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Glossary of terms and abbreviations 

Term Meaning 

AM peak period Unless otherwise stated, this refers to vehicle trips arriving at their 
destination during the average one hour peak period between 
6.31am–9.30am on a weekday. 

Arterial roads The main or trunk roads of the State road network that carry 
predominantly through traffic between regions. 

AADT Average annual daily traffic. 
The total volume of traffic (24 hours) passing a roadside observation 
point over a period of a year; divided by the number of days per year. 
It is calculated from mechanically obtained axle counts.  

ADT Average daily traffic. 
The total volume of traffic (24 hours) passing a roadside observation 
point over a seven day period during a set number of weeks; divided 
by the total number of days. It is calculated from mechanically 
obtained axle counts. 

ATC Automatic traffic count. 
AWT Average weekday traffic. 

The total volume of traffic (24 hours) passing a roadside observation 
point over a five day weekday period during a set number of weeks; 
divided by the total number of days. It is calculated from mechanically 
obtained axle counts. 

BTS Bureau of transport statistics. 
Capacity The nominal maximum number of vehicles that can travel along a 

road in a given time. 
Carriageway The portion of a roadway used by vehicles including shoulders and 

ancillary lanes. 
CBD Central business district. 
CCTV Closed-circuit television. 
CEMP Construction environmental management plan. 

A site specific plan developed for the construction phase of a project 
to ensure that all contractors and sub-contractors comply with the 
environmental conditions of approval for the project and that 
environmental risks are properly managed. 

Cluster A co-ordinated network of signalised intersections that form an 
individual operational traffic model. 

Corridor Parallel, possibly competing, transport routes (and modes, where 
appropriate) between two locations. 

Dead green time Green traffic light phase, but vehicles unable to advance due to 
queuing ahead. 

Detour An alternative route, using existing roads, made available to traffic 
during temporary closure of a road. 

Diff Difference. 

Dir Direction. 
Divided road A road with a separate carriageway for each direction of travel 

created by placing a physical obstruction (eg central median and/ or 
safety barrier) between the opposing traffic directions. 

DP&E Department of Planning and Environment. 
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Term Meaning 

Do minimum A future network scenario including the King Georges Road 
Interchange Upgrade and the M4 Widening projects and some 
upgrades to the broader transport network over time. However, this 
scenario does not include subsequent WestConnex projects. 
This represents the future conditions without the project 
environmental assessment measure.   

Do something As per the 'do minimum', but with the project complete and open to 
traffic. Additionally, this scenario excludes subsequent WestConnex 
projects in 2021, but assumes all WestConnex projects complete 
(including the Sydney Gateway and the Southern Extension) by 
2031. 
This represents the operational impacts environmental assessment 
measure.   

EB Eastbound. 
EIS Environmental Impact Statement. 
Environment  All aspects of the surroundings of humans, whether affecting any 

human as an individual or in his or her social groupings (from EP&A 
Act). 

EP&A Act Environmental Planning and Assessment Act 1979. 
Footpath The paved area in a footway. 
Footprint The extent of the impact that a development (in plan-view) makes on 

the land. 
Footway An area open to the public designated for the movement of 

pedestrians or has one of its main uses for pedestrians. 
Freeways Fast, high volume, access controlled roads that primarily link regional 

hubs and cities usually with grade separated intersections and 
without traffic lights. 

Grade separation The separation of road, rail or other transport modes, so that crossing 
movements at intersections are at different levels.  

GMA Greater metropolitan area. 
GVM Gross vehicle mass. 
h Hour. 
ha Hectare/s. 
HCV Heavy commercial vehicle. 

Class 3 vehicle (a two axle truck) or larger, in accordance with the 
Austroads Vehicle Classification System. 

HTS Household travel survey. 
IDM Intersection diagnostic monitor. 
Impact Influence or effect exerted by a project or other activity on the natural, 

built and community environment. 
Interchange An intersection of two or more roads that typically uses grade 

separation, and one or more ramps, to permit traffic on at least one 
carriageway to pass through the junction without directly crossing any 
other traffic stream. 

Intersection at-grade An intersection where carriageways cross at a common level. 
Junction A place where two or more roads meet.  
km/h Kilometres per hour. 
Local road A road or street used primarily for access to abutting properties. 
LCV Light commercial vehicle. 

Vehicles up to 4.5 tonnes Gross Vehicle Mass (GVM), including cars 
which have been registered for business use. 

LGA Local government area. 
LoS  Level of service.  

A qualitative measure describing operational conditions within a 
traffic stream and their perception by motorists and/or passengers.  
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Term Meaning 

LSJH Leighton Samsung and John Holland joint venture. 
Median The central reservation which separates carriageways from traffic 

travelling in the opposite direction. 
Midblock A general location on a road between two intersections. 
Mode A type or method of transport movement – including for the road 

corridor: cars, buses, bikes and pedestrians. 
Modal split Proportion of the transport task which is carried by the various 

carriers (ie road, rail, ferry, bike, pedestrian). 
NB Northbound. 
NSRU North Strathfield Rail Underpass Alliance. 
O-D Origin-Destination. 
Overtaking lane An auxiliary lane provided to allow for slower vehicles to be 

overtaken. Line marked so that all traffic is initially directed into the 
left hand lane with the inner lane being used to overtake. 

PCU Passenger car unit. 
PM peak period Unless otherwise stated, this refers to vehicle trips arriving at their 

destination during the average one hour peak period between 
3.01pm–6.30pm on a weekday. 

Project area The M4 Motorway/Parramatta Road and adjacent area (local land 
use and road network) between Homebush Bay Drive, Homebush 
and Balmain Road, Leichardt. 

Private vehicle Includes all motorised vehicles such as cars, 4WDs, vans, 
motorbikes, motor scooters, utes and trucks. 

Public transport Includes train, bus (government and private) and ferry (government 
and private). 

RMS NSW Roads and Maritime Services (formerly NSW Roads and Traffic 
Authority (RTA)). 

Road infrastructure A general term covering all signs, street lights and protective devices 
for the control, guidance and safety of traffic and convenience of road 
users. 

Road reserve A legally defined area of land within which facilities such as roads, 
footpaths and associated features may be constructed for public 
travel. 

Roadside The area from the edge of the carriageway to the boundary of the 
road reserve. 

Roundabout An intersection where all traffic travels in one direction clockwise 
around a central island. 

RTA NSW Roads and Traffic Authority.  
Saturation flow The number of vehicles per hour that could pass through a signalised 

intersection on a specific approach lane if the signal remained green 
for the entire 60 minutes.  

SCATS Sydney coordinated adaptive traffic system. 
Screenline Theoretical boundaries specifically designed to collectively analyse 

directional and two-way traffic volumes. 
SEARs Secretary’s Environmental Assessment Requirements. 
Shoulder The portion of the carriageway beyond the traffic lanes adjacent to 

and flush with the surface of the pavement. 
s Seconds. 
SB Southbound. 
STM Strategic transport model. 
Traffic efficiency Measured by savings (and delays) in travel time. 
Transport infrastructure Permanent installations including roads, rail, buildings and storage 

associated with transport. 
TCS Traffic control signal. 
TMC Transport management centre. 
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Term Meaning 

TMP Traffic management plan. 
Veh Vehicle. 
Veh/h Vehicle per hour. 
VKT Vehicle kilometres travelled. 
V/C Volume to capacity ratio. 
VOT Value of time. 
WB Westbound. 
WDA WestConnex Delivery Authority. 
WRTM WestConnex Road Traffic Model. 
VTTS Value of travel time savings. 
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Executive summary 
The NSW Roads and Maritime Services (Roads and Maritime) is seeking approval to upgrade and 
extend the M4 Motorway from Homebush Bay Drive at Homebush to Parramatta Road and City West 
Link (Wattle Street) at Haberfield. This includes twin tunnels about 5.5 kilometres long and associated 
surface works to connect to the existing road network. These proposed works are described as the 
M4 East project (the project). 

