/h. It links Merrylands Road in Merrylands with the M4 and the Great Western 

Highway to the west of Parramatta.  

Coleman Street 

Coleman Street is a 2-lane residential road to the south of the M4. It widens to 3 lanes  
northbound and one lane southbound on the M4 overbridge. Coleman Street connects  

with the Great Western Highway to the north of the M4. 

Cumberland Highway  

The Cumberland Highway  is an  arterial road which links the Hume  Highway at  
Liverpool with the Pacific Highway and  Pacific Motorway (M1) at  Wahroonga.  In the  

vicinity of the M4 Motorway, the Cumberland  Highway has  three  lanes in each  
direction and a sign posted speed limit of 70 km/h. 

Prospect Highway  

The Prospect  Highway is a sub-arterial  road which provides  a  link between the M2 

Motorway and  the M4 Motorway through Seven Hills. To the  south of the M4  
Reconciliation  Road continues south to  provide a link to the M4  from the Wetherill  
Park Industrial area, which contributes  a  high proportion of heavy goods vehicles. In 

the vicinity of the M4 Motorway the Prospect Highway  has generally one lane in  each 
direction. There are current  plans to upgrade Prospect Highway to a  four-lane divided  
road. Prospect Highway has a sign posted speed limit of 60km/h.  

Reservoir Road  

Reservoir Road is a 2-lane, sub-arterial road with a 60km/h speed limit in the vicinity 
of the M4. It provides  a link  to the M4 and Great Western Highway for leisure facilities 
and the industrial area bordering Reconciliation Road and Wetherill Park.  

Westlink M7 Motorway 

The M7 Motorway is  a  high capacity road link of national significance and was built to  
accommodate future  traffic growth. The M7 Motorway provides  a  key western link 
between the  M2 Motorway (to the north) and the M5  Motorway (to the south). In the 

vicinity of the M4 Motorway the M7 Motorway has four traffic lanes with a  divided 
carriageway and a major interchange at the M4 Motorway.  

The speed limit on the M7  Motorway in  the vicinity of the M4 Motorway is  100 km/h, 

and carries around 70,000 vehicles per day. 

Wallgrove Road 

Wallgrove Road is  a  four lane, two way  road which  connects Elizabeth Drive  and the  
Great Western Highway. Wallgrove Road is  classified as  an arterial road  and  runs 

parallel to the M7 Motorway with direct connections to both  the M7   and M4   
Motorways. The road  is divided to the  north of Old Wallgrove Road  and  undivided 
running south of the Wallgrove Road-M7 Motorway intersection. 
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The speed limit on Wallgrove Road in the vicinity of Old Wallgrove Road intersection 
is 70 km/h and carries around 60,000 vehicles per day. 

Roper Road/Erskine Park Road 

To the north of the M4, Roper Road is a 2-lane sub-arterial route with  a  60 km/h  
speed limit linking industrial areas and the Great Western Highway with the M4. 

To the south of the M4, Erskine Park Road is formed of a 4-lane arterial route with a 

70 km/h speed limit in the vicinity of the M4 and links residential areas in Erskine Park 
and St Clair to the M4. 

Mamre Road 

Mamre Road provides connection between the Great Western Highway at St Marys, 

the M4, the proposed Erskine Park Employment Lands and to Elizabeth Drive to the 
south which provides connection to the M7 at Cecil Hills. Mamre Road in the vicinity of 
the M4 is generally one lane in each direction with a sign posted speed limit of 60 

km/h. 

The Northern Road 

The Northern Road (A9) is the outer western Sydney Bypass connecting 
Campbelltown to Windsor. A9 applies to Narellan Road from the Hume Motorway 

interchange to Camden and the complete stretch of The Northern Road from Camden 
to Windsor via Penrith. It crosses the Great Western Highway and M4 Western 
Motorway near Penrith. The Northern Road in the vicinity of the M4 consists of two 

lanes in each direction and a sign posted speed limit of 70 km/h. 

Mulgoa Road 

Mulgoa Road provides connection between Penrith and the M4 Motorway. Mulgoa 
Road also continues south to the village of Mulgoa. Mulgoa Road in the vicinity of the 

M4 consists of two lanes in each direction and a sign posted speed limit of 60 km/h. 

Russell St/Leonay Parade 

To the north of the M4 Russell Street is a 4-lane sub arterial road with a 60 km/h 
speed limit that links the residential areas of Emu Heights and Emu Plains with the 

M4. To the south of the M4, Leonay Parade provides access to the M4 from the 
residential area of Leonay, via a 2-lane sub-arterial road with a 60 km/h speed limit. 

In addition, Parramatta Road and the Great Western Highway parallel the M4 for the whole of 
the study area and are described below. 

Parramatta Road / Great Western Highway 

The Great Western Highway is classified as an arterial road which connects the Blue 
Mountains, Penrith and Parramatta and runs parallel to the M4 Motorway. The Great 
Western Highway carries approximately 40,000 Annual Average Weekday Traffic 

(AAWT) vehicles in the vicinity of St Mary’s and west of Coleman Street near 
Parramatta, rising to approximately 46,000 near Prospect19. It is mostly a six-lane, 
divided carriageway road. The sign posted speed limit on the Great Western Highway 

in the vicinity of the Mamre Road intersection is 80 km/h.  

19 RMS Average Daily Traffic Volume map http://www.rms.nsw.gov.au/about/corporate-
publications/statistics/traffic-volumes/map/index.html 
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Table 5 lists all the intersections connecting to the M4 within the study area and the type of 
control at each. Each of these intersections will be affected to some extent by the M4SM due to 

the changes in traffic movements and the operation of ramp signalling. 

 Table 5 M4 Interchanges within the study area 

Interchange Current Control Type 
Ramp Access 

 Arrangement 

Burnett Street  Signalised East Facing 

Signalised entry ramp 
Coleman Street and Roundabout at the East Facing 

 exit ramp 

Partially Signalised-
Diamond interchange 

 Cumberland Highway with some movements East and West Facing 
 operating as 

 unrestricted/giveway 

One Roundabout – One 
 Prospect Highway 

set of signals 
East and West Facing 

Giveway controlled 
intersection with some 

 Reservoir Road 
movements operating as 
unristricted 

East and West Facing 

 M7 Motorway Free flow East and West Facing 

Wallgrove Road  Signalised East and West Facing 


Partially Signalised-
Diamond interchange 

 Roper Road/Erskine Park Road 
with some movements 

East Facing 


 operating as giveway 

Partially Signalised-
Diamond interchange 

Mamre Road 
with some movements 

East and West Facing 


 operating as giveway 

Partially Signalised-
Diamond interchange 

 The Northern Road with some movements East and West Facing 

 operating as 

 unrestricted/giveway 

Partially Signalised-
Diamond interchange 

 Mulgoa Road with some movements East and West Facing 

 operating as 

 unrestricted/giveway 

Twin Roundabouts-un 
 Russell Street/Leonay Parade 

 signalised 
East and West Facing 


  

Each intersection with the M4 will be affected to some extent by the M4SMS due to the potential redistribution 
of traffic, particularly the short trips due to arterial signal timings and entry ramp queueing.
Each intersection with the M4 will be affected to some extent by the M4SMS due to the potential redistribution 
of traffic, particularly the short trips due to arterial signal timings and entry ramp queueing.
Each intersection with the M4 will be affected to some extent by the M4SMS due to the potential redistribution 
of traffic, particularly the short trips due to arterial signal timings and entry ramp queueing. 
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3.4  Public Transport 

A strategic Transit Network has been defined in the NSW Long Term Transport Master Plan. 

The Strategic Transit Network sets out the required public transport service  levels  based  on  an  
assessment of customer requirements along  each  corridor, taking  into account capacity, speed  
and frequency20. The 2012 Sydney Strategic Transit Network is given in Figure 5. 

Figure 5 2012 Sydney Strategic Transit Network 

Source: NSW Long Term Transport Master Plan 2012 

The corridor between Parramatta and Penrith has been identified as a Mass transit corridor. Key 
routes of this mass transit corridor between Parramatta and Penrith are formed from the M4 and 

the Western Rail line that runs parallel and bus services on, for example, the Great Western 
Highway. 

20 NSW Long Term Transport Master Plan 
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3.4.1 Trains 

A rail corridor runs parallel to the M4 Motorway, carrying the Blue Mountains Intercity services to 
Parramatta and Sydney CBD as well as the T1 Line from Emu Plains to Sydney CBD. More 

details about the rail services are provided in Appendix C, Section C-3. 

Sydney Trains carry out a performance review of their services on a regular basis. The last 
survey was conducted in March 2014. One of the data they collect is called the “Train Load”. 

When all the seats are occupied the train load is defined to be 100 per cent, with 11-12 people 
standing the train load is defined to be 120 per cent and so on with the 160 per cent being 
defined as 74 people standing at all levels. Figure 6 and Figure 7 illustrate the train loading from 

the March 2014 survey for the T1 Western Line eastbound (AM peak) and westbound (PM 
peak). The red bars indicate that the train is above 100 per cent loading at the given station. 
This means that all seats are taken and people are required to stand. The AM and PM peak 

data shows that at Parramatta, on average about 11-12 people are standing during the peak 
periods. 

Figure 6 AM Train Load Survey – T1 Western Line Eastbound 

Source: Sydney Trains21 

21 http://www.sydneytrains.info/about/our_performance/Train-Loads.pdf. Accessed 19th October 2014 
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Figure 7 PM Train Loads Survey – T1 Western Line Westbound 

Source: Sydney Trains22 

In summary, the rail services are currently performing near capacity with limited amount of free 
space available for passengers to board the train at a given time. As presented in Section 3.1.1, 

continued growth in population and employment in the corridor will produce additional demand 
for train travel. Although some spare capacity is expected to be available for the western rail line 
running parallel to the M4, the effectiveness of rail as an alternative mode to the M4 is limited. 

Figure 8 shows the expected rail network performance for the future year 2031 given that no 
changes are made to the existing rail network, which shows low to moderate loadings to the 
west of Parramatta, moderate to high between Parramatta and Burwood and very high to the 

east of Burwood.  

Therefore, the rail network is expected to experience significant capacity constraint which will 
impact on the ability of the rail network to alleviate private vehicle traffic from using the M4, 

particularly for trips to and from Sydney CBD. 

Rail services in the study area are currently performing near capacity with limited amount of free space 
available for passengers to board the train at a given time. Therefore, the effectiveness of rail as an 
alternative mode to the M4 is limited. 

-


GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101 | 25 



 

  

 

 
  

 

 

    
   

     

   
   

    
    

 

Figure 8 Forecast Network Performance, 2031 

Source: NSW Long Term Transport Master Plan 

3.4.2 Buses 

There are no route bus services that run along the M4 and no transit ways or busways are 
provided along the M4. A number of services do operate along the Great Western Highway, 
although none for a significant length. See Section C-4 in Appendix C for details of services in 

the study area. 

The services tend to be concentrated around activity hubs surrounding the corridor, such as 
town centres and railway stations, which increases the accessibility of these facilities from 

surrounding residential catchments. As a result, the bus services do not, in general, form a 
competing mode for trips that are attracted to the M4 so are unlikely to be affected directly by 
M4SM. 

Bus frequencies in the study area are shown in Figure 9. 
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Figure 9 Indicative bus frequencies near M4 corridor (AM Peak hour) 

Source: PTPM bus itineraries (TfNSW) – analysis by GHD 

Figure 9 shows that in the corridor there are high frequency bus corridors in Parramatta and 

around Strathfield, to the east of the proposed M4SM. 

There are current operational risks to bus schedule reliability caused by congestion on the 
approach road to/from the motorway and parallel routes such as the Great Western Highway. 

The proposed changes to intersections to accommodate the ramp reconfigurations may impact 
upon the reliability of the bus schedule in some instances. Following construction, the impact 
could be positive or negative, but is likely to be relatively minor.  There may be minor impacts on 

the service reliability of any services passes by any of the entry/exit ramps subject to 
construction. 

3.5 Freight Task 

In 2011, according to the NSW Freight and Ports Strategy, 409 million tonnes of freight was 
moved on the NSW transport systems. This is forecast to nearly double to 794 million tonnes by 
2031.23 Even at the stated figure, by 2031, freight transported around Sydney is estimated to 

total 119.1 million tonnes, close to double what is transported on the city’s transport 
infrastructure today.24 

Today, the quest for ever-increasing productivity has resulted in semi-trailers and B-Doubles 

operating in Sydney at Higher Mass Limits (HML). The M4 corridor is a designated B-double 
route for trucks up to 26 metres in length as shown in Figure 10.  

23 NSW Government: Transport for New South Wales 2012, ‘NSW Freight and Ports Strategy’, page 

18-19. 

24 This is an estimated minimum – representing 15% of the 794m tonne NSW freight task in 2031. 

Transport for New South Wales 2012, ‘NSW Freight and Ports Strategy’, page 19. 
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Figure 10 B-Double Routes in Sydney 

Source: RMS 

A large proportion of goods are moved by road across regional NSW and this freight task will 
grow. The road network will still be required either to transfer freight from a terminal to its final 

destination or for the whole journey. This requires identified sections of the road network to be 
capable of carrying higher mass limit (HML) vehicles or high productivity vehicles (HPV)25 

The M4 forms a spine for transport movements linking a series of industrial and commercial 

areas. This key function will take on more importance as the broader Western Sydney 
Employment Area continues to rapidly develop, including the proposed Western Sydney 
Intermodal Terminal, as shown in Figure 11.  

The M4 Smart Motorway proposal supports efficient freight operations by providing for improved 
travel times and reliability, which will be critical as the areas surrounding the M4 develop. 

25 NSW Long Term Transport Plan 
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Figure 11 Current and future major freight facilities 

Source: Figure 28, NSW Freight and Ports Strategy, November 2013 
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3.6  Active Transport 

3.6.1  Pedestrians 

Since the M4  Motorway is a  high-speed  facility, pedestrian access is not permitted at any point 

along its length. Pedestrian crossing facilities are provided at several interchange roads  with the 
M4 Motorway.  Interchange  roads that do not provide  any pedestrian crossing facilities  include 
Russell Street/Great Western Highway, The Northern Road, Wallgrove Road, Reservoir  Road, 

Prospect Highway26, and Homebush Bay Drive.  

3.6.2  Cyclists  

Bicycle  amenity is provided  for by way of formal  and  informal cycling facilities on both the M4 
Motorway and the Great Western Highway. The cycling facilities provided  are an amalgamation  

of primary cycling facilities (defined as cycling facilities on  the  M4), and parallel cycling facilities 
(facilities on the surrounding network).  

Cyclists will continue to be permitted to access the M4 Motorway (east of the  Church Street  

viaduct) and  use the  on-road shoulder  (breakdown  lane), though  there  may be  times during  

construction where cyclists are prohibited from accessing sections of the motorway. 

Primary  Cycling Facilities 

Informal cycle  facilities are provided in both directions along  the  majority of the  M4 Motorway  in  

the form of road shoulders, and the Great Western Highway between  the eastern and western  

extents of the corridors.  Cycling is  prohibited between Pitt Street near Parramatta and  

Silverwater Road near Auburn on the M4  Motorway. While  the proposed M4SM  would retain  the  

shoulders along the  motorway and  therefore neither enhance  nor deter  cyclist from  the  

motorway following  completion of  the works. However, given the nature of the proposed works, 
especially the  entry and  exit ramp modifications and the motorway widening, there is likely to be 

times when cyclist would  be banned from sections of the motorway and would need to use  

parallel facilities.  

Parallel Cycling Facilities 

Formal and informal cycling facilities are provided throughout various local government areas  

bordering both the M4  Motorway and  the Great Western Highway. These  cycling facilities 
include shared  general traffic and bicycle lanes, dedicated on- and  off-road  bicycle  paths, and  

shared pedestrian and bicycle paths. A  generally continuous shared path  arrangement  shadows 

the M4 Motorway between  the Cumberland Highway interchange  and Silverwater Road. This 
path extends beyond  Silverwater into Sydney Olympic  Park where an interconnected network of 
dedicated and shared cycle paths exists.  

In addition  a  dedicated off-road  shared  cycle path  exists along  the M7 Motorway, which  

intersects with both the M4 Motorway and Great Western Highway.  

Cycling is not  prohibited at  any  point along the  Great Western  Highway, however the section  

between Rupertswood Road near Mt Druitt and Reservoir Road  near  Huntingwood  has  been  

identified as having a ‘high’ degree of difficulty in terms of the on-road cycling environment.  

26 Roads and Maritime are separately progressing an upgrade of the Prospect Highway which will include facilities for 
pedestrians and cyclists. 
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Integration with Public Transport and Other Facilities 

The majority of public transport interchanges, shopping centres, and education facilities that are 

within cycling distance (2.5 kilometres catchment) of the M4 Motorway and Great Western 
Highway corridors are served by informal on-road bicycle paths. 
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4.	  RMS Strategic Traffic Assignment 
Model 
4.1  Introduction  

A Strategic Traffic Assignment Model (STAM) for the whole of Sydney has  been  built by Roads 

and Maritime. This model was  refined  by GHD to be used  for the purposes of this assessment.  
The model is built in EMME V4.1. 

STAM is a link based model, reflecting  all-vehicle traffic demand  for the average AM and PM  

peak two  hour  periods  (07:00 – 09:00 and 16:00  –  18:00), for a typical weekday on the Greater 
Metropolitan Area (GMA) roads, for a  base year  of 2011 and  forecast years developed in 5 year 
increments, to accord with land use forecasts. 