The project is a component of WestConnex, which is a proposal to provide a 33 kilometre motorway 
linking Sydney’s west and south-west with Sydney Airport and the Port Botany precinct. The individual 
components of WestConnex are:  

 M4 Widening – Pitt Street at Parramatta to Homebush Bay Drive at Homebush (planning approval 
granted and under construction) 

 M4 East (the subject of this report) 

 New M5 – King Georges Road at Beverly Hills to St Peters (planning application lodged and 
subject to planning approval) 

 King Georges Road Interchange Upgrade (planning approval granted and work has commenced) 

 M4–M5 Link – Haberfield to St Peters, including the Southern Gateway and Southern Extension 
(undergoing concept development and subject to planning approval).  

Separate planning applications will be lodged for each individual component project. Each project will 
be assessed separately, but the impacts of each project will also be considered in the context of the 
wider WestConnex. 

The outcomes of the preliminary environmental investigations for the project indicate that traffic and 
transport is one of the key environmental considerations for the project. Key considerations are those 
that may have moderate or high impacts (actual or perceived) and a detailed assessment is 
necessary to determine the level of potential impacts and to develop appropriate measures to mitigate 
and manage the impacts. This report details and summarises the Traffic and Transport Assessment 
undertaken as part of the environmental impact statement (EIS) of the project. 

Existing traffic and transport environment 
The project area is predominantly focussed on Parramatta Road and the M4 Motorway within the 
main east-west transport corridor connecting the Sydney central business district (CBD) and inner 
west to Parramatta via Sydney Olympic Park. Adjacent transport corridors, such as the Hume 
Highway, Wattle Street, Concord Road and the M4 Motorway connect Parramatta Road to regional 
cities and major centres across the greater Sydney Metropolitan area. 

Existing travel demand features of vehicle movements in the vicinity of the project area are heavily 
influenced by the current function of Parramatta Road, which accommodates high levels of demand 
to/from the M4 Motorway, but functions as an arterial roadway. Consequently, the balance between 
traffic function and access generally favours though traffic movements, with a focus on capacity and 
congestion management measures that enhance the operational performance for large volumes 
strategic trips through the road corridor. 

A comprehensive suite of automatic traffic count (ATC) surveys were completed between 2012 and 
2014 to understand and analyse existing traffic volumes and patterns within the study area. On 
Parramatta Road, two-way average weekday traffic (AWT) ranges from 101,375 east of the M4 
Motorway to 89,060 west of Wattle Street, which equates to a 12 per cent reduction in daily traffic 
along Parramatta Road between these two locations. Moreover, AWT decreases to 63,535 vehicles 
per day on Parramatta Road at the Hawthorne Canal, which is a 37 per cent and 29 per cent 
reduction in comparison to the respective volumes east of the M4 Motorway and west of Wattle 
Street. 

Peak period traffic volumes show similar trends to daily figures with the two-way AM peak and PM 
peak being 6,205 and 6,035 vehicles per hour respectively on Parramatta Road east of the M4 
Motorway. Importantly, traffic surveys show a fairly 'flat' profile of traffic throughout the day between 
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the AM peak and PM peak periods at various locations on Parramatta Road. This confirms that traffic 
volumes on Parramatta Road are consistent throughout an average weekday, both during and 
between the more conventional morning and evening peak periods. 

The project falls within the Sydney metropolitan bus region 6, which is operated by the State Transit 
Authority (STA). There are currently seven key bus routes that operate within the Parramatta Road 
corridor between Homebush Bay Drive and Wattle Street; via train station hubs, such as Strathfield, 
Burwood and Ashfield.  

To the north of the study area, North Strathfield Station is serviced by the Northern Rail Line which 
provides limited stops services to the Sydney CBD. To the south, up to ten stations are serviced by 
one or more of the Inner West, South, Western or Northern Rail Lines. Additionally, limited stop 
express services to the Sydney CBD can be boarded at Flemington, Strathfield, Burwood, and 
Ashfield stations. Homebush and Croydon stations are served exclusively by Inner West Rail Line all 
stops services. 

The quality of the pedestrian network within the study area is varied, with most of the land use on 
either side of Parramatta Road containing separated residential dwellings and motor retailing 
services. As previously discussed, the function of Parramatta Road generally favours the high volume 
of though traffic movements, which consequently impacts the accessibility and travel time for 
pedestrians crossing the road corridor. While there are provisions for pedestrians at traffic lights, the 
distance between each crossing facility can be lengthy. 

Existing road network performance 
The Parramatta Road corridor currently functions under high levels of mid-block traffic demand; 
particularly during the AM peak and PM peak periods. West of Concord Road, the mid-block level of 
service (LoS) generally exceeds LoS D with the mid-block traffic volumes often exceeding the 
theoretical capacity. During both peak periods, Parramatta Road west of Dalhousie Street shows 
volume to capacity (V/C) ratios in excess of 1.10, which indicates a level of traffic demand that 
exceeds the operational throughput during peak conditions. It can be expected that these sections in 
particular would be under pressure with 2021 and 2031 forecast traffic volumes in the ’do minimum’ 
scenario. 

Results highlight eastbound capacity issues during the AM peak, albeit east of the M4 Motorway only. 
This reflects relatively low volumes on Parramatta Road west of Concord Road since the removal of 
tolls on the M4 Motorway. An exception is east of Bland Street where Parramatta Road volumes are 
somewhat lower due to congestion at the Wattle Street intersection which acts as a gating 
mechanism. High northbound density is also in evidence on Dobroyd Parade reflecting city bound 
demand in the morning peak. 

The Queens Road/Gipps Street corridor also experiences high traffic density and a generally low LoS 
E/F in both peaks with the exception of PM eastbound west of Great North Road. The suggested mid-
block LoS for the M4 Motorway appears reasonable at generally LoS D and gives a guide for 
comparison with future scenarios but is somewhat distorted by the queuing issues generated at the 
Parramatta Road intersection which artificially limit throughput, and therefore traffic density 
calculations.   

Intersection performance results demonstrate that the existing Parramatta Road and Wattle Street 
corridors experience significant congestion during the AM peak and PM peak hour periods. The traffic 
signals are coordinated to provide priority along the corridor to reduce the average delays to the major 
through movements in the peak direction; however the results indicate some of the intersections 
operate at or close to capacity.  

At several key locations, the intersection performance is currently at or approaching capacity with 
movements recording poor average delays and level of service; which illustrate capacity constraints 
within the network under the current geometry and traffic signal phase splits. Specifically, twelve 
signalised intersections currently operate under congested conditions at LoS F, with a further 14 
susceptible to decreases in operational performance with a relatively small growth in travel demand. 

Between 1 July 2009 and 30 June 2014, 919 crashes were recorded on Parramatta Road between 
Homebush Bay Drive and Balmain Road; comprising of two fatalities and slightly less than half 
caused injury. Approximately 43 per cent of all crashes were rear-end, which is consistent with 
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roadways that are approaching capacity and on which a high levels of queuing occurs on the 
approach to intersections. Moreover, crashes on Parramatta Road during the five year period cost an 
estimated total of $62,395,968 or $12,479,194 per annum. 

Future conditions without the project 
Analysis indicates that the majority of mid-block locations would operate at an unsatisfactory LoS E or 
LoS F in both 2021 and 2031 future year scenarios; particularly east of Concord and the existing 
intersection with the M4 Motorway. Traffic growth west of the M4 Motorway intersection would 
gradually reduce the existing performance levels to LoS E in the eastbound direction and LoS D in the 
westbound direction.  