The inputs to STAM are based on the NSW Government plans, policies  and 
population/employment projections  and “most likely” infrastructure assumptions. For the  
purposes of this study, GHD has sought to use the model as supplied. However, a number of  

alterations as  outlined in Appendix C have been made  in an attempt to improve the suitability of  
the model for this specific assessment. 

4.2  Model Periods and Years 

The modelling has been undertaken for the following  years and  for  both  AM (7-9 am) and PM  
(4-6 pm) peak  periods: 

  Base Year (2012) – updated in the vicinity of the M4 from the 2011 STAM 

  Future Year 2021  

  Future Year 2031  

4.3  Model Extent 

The model  represents the  whole of the  GMA, which  encompasses  the  area  between  the Pacific 
Ocean in the east, Nelson  Bay in the north, Mount Victoria in  the west and North Durras  in the  
south.  

Figure 12 shows the modelled network (arterial and  motorway links) in Sydney and highlights 
the M4SM study area in red. It should be noted  that  although  the  study area principally covers 
the M4 corridor, the strategic model  enables  the impact on parallel routes further afield to  be  

assessed.  
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Figure 12 M4SM study area (in red) as part of the STAM 

4.4  Model Limitations   

The STAM is a valuable tool for carrying out a  strategic comparative analysis. However, there  
are certain limitations in using the STAM that are given as follows: 

 The modelled  time period is  weekday AM and PM peak. These are considered  to be the 

critical periods for the Smart Motorways operation, so have been the focus of the study. 

 Intersection delay is included in the model, but not at a detailed level.  

 Although the updated  model has distinct car and freight demand, the value of time and  

route choice behaviours are common across all vehicle classes.  

 There are no differential tolls for different vehicle types. 

 Tolls are included and have been calibrated so that traffic volumes in the 2011 Roads 

and Maritime  model match observed values. They do not necessarily coincide with the 
actual toll ‘on  the ground’. Tolls are not altered in  forecast years (2021 and 2031). This  
means that tolls are nominally represented, but detailed modelling of toll roads and toll 

regimes would require an updated and revised model with more detail in this regard.  

 Fixed demand matrices have been used for the traffic forecasts. Therefore, model outputs 
and benefits are based on  the rerouting of existing traffic. Any induced demand or the  
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mode shift effects caused  by the implementation  of M4SM are not  included in the  
analysis.  

 The strategic model  effectively assigns all demand  at once, calculating the amount of  
capacity that is available over the two hour period. Therefore,  representation of the ‘peak 
of the peak’ demand and other variations is not possible in the strategic model 

4.5  Calibration and Validation  

The STAM model has been reviewed and is deemed fit for use for the purpose of this study.  

A number of alterations  were made  to the STAM specifically for the purpose of the M4SM. 

These changes are detailed in Appendix D. Perhaps the most significant alteration was  to the 
volume-delay  function  (VDF) that are  used to represent the M4. The STAM VDF  for the  existing 
M4 have been  changed to  better represent a  standard empirical flow profile for  a  road of similar 

characteristics to the M4. This involved two stages: 

1. 	 Altering the volume at which the speed  degrades, and increasing  the steepness of this  
degradation  

2. 	 Increasing the assumed free flow  speed as  a  review of the model showed  that in  
relatively free flow conditions, modelled speeds were too low 

However, to  provide a  realistic representation of Smart Motorways, some  additional VDF  

required development. The focus of the M4 Smart Motorways is to  use ramp signals combined  
with speed control to smooth out the traffic flow on the mainline. Empirical data shows that using  
this approach,  the free-flow speed can be  maintained at a  higher volume of flow. The VDF have 

been introduced that represent this, plotted in Figure 13. The yellow line is the VDF in STAM.  
The red  line  shows how this was  changed on the M4  for the  purposes of this study. Finally, the 
blue line shows how smart motorways is  expected to  alter the traffic movement pattern on the  

M4, from a strategic  modelling context. 

Figure 13 Smart Motorways Volume-Delay Functions 

Overall, modelled traffic volumes match well with observed volumes. The comparison between
	
modelled and observed travel times show a close match on the Great Western Highway and a
	

reasonable match on the M4. Through rigorous testing, it was found that although the
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comparison  is possible to be improved for each direction and/or  peak period, this was likely to  
be to the  detriment to  the other time periods  or directions. It  is important to  have a  consistent 

basis, in terms  of input volume-delay functions  so that forecasting is robust.  

The changes made to STAM as documented in Appendix D have improved the representation  
of traffic volume and travel  time on the M4, for the specific  context of modelling the M4SM. Care 

has been taken to minimise the changes made to the  model to preserve the integrity of STAM. 

4.6  Modelling Scenarios 

The forecast model scenarios run are as follows:  

 2012 Base scenario – represent existing  conditions 

 2021 Do Minimum scenario – AM and PM Peak –  2021 Do minimum network.   It includes 
all the committed future projects but does not include  the M4SM. Note that the section of  

the M4 to the east of Pitt Street is  assumed to have implemented smart motorways 

 2021 The  Proposal scenario -  same  network as per  the 2021 Do  minimum  scenario, but  
includes the M4SM with ramp delays as defined in Table 7  

 2031 Do Minimum scenario – AM and PM Peak –  2031 Do minimum network.   It includes 
all the committed future projects but does not include  the M4SM. Note that the section of  
the M4 to the east of Pitt Street is  assumed to have implemented smart motorways 

 2031 The  Proposal scenario -  same  network as per  the 2031 Do  minimum  scenario, but  
includes the M4SM with ramp delays as defined in Table 7  

4.6.1  Ramp Delays 

In the strategic modelling context, it is difficult to accurately calculate the likely additional ramp  

delay caused  by the ramp  signals, though reasonable approximations can  be made.  The  
definition of the Proposal scenario forms a best estimate of the delays, suitable for the strategic 
modelling context. Table 6 presents the assumptions made in terms of minutes of delay incurred  

at each entry ramp.  

 Table 6 The Proposal Scenario Modelled Ramp Delays (minutes) 

Section AM Peak PM Peak 

  Eastbound  Westbound  Eastbound  Westbound 

1 – west of M7 1 - - 1 

2 – east of M7 2 1 1 2 

It is assumed that motorists will experience less delay on the ramps where current congestion is 

less, because the ramp signals don’t have to meter the arrivals of vehicles onto the mainline as 
aggressively. This is because the additional benefit (to the mainline) of delaying these vehicles 
is marginal. An analysis of existing and forecast base volumes on the M4 entry ramps shows 

that, in general, there is less congestion to the west of the M7. Therefore less delay is attributed 
to the ramp signals to the west of the M7. 

Furthermore, in the counter-peak direction, the traffic volumes on the M4 are considered to be 

at a level to not require the ‘switching on’ of the ramp signals, denoted by a “-“ in Table 6, as 
well as in  Table 7 and Table 8 below.  

It is assumed that the changes in traffic volumes in future year scenarios do not affect the ramp 

delay. 
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4.6.2  Sensitivity Tests  

In recognition  of the uncertainty present in the estimates of ramp delay, a  ‘low’ delay and ‘high’  
delay scenario have been run for each forecast year and peak period. The delays attributed to  

each link are shown in  Table 7  and  Table 8.  The results of the  sensitivity testing are described  
in Section  8.5.  A  conservative approach has been adopted, namely assuming  delays at entry 
ramps slightly higher than expected.  Further, the sensitivity testing then can provide confidence 

in relation to the robustness of the  option developed  and its likely performance  under a  range of 
operational demands.  

The design  has been developed on the basis of a  future extreme case, namely allowance of  

four minutes  of storage at the entry ramps to limit the potential for  queuing onto the approach 
roads.  
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 Table 7 Low Delay Scenario Modelled Ramp Delays (minutes) 

Section AM Peak  PM Peak  

  Eastbound  Westbound  Eastbound  Westbound 

1 – west of M7 0.5 - - 0.5 

2 – east of M7 1 0.5 0.5 1 

 Table 8 High Delay Scenario Modelled Ramp Delays (minutes) 

Section AM Peak  PM Peak  

  Eastbound  Westbound  Eastbound  Westbound 

1 – west of M7 2 - - 2 

2 – east of M7 4 2 2 4 

 

 



 

   

5.	  Existing Performance of the M4 
corridor 
This section outlines the traffic performance of the existing network.   

5.1  Traffic Data Collection  

In order  to calculate representative traffic flows along the M4, traffic  flow data from the Roads 
and Maritime and TfNSW Transport Management Centre's Central Management Computer  
System (CMCS) was extracted for the period from Monday 5th to Friday 9th  March, 2012 

inclusive. This is an appropriate period of the year as it does  not fall within school or university 
holiday periods and is  considered to be representative of traffic flow conditions.  

Analysis of flow has been  undertaken on the basis of per-lane hourly flow  rates;  however  the 

peak period  varies by detector location, as it is  generally understood that the peak period  for  
traffic flow along the M4  varies both in  time and space. Therefore  a normalisation process has  
been adopted  to ensure that the volumes were consistent for the  purposes of the strategic 

model.  

Peak period along the M4 was defined as follows for the following locations:  

 Russell Street to Roper  Road: 0700 to 0730 

 Roper Road to Coleman Street: 0730 to 0800 

 Coleman Street to Parramatta Road: 0800 to 0830 

The normalisation process involved calculating mainline volumes  from entry ramp and exit ramp 

flows using CMCS outputs to provide comparable data for ramps.  

It is thus noted  that the flow  rates used to determine “peak flows” are a synthesis of a  number of  
days and not necessarily comparable to any single day’s observations. Given the high variability 

in flows from day to day, however,  this approach is required to  give a representative 
assessment of demands.  
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5.2  Traffic Volumes  

Based  on  the  methodology  described in  Section  5.1,  peak traffic  flow was calculated along  the  
M4 using  the  CMCS outputs from 5th to  9th  March  2012. Mainline flow  along  the  M4 corridor is 
given in Table 9. The locations given in Table 9 are clear of any entry and exit ramps.  

 Table 9 M4 mainline survey flows in the study area - 2012  

Location  Lanes   Westbound Flow (veh/hr) – PM Peak* Eastbound Flow 
 (veh/hr) – AM Peak* 

West of Church St  4  7,100  5,200 

 West of Burnett St 4  6,400  4,300 

West of Coleman 
St 

3  5,500  3,700 

West of 
 Cumberland Hwy 

3  5,500  4,000 

West of Prospect 
 Hwy 

3  5,200  4,600 

West of Reservoir 
 Rd 

3  5,500  4,600 

West of M7 3  6,500  5,600 

West of Roper Rd 3  4,800  4,400 

West of Mamre Rd 3  4,800  4,600 

West of the 
Northern Rd 

3  3,600  3,800 

West of Mulgoa 
 Rd 

2  3,200  3,200 

* rounded to the nearest 100. 

The M4 carries between 3,200 and 5,600 vehicles during the peak hour in the eastbound 
direction and between about 3,200 and 7,100 vehicles in the westbound direction within the 

study area.  

The M4 carries between 3,200 and 5,600 vehicles during the peak hour in the eastbound direction and 
between 3,200 and 7,100 vehicles in the westbound direction within the study area. 
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5.3  Surveyed Travel Times 

A critical facet  of road network performance is what travel times can be achieved, together with  
the level of reliability that can be expected. Figure 14 shows the locations and routes  of travel 
time surveys undertaken by Roads and Maritime in March 2012. 

The results from the travel time surveys are presented in Figure 15 and Figure 16 for the arterial  
roads in the M4 study corridor,  with the average speed for the M4 included as a  comparison.  
Figure 17 and Figure 18 show  the average travel time and average travel speed for each  

section of the  M4 eastbound, for the AM and PM peaks respectively. Figure 19 and Figure 20  
show the same data for the M4 westbound.  

The following can be observed from the travel time survey data:  

 In general  the  average  speed at all arterial roads (for which data  was collected  along the 
M4 corridor) is between about 25 km/h and 50 km/h.  

 The average  speed along M4 drops to 50 km/h in the eastbound direction (towards 

Sydney) during the morning peak and to about 58 km/h in the westbound direction.  

 Speeds between Reservoir Road and James Ruse Drive in the AM peak eastbound are  
less than 40 km/h.  

 During the peak hours, the average speed  along the M4  corridor is  up to  50 per  cent less  
than the posted speed limits of 90, 100 and 110 km/h. 

 Average speeds are generally higher on the M4 than for arterial roads in the corridor. 

 

During the peak hours, the average speed on the M4 corridor is up to 50% less than the posted speed limit of 
90, 100 and 110 km/h. 
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Figure 14 Travel time survey routes 
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Figure 15 Travel Time survey graph at Arterial Roads and the M4, AM Peak  

Figure 16 Travel Time survey graph at Arterial Roads and the M4, PM Peak 
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Figure 17 Travel Time survey graph - M4 Eastbound, AM Peak  

Figure 18 Travel Time survey graph - M4 Eastbound, PM Peak 
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Figure 19 Travel Time survey graph - M4 Westbound, AM Peak  

Figure 20 Travel Time survey graph - M4 Westbound, PM Peak 
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5.4  Heat Maps  

Roads and Maritime undertook heat map  data analysis  for  CMCS  data collected in March 2012. 

The CMCS data was plotted in “heat  maps” showing bandwidth values of speed, against 
locations and  time (in  half hour intervals). This allowed for a  visual inspection  of the distribution  
of delay along  the mainline to identify sections  of flow breakdown,  which show up in heat maps 

as red regions. By analysing when and where these regions begin  and how far they propagate, 
it is possible to pinpoint the  location and time of flow breakdown and  identify when shockwaves 
propagate. Figure 21 shows a sample heat map for the 24 hour period on 5th  March 2012. The  

top and bottom half of the figure shows data for the eastbound and westbound carriageways,  

respectively. Figure 22 (overleaf) reproduces a section of  Figure 21 for legibility. 

Figure 21 Sample heat map for M4 Motorway (5th March 2012) 

The heat map analysis provides a qualitative means of identifying “bottlenecks” along the 

Motorway where flow breakdown occurs, which  may  indicate sections where  demand  exceeds 
capacity. The following bottlenecks were identified by Roads and Maritime:  

AM Peak 

 M4 eastbound at Roper Road (typical): low speeds and/or queues  are  observed 
beginning at the Roper Road entry ramp, from 0700 to 0830. The back of this low speed  

zone/queue extends as far back as Mamre Road and peaks at 0730.  

PM Peak 

 Cumberland Highway westbound: low  speeds are observed beginning at the Cumberland  

Highway interchange and  extending  as far back as Church Street, where it   may  merge  

with queues originating at James Ruse Drive, between 1530 and 1830.  

The Roads and Maritime heat map analysis is generally representative of and identifies the key  

mainline capacity constraints. These constraints point to sections of the Motorway that would  

require widening if not for implementation of the smart  motorway proposal.  However, without an  

ability to regulate the entry of vehicles from on-ramps, even a  widening providing additional lane  

capacity would be exposed  to flow  breakdown at entry points, which could then extend along 

the motorway as a shockwave. 
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Figure 22 Sample heat map for M4 Motorway (5th March 2012) - Detail 
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5.5  Crash Analysis 

Roads and Maritime have carried out a detailed intersection  crash analysis for the M4 and  

adjacent arterial roads (June 2013), which is summarised here.  

The data used in the analysis matched the following criteria  

 from 1st July 2008 to 30th June 2011 (3 years) 

 16 hours per day (04:00 to 20:00) 

 Monday to Friday 

 Motorway mainline crashes within 1.25 kilometres of intersection  

 Motorway ramp crashed greater than 10 m from the arterial road  

 Arterial crashes within 250  m  of intersection, including ramp crashes within 10  m  of the  
arterial  

Figure 23 shows the temporal distribution of the crashes, with prominent peaks in the number of  
M4 crashes  at times of peak traffic demand. Furthermore, the number of crashes is  greater  in 
the PM peak than the AM  peak. In contrast, the  crashes that occur on  the arterial roads are 

more evenly distributed across the day.  

Figure 23 Crash analysis results – crashes by time of day 

Source: RMS M4 intersection crash analysis (June 2013) 

Figure 24 disaggregates the number of crashes by road type (arterial or motorway) and for the 

motorway crashes a further disaggregation by ‘rear-end’ crashes and other crashes. 

46 | GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101  



 

   

 

      

 

  

Figure 24 Crash analysis results by interchange  

Source: RMS M4 intersection crash analysis (June 2013) 

Overall, 66 per cent of crashes on the M4 are ‘rear-end’ crashes, ranging from a minimum of 34 

per cent at Mamre Road and a maximum of 82 per cent at Homebush Bay Drive). 
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5.6  Intersection Performance  

A series  of SIDRA  models have been  developed  to analyse intersection operation  in detail. The  

performance  of a road  network is largely dependent on the operating  performance  of key 
intersections that are critical capacity  control points. It is  therefore appropriate to consider  
intersection operation as a measure of capacity of the road network.  

The ‘Level of  Service’  (or  LoS) is  the standard measure used  to  characterise  the operational  
performance of the network and intersections. In general there are  six levels of service from LoS 
A to LoS F, with LoS A representing the best performance and LoS F the worst.  