LinSig modelling shows that as well as significant traffic delays at signalised intersections, traffic 
queuing back to adjacent intersections may also become an issue, further diminishing the 
performance of the Parramatta Road corridor. The results of the future year AM peak and PM peak 
operational modelling undertaken illustrate that the performance of regional/local roads and 
intersections in the project area would deteriorate based on the predicted increase in travel demand; if 
the current road network remains unchanged. 

Travel times throughout the project area would increase as the level of traffic and congestion grows 
on the existing road network. Analysis suggests that AM peak travel times between Homebush Bay 
Drive and Flood Street would increase by around four minutes in the westbound direction in 2021. 
Moreover, by 2031 it is predicted that average westbound AM peak travel times would substantial 
increase by the order of 17 minutes.  

The forecast growth in traffic on the existing road network within the project area would result in an 
increase in the total number and cost of crashes occurring. Analysis indicates that crashes would rise 
slowly over time, with an annual cost of $14.95M per annum anticipated in 2021, increasing to 
$16.31M per annum by 2031. 

Traffic impact assessment – construction 
The majority of the project’s construction footprint is located underground within the main alignment 
tunnels. However surface areas would be required to support tunnelling activities, construct the tunnel 
portals, interchanges - Homebush Bay Drive interchange, Concord Road interchange, Wattle Street 
(City West Link) interchange and Parramatta Road interchange, other surface road works including 
the Powells Creek on-ramp, Queens Street cycleway westbound on-ramp, the motorway operations 
complex, ventilation facilities, tunnel support facilities and other ancillary operations buildings and 
facilities. 

Construction of the project is expected to occur over a period of around three years, between 2016 
and 2019. Based on the construction program, the fourth quarter of 2017 was used as the 
assessment year for construction impacts, as this is when peak construction traffic volumes are 
expected. Heavy vehicles would be required to deliver and remove construction plant, equipment and 
materials as well as remove waste from the project site. Additionally, the construction period would 
also result in increased use of light vehicles on the surrounding road network associated with the 
construction workforce, including shift workers for tunnelling activities. Overall, construction of the 
project is predicted to generate a maximum of 1,260 heavy and 920 light vehicles per day; which 
equates to around two per cent of total daily traffic on Parramatta Road in the study area. 

The construction compounds are located to provide convenient access from the M4 Motorway and 
Parramatta Road, which allows vehicles to access and egress via the strategic road network to 
minimise the impact to the local road network. Consequently, it has been assumed that the 
distribution of construction vehicles would funnel towards the M4 Motorway via Parramatta Road from 
the minimal number of local roads to/from the site compounds.  

The performance analysis for the worst-case construction scenario indicates that mid-block locations 
on the several sections of Parramatta Road are forecast to exceed the theoretical roadway capacity 
with the increased background traffic and construction traffic in the 2017 AM and PM peak hours.    

LinSig modelling results highlight that a number of key intersections on the Parramatta Road corridor 
would operate at or above capacity with high levels of delay during the AM and PM peak periods. 
While the optimisation of model performance in future scenarios does result in some changes, 
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intersection performance is broadly similar to base year conditions; which would be anticipated given 
the limited scope for increases in traffic on the bulk of the Parramatta Road corridor. 

As the volume of traffic generated by construction is expected to be relatively low compared to 
existing traffic, the effects of this short-term increase on the existing road network is not expected to 
significantly impact road safety in the project area. 

Traffic impact assessment – operational 
The project is predicted to accommodate a 2021 future year two-way AWT of around 67,700 vehicles 
per day, which equates to a 26 per cent share of total east-west directional traffic in the project area. 
In comparison, two-way 2021 future year AWT volumes on Parramatta Road are predicted to 
decrease from 78,250 vehicles in the 'do minimum' scenario to 36,400 vehicles per day with the 
project, which equates to a significant 53 per cent reduction in daily volumes. Moreover, daily two-way 
volumes on Queens Road are also predicted to reduce by around 28 per cent with the project. These 
reductions reflect the transfer of traffic to the M4 East and the reduction of capacity on Parramatta 
Road brought about by bus lane provision. 

By 2031 the project is predicted to accommodate a two-way AWT volume of 133,900 vehicles per 
day, which equates to a 39 per cent share of total. Additionally, this volume represents the highest 
volume of forecast traffic in the project and is a twofold increase when compared to the 2021 AWT. 
Unsurprisingly, the substantial increase in daily traffic volumes in the project results in a 31 per cent 
increase in total east-west directional traffic when compared to the 'do minimum' scenario. However, 
this increase is driven by the attraction of the project and M4–M5 Link as daily traffic volumes are 
predicted to decrease at all of the key existing routes, including a respective 47 per cent and 25 per 
cent reduction on Parramatta Road and Queens Road. 

Traffic forecasting indicates that 2031 future year off-ramp volumes at Parramatta Road portal 
decrease significantly due to the M4–M5 Link, but remain over 1,000 vehicles in the 2031 PM peak. 
Additionally, the M4–M5 Link has a more limited impact at the Wattle Street portal which nevertheless 
sees reductions in volume, except eastbound in the PM peak where volumes increase to around 1200 
vehicles. The Wattle Street exit ramp presents the final opportunity for vehicles seeking to access 
CBD north to exit the tunnel.  

Analysis indicates that mid-block operational performance levels along Parramatta Road would 
significantly improve between the M4 Motorway and Dalhousie Street with small deteriorations 
elsewhere. This reflects the extent of the project as well as the impact of toll aversion west of Concord 
and the fact that a larger number of vehicles can access Parramatta Road east of the project due to 
the increased capacity provided. Moreover, mid-block performance levels in the project are expected 
to operate at LoS D or better for the majority of future years and peak periods assesses. However, it 
is acknowledged that free-flow freeway segments are often only obtainable through the 
implementation of management measures such as ramp signals and variable speed limits. 

In summary, the LinSig intersection analysis highlighted significant reductions in delay and congestion 
in the study area during all future years and peak periods as a result of the project; in comparison to 
the ‘do minimum’ scenario. Notwithstanding, a number of intersections have been assessed as 
presenting challenging conditions for the project 'do something' scenarios. These issues are 
summarised as follows: 

 The intersection of Parramatta Road and George Street experiences significant delay in all ‘do 
minimum’ and ‘do something’ scenarios. Proposed intersection amendments, such as reinstating 
the north approach double right turn, mean that delays only increase due to the project in the 
2031 AM peak. Nevertheless, long delays at this intersection may combine with the operation of 
the Powells Creek ramp to increase the risk of queues impacting the performance of other 
intersections. The modelled delays indicate a risk of queued vehicles reaching the critical 
Concord Road intersection 

 Concord Road would continue to experience a high level of delays despite intersection 
improvements due to a significant increase in volume. By 2031, northbound delays through 
Patterson Street could lead to lengthy delays and the formation of significant queues on the 
northbound off-ramp and potentially through the congested Parramatta Road intersection 
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 Substantially higher right turn volumes between Parramatta Road and Shaftesbury Road lead to a 
significant increase in delays in the 2031 PM peak 

 Capacity restrictions at the Dobroyd Parade/Timbrell Drive and Parramatta Road/Hume Highway 
intersections are likely to block adjacent intersections and lead to significant queuing on the 
project exit ramps in 2021. Particular issues result from higher right turn volumes from Timbrell 
Drive to Dobroyd Parade, and from Parramatta Road to the Hume Highway 

 The opening of the M4–M5 Link and the provision of ramps on Wattle Street significantly reduces 
congestion east of Bland Street but re-introduces significant delays at the Parramatta Road and 
Wattle Street intersection. A large left turn movement from Parramatta Road is a key issue here 
which would also impact bus travel times in the kerbside lane. 

Outputs from the WestConnex Road Traffic Model (WRTM), suggest that the project would create 
average travel time savings of between six and eight minutes in 2021 on strategic routes between 
Western Sydney and the CBD. Moreover, the WRTM indicates more substantial time savings of 
between 10 and 18 minutes by 2031, which is mainly due to the connecting M4–M5 Link. 
Furthermore, analysis from the LinSig intersection models suggests substantial time savings at 
intersections delivering further benefits to local, regional and strategic trips. 

A key benefit of the project is the expected improvement in road safety following from the transfer of 
traffic from arterial roads such as Parramatta Road to the project. As demonstrated through analysis 
of historical crash data, crash rates on motorways and tunnels are generally lower than on the arterial 
road network. Analysis based on the assumption that crash rates on existing roads will remain 
consistent with historical data  demonstrate a clear overall road safety benefit on the corridor with a 
32 per cent reduction in crash costs in 2021 from $14.95M to $10.2M annually. This reduction in 
crash costs is less pronounced in 2031 due to the large volume increases on the project but 
nevertheless a reduction of approximately 25 per cent is observed with costs falling from $16.31M to 
$12.22M per annum. 

The reduction of daily traffic on Parramatta Road would enable kerbside bus lanes to be provided 
between Burwood Road and east of Bland Street; to coincide with the opening of the project. Further 
provision to the east is also assumed to coincide with the opening of the M4–M5 Link. Indicative 
results demonstrate a consequent travel time savings for buses of up to 14 minutes in the westbound 
direction in 2021 due to the project and associated bus lanes. Other time savings vary between three 
and six minutes and represent a significant time saving for buses travelling within the Parramatta 
Road corridor. 

Cyclists can also expect to benefit from reduced traffic volumes through the study area and 
particularly from the bus lanes on Parramatta Road which will be facilitated by the project. The 
removal of the existing westbound M4 Motorway on-ramp from Concord Road to Powells Creek will 
also necessitate the relocation of the cyclist access to the motorway via a new westbound cycleway 
on-ramp from Queen Street, west of Concord Road. 

Management of impacts – construction 
A traffic management and safety plan (TMSP) would be prepared as part of the construction 
environmental management plan (CEMP). The TMSP would include the guidelines, general 
requirements and principles of traffic management to be implemented during construction. It would be 
prepared in accordance with Austroads Guide to Road Design (with appropriate Roads and Maritime 
supplements), the Roads and Traffic Authority (RTA) Traffic Control at Work Sites manual and 
AS1742.3: Manual of uniform traffic control devices – Part 3:Traffic control for works on roads, and 
any other relevant standard, guide or manual. It would seek to minimise delays and disruptions, and 
identify and respond to any changes in road safety as a result of highway construction works. 

Specifically, the TMSP would propose a detailed travel management strategy for construction staff at 
the various worksites, in consultation with local councils and stakeholders associated with the sporting 
facilities adjacent to the project site. This would include the promotion of public transport and car-
pooling to reduce worksite-related vehicle movements, and also investigate feasible options for the 
provision of off-site parking to reduce parking on local roads. 

In addition to development of a TMSP, mitigation strategies would be implemented to manage and 
control traffic during construction. 
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Management of impacts - operational 
Layout changes to the existing road network have been proposed to complement and/or mitigate the 
impacts of the project within the project design. Minor additional layout changes providing significant 
benefits which could be accommodated within the project design kerb lines have also been identified 
and proposed during the detailed intersection assessment. 

The assessment has identified a number of intersections where the operational performance would 
change significantly under the future traffic demands as modelled. This assessment has been based 
on modelled traffic demand and, consequently, the outcome may be affected by the limitations of the 
modelling process. An operational traffic review would be undertaken to confirm the operational traffic 
impacts of the project on surrounding arterial roads and major intersections 12 months after the 
commencement of operation of the project. The review would be undertaken by a suitably qualified 
traffic consultant that is independent of the design and traffic studies undertaken as part of the 
environmental impact statement and preferred infrastructure report (if required). 

In undertaking the review, the level of service would be assessed at the major intersections on 
Parramatta Road and at the key access and egress points from the project such as the off-ramps on 
Dobroyd Parade and Parramatta Road. The assessment would be based on actual traffic counts and 
the methodology used would be comparable with that used in this assessment. The results and 
recommendations of the review would assist the development of Roads and Maritime’s network 
operations and infrastructure provision plans. 

Management of network assets is a key function of Roads and Maritime which uses network and 
corridor planning strategies to best manage and enhance these assets to maximise community 
benefits. In addition to an optimisation strategy and potential infrastructure provision, the maintenance 
of the existing traffic control system is a key ingredient in providing Roads and Maritime with the tools 
to appropriately manage congestion on the network. A review of existing Sydney coordinated adaptive 
traffic system (SCATS) infrastructure at key intersections in the study area, including detectors, 
should be undertaken and upgrades should be implemented where appropriate. 

In summary, the proposed project management and mitigation strategy includes the following three 
key components: 

 Adoption of a network and corridor optimisation approach to manage delay and queuing impacts 
at critical intersections 

 Implementation of future smart motorway management within the project tunnel and associated 
ramps and approaches 

 Investigation into identified road network and intersection upgrades with appropriate consultation 
with local councils and communities. 
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1 Introduction  

1.1 Overview of the project 
NSW Roads and Maritime Services (Roads and Maritime) is seeking approval to upgrade and extend 
the M4 Motorway from Homebush Bay Drive at Homebush to Parramatta Road and City West Link 
(Wattle Street) at Haberfield. This includes twin tunnels about 5.5 kilometres long and associated 
surface works to connect to the existing road network. These proposed works are described as the 
M4 East project (the project). The location of the project is shown in .  

Approval is being sought under Part 5.1 of the Environmental Planning and Assessment Act 1979 
(NSW) (EP&A Act). The project was declared by the Minister for Planning to be State significant 
infrastructure and critical State significant infrastructure and an environmental impact statement (EIS) 
is therefore required. 

The project is a component of WestConnex, which is a proposal to provide a 33 kilometre motorway 
linking Sydney’s west and south-west with Sydney Airport and the Port Botany precinct. The location 
of WestConnex is shown in Figure 1.2. The individual components of WestConnex are:  

 M4 Widening – Pitt Street at Parramatta to Homebush Bay Drive at Homebush (planning 
approval granted and under construction) 

 M4 East (the subject of this report) 

 New M5 – King Georges Road at Beverly Hills to St Peters (planning application lodged and 
subject to planning approval) 

 King Georges Road Interchange Upgrade (planning approval granted and work has 
commenced) 

 M4–M5 Link – Haberfield to St Peters, including the Southern Gateway and Southern Extension 
(undergoing concept development and subject to planning approval).  

Separate planning applications will be lodged for each individual component project. Each project will 
be assessed separately, but the impacts of each project will also be considered in the context of the 
wider WestConnex. 

The NSW Government has established the WestConnex Delivery Authority (WDA) to deliver 
WestConnex. WDA has been established as an independent public subsidiary corporation of Roads 
and Maritime. Its role and functions are set out in Part 4A of the Transport Administration (General) 
Regulation 2013 (NSW). WDA is project managing the planning approval process for the project on 
behalf of Roads and Maritime. However, for the purpose of the planning application for the project, 
Roads and Maritime is the proponent. 

1.2 Project location 
The project is generally located in the inner west region of Sydney within the Auburn, Strathfield, 
Canada Bay, Burwood and Ashfield local government areas (LGAs). The project travels through 10 
suburbs: Sydney Olympic Park, Homebush West, Homebush, North Strathfield, Strathfield, Concord, 
Burwood, Croydon, Ashfield and Haberfield.  