 Table 10  Intersection Level of Service Criteria 

Level of Average Delay per Traffic Signals and Give Way and Stop Signs 
Service Vehicle (sec/veh) Roundabouts 

A  <14  Good operation  Good operation 

B 15 to 28 Good with acceptable delays Acceptable delays and spare 
 and spare capacity  capacity 

C 29 to 42 Satisfactory Satisfactory, but accident 
study required 

D 43 to 56 Operating near capacity  Near capacity and accident 
study required 

E 57 to 70 At capacity; at signals, At capacity, requires other 
incidents will cause excessive  control mode 
delays 
Roundabouts will require other 

 control mode 

F  >70 Over capacity, unstable Over capacity, unstable 
 operation  operation 

Source: Guide to Traffic Generating Developments, NSW RTA (2002) 

Note: 

 The average delay assessed for signalised intersections is over all movements 

 For roundabouts and priority control intersections (with Stop and Give Way signs or operating under the T-junction 

rule), the critical criterion for assessment is the movement with the highest delay per vehicle 

 Average delay is expressed in seconds per vehicle. 
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It is acknowledged that the  performance of the  intersections with M4 to the east of Pitt Street 
may be influenced somewhat by the M4SM, however they are  not included  as part of the 

intersection  assessment as  they are outside the scope of the  M4SM. The performance results 
for all intersections under 2012 traffic conditions and  for both AM and PM Peak traffic conditions  
are  given  in  Table 11.  Note  that for signalised  intersections  the  average delay for the 

intersection  is reported. For roundabouts and priority  intersections, the average delay for the 

worst performing approach is reported. From  the performance  results the following   can be   
observed:  

 In general, many interchanges currently show a high level of congestion. All interchanges  

with M4 within  the  study corridor perform at LoS D or  worse  in  one or  both peaks except 
the Burnett Street, Coleman Street and Reservoir Road interchanges.  

 The Prospect  Highway interchange has high delays (>140 seconds) for both AM  and PM  

peak traffic conditions. This interchange  performs at a  LoS F  for both peak periods. This  
intersection  is modelled as two roundabouts, as the assessment year is 2012. The  
southern roundabout has  since been  replaced by  traffic signals to improve the   

intersection  operation, while  the northern roundabout  is also proposed for replacement as 
part of the Prospect Highway upgrade.  

SIDRA results  clearly indicate that  capacity constraints  currently exist at a  number of entry and  

exit points for the  M4. Measures  are  required to  improve  the existing performance of the  M4  
corridor.  

The traffic surveys and current intersection performance may also  be negatively influenced by 

the peak period performance of the  motorway. When  the motorway is congested resulting  in  
reduced traffic flow, the efficiency of traffic flow on the entry and exit ramps is also reduced, thus 
affecting their operation.  
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 Table 11 Intersection model outputs -2012 traffic conditions 

AM Peak PM Peak 

ID Intersection Average 
 Delay (s)  

LoS 
 Average Delay 

(s) 
LoS 

Burnett Street / M4 WB On Ramp 
1a 

intersection 
11 A 11 A 

 Burnett Street / M4 EB Off Ramp 
1b 

intersection 
41 C 39 C 

2 Coleman Street / M4 WB Off Ramp 12* A 27* B* 

Great Western Highway / M4 EB on ramp 
3 

(under Coleman St) 
15 B 22 B 

4a Cumberland Highway / M4 WB On Ramp  38 C 91 F 

4b Cumberland highway / M4 EB On Ramp  44 D 46 D 

5 Prospect Highway / M4 EB On Ramp >140* F >140 F* 

6 Prospect Highway / M4 WB On Ramp 41* C 57* E* 

7a Reservoir Road / M4 EB Off Ramp 32* C* 27* B* 

7b Reservoir Road / M4 WB Off Ramp 9* A* 13* A* 

9a Wallgrove Road / M4 EB On Ramp 28 B 23 B 

9b Wallgrove Road / M4 EB OnRamp  16 B 48 D 

10a  Roper Road / M4 On Ramp EB 45 D 76 F 

10b  Roper Road / M4 On Ramp WB 26 B 22 B 

12 Mamre Road / M4 Off Ramp EB  51 D 72 F 

13 Mamre Road / M4 Off Ramp WB 26 B 54 D 

14a The Northern Road / M4 EB on Ramp 69 E 26 B 

14b The Northern Road / M4 WB on Ramp 66 E 34 C 

15a Mulgoa Road / M4 EB  On Ramp  23 B 54 D 

15b  Mulgoa Road / M4 WB  On Ramp 26 B 27 B 

16 Russel Street / M4 Off Ramp EB  14* A* 16* B* 

17 Russel Street / M4 Off Ramp WB 13* A* >140 F* 

 * Average   delay  and  LoS  reported  for  worst  approach  for priority  controlled   intersection 

SIDRA results clearly indicate that capacity constraints currently exist at a number of entry and exit points for 
the M4. Measures are required to improve the existing performance of the M4. 
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5.7  Strategic Volume/Capacity  

The strategic traffic model provides  an indication of the level  of congestion on the road network 

through the calculation of the volume/capacity ratio. Figure 25  and Figure 26 show  this measure  
in the base year for the  AM and PM  peaks respectively. The  links with the most severe  
congestion are rendered in dark red. Links with no congestion are rendered in green.  

The following observations can be made: 

 There is  eastbound congestion in  the AM peak on the M4, along much  of the length, 
particularly around The Northern Road, Roper Road and around and east of the Westlink 

M7 

 There is westbound congestion in the PM  peak on the M4, particularly around and east of 
the Westlink M7 and to Roper Road.  

 Substantial arterial road congestion at a number of locations can be  observed.  

 

GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101 | 51 



 

  

 

Figure 25 Modelled AM Peak 2012 Volume/Capacity (strategic model) 
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Figure 26 Modelled PM Peak 2012 Volume/Capacity (strategic model) 
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6.	  Forecast Land Use and Transport 
Infrastructure  
This chapter presents a  summary of  the forecast changes to land  use  and transport  
infrastructure  up to  2031. More  detail  is presented  in  Appendix  E. The information provides  the  

context for which the M4  will be  operating in  2031. Land use and transport infrastructure 
assumptions are fed into the modelling process to reflect these  forecasts  in the  analysis  of the  
proposal. 

This chapter is divided into the following sections 

 Land use  

 Road-based schemes  

 Public transport schemes 

 Active transport schemes 

6.1  Land Use  

In general, Sydney is forecast to experience continuing growth in  population and employment. 
Alongside this  growth  is a  commensurate forecast growth in the  number  of dwellings. The  main 
source of forecasts for future population, employment and dwellings for the purposes  of this  

study  is the  Draft Metropolitan Strategy for Sydney to 2031 (Figure 27), but other similar 
strategies in place for surrounding regions have also been used as inputs.  

In particular, land use forecasts are in  line with  the  most recent forecasts produced by Transport 

for New South Wales (September  2014) and  show the expected  changes in land use between 
2011 and 2031 for employment and population respectively. 

Table 12 below outlines  the predicted  population of the Parramatta, Blacktown and  Penrith  

Local Government Areas (LGA) along the M4 corridor. 

Table 12  2011 & 2031 Population and Employment (September 2014 
dataset) 

 Population 
 LGA 

 2011  2031  Change 

 Employment 

 Change  2011  2031 

 Parramatta  175,000 254,000 45% (↑)  114,000  153,000  33% (↑) 

 Holroyd  104,000 136,000 31% (↑)  36,000  46,000  26% (↑) 

Blacktown  312,000 473,000 52% (↑)  104,000  168,000  61% (↑) 

 Penrith  185,000 261,000 42% (↑)  68,000  115,000  68% (↑) 

Source: Bureau of Transport Statistics, (September 2014)  

 All four LGAs are predicted  to have substantial population growth of between  31 and 52  

per cent by 2031  

 Employment increases  substantially in the four LGAs, with a greater than 60 per cent 
increase in both Blacktown and Penrith  

 Population and employment increases of this scale in the M4 corridor are expected to add 
additional demand onto the already congested motorway network 

This substantial increase in employment  and population may be partly attributable to potential 

specialised centres as follows: 
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 Rydalmere education (potential specialised precinct) 

 Penrith Education and Health (potential  specialised precinct) 

 Marsden  Park (North West Growth Centre) (potential specialised  precinct)  (Metropolitan 
Business  Park/Office cluster)  

 Western Sydney Intermodal Terminal  

 Western Sydney Employment Area, which includes the proposed Western Sydney airport  

Figure 27  summarises Sydney’s key economic activities, showing a  considerable amount of 
development in the M4 corridor.  
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Figure 27 Key economic Activities in Sydney 

Source : Draft Metropolitan Strategy for Sydney 2031 
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6.2  Road-based schemes 

The Draft Metropolitan  Strategy for Sydney sets out policies and  actions to ensure the  growth of 

Sydney is supported by good transport  connections.  Figure 28  shows the ‘accessibility and 
connectivity’ strategy for the Sydney Region in future year  2031. The interpretation of the  
schemes  in the modelling context, and the forecast years in which  the schemes  are assumed  to 

be present, are shown in Table 13 below. 

 Eastern Creek - Old  Wallgrove Road- –- this project will upgrade  Old  Wallgrove  Road 
between Roberts Road and the M7 Motorway and is expected to be completed by 2017.  

 M5 West widening – it is expected to be  completed by late 2014  

 Prospect Highway upgrade  –  this project will upgrade 3.6 kilometres of the  Prospect  
Highway, between  Reservoir Road, Prospect and St Martins  Crescent, Blacktown. Timing  

for construction has not been confirmed but is expected to be completed by 2021. 

 Werrington Arterial  Road  –  Stage  1, Claremont Meadows- –- The upgrade will involve 
creating a new link between the Great Western Highway and the M4 Motorway, including  

new east facing ramps between  Kent Road and the motorway. The project is expected to  
be completed  by end of 2016. 

 Western Sydney Infrastructure Plan – timelines for this project are not confirmed yet  

 Upgrading The Northern Road between Bringelly Road and the M4 Motorway. 

 Construct a  new east-west motorway to the proposed second Sydney airport, between  
M7 and The Northern Road  

 Local Road upgrades  

 NorthConnex  - the proposed tunnel motorway will link the M1 Pacific Motorway  and the  
Hills M2 Motorway. The project is expected to complete by 2019.  

 WestConnex –  this 33 kilometres  long project will link the M4 and the M5. It also includes 
widening of the M4  east of  Parramatta and duplication of M5 East. It is  proposed to be 
completed by 2023 and will be delivered in the following three stages:  

 Stage 1 – M4  widening (Church St to Homebush Bay  Drive) and extension of 
M4 via M4 East Tunnel  (Homebush Bay Drive  to Parramatta Road and City 
West Link).  

 Stage 2 – M5 East duplication and a new link to airport 

 Stage 3  – construction  of a motorway tunnel  to link Stage 1  with  Stage 2  (M4 
East) 

For each of the above projects, a decision has been  made as  to whether the infrastructure is 
likely to be in  place for the  future modelling years.  The future modelling years are 2021  and  
2031 and Table 13 shows whether the infrastructure  has been included in the  traffic model  for 

these future years.  
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Figure 28 Accessibility and connectivity strategy for 2031 
 

Source: Draft Metropolitan Strategy for Sydney 
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Infrastructure Assumptions for Modelling Purposes 

Table 13 shows the infrastructure included in the strategic traffic model in the future model 

years 2021 and 2031. Figure 29 and Figure 30 show the increase in capacity on the road 
network in 2021 and 2031 respectively. 

Table 13 Infrastructure assumptions for future years 2021 and 2031 

Project 2021 2031 

NorthConnex  

WestConnex Stage 1 & 2  

WestConnex Stage 3 

The Northern Road 

- Widening north of Penrith 

- Capacity increases north of Narellan  

- Capacity increases south of the M4 

(Western Sydney Infrastructure Plan) 

Eastern Creek- Old Wallgrove Road  

M2 Widening (completed 2013)  

M5 west widening (complete 2014)  

Erskine Park Link Road and associated improvements (BWSEA)  

New Southern Link Road (BWSEA) 

Widening of Mamre Road and Elizabeth Drive (BWSEA) 

Werrington Arterial Road – Stage 1  

Hume Highway widening (north of Campbelltown) (completed 

2012) 
 

Prospect Highway upgrade  

Richmond Road widening north of M7  

Windsor Road widening (north of M2)  

Widening of Castlereagh Road north of Penrith 

Planned widening on the Northern Road, Camden Valley Way, 
Narellan Road (STAM model assumptions beyond current 
proposals in order to support South West Growth Centre) 

Widening of Richmond Road and Garfield Road East (to support 

North West Growth Centre) 
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Figure 29 Link Capacity Changes from 2011 to 2021 


Source: 2011 STAM and 2021 STAM, updated by GHD (2014) (scenario 104 and scenario 120 respectively) 
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Figure 30 Link Capacity Changes from 2011 to 2031 

Source: 2011 STAM and 2031 GHD Base (scenario 101 and scenario 130 respectively) 
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6.3  Future Public Transport  

6.3.1  Bus services 

Sydney’s Bus Future sets out the NSW Government’s  long term plan to redesign  Sydney’s bus 

network to  meet customer needs now and into the future. The plan identifies a three-tiered  bus 
network - rapid, sub-urban and local services  - that will operate with each level delivering a  
defined level of service consistency and reliability. 

No services are expected  to run along the M4. However, there is  the potential  for bus services 
to be affected  by the proposal where buses pass over or  under the M4, though  the effect may 
not  necessarily be  adverse. For  the bus routes  that cross over  or under the  M4  past one  of the  

interchanges being  upgraded, there  may be limited temporary construction related service  
impacts. 

6.3.2  Rail servcies 

Sydney’s Rail  future, 2012 published by Transport for NSW recognises that the western line is  

Sydney’s most heavily used and least reliable line. The  new  CBD  line and Harbour crossing  will 
improve access and connectivity  for the North Shore Line, Epping to Chatswood  Rail Line  and  
North West Rail Link, and will improve travel times and capacity through the city from the north 

and south. It will provide the largest increase in capacity to the Sydney rail network for  80  
years27. Figure  31 shows the planned future for Sydney Rail as  per the  NSW Long Term  

Transport Master Plan.  

The North  West Rail Link  and South West Rail  Link may serve  to generally  improve the  rail  

network and therefore may serve to  alleviate some  private car demand  in  the  M4 corridor,  but  

the influence  on travel choice in  the M4 corridor is  indirect the  magnitude  is expected to  be  

minor.  

27 NSW Long Term Transport Master Plan 

62 | GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101  



 

   

 

 

  

Figure 31 Sydney’s Rail Future  

Source: NSW Long Term transport Master Plan 
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6.4  Active Transport 

6.4.1  Pedestrians 

Pedestrians  are not allowed on the M4  Motorway. However, pedestrian crossings are provided 

at some approaches of the interchanges within the M4 study area.   

6.4.2  Cycling  

Cycling is permitted on the M4 at present and will remain so as part of the proposal.  

State Government – Sydney’s Cycling Future  

Sydney’s Cycling Future  committed  the NSW Government to work with Local Councils  to  

identify and  co-fund  bicycle  infrastructure to  connect  local bicycle networks to key destinations.  
This would focus on completing links within a 5 kilometres  catchment of centres and  
interchanges in the short term and expand to a 10 kilometres catchment in the longer term.  

The three pillars of Sydney’s Cycling Future strategy are:  

 Safe, connected networks, which includes but is not limited to: 

– 	 Creating connected cycle networks within 5  kilometres of activity centres and  public  

transport interchanges. This could be extended to 10 kilometres in the longer term. 

– 	 Improve bike parking facilities at public transport interchanges.  

 Better use of existing infrastructure, which includes, but is  not limited to: 

– 	 Promotion activities; 

– 	 Skills training. 

– 	 Trip planning.  

 Policy and partnerships, which includes but is not limited to:  

– 	 Integration in major urban  developments and transport projects 

– Partner with local councils  and interest groups 

Relevant to the M4  study area,  Sydney’s Cycling Future  states  that TfNSW  will complete the  

Western section of the Merrylands to Parramatta (M4) off road path  in partnership  with Holroyd 
Council.  
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7.	  Forecast Do Minimum Network 
Performance 
For each forecast year, 2021 and 2031,  model scenarios have been developed to ascertain the  
likely ‘Do Minimum’ state. This section  compares  the Do  Minimum  scenarios  in 2021 and 2031 

with the base year (2012).  

Performance  of each intersection  within the M4  study area has been analysed  in SIDRA for 
2031 both with and without the M4SM.  

7.1  Business as Usual Traffic Growth 

Traffic volumes across the  network rise as  a  consequence of land use changes and other 
growth drivers, including  new infrastructure. Figure 32  and  Figure  33 show  the  forecast growth 

in network-wide vehicle kilometres  and  vehicle hours respectively, between  the  2012 base and 
the 2021 and 2031 in the Do Minimum scenario.  

Figure 32 Vehicle Kilometres (2 hour peak period) 

Figure 33 Vehicle Hours (2 hour peak period) 

Table 14 provides the forecast percentage increases in vehicle kilometres and vehicle hours 
with business as usual growth assumptions. The growth in vehicle hours is greater than the 
growth in vehicle kilometres and therefore, the average speed on the network is forecast to be 

lower in 2031 when compared to 2012. The additional pressure on the road infrastructure in 
Sydney as a result of the population and employment growth is expected to be substantial. 
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Table 14 Do Minimum growth in vehicle movement (2012 to 2031) 

Demand segment AM Peak PM Peak 

Vehicle km 

Cars 137% 130% 

Rigid 128% 133% 

Articulated 149% 159% 

Vehicle hours 

Cars 157% 145% 

Rigid 142% 143% 

Articulated 163% 172% 

 

7.2  Forecast Traffic Volumes  

Mainline  modelled flow  (peak 2  hours) of the M4 study  area  is given  in  the  table below  for  the 

years 2012, 2021 and 2031 and shown graphically in Figure 34  and Figure 35. 2012 survey  
flows are provided for comparative purposes.  