The project is generally located within the M4 and Parramatta Road corridor, which links Broadway at 
the southern end of the Sydney central business district (CBD) and Parramatta in Sydney’s west, 
about 20 kilometres to the west of the Sydney CBD. This corridor also provides the key link between 
the Sydney CBD and areas further west of Parramatta (such as Penrith and western NSW).  

The western end of the project is located at the interchange between Homebush Bay Drive and the 
M4, about 13 kilometres west of the Sydney CBD. The project at this location would tie in with the M4 
Widening project in the vicinity of Homebush Bay Drive.  

  



Figure 1.1 Local context of the project
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Figure 1.2 WestConnex 

 

The tunnel dive structures would start at the centre of the M4, west of the existing pedestrian 
footbridge over the M4 at Pomeroy Street, and would continue underground to the north of the 
existing M4 and Parramatta Road, before crossing beneath Parramatta Road at Broughton Street at 
Burwood. The tunnels would continue underground to the south of Parramatta Road until the 
intersection of Parramatta Road and Wattle Street at Haberfield. Ramps would connect the tunnels to 
Parramatta Road and Wattle Street (City West Link) at the eastern end of the project. The tunnels 
would end in a stub connection to the possible future M4–M5 Link (M4–M5 Link), near Alt Street at 
Haberfield. 

The project would include interchanges between the tunnels and the above ground road network, 
along with other surface road works, at the following locations: 

 M4 and Homebush Bay Drive interchange at Sydney Olympic Park and Homebush (Homebush 
Bay Drive interchange) 

 Powells Creek, near George Street at North Strathfield (Powells Creek M4 on-ramp) 

 Queen Street, near Parramatta Road at North Strathfield (Queen Street cycleway westbound on-
ramp) 

 M4 and Sydney Street, Concord Road and Parramatta Road interchange at North Strathfield 
(Concord Road interchange)  

 Wattle Street (City West Link), between Parramatta Road and Waratah Street at Haberfield 
(Wattle Street (City West Link) interchange) 

 Parramatta Road, between Bland Street and Orpington Street at Ashfield and Haberfield 
(Parramatta Road interchange). 
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1.3 Secretary's environmental assessment requirements 
The outcomes of the preliminary environmental investigations for the project indicate that traffic and 
transport is one of the key environmental considerations for the project. Key considerations are those 
that may have moderate or high impacts (actual or perceived) and a detailed assessment is 
necessary to determine the level of potential impacts and to develop appropriate measures to mitigate 
and manage the impacts. 

The NSW Department of Planning and Environment (DP&E) has issued a list of Secretary’s 
environmental assessment requirements (SEARs) that inform the environmental impact assessment. 
Table 1.1 describes the SEARS that are specific to traffic and transport; and also provides a cross 
reference to the relevant section(s) of this report which address these requirements. 

In addition, three agency letters, which accompany the SEARs and are applicable to traffic and 
transport, were issued by NSW Ministry of Health, Strathfield Council and Ashfield Council. Details of 
how these matters have been addressed in the report are included as Appendix A. 

Table 1.1 How SEARs have been addressed in this report 

SEARs  
Traffic and transport requirements 
Requirement  Section addressed  

 Details of how the following meet the traffic and transport objectives 
of the project, taking into account adjacent sensitive land uses, 
future growth areas, approved and proposed infrastructure projects, 
and traffic (vehicular, cyclist and pedestrian) needs: 
 The preferred alignment and design 
 The proposed interchanges and connections to the 

surrounding road network 
 Associated road infrastructure facilities 

 Section 10 

 An assessment and modelling of operational traffic and transport 
impacts on the local and regional road network (including 
Parramatta Road, Queens Road, Gipps Street, and other arterials), 
and the Sydney motorway network  

 Section 10 

 Induced traffic and operational implications for public transport 
(particularly with respect to strategic bus corridors and bus routes) 
and consideration of opportunities to improve public transport 
patronage 

 Section 4 
 Section 10 

 Impacts on cyclists and pedestrian access and safety and 
consideration of opportunities to integrate cycleway and pedestrian 
elements with surrounding networks 

 Section 10 

 Construction traffic and transport impacts of the project (including 
ancillary facilities) and associated management measures, in 
particular: 
 Impacts to the road network (including safety and level of 

service, pedestrian and cyclist access, and disruption to 
public transport services and access to properties) 

 Route identification and scheduling of transport movements  
 The number, frequency and size of construction related 

vehicles (both passenger, commercial and heavy vehicles)  
 The nature of existing traffic on construction access routes 

(including consideration of peak traffic times)  
 The need to close, divert or otherwise reconfigure elements of 

the road network associated with construction of the project 

 Section 7 

 Having reference to the cumulative construction impacts of other 
infrastructure preparing for or commencing construction 

 Section 7.4.8 

 Details of how the project meets the objectives of the overall 
WestConnex Scheme. 

 Section 10.7 
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1.4 Purpose of this report 
The objective of this traffic and transport assessment is to support the EIS for the project by 
assessing and reporting existing and future conditions. Specifically, the assessment includes the 
following: 

 Review existing conditions – Including a description of infrastructure and land use along the 
Parramatta Road corridor, daily and peak period traffic patterns, details of public transport 
frequency and patronage, and a review of active transport networks, including pedestrian and 
cyclist networks 

 Derive existing and future year intersection and roadway traffic volumes utilising outputs from the 
WestConnex Road Traffic Model (WRTM) Version 2.1, with a particular focus on the project area 
between Homebush Bay Drive, Homebush and Balmain Road, Leichardt; including the predicted 
transfer of principal and induced travel demand to the project from alternative transport corridors 

 Understand potential construction impacts, including an assessment of anticipated construction 
related vehicles travelling to, from, and within the project area on the M4 Motorway, Parramatta 
Road and local roads that would provide access to compound stockpile sites and site offices 

 Develop LinSig traffic models to determine the operational performance of the existing and future 
road network during the AM peak and PM peak periods. The modelling includes interchanges with 
the project, intersections along Parramatta Road and the surrounding road network within the 
project area 

 Complete a holistic traffic and transport assessment including crash analysis, travel speeds and 
travel time analysis and opportunities to enhance public and active transport networks within the 
project area 

 Recommend a suite of measures to mitigate and manage traffic and transport impacts of the 
project for construction and operational scenarios. 

1.5 Structure of this report 
This report has been structured into the following sections: 

 Section 2 provides an overview of the project 

 Section 3 highlights the strategic context of the project 

 Section 4 documents the traffic modelling approach adopted to predict future traffic volumes for 
the project and the surrounding network and to test the construction and operational impacts 

 Section 5 provides an overview of the existing traffic and transport conditions, including 
description of the route, details of public transport frequency and patronage, a review of walking 
and cycling routes, and a summary of daily and peak period traffic patterns 

 Section 6 contains a summary of the operational performance of the existing road network in 
terms of roadway mid-block and intersection level of service (LoS), travel time analysis and a 
review of historical crash data 

 Section 7 documents the impact assessment undertaken for the construction scenarios 

 Section 8 of this report provides details of future year traffic volumes and patterns for the project 
and key roads in the study area 

 Section 9 presents the details of future traffic and transport operational conditions without the 
project 

 Section 10 documents the impact assessment undertaken for the operational scenarios of the 
project 

 Finally, section 11 includes management measures that have been developed to mitigate the 
traffic and transport impacts of the project. 
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2 Proposed project  

2.1 Project features 
The project would comprise the construction and operation of the following key features: 

 Widening, realignment and resurfacing of the M4 between Homebush Bay Drive and Underwood 
Road at Homebush 

 Upgrade of the existing Homebush Bay Drive interchange to connect the western end of the new 
tunnels to the existing M4 and Homebush Bay Drive, while maintaining all current surface 
connections 