Figure 34 Modelled volumes (vehicles), westbound PM peak 2 hours 
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Figure 35 Modelled volumes (vehicles), eastbound, AM peak 2 hours  

From the traffic volumes it can be observed that: 

 Traffic volumes are greater at the eastern end of the M4. 

 There is growth in traffic on the M4 in  the Do  Minimum in 2021  and 2031, driven largely  
by population  and land use  changes in the corridor.  
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8. The Proposal Network Performance 
A series of strategic traffic models have been developed to assess the effects of the M4 Smart 
Motorway. Data from the strategic models are fed into intersection models to assess the impact 

on proposed intersections in more detail. 

For each forecast year, 2021 and 2031, a ‘Do Minimum’ scenario and a ‘Proposal’ scenario 
have been developed to allow the impact of the Smart Motorway scheme to be ascertained. 

Furthermore, sensitivity tests have also been developed to test the assumptions made with 
respect to the quantum of delay that will occur on the access ramps. 

Figure 36 and Figure 37 present forecast traffic volumes for each section of the M4 in the study 

area for 2021 and 2031, for the Do Minimum and Proposal scenarios.  

Figure 36 Forecast M4 Traffic Flow Comparison – westbound (PM Peak 2 
hours) 
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Figure 37 Forecast M4 Traffic Flow Comparison – Eastbound (AM Peak 2 
hours) 

On each section, an increase in traffic volumes is predicted over the two hour modelled period 

as a consequence of the implementation of M4SM. 

Volume Difference Plots 

Figure 38 and Figure 39 show the changes in traffic volumes for the whole study area for the 
AM and PM peak 2 hour period respectively. These plots are produced showing the difference 

between Do Minimum and the Proposal scenario runs in 2031. Red bars denote an increase in 
volume and green bars denote a decrease. Note that traffic volume changes of less than 100 
vehicles per two hour modelled peak period are not shown in the figures. 

Both Figure 38 and Figure 39 show an increase in the two hourly traffic  volumes  on the M4  
under a smart motorway consistent with the data presented in Figure 36 and Figure 37. 
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Figure 38 M4 Smart Motorway forecast traffic volume changes –  2031 AM Peak 
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Figure 39 M4 Smart Motorway forecast traffic volume changes –  2031 PM Peak 
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In general, from the modelled traffic flows it can be observed that: 

	 The M4SM results in an increased mainline volume over both the two hour peak periods 

modelled for the M4. 

	 During the AM peak the volume of traffic on the M4 is expected to increase to by up to 
2,700 vehicles in the two hour period in the eastbound (peak) direction with the smart 

motorway scheme. 

	 During the PM peak the volume of traffic on the M4 is expected to increase by up to 
2,400 vehicles in the two hour period in the westbound (peak) direction with the smart 

motorway scheme. 

	 As a result of M4SM demand is reduced on the main parallel route, Great Western 
Highway, potentially relieving peak period congestion on this route. 

	 The model shows that in general, there is a decrease in volume on the entry ramps. 
This is due to the additional time delay in accessing the motorway, which is  deterring 
short distance trips on the motorway. This does not translate to a reduction in the 

mainline volume as longer distance trips using the M4 are encouraged to use the 
motorway for a greater proportion of their trip. 

On each section of the M4, the model forecasts an increase in traffic volumes as a consequence of the 
implementation of M4SMS. There is also a decrease in volumes on the entry on-ramps. This implies that 
traffic tends to be travelling further on the M4 than previously. 
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8.1  Travel Time  

8.1.1  Do Minimum Scenarios 

The modelled  travel time and speed results for the M4  corridor for the Do Minimum scenario are  

given in Table 15 and Table 16 , respectively. 

The following can be observed from the modelled travel time data for the Do Minimum scenario: 

 In 2031, the average travel  time along the M4 is forecast to increase by 41 per cent in the  

AM peak eastbound and 22  per cent in the PM peak westbound, compared to the base 
(2012).  

 Average speeds in 2031 in the peak flow direction are forecast  to be between  31 km/h  

and 33 km/h. In the  counter-peak direction average  speeds are between 55 km/h and  
57 km/h, which are considerably below the posted speed limit of  generally 100/110 km/h  
to west of Cumberland Highway.  

 Table 15  Modelled Travel times (minutes) at the M4 Study Area 

AM Peak PM Peak 

Travel time 
(minutes)  Direction Start Ref  End Ref 

Length 
 (km) 

Travel time 
(minutes) 

2012 2021 2031  2012  2021 2031 

 Westbound 
Governors 

Pitt St Overpass 
 Drive  35  30  32  38  55  58  67 

  Percentage change from 2012      8%  27%    7%  22% 

Eastbound  
Pitt St 

Governors Drive 
Overpass   35  46  53  64  28  31  36 

  Percentage change from 2012      17%  41%    10%  28% 

 Table 16 Modelled Average speed (km/h) at the M4 Study Area 

AM Peak PM Peak 

Average travel speed 
 (km/h)  Direction Start Ref  End Ref 

Length 
 (km) 

Average travel speed 
 (km/h) 

 2012  2021  2031  2012  2021  2031 

 Westbound Pitt St Governors Drive 
 Overpass  35  70  65  55  38  36  31 

  Percentage change from 2012     -7%  -21%    -5% -18% 

 Eastbound Governors Pitt St Overpass 
 Drive  35  46  39  33  73  67  57 

  Percentage change from 2012      ‐15%  ‐28%     ‐8%  ‐22% 

Note that the data extracted from the model uses an approximation of the Pitt Street overpass, 
as a specific measurement from this point is not possible in the strategic model.  

8.1.2 Proposal Scenarios 

The results for the M4 corridor are given in Table 17 and Table 18 in the eastbound and the 

westbound direction respectively. 
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 Table 17  Modelled Travel times at the M4 Study Area 

Peak  Direction Start Ref  End Ref 
Length 

 (km) 
2021 

 DM 
2021 
DS 

2031 
 DM 

2031 
DS 

     Average time (minutes) 

WB  
 Pitt  St  Governors 
 Overpass  Drive 

 35  32  28  38  34 

AM  

 EB 

 Percentage change  

Governor  Pitt  St 
 s  Drive  Overpass 

 

 35 

   ‐13%    ‐11% 

 53  42  64  51 

 Percentage change       ‐21%    ‐20% 

WB  
 Pitt  St  Governors 
 Overpass  Drive 

 35  58  41  67  54 

 PM 

 EB 

 Percentage change  

Governor  Pitt  St 
 s  Drive  Overpass 

 

 35 

   ‐29%    ‐19% 

 31  23  36  32 

 Percentage change       ‐26%    ‐11% 

 

 

  
   

     

 

  

 
   
 

 
 

         

               

 
   

   
 

         

                 

 

  

 
   
 

 
 

         

               

 
   

   
 

         

                 

Table 18 Modelled Average speed on the M4 Study Area 

Peak Direction Start Ref End Ref 
Length 
(km) 

2021 
DM 

2021 
DS 

2031 
DM 

2031 
DS 

Average speed (km/h) 

AM 

WB 
Pitt St 

Overpass 
Governors 

Drive 
35 65 74 55 61 

Percentage change 14% 11% 

EB 
Governor 
s Drive 

Pitt St 
Overpass 

35 39 50 33 41 

Percentage change 28% 24% 

PM 

WB 
Pitt St 

Overpass 
Governors 

Drive 
35 36 51 31 39 

Percentage change 42% 26% 

EB 
Governor 
s Drive 

Pitt St 
Overpass 

35 67 90 57 64 

Percentage change 34% 12% 

The following can be observed from the modelled travel time data: 

 In 2031, the proposal is forecast  to improve journey times on the M4 between  Pitt Street  
overpass and  Governors Drive in the peak direction by approximately 13 minutes  
(approximately  20 per cent). This is consistent with observed travel time savings found at  

other smart motorways locations (see Section 2.4 and Appendix B).  

 During the peak hours in  the peak direction, the overall average speed on  the M4  
between the  Pitt Street overpass and  Governors Drive  improves by approximately  

25 per cent as a result of the Proposal. 

74 | GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101  



 

   

8.1.3  Travel Time Result Summary 

In summary, with the Proposal, the average travel time on the M4 is  approximately 20 per cent 
and 10 per cent less for the peak  flow and  non-peak flow  directions respectively, when  

compared to the Do Minimum in 2031.  

8.2  Interchange Performance  

The interchanges within the M4  study  area were analysed in  SIDRA intersection  modelling  
software. The  intersection performance results are provided in Table 19 and Table 20 for AM  

and PM peak periods respectively.  In general the following observations were made.  

 The implementation of M4SM has not had a significant impact on  the  modelled 
performance of the intersections. 

 Each intersection, with the exception of Roper Road, performs broadly as well or  better in  
the Proposal than in the Do Minimum.  

 The intersection that feeds the Roper Road eastbound on  ramp changes from LoS B  to  

LoS C  between Do Minimum and Proposal in the AM  peak while  the LoS remains poor in 
all scenarios in the PM peak.  

 In addition, Mulgoa Road, Mamre Road, Roper Road and Coleman  Street have a LoS of 

F under both  the Do Minimum and Proposal scenarios in  the PM peak. However,  the 
delay at each  of these intersections is  reduced in the  Proposal  when compared  to the Do 
Minimum. These sites will still be a focus for optimisation in detailed design.  

 The Wallgrove Road westbound off-ramp  improves in  the PM peak from LoS D  in 2012 to  
LoS B  in the  2031 Do  Minimum. This is likely to  be  because the  proposed  new east-
facing  ramps at Archbold  Road to the  west of Wallgrove Road alleviate some of the  

demand. 

These observations should be  caveated by the  understanding  that  the strategic model  is 
generally not considered to  be detailed enough to provide final  realistic turning  proportions with  

which to base engineering  designs, so the results are indicative only.  However, a hybrid  
(mesoscopic/microsimulation)  model is being developed which will support full operational  
analysis and optimisation of the proposal.: 
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13 

Table 19 AM peak Performance Results – SIDRA 

ID Intersection 

2012 Base 2031 Do Minimum 2031 Do Something 

Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 

1a Burnett Street / M4 WB On Ramp intersection 11 A 11 A 11 A 

1b Burnett Street / M4 EB Off Ramp intersection 41 C 15 B 14 A 

2 Coleman Street / M4 WB Off Ramp 12* A 11 A 10 A 

Great Western Highway / M4 EB on ramp (under Coleman St) 15 B 8 A 17 B 

4a Cumberland Highway / M4 WB On Ramp 38 C 71 F 89 F 

4b Cumberland highway / M4 EB On Ramp 44 D 131 F 136 F 

5 Prospect Highway / M4 EB On Ramp >140* F 21 B 22 B 

6 Prospect Highway / M4 WB On Ramp 41* C 28 C 29 C 

7a Reservoir Road / M4 EB Off Ramp 32* C* 11 A 10 A 

7b Reservoir Road / M4 WB Off Ramp 9* A* 24* B* 20 B 

9a Wallgrove Road / M4 EB On Ramp 28 B 18 B 17 B 

9b Wallgrove Road / M4 EB OnRamp 16 B 16 B 17 B 

10a Roper Road / M4 On Ramp EB 45 D 18 B 42 C 

10b Roper Road / M4 On Ramp WB 26 B 13 A 13 A 

12 Mamre Road / M4 Off Ramp EB 51 D 59 E 34 C 

Mamre Road / M4 Off Ramp WB 26 B 77 F 43 D 

14a The Northern Road / M4 EB on Ramp 69 E 36 C 44 D 

14b The Northern Road / M4 WB on Ramp 66 E 50 D 50 D 

15a Mulgoa Road / M4 EB  On Ramp 23 B 26 B 27 B 

15b Mulgoa Road / M4 WB  On Ramp 26 B 36 C 44 D 

16 Russel Street / M4 Off Ramp EB 14* A* 29* C 19* B* 

17 Russel Street / M4 Off Ramp WB 13* A* 20* B* 16* B* 

* Average delay and LoS reported for worst approach for priority controlled intersection 
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Table 20 PM peak Performance Results – SIDRA 

ID Intersection 

2012 Base 2031 Do Minimum 2031 Do Something 

Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 
Average 
Delay (s) 

LoS 

1a Burnett Street / M4 WB On Ramp intersection 11 A 15 B 15 B 

1b Burnett Street / M4 EB Off Ramp intersection 39 C 41 C 23 B 

2 Coleman Street / M4 WB Off Ramp 27* B* 124* F* 99* F 

3 Great Western Highway / M4 EB on ramp (under Coleman St) 22 B 33 C 30 C 

4a Cumberland Highway / M4 WB On Ramp 91 F 133 F >140 F 

4b Cumberland highway / M4 EB On Ramp 46 D >140 F >140 F 

5 Prospect Highway / M4 EB On Ramp >140 F* 17 B 17 B 

6 Prospect Highway / M4 WB On Ramp 57* E* 28 B 31 C 

7a Reservoir Road / M4 EB Off Ramp 27* B* 8 A 11 A 

7b Reservoir Road / M4 WB Off Ramp 13* A* 15* B* 25 B 

9a Wallgrove Road / M4 EB On Ramp 23 B 20 B 21 B 

9b Wallgrove Road / M4 EB OnRamp 48 D 17 B 19 B 

10a Roper Road / M4 On Ramp EB 76 F >140 F >140 F 

10b Roper Road / M4 On Ramp WB 22 B 26 B 34 C 

12 Mamre Road / M4 Off Ramp EB 72 F 39 C 31 C 

13 Mamre Road / M4 Off Ramp WB 54 D >140 F >140 F 

14a The Northern Road / M4 EB on Ramp 26 B 36 C 49 D 

14b The Northern Road / M4 WB on Ramp 34 C 50 D 46 D 

15a Mulgoa Road / M4 EB  On Ramp 54 D >140 F 72 F 

15b Mulgoa Road / M4 WB  On Ramp 27 B 33 C 30 C 

16 Russel Street / M4 Off Ramp EB 16* B* 21* B* 17* B 

17 Russel Street / M4 Off Ramp WB >140 F* >140 F* >140* F* 

* Average delay and LoS reported for worst approach for priority controlled intersections 
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8.3  Network statistics 

8.3.1  Overall Network Statistics 

Network performance results for the study area have been extracted from the model that covers 

the whole of the Greater Metropolitan Area (GMA). A cut-down network was selected to  enable 
broader road network impacts of the M4 Smart Motorway proposal.  The links included in this 
analysis are shown in Figure 40.  This form of analysis enable the high-level identification of any  

issues relating to changes in route choice as well as identifying any areas of localised constraint 
on the broader network that would impact of the proposal achieving optimal performance 
improvements. 

Table 21 to Table 30 present a series of output network statistics for the AM and PM peaks, 
comparing the 2012, 2021 Do Minimum, 2021 Proposal, 2031 Do Minimum and  2031 Proposal 
scenario model run outputs. 

The network results for the study area have been extracted from the model that covers the 
whole of the GMA. The links included in this analysis  are shown in Figure 40.  

Figure 40 Study area links included in network statistics analysis 

	 Table 21 to Table 26 provide vehicle kilometres, vehicle hours and average speeds by 
road type for the AM and PM peaks 

	 Table 27 to Table 30 provide vehicle kilometres and vehicle hours by vehicle type. 
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 Table 21 AM Peak network statistics – vehicle kilometres 

 2012  2021  Do  2021  2031  Do  2031 
  Base Min   Proposal  %  diff  Min  Proposal  % diff  

Local   Roads  92,700  123,400  119,100  ‐3%  153,300  147,800  ‐4% 

 Sub‐Arterial  268,000  329,100  326,100  ‐1%  389,900  386,400  ‐1% 

 Arterial  527,900  651,600  643,100  ‐1%  743,800  734,100  ‐1% 

 Motorway  633,000  683,700  761,200  11%  755,100  839,500  11% 

Ramps   25,100  26,100  27,200  4%  27,100  28,500  5% 

 Total  1,546,700 1,813,900
 1,876,700
  3%
  2,069,200
 2,136,200  3% 

 

 Table 22 AM Peak network statistics – vehicle hours 

 2012  2021  Do  2021  2031  Do  2031 
  Base Min   Proposal  % diff  Min   Proposal  % diff  

Local   Roads  3,500  4,800  4,600  ‐3%  6,300  6,100  ‐4% 

 Sub‐Arterial  9,800  12,800  12,600  ‐2%  16,600  16,400  ‐2% 

 Arterial  16,500  22,300  21,800  ‐2%  28,200  27,500  ‐3% 

 Motorway  13,200  15,100  14,500  ‐4%  20,000  19,700  ‐2% 

Ramps   1,100  1,200  1,500  20%  1,300  1,600  23% 

 Total  44,100  56,200  55,100  ‐2%  72,500  71,200  ‐2% 

 

 Table 23 AM Peak network statistics – vehicle speed (km/h) 

  2011  2021  Do  2021  2031  Do  2031 
 Base Min   Proposal  % diff  Min   Proposal  % diff  

Local   Roads  26  26  26  0%  24  24  0% 

 Sub‐Arterial  27  26  26  1%  23  24  1% 

 Arterial  32  29  29  1%  26  27  1% 

 Motorway  48  45  52  16%  38  43  13% 

Ramps   23  21  19  ‐13%  20  18  ‐14% 

 Total  35  32
  34
  6%
  29
  30  5% 
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 Table 24 PM Peak network statistics – vehicle kilometres 

  2021  Do  2021  2031  Do  2031 
 2012  Base  Min  Proposal  % diff  Min   Proposal  % diff  

 Local Roads  105,500  133,400  128,600  ‐4%  160,000  153,800  ‐4% 
 Sub-Arterial  287,600  344,200  340,200  ‐1%  397,600  391,900  ‐1% 

Arterial  568,000  675,400  663,900  ‐2%  753,700  739,000  ‐2% 
 Motorway  661,900  697,300  777,200  11%  758,700  845,100  11% 

 Ramps  25,100  25,800  27,100  5%  27,400  29,500  8% 
Total  1,648,100  1,876,100  1,937,000  3%  2,097,400  2,159,400  3% 
 

 Table 25 PM Peak network statistics – vehicle hours 

  2012  2021  Do  2021  2031  Do  2031 
 Base Min   Proposal  % diff  Min   Proposal  % diff  

 Local Roads  4,100  5,300  5,100  ‐4%  6,700  6,400  ‐4% 
 Sub-Arterial  10,500  13,000  12,800  ‐2%  16,000  15,700  ‐2% 

Arterial  18,000  22,900  22,300  ‐3%  27,900  26,900  ‐4% 
 Motorway  14,600  15,800  15,600  ‐1%  19,600  19,300  ‐1% 

 Ramps  1,100  1,100  1,400  21%  1,300  1,600  23% 
Total  48,200  58,100  57,100  ‐2%  71,500  69,800  ‐2% 
 

 Table 26 PM Peak network statistics – vehicle speed (km/h) 

  2012  2021  Do  2021  2031  Do  2031 
 Base Min   Proposal  % diff  Min   Proposal  % diff  

Local   Roads  26  25  25  0%  24  24  1% 

 Sub‐Arterial  28  27  27  1%  25  25  1% 

 Arterial  32  29  30  1%  27  27  2% 

 Motorway  45  44  50  13%  39  44  13% 

Ramps   24  23  20  ‐13%  21  18  ‐13% 

 Total  34  32  34  5%  29  31  5% 

   

     
      

     
    

        
 

      

  

   

    
      

   

The model results shown in Table 21 and Table 24 shows that with the M4SM implemented, 

there is forecast to be  

	 An 11 per cent increase in vehicle kilometres travelled on the Motorway network in both 
the AM and PM peaks, where the motorway network consists of the M4 and a small 

section of the M7 in the vicinity of the M4 (see Figure 40 above).  

	 A slight increase in overall vehicle kilometres travelled (3 per cent). This is a function of 
longer diversions to access the M4 in order to accrue journey time savings on the 

mainline and less direct routes for short distance trips through avoiding the ramp 
delays. 

	 Table 22 and Table 25 show this increase in distance travelled on the network does not 

contribute to an increase in the time spent on the network, which falls slightly, showing 
that overall journey time decreases as a result of the Proposal. 

This reflects the attraction for journeys to be made on the motorway, even if it means travelling 

a few extra kilometres to get onto the motorway. The main shift in trips, not surprisingly is from 
the largely parallel Great Western Highway. As the performance of the M4 Motorway improves, 
the model shows that it becomes more attractive for certain trips to be made on the M4 rather 
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than, say, the Great Western Highway. Modelling also showed there is an increase in distance 
travelled on the network which however, does not contribute to an increase in the time spent on 

the network, which falls slightly, showing that overall journey time decreases as a result of the 
proposal. Importantly, the analysis shows that overall the Proposal leads to more travel on the 
motorway and motorway ramps, with less travel on all other road classes (local, sub arterial and 

arterial). With the greatest change being the reduction in travel on arterial roads (principally the 
Great Western Highway). 

Table 27 to Table 30 provide vehicle kilometres and vehicle hours disaggregated by vehicle 

type. 

  

 

   
   
 

 
    

   
 

 
    

       

        

       

      

Table 27 AM Peak network statistics by vehicle type - vehicle kilometres 

2012 Base 
2021 Do 
Min 

2021 
Proposal % diff 

2031 Do 
Min 

2031 
Proposal % diff 

Cars 1,413,000 1,650,000 1,704,000 3% 1,882,000 1,938,000 3% 
Rigid 97,000 116,000 122,000 5% 127,000 134,000 5% 
Articulated 37,000 48,000 50,000 6% 60,000 64,000 5% 
Total 1,547,000 1,814,000 1,877,000 3% 2,069,000 2,136,000 3% 

 

 

   
   
 

 
    

   
 

 
    

        

        

       

       

Table 28 AM Peak network statistics by vehicle type - vehicle hours 

2012 Base 
2021 Do 
Min 

2021 
Proposal % diff 

2031 Do 
Min 

2031 
Proposal % diff 

Cars 40,700 51,700 50,700 ‐2% 66,500 65,300 ‐2% 
Rigid 2,500 3,300 3,200 ‐3% 4,100 4,100 ‐2% 
Articulated 900 1,200 1,200 ‐4% 1,800 1,800 ‐3% 
Total 44,100 56,200 55,100 ‐2% 72,500 71,200 ‐2% 

 

 

 

   
   
 

 
    

   
 

 
    

            

              

             

           

Table 29 PM Peak network statistics by vehicle type - vehicle kilometres 

2012 Base 
2021 Do 
Min 

2021 
Proposal % diff 

2031 Do 
Min 

2031 
Proposal % diff 

Cars 1,526,000 1,726,000 1,778,000 3% 1,924,000 1,977,000 3% 
Rigid 86,000 104,000 110,000 6% 114,000 121,000 6% 
Articulated 36,000 46,000 49,000 6% 59,000 62,000 5% 
Total 1,648,000 1,876,000 1,937,000 3% 2,097,000 2,159,000 3% 

 

 

 

   
   
 

 
    

   
 

 
    

              

              

             

             

 

Table 30 PM Peak network statistics by vehicle type - vehicle hours 

2012 Base 
2021 Do 
Min 

2021 
Proposal % diff 

2031 Do 
Min 

2031 
Proposal % diff 

Cars 45,000 54,000 53,000 ‐2% 66,100 64,600 ‐2% 
Rigid 2,300 3,000 2,900 ‐1% 3,600 3,600 ‐1% 
Articulated 900 1,200 1,200 ‐1% 1,700 1,700 ‐3% 
Total 48,200 58,100 57,100 ‐2% 71,500 69,800 ‐2% 
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Table 27 to Table 30 show that:  

 There is an increase in car vehicle kilometres (3 per cent) as  a result of the Proposal and 

a larger increase in rigid and articulated  vehicle kilometres (5 – 6 per cent). This is likely 
to be through rerouting that takes advantage of the freight bypass lanes and general 
travel time savings offered by the M4SM. 

 Vehicle hours are reduced by two per cent  overall as  a result of the Proposal.  

8.4  Select Link Analysis 

8.4.1  Select Link Analysis 

The select link analysis carried out using the 2031 forecast models provides more detail about 

how travel patterns have changed in the vicinity of the  M4, as a result the trade-off between 
better mainline flow and speed and increased time to access the motorway via the ramps.  

A select link analysis seeks to explore how the origin and destination of all trips that pass a 

certain point on the network changes. By comparing the same point on the network in Do 
Minimum and  Proposal scenarios, the difference in trip origin and destination for vehicles using 
the link in question adds to the understanding of the impact of the Proposal.  

Figure 41 to Figure 43 show difference plots between the Proposal and Do Minimum, with red 
bars denoting a greater volume of traffic in the Proposal and green bars denoting  a greater  
volume of traffic  in the Do Minimum.  

Two bi-directional locations were chosen  as indicative locations for the analysis, with sample 
outputs provided below.  

 M4 to the west of M7 

 M4 to the west of Cumberland Highway 

Figure 41 Select Link comparison (Proposal – Do Minimum), cars, AM peak, 
west of M7, Eastbound 
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Figure 42 Select Link comparison (Proposal – Do Minimum), cars, PM peak, 
west of M7, Westbound 

The select link analysis for the M4 to the west of the M7 shows that  

 If there are feasible alternative exits  or access  points to the motorway, smart motorways  

tends to maximise the section of the trip undertaken on the motorway 

 This is likely to be the case with medium and long distance trips that effectively must use 
the motorway. Therefore, the imposition of the additional ramp delay is required wherever  

the motorway is accessed, but is overcome by greater motorway travel benefits.  

Figure 43 shows a comparison between heavy vehicle  changes and  car changes on the M4 
west of the M7. The reason for the pronounced changes here is the segregated entry ramp for 

heavy goods vehicles, where the signal delay for the ramp metering  is not incurred, showing  

 A greater diversion of car trips away from the Horsley Drive and M7, in favour of a longer 
trip on the M4 

 An increase in rigid and articulated vehicles on the M7 and Reconciliation Road that take  
advantage of the Freight Bypass lanes at the M7 and Prospect Highway westbound on-
ramps to avoid delays.  
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Figure 43 Select Link comparison (Proposal – Do Minimum), PM peak 
westbound, west of M7 – comparison between car (top) and heavy 
vehicle (bottom) changes 

 

 

8.5  Sensitivity Test Analysis 

‘Low Delay’ and ‘High Delay’ scenarios have been run to test the sensitivity of the  model results  
to the assumed level of delay incurred at the entry ramps (see Section 4.6 for further details). In 
simple turns, low delay applies half of the delay in the  Proposal scenario, whereas high delay 

doubles the delay at the on-ramps in the Proposal scenario.  
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The data in Table 31 to Table 34 consists of network statistics in the form of vehicle kilometres 
and vehicle hours for the Proposal, low and high scenarios, in the AM peak and PM peaks.  

 Table 31  AM Peak sensitivity tests network statistics – vehicle kilometres  

 

 2021 
 Proposal 

 2021 
Proposal  ‐ 
 Low  delay 

 2021 
 Proposal – 

High  delay  

 2031 
 Proposal 

 2031 
 Proposal – 

 Low  delay 

 2031 
 Proposal – 

High  delay  

Local   Roads  119,100  119,000  120,100  147,800  147,500  148,600 

 Sub‐Arterial  326,100  325,500  327,600  386,400  385,500  387,900 

 Arterial  643,100  640,800  647,800  734,100  732,400  737,000 

 Motorway  761,200  764,700  754,100  839,500  843,800  831,300 

Ramps   27,200  28,100  26,300  28,500  29,300  27,300 

 Total  1,876,700  1,878,100  1,876,000  2,136,200  2,138,500  2,132,200 

 Table 32  AM Peak sensitivity tests network statistics – vehicle hours  

 
 2021 
 Proposal 

 2021 
Proposal  ‐ 
 Low delay  

 2021 
 Proposal – 

 High  delay 

 2031 
 Proposal 

 2031 
 Proposal – 

 Low delay  

 2031 
 Proposal – 

 High delay  
 Local Roads  4,640  4,630  4,680  6,070  6,050  6,100 
 Sub-Arterial  12,640  12,610  12,720  16,370  16,330  16,460 

Arterial  21,820  21,710  22,050  27,460  27,360  27,660 
 Motorway  14,540  14,800  14,120  19,670  19,980  19,150 

 Ramps  1,470  1,430  1,580  1,620  1,590  1,730 
Total  55,110  55,190  55,150  71,190  71,300  71,100 

 

 Table 33  PM Peak sensitivity tests network statistics – vehicle kilometres  

  2021  2031 
 2021  Low  2021 High   2031  Low  2031 High  

 Central  Central 
 Local Roads  128,600  128,100  130,000  153,800  153,300  155,300 
 Sub-Arterial  340,200  339,500  341,300  391,900  391,500  393,800 

Arterial  663,900  662,100  667,300  739,000  737,700  741,700 
 Motorway  777,200  780,900  769,500  845,100  847,600  839,300 

 Ramps  27,100  27,700  26,300  29,500  30,100  28,100 
Total  1,937,000  1,938,400  1,934,300  2,159,400  2,160,200  2,158,200 

 

 Table 34  PM Peak sensitivity tests network statistics – vehicle hours  

  2021 
 Central 

 2021  Low  2021 High  
 2031 
 Central 

 2031  Low  2031 High  

 Local Roads  5,110  5,090  5,160  6,370  6,350  6,420 
 Sub-Arterial  12,760  12,730  12,820  15,650  15,630  15,750 

Arterial  22,300  22,210  22,440  26,870  26,830  26,990 
 Motorway  15,570  15,720  15,270  19,340  19,560  18,960 

 Ramps  1,380  1,360  1,430  1,600  1,560  1,620 
Total  57,120  57,120  57,120  69,840  69,920  69,750 
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The data in Table 31 to Table 34 illustrates that at a network level the model outputs are 

relatively insensitive to the changes in the assumed level of delay at the entry ramps with small 
changes in vehicle kilometres and vehicle hours.  

 As ramp  delays increase,  vehicle kilometres increase.  

 As ramp  delays increase, vehicle hours decrease.  

The additional delay is a relatively small component of the overall cost of each trip and does not 
have a substantial effect on route choice at the network level. However, there are some effects  

evident when  looking at a more localised such as the  choice of where to access the M4, with 
shorter trips on the M4 becoming increasingly unattractive as the delay on the ramp increases  
without a sufficient benefit available through continued use of the M4. 

Figure 44 and Figure 45 show the changes in mainline M4 volumes as  a result of the sensitivity 
test changes for westbound PM peak and eastbound AM peak respectively. 
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Figure 44 Traffic Flow Comparison for 2031 sensitivity tests on the M4 –  
westbound (PM Peak) 

Figure 45 Traffic Flow Comparison for 2031 sensitivity tests on the M4 – 
eastbound (AM Peak) 

The model outputs show that overall there is less volume on the M4 when the ramp delay is 

increased although the changes are minor. However, in both directions there is a greater 
volume near the start of the length of the M4 covered by the scheme.  This is  an effect of  
rerouting trips to maximise the length of journey on the motorway to optimise travel time 

savings. 
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9.  Construction Impacts 
9.1  Overview  

A strategic  construction traffic  impact assessment has  been undertaken to obtain an  

understanding  of the likely impacts from construction scheduling and sequencing. Note that  
construction traffic scenarios have not been modelled.  

Construction is anticipated  to take around 3 to 4  years for the  entire project subject to planning  

approval and funding availability. Construction for each ramp is expected to be around 6 months  
and the M4 widening is expected to take around 16 months.  

Prior to commencement of the project, it is anticipated that a  detailed Construction Traffic 

Management Plan (CTMP)  will be prepared in order to identify and mitigate the impacts of  the  
construction of the project. 

9.2  Construction methodology  

The construction has been separated into four indicative stages as  follows: 

9.2.1  Stage 1: Westbound - Church Street to Roper Road (inclusive) 

 Widen the M4 mainline (M7/Wallgrove Road to Roper Road) in both directions in the 
median  

 Upgrade entry ramps, install ramp signalling, variable speed limit and lane use 
management (Church St to M7/Wallgrove Rd) 

 Upgrade required westbound exit ramps, and interchange intersections 

 Install network monitoring (vehicle detection and CCTV) and VMS, emergency bays and 
telephones 

 Upgrade ITS backbone to support above 

9.2.2  Stage 2: Eastbound - Russell Street to Church Street 

 Upgrade entry ramps and install ramp metering (Russell St to Burnett St)  

 Upgrade required eastbound exit ramps, and interchange intersections  

 Install network monitoring (vehicle detection and CCTV) and VMS (Russell St to Church 

St), emergency bays and telephones 

 Install variable speed limit and lane use management (Roper Road to Church St) 

 Upgrade ITS backbone to support above 

9.2.3  Stage 3: Eastbound – Russell Street to Church Street 

 Install variable speed limit and lane use management 

 Install network monitoring (vehicle detection and CCTV) and VMS, emergency bays and 
telephones 

 Upgrade ITS backbone to support above 

9.2.4  Stage 4: Westbound – Mamre Road to Russell Street inclusive) 

 Upgrade entry ramps and install ramp metering  

 Install variable speed limit and lane use management 
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 Install network monitoring (vehicle detection and CCTV) and VMS, emergency bays and 
telephones 

 Upgrade ITS backbone to support above 

9.2.5  Compound locations and access arrangements 

Vehicle movements to the compound sites will predominantly be accessed from the M4 and 
arterial road network. The site compound locations and access arrangements would need to be 

determined as part of the Construction Traffic Management Plan (CMTP). It is  expected that 
there would be a site compound at each entry / exit ramp location. 

The following would be investigated further as part of the CMTP: 

 The major ramps would generally remain open, apart from during some nights where the 
ramps would be required to be closed for re-sheeting. 

 The consideration for a combination of access from adjacent local  roads as well  as the 

M4. 

9.2.6  Proposed working hours 

Construction works are likely to be undertaken during the following standard working hours:  

 Monday to Friday: 7 am to 6 pm 

 Saturday: 8 am to 1 pm 

 Sundays and public holidays: no work  

Where possible the construction works would be undertaken during standard working hours. 

However the need for night work would be required for the following construction activities:  

 Pavement tie-in 

 Re-sheeting  

 Line marking  

 Installation of ITS foundation footings  

 Installation of gantries  

9.2.7  Heavy vehicle generation 

Heavy vehicle traffic would mainly be generated by activities associated with the following: 

 Delivery of construction materials 

 Spoil removal  

 Delivery and removal of construction equipment and machinery 

 Movement of construction personnel, including contractors, site labour force and 
specialist supervisory personnel.  

As a part of the CTMP it is expected that heavy vehicle traffic would be constrained, where 
reasonably practicable, to the State and regional road networks and that the impact on local 
roads would be minimised. Any disruption to access local roads and properties  would be 

minimised and would only be undertaken following consultation with the community and with 
individual property owners affected by the works.  

The movement of materials would be managed through the scheduling of deliveries and 

availability of fleet, and would aim to minimise the number of haulage and delivery vehicles  
required during peak periods and weekends. 
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The delivery of oversized materials such as gantries would occur at night time to minimise 
disruption to traffic flow. 