 Two new three-lane tunnels (the mainline tunnels), one eastbound and one westbound, 
extending from west of Pomeroy Street at Homebush to near Alt Street at Haberfield, where they 
would terminate until the completion of the M4–M5 Link. Each tunnel would be about 5.5 
kilometres long and would have a minimum internal clearance (height) to in-tunnel services of 
5.3 metres  

 A new westbound on-ramp from Parramatta Road to the M4 at Powells Creek, west of George 
Street at North Strathfield 

 An interchange at Concord Road, North Strathfield/Concord with on-ramps to the eastbound 
tunnel and off-ramps from the westbound tunnel. Access from the existing M4 to Concord Road 
would be maintained via Sydney Street. A new on-ramp would be provided from Concord Road 
southbound to the existing M4 westbound, and the existing on-ramp from Concord Road 
northbound to the existing M4 westbound would be removed 

 Modification of the intersection of the existing M4 and Parramatta Road, to remove the left turn 
movement from Parramatta Road eastbound to the existing M4 westbound  

 An interchange at Wattle Street (City West Link) at Haberfield with an on-ramp to the westbound 
tunnel and an off-ramp from the eastbound tunnel. The project also includes on- and off-ramps at 
this interchange that would provide access to the M4–M5 Link. In addition, the westbound lanes 
of Wattle Street would be realigned  

 An interchange at Parramatta Road at Ashfield/Haberfield, with an on-ramp to the westbound 
tunnel and an off-ramp from the eastbound tunnel. In addition, the westbound lanes of 
Parramatta Road would be realigned  

 Installation of tunnel ventilation systems, including ventilation facilities within the existing M4 road 
reserve near Underwood Road at Homebush (western ventilation facility) and at the corner of 
Parramatta Road and Wattle Street at Haberfield (eastern ventilation facility). The eastern 
ventilation facility would serve both the project and the M4–M5 Link project. Provision has also 
been made for a fresh air supply facility at Cintra Park at Concord 

 Associated surface road work on the arterial and local road network, including reconfiguration of 
lanes, changes to traffic signalling and phasing, and permanent road closures at a small number 
of local roads 

 Pedestrian and cycle facilities, including permanently re-routing a portion of the existing 
eastbound cycleway on the northern side of the M4 from west of Homebush Bay Drive to near 
Pomeroy Street, and a new westbound cycleway on-ramp connection from Queen Street at 
North Strathfield to the existing M4  

 Tunnel support systems and services such as electricity substations, fire pump rooms and tanks, 
water treatment facilities, and fire and life safety systems including emergency evacuation 
infrastructure 

 Motorway operations complex on the northern side of the existing M4, east of the Homebush 
Bay Drive interchange 

 Provision of road infrastructure and services to support the future implementation of smart 
motorway operations (subject to separate planning approval) 
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 Installation of tolling gantries and traffic control systems along the length of the project 

 Provision of new and modified noise walls 

 Provision of low noise pavement for new and modified sections of the existing M4  

 Temporary construction ancillary facilities and temporary works to facilitate the construction of 
the project. 

An overview of the project at completion is shown in . 

The project does not include work required for reconfiguring Parramatta Road as part of the urban 
transformation program. The project does not include ongoing motorway maintenance activities 
during operation. These would be subject to separate assessment and approval as appropriate.  

2.2 Construction activities 

2.2.1 Overview 
Construction activities associated with the project would generally include: 

 Enabling and temporary works, including construction power, water supply, ancillary site 
establishment, demolition works, property adjustments and public transport modifications (if 
required) 

 Construction of the road tunnels, interchanges, intersections and roadside infrastructure 

 Haulage of spoil generated during tunnelling and excavation activities 

 Fitout of the road tunnels and support infrastructure, including ventilation and emergency 
response systems 

 Construction and fitout of the motorway operations complex and other ancillary operations 
buildings 

 Realignment, modification or replacement of surface roads, bridges and underpasses 

 Implementation of environmental management and pollution control facilities for the project. 

The project assessed in this report does not include surveys, sampling or investigation to inform the 
design or assessment, such as test drilling, test excavations, geotechnical investigations, or other 
tests. It also does not include adjustments to, or relocation of, existing utilities infrastructure 
undertaken prior to commencement of construction. These would be subject to separate assessment 
and approval as appropriate. 

2.2.2 Construction footprint 
The total area required for construction of the project, including construction ancillary facilities, is 
referred to as the ‘construction footprint’. The construction footprint would be about 65 hectares in 
total, comprising about 48 hectares at the surface and about 17 hectares below ground.  

In addition to below ground works, surface works would be required to support tunnelling activities 
and to construct surface infrastructure such as interchanges, tunnel portals, ventilation facilities, 
ancillary operations buildings and facilities, and new cycleway facilities near the Homebush Bay Drive 
interchange and Queen Street at North Strathfield.  

The overall surface construction footprint generally aligns with the operational footprint, with the 
locations of future operational ancillary facilities being used to support construction work. Some 
additional areas adjacent to the operational footprint (around the portals and on- and off-ramps, and 
also at the tunnel mid-point) would also be required during the construction stage only to facilitate 
construction. 

 

   



Figure 2.1 Overview of the proejct
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Construction ancillary facilities currently proposed would be required at the following 10 locations: 

 Homebush Bay Drive civil site (C1) 

 Pomeroy Street civil site (C2) 

 Underwood Road civil and tunnel site (C3) 

 Powells Creek civil site (C4) 

 Concord Road civil and tunnel site (C5) 

 Cintra Park tunnel site (C6) 

 Northcote Street tunnel site (C7) 

 Eastern ventilation facility site (C8) 

 Wattle Street and Walker Avenue civil site (C9) 

 Parramatta Road civil site (C10). 

An overview of the construction footprint is shown in . 

The final size and configuration of construction ancillary facilities would be further developed during 
detailed design. 

2.2.3 Construction program 
Subject to planning approval, construction of the project is planned to start in the second quarter of 
2016, with completion planned for the first quarter of 2019. The total period of construction works is 
expected to be around three years, including nine months of commissioning occurring concurrently 
with the final stages of construction. The indicative construction program is shown in Table 2.1. 

Table 2.1  Indicative construction program overview 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Construction access excavation (all sites)                 
Tunnelling (excavation)                 
Tunnel drainage and pavement works                 
Tunnel mechanical and electrical fitout works                 
Tunnel completion works                 
Homebush Bay Drive interchange                 
M4 surface works                 
Western ventilation facility                 
Powells Creek on-ramp                 
Concord Road interchange                 
Wattle Street interchange                 
Parramatta Road interchange                 
Eastern ventilation facility                 
Cintra Park fresh air supply facility                 
Cintra Park water treatment facility                 
Motorway operations complex                 
Mechanical and electrical fitout works                 
Site rehabilitation and landscaping                 

 

   



Figure 2.2 Overview of construction footprint and construction ancillary facilities



 

WestConnex M4 East 3-1 
WestConnex Delivery Authority 
Traffic and Transport Assessment 

3 Strategic context 

3.1 Appreciation of the strategic context 
The traffic and transport assessment methodology was developed in accordance with relevant 
strategic planning and transport policies to provide a firm understanding of the overarching issues and 
objectives of the project. 

Investment in customer-focused transport infrastructure is a NSW Government priority and essential 
to sustain economic growth and prosperity, not only in Sydney, but more broadly at a regional level. 
The Sydney Metropolitan Plan (NSW Department of Planning and Environment 2015) indicates that 
over the next 20 years, Sydney’s population is forecast to increase from 4.3 to 5.8 million, which 
equates to an average of 80,000 additional residents per year. Moreover, by 2031, the number of trips 
made around the city each day is forecast to increase by 31 per cent from 16 to 21 million vehicle 
movements. 