9.2.8 Light vehicle generation 

Light vehicle traffic generation would be associated with staff movements to the site. Staff would 
comprise of project managers, various trades, and general construction staff.  

9.2.9 Overall Construction traffic generation 

Table 35 provides a summary of the total traffic movements required for construction based on 

the peak hour, which includes workers, managers and engineers. 

This summary assumes that all ramps subject to upgrade or construction for unrelated schemes 
do not require additional construction for the proposal. These schemes are 

 Coleman Street eastbound off-ramp (WestConnex enabling works),
	

 Werrington Arterial east facing ramps 


 Archbold Road east facing ramps.
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Table 35 Proposed construction traffic movements 

Site location Construction 
vehicles (per 
hour) 

Workers (per 
hour) 

Oversized 
vehicles (per 
hour) 

Total vehicles 
(per hour) 

In Out In Out In Out In Out 

STAGE 1 

Westbound (Church Street to M7/Wallgrove Road) 

Entry  and exit ramps 

- 5 entry ramps westbound 50 50 10 10 25 25 85 85 

- 8 exit ramps westbound 80 80 16 16 40 40 136 136 

Widen M4 in median 
between M7 and Roper 
Road 

20 20 5 5 25 25 

ITS (40 workers, 12 heavy 
vehicles) 

12 12 4 4 16 16 

Backbone (40 workers, 8 
heavy vehicles) 

8 8 4 4 

STAGE 2  

Eastbound (Russell Street to Church St) 

Entry and exit ramps

 - 12 entry ramps eastbound 120 120 24 24 60 60 204 204

 - 9 exit ramps eastbound 90 90 18 18 45 45 153 153 

ITS Foundations 12 12 4 4 16 16 

ITS Backbone 8 8 4 4 12 12 

STAGE 3 

Eastbound (Russell Street to Church St) 

Installation of SMART 
Technology 

Gantries night time only 

ITS Foundations 12 12 4 4 16 16 

ITS Backbone 8 8 4 4 12 12 

STAGE 4 

Westbound ( Mamre Road to Russell Street) 

Entry  and exit ramps 

 - 4 entry ramps westbound 40 40 8 8 

 - 4 exit ramps westbound 40 40 8 8 

ITS Foundations 12 12 4 4 

ITS Backbone 8 8 4 4 

20
	 20 68 

20 68 

16 

12 

68


20
	 68
	

16
	

12
	

   Table 36 provides a summary of the total construction traffic movements for each stage in the 

peak hour. 
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Table 36 Construction traffic movement summary 

Activity 
AM peak (vtph)** PM peak (vtph)** 

In Out In Out 

Stage One 262 262 262 262 

Stage Two 385 385 385 385 

Stage Three 28 28 28 28 

Stage Four 164 164 164 164 

 Table 36 shows that the peak construction traffic generation would occur during Stage Two 

resulting in around 385 vehicles arriving and 385 vehicle departing within a one hour period. 
However this does not occur all at one site. Stage Two spans the entire length of the project 
focusing on the eastbound side of the M4 covering around 12 entry and 10 exit ramp locations.  

This equates to around 35 vehicles arriving and departing each location. 

9.3  Impact of the Proposal 

9.3.1  Impacts on traffic  

The peak construction traffic generation would occur during Stage Two and equate to 
approximately 37 vehicles arriving and departing each  location in the peak  hour. Traffic  impacts  

are expected to comprise the following  

 Full and partial Mainline and ramp temporary closures during non-peak periods. 

 Detours for bridge widening  at Reservoir Road, via Prospect Highway 

 Reduced speeds 

o  40km/h on ramps during construction  

o  80km/h on the mainline during mainline widening and/or ITS infrastructure installation  

 Some traffic delays due to temporary closure of ramps and/or sections of the mainline.  

 Minor increase in arterial road traffic due to construction vehicle deliveries.  

 

9.3.2  Access to ancillary facilities and associated traffic impacts 

It is likely that  all ancillary facilities would be located within the main site compound. The  actual  
location  of the main site compound and other site  compounds have yet to be determined and it 

can be assumed that a site compound would be located at each of the entry/exit ramp locations. 
Access to these compounds would be via the M4  and arterial road  network. Until actual 
locations can  be provided  any impacts that may occur on  the local road network cannot be  

assessed. Impacts are expected to comprise the following 

 Partial road closures for the following construction compounds: 

o  Burnett Street EB Entry  

o  Cumberland Highway EB Entry 

 Minor increase in heavy vehicle traffic accessing project construction compounds. 
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9.3.3  Construction site parking 

The main  site compound  would provide sufficient  parking  to accommodate workers. It is 
expected that the impact will be minor due to the relatively small number of workers at each site. 

There would be smaller parking areas located at each of the site  compounds to accommodate 
site supervisors and project managers. Parking  will be required  for mainline  widening works,  
potentially at the old M7 compound.  

Where possible, construction vehicle parking will be provided on site to limit the impact to  
existing parking facilities. Nevertheless,  there is  likely to be an increase in the  use  of existing 
parking facilities in the vicinity of the works.  

Due to the standard working hours, it is assumed that all construction workers would arrive  in  
the AM peak and depart in the PM peak. Site specific traffic impacts would need to  be  
addressed once the site locations have been determined. 

9.3.4  Impacts on public transport 

The impacts on public transport  will be addressed as part of the CTMP. It is expected that the  
major ramps would generally remain  open and therefore not  significantly change traffic 
movements. As a  result, impact  on  public transport routes on  roads that cross the  M4  is 

expected to be minimal. However, minor issues may include: 

 Potential delays also experienced by general traffic at interchange locations where ramp 
construction impacts on arterial roads.  

 Bus route detours  due to mainline / ramp temporary closures. 

 Potential temporary bus stop relocation where ramp works impact bus  stops.  

9.3.5  Impacts on local roads and properties 

Potential impacts include the following  

 Temporary arterial road lane closure where ramp upgrade extends to/onto arterial road 
(e.g. Burnett Street).  

 Reservoir Road closure (for bridge widening).  

 Minor increased construction traffic noise. 

 Increased traffic congestion due to temporary closure of ramps and/or sections  of the 
mainline.  

 A minor amount of additional wear of road surface due to increased heavy vehicle use.  

An important measure relating to construction traffic impacts is the implementation of  a  
community information awareness program. This program will be initiated prior to construction  

commencing  and throughout the entire  construction  period to  ensure  that local  residents are  
aware of the  construction  activities, with particular regard to  construction traffic issues, which  
can be determined once the detailed design is confirmed. 

Access to the main site compound and the smaller site compounds  would be  via the M4 and  
arterial road  network. All reasonable efforts would  be taken to  minimise impacts  on local 
residents from  workers parking  adjacent to these  sites. The  location and  access of the main  site 

compound would need to be determined at the detailed design stage.  

9.3.6  Impacts on pedestrians and cyclists 

There is currently no pedestrian access on the motorway. Cycle facilities will be addressed in 
more detail in the CTMP. Potential impacts are as follows. 
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 Temporarily restricted cyclist access from ramps that are unable to provide minimum 
shoulder width. This varies from ramp to ramp and also the stage of construction.   

 Temporary restricted cyclist access on sections of the mainline during construction of 
ramp noses and mainline widening. 

 Any disruption to local pedestrian access at interchanges and other roads would be 

temporary in nature and alternative access would be provided.  

9.3.7  Impacts on emergency services 

The impacts on emergency service  vehicles  will be  addressed as  part of the CTMP. Potential 
impacts are as follows 

 Reduced access on ramps due to restricted shoulder during construction.  

 Reduced usability of shoulder on the mainline during ITS infrastructure installation.  

 Detours during temporary mainline closure for ITS installation.  

Emergency services will be consulted and advised of all construction  areas  and reduced  speed 
zones, restrictions and potential night closures  of ramps in  order for planning  of appropriate 
routes during the construction period.  

9.3.8  Impacts on safety 

The impacts on safety will be addressed as part of the CTMP. Generally, ramps will remain 
open and the delivery of oversized material will be scheduled at night, minimising the potential 
for an adverse impact on safety. Potential impacts are as follows  

 Reduction in the number of operating maintenance bays during mainline construction 
(ITS infrastructure).  

 Vehicles not adhering to posted speed limit. 

 Increased number of hazards on the motorway during  construction.   

 Increased risks at location where there are tight working environments, e.g. ramp nose.  

9.3.9  Incident management  

 As part of the CTMP an incident reporting system would be installed to ensure any 

incidents or complaints were addressed by the appropriate authority, 
documented, any required improvements actioned and responded to. 
Construction of the project in stages may help to ease the complexity of  

managing incidents.  

 

Potential impacts are as follows 

 Reduction in the number of operating maintenance bays during mainline construction 
(ITS infrastructure/mainline widening).  Minimum standards will be  adhered to. 

 Managing incidents becomes more complex due to a reduction in median/shoulder and  

lane widths during construction.  

9.4  Construction mitigation measures 

The following  proposed traffic management principles would  be  adopted during  the construction 

period: 
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 A detailed Construction Traffic Management Plan (CTMP) would need to be developed as  
part of the detailed design stage to address construction related impacts to traffic  during 

the associated works.  

 Construction of the project in stages may help to ease the complexity of managing 
incidents and  reduce potential disruption. 

 Traffic control  would need to be provided to manage and regulate traffic  movements  
during construction.  

 Disruption to road users during the construction period  would be kept as  low as is  

reasonably practicable whilst ensuring safety for workers and motorists   

 In most cases entry and exit ramps to/from the M4 would remain open throughout the 
construction period with suitable alternative access arrangements provided otherwise. 

 Site compounds and access arrangements need to be investigated further and 
determined as part of the detailed design stage.  

 Construction and delivery vehicles entering or leaving the site compounds and/or 

stockpile sites would use arterial roads. Where appropriate and reasonable, these 
movements may be limited in the peak periods.  

 The majority of construction workers would park at the main site compound. 

Consideration would be given as part of the CTMP to the number and proposed  
arrangement for workers travelling to smaller sites.  All reasonable efforts would be taken 
to minimise impacts on local residents from workers parking adjacent these sites. The 

location and access of the main site compound would need to be determined at the 
detailed design stage.  
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10. Summary and Conclusions 
Background 

The purpose of this report is to identify and assess the transport implications related to the 

proposed M4 Smart Motorway proposal, which will feed in to the M4 Smart Motorway 
Environmental Assessment. This report will form an input to the Review of Environmental 
Factors (REF) for the project.  

A Smart Motorway Scheme is proposed to be applied in both directions to the M4 between west 
of Pitt Street and Governors Drive at Lapstone. The M4 east of the Pitt Street overbridge is 
being upgraded as part of the WestConnex project and is not included in the scope of this 

project. 

The term “Smart Motorway” is used to describe a motorway where a series of complementary 
technologies are implemented to maximise the performance of the road infrastructure. Roads 

and Maritime is proposing to implement the smart motorway scheme to the M4 motorway in line 
with NSW and national guidelines. 

Existing Performance 

About 170,000 vehicles travel the M4 per day. The M4 carries between 3,200 and 5,600 

vehicles during the peak hour in the eastbound direction and between about 3,200 and 7,100 
vehicles in the westbound direction within the study area. During the peak hours, the average 
speed along the M4 is up to 50 per cent less than the posted speed limits of 90 km/h, 100 km/h 

and 110 km/h. 

Private vehicles are the dominant mode of transport within the vicinity of the M4 study area. 

Rail services in the study area are currently performing near capacity with limited amount of free 

space available for passengers to board the train at a given time. Therefore, the effectiveness of 
rail as an alternative mode to the M4 is limited. 

Bus services do not, in general, form a competing mode for trips that are attracted to the M4 so 

are unlikely to be affected directly by M4SM. However, there is the potential for bus services to 
be affected by changes to the M4 intersections as part of M4SM where buses pass over or 
under the M4. 

The M4 forms a spine for transport movements linking a series of industrial and commercial 
areas, and the Broader Western Sydney Employment Area is rapidly developing. Further 
planned development in the South West and North West growth centres will add additional 

demand for use of the M4. As a result the freight movement task for the M4 is likely to grow 
substantially. 

Traffic Modelling 

Road and Maritime’s STAM built in EMME v4.1 has been used for analysing the impacts of the 

M4SM at a strategic level. 

A number of alterations were made to STAM (strategic traffic model) specifically for the purpose 
of the M4SM. The changes have improved the representation of traffic volume and travel time 

on the M4, for the specific context of modelling the M4SM. Care has been taken to minimise the 
changes made to the model to preserve the sanctity of STAM. 

As a result, the updated strategic traffic model is considered an appropriate tool for this strategic 

level assessment. 
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Proposal Assessment 

Strategically, the modelling  shows that  

 Average end to end travel times on the M4 (Pitt Street overbridge to Governors Lane) is 
between 21 and 29 per cent better with the Proposal compared to the Do Minimum in 
2021 for the peak travel direction. 

 Average end to end travel times on the M4 (Pitt Street overbridge to Governors Lane) is 
between 19 and 20 per cent better with the Proposal compared to the Do Minimum in 
2031 for the peak travel direction. 

 During the peak hours in the peak direction, the average speed on the M4 improves  by 
approximately 11 to 15 km/h in 2021 as a result of the M4 Smart Motorway proposal.  

 During the peak hours in the peak direction, the average speed on the M4 improves  by 

approximately eight km/h in 2031 as a result of the M4 Smart Motorway proposal. 

 Approximately, there is an 11 per  cent increase in vehicle kilometres on the M4 in the 
peak periods as a result of the proposal, contributing to a three per cent overall increase 

in the study area. On each  section of the M4, an increase in traffic volumes is  predicted  
as a consequence of the implementation of M4SM. 

 A decrease in overall vehicle hours on the network in the study area of two per cent. 

 Select link  analysis If there are feasible alternative exits  or access points to the motorway, 
smart motorways tend to maximise the section of the trip undertaken on the motorway.  

 Select link analysis reveal that freight traffic will travel further to take advantage of the 

freight bypass lanes.  

 The sensitivity  tests show  that   

o  As ramp  delays increase,  modelled vehicle kilometres increase.  

o  As ramp  delays increase,  modelled vehicle hours decrease. 

Intersection analysis shows 

 The implementation of M4SM has not had a significant impact on the operational  

performance of the intersections at the entry and exit ramps. 

Construction Impacts  

The construction of the proposed M4SM would have a range of impacts. The total project is  
expected to take 3 to 4 years, with construction at each ramp expected to take approximately 6 

months. A range of possible mitigation measures have been proposed such as staging the 
construction and limiting movements in peak periods. Mitigation measures would be further 
developed during detailed design and included in a CTMP. 
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•  Will provide 1052 metres of storage
•  Lengthening downstream of stop line to
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Entry ramp
signals

WESTBOUND EXIT RAMP

•  Widening of westbound exit ramp
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 Appendix B – Smart Motorways observed data 


100 | GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101 
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Table 37 Observed benefits of Smart Motorways 

Area Corridor Site Motorway 
Inter 
section Direct ion 

Time (s) 

RM Off RM On Change % change Average 

Average Downstream flow (veh/hr) 

RM Off RM On Change % change Average 

Evaluation 
duration 

From To 

Sample Size 

RM off RM on 

Average Speed (km/h) 

RM off RM on % change 

10 1 7 M6 J22 sb 285.25 191.27

 ‐

93.98

 ‐

32.90% 4329 4659 330 8% 7:00 9:30 14 7 48 66 35.4% 

10 1 4 M6 J25 sb 385.6 311.48

 ‐

75.03

 ‐

19.40% 4515 4525 10 0% 7:00 9:30 12 16 69 83 20.90% 

10 1 9 M62 J11 eb 197.78 145.6

 ‐

52.18

 ‐

26.40% 4978 5267 289 6% 6:45 9:30 18 17 56 72 28.10% 

10 1 1 M6 J23 sb 433.38 259.9

 ‐

173.48

 ‐

40.00%

 ‐

30.31% 3963 4306 343 9% 5.47% 6:45 9:30 19 16 55 79 44.10% 

10 2 2 M6 J22 nb 

10 2 5 M6 J23 nb 

10 2 3 M6 J24 nb 

139.78 128.91

 ‐

10.88

 ‐

7.80% 

210.87 204.4

 ‐

6.47

 ‐

3.10% 

139.93 134.57

 ‐

5.36

 ‐

3.80%

 ‐

4.63% 

5454 5526 72 1% 

4258 4177

 ‐

81

 ‐

2% 

6000 6209 209 4% 1.27% 

16:30 18:00 

16:00 20:00 

16:00 18:00 

17 22 

10 10 

4 5 

74 77 3.40% 

79 82 4.40% 

10 Isolated 10 M60 J2 cl 132.75 122.27

 ‐

10.48

 ‐

7.90% 7194 7255 61 1% 7:00 9:30 18 20 73 77 5.50% 

10 Isolated 8 M6 J18 nb 151.11 147.78

 ‐

3.34

 ‐

2.20% MIDAS traffic flow data not available 14:00 19:00 4 3 

10 Isolated 6 M62 J19 eb 112.61 112.01

 ‐

0.6

 ‐

0.50% MIDAS traffic flow data not available 16:00 19:00 11 8 

10 Isolated 29 M56 J2 eb 322.88 280.95

 ‐

41.93

 ‐

13.00% MIDAS traffic flow data not available 7:00 9:30 16 16 

10 Isolated 29 M56 J2 eb 336.54 298.95

 ‐

37.59

 ‐

11.20% MIDAS traffic flow data not available 16:00 20:00 13 18 

12 1 15 M1 J39 nb 

12 1 13 M1 J40 nb 

12 1 14 M1 J41 nb 709.56 634.98

 ‐

74.58

 ‐

10.51%

 ‐

10.51% 

4221 4326 105 2.49% 

4779 4902 123 2.57% 

5318 5486 168 3.16% 2.77% 13 25 

71 78 9.40% 

66 72 10.40% 

67 75 11.10% 

12 2 17 M1 J35a SB 

12 2 12 M1 J35 SB 

12 2 16 M1 J33 SB 

333 297

 ‐

35.72

 ‐

10.70% 

293.77 267.07

 ‐

26.7

 ‐

9.10%

 ‐

9.96% 

4622 4859 237 5% 5% 

Insufficient MIDAS data 

7:00 9:30 

16:30 19:00 

14 13 

19 15 

82 91 11.60% 

12 Isolated 11 M62 J25 EB 41 45 8.40% 

9 1 M5 Nbd 25 M5 J1 NB 

9 1 26 M5 J2 NB 475.63 414.2

 ‐

61.43

 ‐

12.92% 7:00 9:30 23 12 70 70

 ‐

0.40% 

9 2 M6 Nbd 21 M6 J9 NB 

9 2 23 M6 J10 NB 

184.9 169.28

 ‐

15.62

 ‐

8.40% 

227.11 209.62

 ‐

17.49

 ‐

7.70% 

5571 5617 46 1% 

5235 5258 23 0% 

16:00 19:00 

15:00 18:00 

22 17 

15 16 

69 78 12.20% 

89 93 3.50% 

9 3 M6 Sbd 20 M6 J9 SB 

9 3 22 M6 J10 SB 1946.56 1710.49

 ‐

236.07

 ‐

12.10% 3351 4366 1016 30% 7:00 9:30 12 15 55 48

 ‐

12.10% 

9 3 20 M6 J9 SB 16:30 19:00 

9 3 22 M6 J10 SB 1531.88 1235.83

 ‐

296.05

 ‐

19.30% 4047 4356 309 8% 16:30 19:00 16 15 81 74

 ‐

8.60% 

9 Isolated 19 M6 J7 SB 

9 Standalone 27 M42 J3 EB 

9 Standalone 18 M6 J5 SB 

466.12 415.83 50.29 0.107891 

370.25 317.24 53.01 0.143174 

565.08 495.06

 ‐

70.02

 ‐

12.40% 

4691 4666

 ‐

25

 ‐

1% 

4953 5101 148 3% 

3998 3979

 ‐

19 0% 

7:00 9:30 

7:00 9:30 

16:30 19:00 

10 14 

19 9 

13 14 

72 78 8.30% 

73 88 20.50% 

79 77

 ‐

3.50% 

Source: Ramp Metering -  Operational Assessment, Issue A, 2008, Atkins/Highways Agency 
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Appendix C  - Existing Land Use and Transportation 
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C-1 Land Use 

Figure 46 and Figure 47 show existing employment and population statistics for travel zones in 

the study area, respectively. 
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Figure 46 2011 Land Use – Employment (jobs per travel zone) 

Source: Bureau of Transport Statistics (2011),) ),analysis by GHD 
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Figure 47 2011 Land Use – Population Density (population by hectare per travel zone) 

Source: Bureau of Transport Statistics, Analysis by GHD 
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C-2 Travel Patterns  

The Bureau of Transport  Statistics (BTS) operates as  a  Centre of Excellence within  the  

Planning  and  Programs  Division of Transport for  NSW. Journey to  work (JTW) and  Household  
Travel surveys data is  derived by the  BTS from the five-yearly Census  of  Population and  
Housing conducted by Australian Bureau of statistics  (ABS).  

Travel statistics for journeys starting or  ending in the  Statistical Local Areas (SLA) that the M4 
passes through were selected to analyse the travel and mode share patterns  in the vicinity  of   
the M4 corridor.  

The boundaries of the following Local Authorities are shown in  Figure 48 overlaid by the M4  
Motorway. 

 Penrith  

 Blacktown 

 Holroyd   

 Parramatta  

 Auburn  

 Strathfield  

 

Figure 48 Analysed Statistical Local Areas (SLA) 
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C.2.1 Household Travel Survey 

Household travel surveys (2011-12) collects information about travel patterns and trends for a 
metropolitan area. This data has been used for selected LGAs along the M4 corridor to 

understand the mode share within the vicinity of the M4 corridor. A comparison with the data for 
Sydney GMA as a whole are included. All trip purposes were included in this analysis. 

Figure 49 Mode share by destination LGA – all purposes 

Source: BTS Household Travel Survey, Table 4, analysis by GHD  

Figure 49 shows the  mode share by each of the destination LGAs selected, which includes trips  
that begin and end within the same LGA. From the analysis it can be observed that:  

 Approximately 75% of trips  are made by private vehicles which is slightly greater than the 
Sydney GMA average of 65%.  

 In general, approximately between 10-15% of trips to the LGA were made by public 

transport (bus  and train) except for Penrith, which has about 6% trips  made by 
public transport. In general train use is higher compared to bus.   

 Walking constitutes about 20% of trips across Sydney. In Parramatta, walking makes up 

18% of trips and for the rest of the LGAs it is approximately between 12% and 
16%. 

Travel patterns were observed to be similar when the data by origin LGA is  considered.   

C.2.2  Journey to Work 

The latest collection of journey to work  data was undertaken as part  of the 2011 census. The 
methodology allows a very large sample size to be collected. This analysis includes only 
responses where a commuting trip was made (discounting home-working and not working). 

Figure 50 and Figure 51 present the mode share for the home and  workplace LGA respectively.  
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Figure 50 Mode share with  LGA as Home (Origin) 

Source: Journey to Work 2011, BTS, analysis by GHD 

Figure 51 Mode share by LGA as Workplace (Destination) 

Source: Journey to Work 2011, BTS, analysis by GHD  

The following observations can be made from the journey to work data analysis:  

 Private vehicles are the  dominant mode  of transport  both for commuting to and from the 
workplace LGA. 
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 Train usage  outweighs  the usage of buses  within the selected LGAs. Between  20% and  
30% people living in Parramatta, Auburn and  Strathfield travel from workplace  to  

home by train.   

C-3 Trains 

A rail corridor runs parallel to the M4 Motorway, carrying the Blue Mountains Intercity services to  
Parramatta and Sydney CBD as well as the T1 Line from Emu Plains to Sydney CBD. Figure 52  

shows the suburban rail network.  

Figure 52 Sydney Rail Network 

Mapping Source: Sydney Trains  

 

In detail the rail services that contribute to the transport task in the study area are as follows:  

 T1 North  Shore, Northern  &  Western  Line, operating between Emu Plains  in the West 
and Strathfield in the East, relative to the study corridor. This line  has 17 trains  

per hour during the AM Peak in the Eastbound direction, and 10 trains  per hour 
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in the Westbound direction. The busiest stations  serviced  by the  Western Line  
along the corridor include Parramatta, Strathfield and Blacktown. 

 T5 Cumberland Line  operating between Blacktown  in the West and Merrylands in the  
East, relative to the  study corridor. This line has 1 train per  hour during the  AM  
Peak in the  Westbound  direction.  The busiest  stations  serviced by the  

Cumberland Line along the corridor include Parramatta and Blacktown.  

 T6 Carlingford Line, operating between  Carlingford to Clyde in the  North, relative to  the  
study corridor. This line has 2  trains per hour during  the AM  Peak in the  

Southbound direction, and  2  trains per hour in the  Northbound  direction. The  
busiest stations serviced  by the Carlingford  Line  along  the corridor include  
Carlingford and Clyde.  

 T2 South Line, operating  between  Merrylands and Strathfield in the East, relative  to  the 
study corridor. This line has 10 trains  per  hour during the AM  Peak in the 
Eastbound direction, and  8  trains per hour in the Westbound direction.  The  

busiest stations serviced by  the South  Line along  the  corridor include Lidcombe  
and Strathfield. 

 T3 Bankstown  Line, operating between  Lidcombe and Strathfield  in the East, relative to 

the study corridor. This line  has  3  trains per hour during the AM  Peak in the 
Eastbound direction, and  2  trains per hour in the Westbound direction.  The  
busiest stations serviced by  the South  Line along  the  corridor include Lidcombe  

and Strathfield. 

 Intercity  Blue  Mountains  Line, operating between  Lapstone in  the  West and Strathfield  
in the East, relative to the  study corridor. This line has 4  trains  per hour during 

the AM Peak in the Eastbound direction,  and 2 trains per hour in the Westbound  
direction. The  busiest stations serviced by the Blue  Mountains  Line along the 
corridor include Parramatta, Strathfield and Blacktown. 

 Intercity  Newcastle  and  Central  Coast  Line, operating  via Strathfield in  the East 
relative to the  study corridor. This line has 4 trains per  hour  during the AM Peak 
in the Southbound direction, and 2 trains per  hour in  the Northbound direction.  

The busiest station serviced  by the Newcastle and Central Coast  Line along the 
corridor is  Strathfield. 

C-4 Buses 

The majority of bus services are provided by private  sector operators under contract from the  

NSW Government, with the  exception of bus routes  operated by  the State Transit Authority 
(STA). The operators include: 

 Westbus (private). 

 Busways Blacktown (private). 

 Area 3 Management Company (private). 

 Veolia Transport NSW (private). 

 TransDev  (private) 

 State Transit Authority operating as Sydney Buses (public). 

An analysis of bus service timetable across the study area  reveals that frequencies on most  

routes  range  from 5 to 11 services during  a typical weekday AM peak period (7am  to 9am),  
while  less than  5 bus services is common during  off-peak weekday and weekend  periods (11am  
to 1pm).  
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The bus routes that operate via M4 Motorway interchange roads are shown in Table 38. 

Table 38 Bus routes operating via M4 Interchanges  

Interchange Route Service Via Service frequency 

Road AM PM Saturday 

peak peak peak 

Mulgoa Road 781 Penrith to St St Marys 1 Trip 1 Trip -

(B) Marys 

795 Penrith to Jamison Road, Mulgoa Road, 30 30 2 hours 

(B) Warragamba Warradale Road, Seventh Street mins mins 

797 Penrith to Jamison Road, Mulgoa Road, 30 30 1 hour 

(B) Glenmore Park Glenmore Parkway mins mins 

799 Penrith to Blue Jamison Road, Mulgoa Road, 30 30 1 hour 

(B) Hills Estate Glenmore Parkway, Surveyors 

Creek 

mins mins 

The Northern 789 Luddenham to The Northern Road, Bringelly Road, 1 Trip 1 Trip -

Road (B) Penrith Great Western Highway 

Mamre Road 775 Penrith to Mt Great Western Highway, St Marys, 30 30 1 hour 

(B) Druitt Mamre Road, Erskine Park Road mins mins 

776 Penrith to Mt Great Western Highway, St Marys, 30 30 1 hour 

(B) Druitt Mamre Road, Erskine Park Road. mins mins 

779 St Marys to St Marys, Mamre Road, Erskine 30 30 -

(B) Erskine Park Park Road, John Morphett Place mins mins 

Erskine Park 775 Penrith to Mt St Marys, Mamre Road, Erskine 30 30 1 hour 

Road and 

Roper Road 
(B) 

776 

Druitt 

Penrith to Mt 

Park Road 

St Marys, Mamre Road, Erskine 

mins 

30 

mins 

30 1 hour 

(B) Druitt Park Road mins mins 

Wallgrove 723 Mt Druitt to Wallgrove, Great Western Hwy, 30 30 -

Road (SB) Blacktown Patrick St Tunnel mins mins 

738 Mt Druitt to Rooty Hill Station, Wallgrove Rd, 30 30 -

(SB) Horsley Park Wonderland Dr, Eastern Creek 

Industrial Park, Horsley Park 

mins mins 

Prospect 812 Fairfield to Smithfield, Wetherill Park, 30 15 -

Highway (SB) Blacktown Pemulwuy, Prospect Highway. mins mins 

Centenary 810X Merrylands to Merrylands West, Pemulwuy, 20 30 -

Road (SB) Parramatta Greystanes, Great Western 

Highway. 

mins mins 

811X Greystanes to Merrylands West, Pemulwuy, Great 30 30 -

(SB) Parramatta Western Highway. mins mins 

Burnett Street 810 Merrylands to Merrylands West, Pemulwuy, 20 - 1 hour 

(SB) Parramatta Greystanes. mins 

811 Greystanes to Merrylands West, Pemulwuy. 30 30 1 hour 

(SB) Parramatta mins mins 

Woodville 907 Bankstown to Bankstown, Yagoona, Bass Hill, 20 20 1 hour 

Road and 

Church Street 
(V) Parramatta Villawood, Guildford, mins mins 

M91 Parramatta Granville, Chester Hill, Yagoona, 15 15 20 mins 
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Interchange  Route Service  Via Service   frequency 

Road  AM  PM  Saturday 

 peak peak   peak 

(TD)   to Hurstville Bankstown, Padstow, Peakhurst,  mins  mins 

Penshurst 

James Ruse M92  Parramatta Rosehil, Auburn, Lidcombe, 10 <10 20 mins 

Drive  Lidcombe, TAFE University of (TD)   to Sutherland 
Sydney (Cumberland Campus), 

 mins  mins 

 Bankstown, Padstow, Menai, Bangor 

James Ruse M92  Parramatta Rosehill Auburn, Lidcombe, 10 10 20 mins 

Drive  Lidcombe, TAFE University of (TD)   to Sutherland 
Sydney (Cumberland Campus), 

 mins  mins 

 Bankstown, Padstow, Menai, Bangor 

Hill Road 401 Sydney Olympic Parramatta Road, Mons Street, 20 20 -

Park  Sydney Olympic Park Railway (SB) 
Station to Lidcombe 

 mins  mins 

Concord Road  458  Ryde to Concord Hospital, Concord West, 25 30 30 mins 

Burwood  North Strathfield, Strathfield (SB)  mins  mins 

459 Macquarie Ryde, Concord West and North 30 30 -

 University to Strathfield. (SB) 
Strathfield 

 mins  mins 

Note: Abbreviations in Route section indicate bus operating company 
 
 SB – Sydney Buses
 

B – Busways 

V – Veolia Transport 
 
TD – Transdev 
 
 

Strategic Bus Corridors  

A number of  Strategic Bus Corridors exist along  the  Sydney Metropolitan  Transport Network 

such as Transitways and  the Metrobus  network. These routes complement the existing bus 
network by  providing a high-frequency transport service that augments cross-regional 
connectivity between major centres situated throughout the Sydney Metropolitan Region.  

The Metrobus services that operate within the vicinity of the study corridor include: 

 M91 – Parramatta to Hurstville 

 M92 – Parramatta to Sutherland  

These services depart every 10 minutes during  weekday peak periods, and  every 15 to  20 
minutes during weekday off-peak and the weekend  periods. Both  the M91 and M92 Metrobus  
services  operate along the Great Western Highway/Parramatta Road. Additionally the M91 

operates via  the Church Street interchange with the M4 Motorway, and the  M92 Metrobus  
service operates via the  James Ruse Drive interchange. These services  are therefore  
susceptible to varying traffic conditions  on both the Great Western  Highway  and the M4  

Motorway, particularly during peak periods.  

The Liverpool to Parramatta T-Way route travels along a dedicated bus lane in each direction of 
the Great Western Highway between Old Prospect Road near Wentworthville and Pitt Street 

near Parramatta. Bus frequencies along this route range from one service every 5 to 10 minutes 
during weekday peak periods, 15 minutes during weekday off-peak periods, and 20 minutes  
during weekends. Since these services occupy their own lane, they are largely protected from 

varying traffic conditions along the Great Western Highway.  
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Appendix D  - Model Refinements and Validation 
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D.1 STAM refinements  

A number of alterations were made to STAM to enhance its suitability for the M4SM 

assessment. These changes were implemented incrementally to ensure that the underlying 
model was not altered detrimentally or significantly. 

The following changes were made, with details provided below where required:  

 —  Supply 

o 	 Revised coding of WestConnex scheme to represent latest designat the time of 
handover (provided by Transport for NSW/WestConnex Delivery Authority  (WDA)).  

 —  Demand 

o	  Demand segmented to car, rigid and articulated vehicle matrices.  

o 	 Demand altered to represent pcu (passenger car unit) values.  

o 	 Demand altered to use latest Freight Movement Model (December 2013) forecasts. 

o 	 Forecast 2031 demand altered to provide a representation of the proposed airport at 
Badgerys Creek (see Appendix F for further details). 

 —  Volume-delay functions for smart motorways 

 —  Assignment process 

 —  Output processes 

D.1.1  Supply  

The Base Model incorporates the infrastructure that is  most likely to be in place by 2031, as 
specified above in Section 6.2. 

A check has been carried out to ensure that the coding changes for each scheme are as  

accurate as possible within the context of a strategic modelling exercise.  

D.1.2  Demand  

STAM carries out a fixed demand assignment with one user class (vehicles). For the purposes 
of M4SM, a representation of freight vehicles was required. However, the calibrated demand 

supplied with the Roads and Maritime model is considered to be the most realistic  source for 
overall highway demand.  

As a result, a process  was followed using the Roads  and Maritime demand and segmenting the 

demand based on freight movement splits. This information was extracted from the Sydney 
Strategic Travel Model (STM) and the integrated Freight Movement Model (FMM). 

As part of this process, the demand matrices were weighted to represent PCU (passenger car  

units), in three user classes: 

 —  Cars and Light Goods Vehicles ( = 1 PCU) 

 —  Rigid Vehicles ( = 2 PCU) 

 —  Articulated Vehicles ( = 4 PCU) 

The PCU weightings are consistent with  STM. 