This growth will put increasing pressure on the NSW transport network and particularly the 46 travel 
demand corridors connecting the regional cities and major centres across the greater Sydney 
metropolitan area; as shown in Figure 3.1. Each corridor accommodates high levels of daily traffic 
including freight, commuter and leisure travel and the majority of trips using the corridors experience 
congestion, delay and occasional traffic incidents, particularly during the busy weekday and weekend 
peak periods.  

 

Figure 3.1  Sydney travel demand corridors. (Source: Transport for NSW NSW Long Term Transport 
Master Plan 2012) 
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The Parramatta to the Sydney CBD via Strathfield transport corridor includes the M4 Motorway, 
Parramatta Road, the Western Rail Line and strategic bus routes; which accommodates the highest 
volume of transit passengers towards the Sydney CBD with over 40,000 in the peak hour period. 
Consequently, it is one of the most constrained strategic transport corridors, as illustrated by the 
following operational performance statistics which have been taken from the NSW Long Term 
Transport Master Plan (Transport Master Plan): 

 The majority of rail services along the Western Rail Line have load factors greater than 
100 per cent of seated capacity from Strathfield onwards in the morning peak period 

 For drivers travelling between Parramatta and the Sydney CBD, both the M4 Motorway and 
Parramatta Road are congested and at capacity during peak periods 

 Most bus services on Parramatta Road are full during peak periods and experience variable travel 
times, with an average variance of up to eight minutes in the morning (AM) and evening (PM) 
peak periods due to congestion at the CBD-end of the journey 

 Growth in demand on this corridor is forecast to result in car travel times increasing by 16 minutes 
between the Sydney CBD and Parramatta during peak travel times  

 Rail passenger demand is forecast to exceed existing capacity. 

Figure 3.2 illustrates the impacts a 'do nothing' scenario would have on the performance of public and 
private transport along the Parramatta to the Sydney CBD via Strathfield transport corridor. The figure 
shows that volume/capacity (V/C) ratios are consistently increasing (particularly for the three road 
sections) over the 20 year period. This suggests that an increase in capacity across the network 
would be required to maintain the standard of service currently provided.  

 

 

Figure 3.2  Parramatta to the Sydney CBD corridor V/C – 2011 | 2031 ‘do nothing’ scenario. (Source: 
NSW Long Term Transport Master Plan – Transport for NSW 2012) 

To improve existing conditions (road safety, traffic efficiency and people movement) and to meet the 
future challenges (sustainable transport systems) facing the operation and performance of the 
strategic corridors, the NSW Government and Roads and Maritime have identified the need for a clear 
and integrated long term transport plan. This plan is underpinned by the Transport Master Plan, which 
is the NSW Government blueprint that sets out a framework to provide clear direction and guidance 
for transport infrastructure projects in NSW over the next 20 years. The Transport Master Plan 
identifies challenges in the NSW’s transport system and provides details of various projects, such as 
the North West Rail Link (now part of Sydney Metro) and CBD and South East Light Rail, which will 
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be required to address these challenges and ultimately provide an integrated and modern transport 
system. 

One of the key transport areas identified in both the Transport Master Plan and the State 
Infrastructure Strategy 2012-2032 (Infrastructure NSW 2012a) (State Infrastructure Strategy) is the 
need to plan and invest in the future of Sydney’s motorway network, which provides vital infrastructure 
connections within and between the 46 travel demand corridors. It is acknowledged that any 
investment in motorway infrastructure has to be aligned with supporting public and active transport 
initiatives to achieve an increase in capacity, while aiming to reduce the reliance and demand of 
private vehicles on the future road network. A Parramatta CBD to Sydney CBD transport strategy is 
also being prepared by Transport for NSW. 

Figure 3.3 provides details of the proposed motorway improvement measures that have been 
developed to bridge gaps in the network by 2031.  

 

Figure 3.3  Proposed motorway improvement measures. (Source: Transport Master Plan) 
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More specifically,  shows the WestConnex motorway corridor (including the southern extension), 
which encompasses the following four planning and delivery stages: 

 M4 Widening – Pitt Street at Parramatta to Homebush Bay Drive at Homebush (planning approval 
granted and under construction) 

 M4 East (the subject of this report) 

 New M5 – King Georges Road at Beverly Hills to St Peters (planning application lodged and 
subject to planning approval) 

 King Georges Road Interchange Upgrade (planning approval granted and work has commenced) 

 M4–M5 Link – Haberfield to St Peters, including the Southern Gateway and Southern Extension 
(undergoing concept development and subject to planning approval).  
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4 Assessment methodology  

4.1 Traffic forecasting and modelling process 
This section provides an overview of the three stage traffic forecasting and modelling approach that 
has been adopted for the traffic and transport assessment; as outlined in Figure 4.1. The objective 
was to make best use of available traffic count data and modelling software to determine base and 
future conditions for the project and surrounding local road network in terms of generating vehicle 
volumes and assessing the operational performance of the network, both with and without the project. 
Subsequent sections provide further details of the process and assumptions for each stage.  

 

Figure 4.1 Overview of traffic forecasting and modelling approach. (Source: AECOM 2015) 
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4.1.1 Stage 1 – traffic demand forecasting 
The WRTM, which is developed and operated by Roads and Maritime on behalf of WDA, provides a 
platform to understand changes in future year travel patterns under different land use, transport 
infrastructure and pricing scenarios. Although the WRTM is a network-wide model that encompasses 
existing and future road network coverage in the Sydney Greater Metropolitan Area (GMA), it was 
principally developed and enhanced to assess infrastructure improvements associated with the 
WestConnex projects; both in isolation and combination.  

Figure 4.2 shows an example of the future year WRTM road network coverage within the project 
area. 

 

Figure 4.2  Illustration of WRTM future year network with the project. (Source: AECOM 2015) 

 

Modelling approach 
The following approach to developing the WRTM was undertaken: 

 A review of the currently available transport planning models and data was completed to 
determine the optimal models and data to provide an appropriate foundation for the WRTM 

 Available toll choice modelling techniques were assessed in the current Sydney context where 
multiple competing toll roads cover a substantial proportion of the Sydney statistical division 

Base and future population and employment data was sourced from the Bureau of Transport 
Statistics (BTS) (September 2014 release). The Sydney Strategic Transport Model (STM) data 
together with a previously developed model database provided by WDA were both used as the 
starting point for the development of demand matrices using a matrix estimation process 

 Existing road infrastructure was reviewed for the base year and converted into a consistent format 
for representation in the WRTM. A set of future road infrastructure projects for the modelled 
Sydney metropolitan area for 2021 and 2031 was developed and agreed with Roads and 
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Maritime and is consistent with its current funding and planning policies. These projects formed 
the basis for the base future networks modelled in the WRTM 

 Project specific value of travel time savings (VTTS) surveys of drivers’ willingness to pay tolls 
were undertaken to inform the toll choice modelling to enable the model to best reflect current 
driver behaviour in the specific context of the project’s toll road facilities 

 The WRTM project model was developed and calibrated to current observed travel behaviour, 
then validated against 2012’s Sydney-wide travel behaviour from a series of traffic count and 
travel time surveys. It was then adjusted to reflect driver behaviour on Sydney’s toll roads 
observed in the VTTS surveys. The model calibration and validation processes maintained a 
specific focus and refinement in the project study area. The WRTM comprises separate time 
period sub-models, with average one-hour peak multi-class traffic assignments run for: 

 AM period:   (7.00–9.00am) 

 Day-time inter-peak:  (9.00am–3.00pm) 

 PM period:   (3.00–6.00pm) 

 Evening off-peak:   (6.00pm–7.00am) 

 WestConnex reference design, developed by WDA, was coded into the WRTM future year 
models 

 Future demands were developed by applying the WRTM with future year traffic growth 
assumptions sourced from the STM (taking account data like demographics and transport 
networks) to produce the most likely or base case scenario. Forecasts were produced by the 
WRTM for the years 2021 and 2031 to produce vehicle demands by toll class and time period for 
an average weekday at each year. 