Growth was incorporated by applying the total difference in demand on an origin-destination 

basis, derived from the 2016 and 2031 STM matrices. 

Trips to and from the proposed Sydney second airport at Badgerys Creek were added to the 
forecast demand separately, as the announcement confirming the airport site is recent and the 
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STAM has yet to be updated to incorporate it. Annual generation of 4,000,000 passengers and 
47,000 tonnes of freight in dedicated planes, with 21,000 tonnes in passenger planes have 

been assumed. Details of the assumptions used to generate the traffic volumes in the model are 
provided in Appendix F. 

D.1.3 Volume-Delay Functions 

The volume-delay functions for the M4 were changed to improve the calibration of the model 

and changed again to represent smart motorways in the Do Something modelling.  

The STAM volume-delay functions (VDF) for the existing M4 have been changed to better 
represent a standard empirical flow profile for a road of similar characteristics to the M4. This 

involved two stages: 

1. 	 Altering the volume at which the speed degrades, and increasing the rate of change of 
this degradation 

2. 	 Increasing the assumed free flow speed as a review of the model showed that in 
relatively free flow conditions, modelled speeds were too low 

However, to provide a realistic representation of Smart Motorways, some additional VDF 

required development. The focus of the M4 Smart Motorways is to use ramp metering combined 
with speed control to smooth out the traffic flow on the mainline. Empirical data shows that using 
this approach, the free-flow speed can be maintained at a higher volume of flow. The VDF have 

been introduced that represent this, plotted in Figure 53. The yellow line is the VDF in STAM. 
The red line shows how this was changed on the M4 for the purposes of this study. Finally, the 
blue line shows how smart motorways is expected to alter the traffic movement pattern on the 

M4, from a strategic modelling context. 

Figure 53 Smart Motorways Volume-Delay Functions 

For the purposes of this assessment, the VDF for smart motorways have been developed using 
empirical data about flow breakdown for existing smart motorways. For example, Figure 54 
shows the changes in vehicle speeds on the M6 in the UK. It shows a greater speed at higher 

flow rates when the ramp metering is turned on. 
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Figure 54 Sample observed speed-flow curves with and without smart 
motorways   

Source: Ramp Metering Operational Assessment, Highways Agency, UK, April 2008 

The smart motorways VDF has been constrained to be identical to the existing VDF when traffic 

volumes are greater than 2100 vehicles per lane, as shown in Figure C-1. This is necessary so 
that the Smart Motorway and the existing motorway perform at similarly very high flows. 
Otherwise, a counterintuitive result would occur whereby the smart motorway would perform 

worse than the existing motorway. 

To represent the increase in delay on the access ramps to the Smart Motorway an additional 
delay has been added as a fixed cost onto each entry ramp. This is in addition to the existing 

delay imposed by the underlying volume delay function. To test these assumptions sensitivity 
tests for low and high ramp delays have been carried out. 

D.1.4 Assignment Procedure 

Version 4.1 of the EMME software includes the facility for carrying out a SOLA (Second-Order 

Linear Approximation) assignment. It has the advantage of converging more quickly than the 
standard traffic assignment, meaning that model noise can be reduced significantly, without 
increasing run times. As a result, it was considered beneficial to utilise this facility for this traffic 

and transport report. 

A number of checks on the convergence of the model was carried out. Figure 55 shows the 
Best Relative Gap value, from iteration 10 onwards.  

“The Best Relative Gap is an estimate of the difference between the current assignment and a 
perfect equilibrium assignment in which all routes for a given OD pair would have exactly the 
same length” 

EMME Prompt Manual, v4.1, April 2014 
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Figure 55 Chart Comparing the Convergence of Standard and SOLA 
assignments for a 2031 test scenario 

Figure 55 shows that the SOLA assignment converges to nearer to the perfect equilibrium 
assignment more quickly and achieves a solution closer to the perfect equilibrium assignment. 

The SOLA assignment reaches the final Standard Best Relative Gap in approximately 50 
iterations in the 2031 model, rather than 100. Therefore, the SOLA assignment effectively 
reduces the model noise present which aids the comparison between candidate schemes. 

D.1.5 Output Processes 

STAM includes a series of calculations enacted through running a macro after the model 
assignment has been carried out. These calculations were updated and expanded in order to 
provide outputs suitable for deriving indicators of performance. 

D.2 Localised recalibration 

D.2.1 Traffic volumes on M4 

Figure C-4 to Figure C-7 compares observed traffic volumes on the M4 with modelled, by peak 
period and direction. The observed volumes are an average of a full week of CMCS data 

recorded between 5th and 9th March 2012. Note that for the AM peak eastbound and PM peak 
westbound, an analytical process has been carried out to calculate the expected demand. The 
demand is distinct from the observed flow when the road is congested enough for vehicles to be 

delayed and physically unable to get to the point in their journey they would ordinarily do without 
the capacity constraint. As the strategic modelling does not represent capacity constraint in this 
manner, the modelled volumes should theoretically be equivalent to the derived demand. 

However, historically, strategic models have been calibrated against flow, so values less than 
the derived demand may be expected. 
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Figure 56 Comparison between modelled, observed flow and derived demand 
volumes on the M4 (AM peak eastbound)  

Figure 57 Comparison between modelled and observed volumes on the M4 
(AM peak westbound) 
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Figure 58 Comparison between modelled and observed volumes on the M4 
(PM peak eastbound)  

Figure 59 Comparison between modelled, bserved flow and derived demand 
volumes on the M4 (PM peak westbound) 

Overall, modelled traffic volumes match well with observed volumes. Through rigorous testing, it 
was found that although the comparison is possible to be improved for each direction and/or 
peak period, this was likely to be to the detriment to the other time periods or directions. It is 

important to have a consistent basis, in terms of input volume-delay functions so that 
forecasting is robust. As the forecast outputs consist of a comparison between with and without 
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smart motorways, the discrepancies in volumes shown are considered reasonable within the 
context of the study. The volumes are presented numerically in Table 39 and Table 40. 

Table 39	 Observed, Derived and Modelled Traffic Volumes for M4 Eastbound 
(2 hour peak period) 

AM Peak PM Peak 

From To Observed Derived Observed 
Modelled Modelled 

Flow Demand Flow 

RUSSELL ST OV NEPEAN RV CTR 4,047 4,047 5,134 2,081 2,455 

NEPEAN RV CTR 
MULGOA RD 
U'PASS 5,846 5,852 6,522 3,327 3,407 

MULGOA RD NORTHERN RD 
U'PASS OV 6,754 6,845 6,533 3,969 4,120 

NORTHERN RD 
OV 

MAMRE RD OV 5,448 5,504 5,029 3,097 3,184 

MAMRE RD OV ROPER RD OV 6,172 6,479 5,304 4,165 3,893 

ROPER RD OV 
WALLGROVE RD 
OV 9,949 10,161 9,191 7,095 6,318 

WALLGROVE RD 
OV 

RAMP FROM M7 6,910 7,388 6,986 5,985 4,944 

RAMP FROM M7 
RESERVOIR RD 
U'PASS 8,164 8,908 8,541 7,405 6,694 

RESERVOIR RD PROSPECT HWY 
U'PASS OV 7,794 8,852 8,603 8,154 7,336 

PROSPECT HWY GREYSTANES RD 
OV OV 6,678 8,238 8,560 8,810 7,878 

GREYSTANES RD CUMBERLAND 
OV HWY OV 6,678 8,238 8,560 8,810 7,878 

CUMBERLAND 
HWY OV 

COLMAN ST OV 6,634 8,442 8,130 8,683 7,488 

COLMAN ST OV CHURCH ST OV 7,648 9,305 9,334 9,834 8,737 

CHURCH ST OV 
JAMES RUSE DR 
U'PASS 7,292 8,858 8,679 8,519 7,905 

JAMES RUSE DR 
U'PASS 

M4 TOLLGATES 6,983 7,350 7,120 7,230 6,446 

JAMES RUSE DR 
U'PASS 

M4 TOLLGATES 6,983 7,350 7,120 7,230 6,446 

M4 TOLLGATES 
SILVERWATER 
RD U'PASS 10,359 10,737 9,150 10,796 8,543 

SILVERWATER HOMEBUSH BAY 
RD U'PASS DR OV 8,017 8,567 7,479 8,907 7,323 

HOMEBUSH BAY 
DR OV 

PARRAMATTA RD 4,727 5,003 5,369 5,991 6,157 
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Table 40  Observed, Derived and Modelled Traffic Volumes for M4 Westbound 
(2 hour peak period) 

AM Peak PM Peak 

From To 
Observed Observed Dervied 

Modelled Modelled 
Flow Flow Demand 

PARRAMATTA RD 
*HOMEBUSH BAY 
DR OV 

7,129 4,891 4,445 4,445 4,735 

*HOMEBUSH BAY 
DR OV 

*SILVERWATER 
PED OV 

6,510 6,095 3,890 4,624 5,550 

*SILVERWATER 
PED OV 

*M4 TOLLGATES 8,770 7,548 6,603 7,417 7,541 

*M4 TOLLGATES 
*JAMES RUSE DR 
U'PASS 

10,745 8,523 9,240 9,896 9,132 

*JAMES RUSE DR 
U'PASS 

*CHURCH ST OV 7,135 6,132 7,120 7,938 7,393 

*CHURCH ST OV *COLMAN ST OV 10,593 9,660 14,020 14,575 12,121 

*COLMAN ST OV 
*CUMBERLAND 
HWY OV 

8,386 7,490 10,726 11,504 9,475 

*CUMBERLAND 
HWY OV 

*GREYSTANES 
RD OV 

6,266 5,934 8,494 9,320 7,990 

*GREYSTANES 
RD OV 

*PROSPECT HWY 
OV 

7,484 7,641 10,450 11,329 9,704 

*PROSPECT HWY 
OV 

*RESERVOIR RD 
U'PASS 

6,579 6,248 9,102 9,953 8,620 

*RESERVOIR RD 
U'PASS 

RAMP TO M7 6,590 5,741 9,632 10,160 8,139 

RAMP TO M7 
*WALLGROVE RD 
OV 

5,879 5,199 9,253 10,148 7,789 

*WALLGROVE RD 
OV 

*ROPER RD OV 4,463 3,988 7,878 8,327 7,029 

*ROPER RD OV *MAMRE RD OV 5,291 4,303 9,232 9,566 7,671 

*MAMRE RD OV 
*NORTHERN RD 
OV 

4,965 4,672 9,026 10,721 7,462 

*NORTHERN RD 
OV 

*MULGOA RD 
U'PASS 

2,554 2,649 5,312 6,498 5,073 

*MULGOA RD 
U'PASS 

*NEPEAN RV CTR 1,898 2,121 4,535 6,499 4,896 

*NEPEAN RV CTR *RUSSELL ST OV 2,747 2,974 6,112 7,600 6,125 

PARRAMATTA RD 
*HOMEBUSH BAY 
DR OV 

7,129 4,891 4,445 4,445 4,735 

C.2.2 Journey Time Surveys 

Journey time representation has been improved by the recalibration approach, assisted by the 

conversion to modelling in passenger car units (pcu) rather than vehicles, as there is an 
improvement in the representation of freight vehicles role in reducing road capacity in a greater 
proportion to the actual numbers of freight vehicles. 

Figure C-8 to C-11 and Figure C-12 to C-15 show comparisons between journey time surveys 
(approximately 20 observations for each route) for the AM and PM peaks respectively. The 
routes assessed are the M4 and the parallel route of Great Western Highway, both eastbound 

and westbound.  

Generally, the comparison between modelled and observed travel times shows a close match 
on the Great Western Highway and a reasonable match on the M4. 
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Figure 60 Travel time surveys and modelled journey time data – M4 
Eastbound, AM peak 

Figure 61 Travel time surveys and modelled journey time data – M4 
Westbound, AM peak 
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Figure 62 Travel time surveys and modelled journey time data – Great 
Western Highway Eastbound, AM peak 

Figure 63 Travel time surveys and modelled journey time data – Great 
Western Highway Westbound, AM peak 
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Figure 64 Travel time surveys and modelled journey time data – M4 
Eastbound, PM peak  

Figure 65 Travel time surveys and modelled journey time data – M4 
Westbound, PM peak 
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Figure 66 Travel time surveys and modelled journey time data – Great 
Western Highway Westbound, PM peak 

Figure 67 Travel time surveys and modelled journey time data – Great 
Western Highway Eastbound, PM peak 

C.3 Summary and Conclusions  

The changes made to STAM as documented in this section have improved the representation of 

traffic  volume and travel time on the M4, for the specific context of modelling the M4SM. 
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Care has been taken to minimise the changes made to the model to preserve the integrity of 
STAM. 
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Appendix E – Future Land Use and Transport 
Infrastructure 

E-1 Land Use 

Land use forecasts are in line with the most recent forecasts produced by Transport for New 

South Wales (September 2014) and show the expected changes in land use between 2011 and 
2031 for employment and population respectively. 

Overall employment and population changes are shown geographically in Figure 68 and Figure 

69 which provide jobs and population per hectare per travel zone respectively. 
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Figure 68 Expected land use changes –  Employment (TfNSW, August 2012) 
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Figure 69 Expected land use changes –  Population (TfNSW, August 2012) 
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E-2 Public  Transport 

Sydney’s Bus Future sets out the NSW Government’s long term plan to redesign Sydney’s bus 

network to meet customer needs now and into the future. The plan  identifies a three-tiered bus 
network that will operate with each level delivering a defined level of service consistency and 
reliability 

 Rapid service  routes:  

– Frequent ‘turn up and go’ services  

– Stops every 800 metres to 1 kilometre 

– Investment in  bus priority infrastructure for fast reliable journeys 

 Suburban service routes:  

– A mix of frequent ‘turn up and go’ services and timetabled services  

– Cross metropolitan bus routes 

– Stops every 400 metres  

– Bus priority targeted at key pinch points to speed up services 

 Local service routes:  

– Timetabled services 

– Stops every 400 metres  

– Peak express services with variable stopping spacing  

– Services local streets and roads, and bus priority for peak express connections  

An extract of a plan showing the proposed Rapid and Suburban bus  routes in the vicinity of the 

M4 study area is provided at Figure 70. Rapid and major Suburban bus routes are proposed to 
intersect with the M4, to the west of Parramatta, at: 

 Mamre Road – Suburban bus route  

 Prospect Highway/Reconciliation Road – Suburban bus route  

 Cumberland Highway – Rapid bus route 

 Church Street – Rapid bus route  

GHD | Report for Roads and Maritime Services - M4 Smart Motorways, 21/22101 



 

  

 

 

 

  

Figure 70 Proposed Rapid and Major Suburban Bus Routes 

Source: Sydney’s Bus Future, TfNSW (December, 2013) 
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Appendix F – Badgerys Creek Airport Assumptions 

Trips to and from the proposed Sydney second airport at Badgerys Creek was added to the 

forecast demand separately, as the announcement confirming the airport site is recent and the 
STM/STAM has yet to be updated to incorporate it. Annual generation of 4,000,000 passengers, 
47,000 tonnes of freight in dedicated planes, and 21,000 tonnes in passenger planes has been 

assumed28. 

Additional travel demand was included in STAM travel zone 1180. The distribution of trips to 
and from this zone was unchanged. The distribution of freight trips and car trips are different. 

Passenger trip generation 

Four million passengers per year are assumed, which is approximately 11,000 per day, 
assuming an even distribution throughout the year. An analysis of available arrival and 

departure profiles for Melbourne Airport29 was undertaken. This data revealed 14.4% of trips 
occur in the 2 hour AM peak period (assume no difference in land-side arrival and departure 
profile). This is approximately 1570 trips. In the absence of details relating to expected trip 

distribution, it has been assumed there will be an even split between arriving and departing, this 
equates to nearly 790 in each direction in the two hour am peak period. 

Assuming car occupancy of 1.5 and a 90% mode share for car and taxi, this produces 472 car 

trips in each direction in 2 hour am peak. 

Employee trip generation 

Melbourne airport has 29.1 million passengers per year and 23,000 employee-related vehicle 
trips per day (95% by car). Badgery’s Creek is expected to have 4 million passengers in 2031, 

so applying the rate pro rata results in 3,161 vehicle trips per day. Applying the same 14.4% of 
trips occurring in the AM peak, with an even split between arrivals and departures amounts to 
nearly 230 vehicles in each direction. This assumes car occupancy of 1.2. 

Freight trip generation 

Assuming even distribution of freight all year and that 1/8 of daily freight vehicles (this is 
assuming 2 hours out of a 16 hour working day) come in/out of the airport in the AM peak 2 

hours 

This amounts to 16 tonnes of dedicated freight and 8 tonnes of belly freight in passenger planes 
(this will be the total in both directions). Assuming a rigid vehicle takes 4 tonnes and an 

articulated vehicle takes 8 tonnes (but may not be running full), this approximates to 1 
articulated and 1 rigid vehicle in and out in the AM peak period. 

Therefore, to represent heavy vehicle movements in and out of the airport it has been assumed 

that 5 vehicles in each direction in the AM and PM peaks for articulated and rigid will represent 
freight traffic in and out of Badgerys Creek airport in 2031. 

28 https://www.infrastructure.gov.au/infrastructure/western_sydney/scopingstudy/files/Booz_and_Company-

Modelling_of_alternative_airport_sites.pdf 
29 http://melbourneairport.com.au/docs/MasterPlan_2013_PreliminaryDraft_s9_Ground_Transport.pdf 
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