The WRTM patronage forecasting model developed includes two separate elements: the base 
demand model (based on the STM with updates to incorporate more recent data) and the toll choice 
assignment model (an assignment module to incorporate toll choice behaviour). The role of each 
model element, and interaction between them, is as follows: 

 The base demand model was developed using the STM with updated information used to 
produce improved travel demand matrices for detailed toll choice route assignment and project 
appraisal testing. This model provides the forecast capability to address changes in land use, trip 
distribution and mode choice, and produces vehicle traffic demands for peak and off-peak periods 
for subsequent allocation to routes in the detailed toll choice assignment model 

 The toll choice assignment model was developed to test impacts of toll and infrastructure 
strategies and provide infrastructure project traffic forecasts. This model is designed to forecast 
the traffic choosing to use toll and non-toll routes for the representative peak and inter-peak 
periods of the day. 

Available data, provided by WDA and Roads and Maritime, was initially used as primary inputs for the 
development of the WRTM including: 

 Traffic volume counts provided by Roads and Maritime for screenlines and project specific counts 

 Road travel time surveys collected by Roads and Maritime for the project in December 2012 

 Base 2011 and future years (2021 and 2031) vehicle demand matrices by travel purpose from the 
STM sourced from BTS in February 2013  

 Population and employment by small zone area provided by BTS consistent with demographics 
released by the DP&E (September 2014 release) 

 Toll plaza average day transaction data provided through WDA for many of the toll roads in 
Sydney including the M5 Motorway, M7 Motorway, M2 Motorway and the Lane Cove Tunnel 

 Household travel survey data collected by BTS in 2012/13 

 Private car driver stated and revealed preference VTTS data collected for this study in early 2013 

 Commercial vehicle stated preference VTTS data collected in late 2012 
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 Aerial photography collected for detailed auditing of road networks 

 Recently completed and future infrastructure project lists from WDA, Roads and Maritime and 
Transport for NSW, including NorthConnex and the M4 Widening project 

 Existing strategic models and data within the Sydney region from WDA. 

The development of improved road traffic demand matrices was required for this study to provide a 
better performance for road traffic forecasting ability than the STM and particularly for the study area. 
The development of the base demand model included: 

 Historical data analysis including collection of existing traffic volumes and existing travel time data 
across Sydney 

 VTTS survey analysis to investigate people’s willingness to pay tolls to use toll roads based on 
project specific market research surveys 

 Annualisation and ramp-up assessments to develop the average annual daily traffic (AADT) 
forecasts from the daily models 

 Development of improved road traffic demand matrices for the following vehicle classifications: 

 Private vehicles: Cars not registered for business use 

 Light Commercial Vehicles (LCV): Vehicles up to 4.5 tonnes Gross Vehicle Mass (GVM), 
including cars which have been registered for business use 

 Heavy Commercial Vehicles (HCV): All vehicles with a GVM of more than 4.5 tonnes 

 Development of a toll choice model for assigning road traffic to toll routes through the application 
of a toll choice diversion model, known as a distributed value of time (VOT) multi-class equilibrium 
assignment model. 

To support the development of the WRTM, an investigation was undertaken into the various toll 
choice assignment methods in the Sydney and Australian context. Based on the assessment, it was 
determined that the WRTM toll choice model should adopt a distributed VOT multi-class equilibrium 
assignment methodology. The key reasons were: 

 The methodology was considered a valid approach for the WRTM toll choice model for 
assessment of the WestConnex scheme. It would address the functional requirements of the 
project model with capabilities to consider a range of tolling strategies and scenario tests 

 Of the methodologies considered, that approach would be more flexible as a multipurpose 
approach for WDA and BTS to use in the assessment of the broader Sydney network 

 The approach appears to be emerging within the local market and has recently been used as the 
preferred modelling approach for a number of Australian toll roads.  

The WRTM toll choice model was constructed to directly model the range of driver behaviour and was 
adjusted to match the observed patronage on the existing toll facilities. A series of validation checks 
was undertaken to verify the performance of both the base demand and toll choice assignment 
models within the WRTM.  

Importantly, traffic demand data contained within this traffic and transport assessment has been taken 
from the WRTM, following an assessment of the model calibration and validation by independent peer 
reviewers and agreement that the model is suitable for this purpose.  

Land use projections 
The WRTM is linked to the STM which includes the trip generation, trip distribution and mode choice 
modules and incorporates demographic data related to land uses including population, employment 
and education enrolment projections. For WRTM, this data has been supplied by BTS as data 
extracts from the STM and is based on the latest population and employment projections. 

These population and employment projections, which are based on the September 2014 data release 
from BTS, are summarised in Table 4.1. The table shows that population figures in the Sydney basin 
area (as modelled in WRTM) are predicted to increase by an average growth rate of 1.6 per cent 
between 2011 and 2031; which equates to an additional 1.5 million residents over the 20 year period. 
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Moreover, employment forecasts are predicted to increase by a similar growth rate of around 
1.5 per cent per annum. This equates to around 2.9 million people employed in the Sydney basin area 
by 2031, which is approximately 50 per cent of the total population. 

Ultimately, base year traffic demands derived from STM are consistent with these demographic 
projections and therefore provide a consistent base for the future demands used in the WRTM. 

Table 4.1  WRTM land use projections 

Demographic Land use projections 
 (September 2014 BTS release) 

 2011 2021 2031 
Population 
Total 4,146,074 4,895,173 5,654,288 
Growth from 2011 - 749,099 1,508,214 
Average annual growth - 1.8% 1.6% 
Employment 
Total 2,135,338 2,513,655 2,879,108 
Growth from 2011 - 378,317 743,770 
Average annual growth - 1.8% 1.5% 

(Source: WDA) 

 

Modelled scenarios 
In considering future year land use projections and infrastructure provisions, a suite of scenarios need 
to be individually and collectively modelled to understand the level of traffic demand volumes and 
associated patterns. Examined traffic demand scenarios for the project were represented by the 
following overarching modelled forecast years: 

 2012 was adopted as the existing case to match the year of model calibration 

 2017 was adopted as the worst case for construction of the project (traffic forecasts were 
interpolated from available model years) 

 2021 was adopted as the primary forecasting year for the project 

 2031 was adopted as the case for 10 years after the primary year and was considered to allow for 
full ramp-up of traffic demand as travellers respond to the provision of the fully completed 
WestConnex scheme and the associated tolls. 

The forecast years examined were modelled in the WRTM by assigning future year travel demand 
matrices with future year road network configurations. Specifically, the following six key scenarios 
were modelled in the WRTM for the purpose of the project to provide AM peak and PM peak roadway 
and intersection turning volumes for input to the following operational traffic modelling stages: 

 Existing case (2012):  

 Current road network with no new projects or upgrades 

 Construction (2017):  

 Current road network with the inclusion of the completed M4 Widening. The worst 
construction traffic generating scenario is assumed during the spoil removal from tunnel 
construction 

 No WRTM year exists for 2017 so an interpolation exercise was undertaken to establish 
background (excluding construction) volumes. This exercise addressed separately 
background growth and the impact of toll aversion resulting from the opening of the M4 
Widening project 

 Operation ‘do minimum’ (2021):  

 The primary ‘do minimum’ case assumes that the King Georges Road Interchange 
Upgrade and the M4 Widening projects are complete, but the remainder of the 
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WestConnex projects are not built. It is called ‘do minimum’ rather than ‘do nothing’ as it 
assumes that infrastructure schemes currently incomplete but scheduled for opening prior 
to the assessment year are operational, thus the network conditions are different to the 
'existing case (2012)' 

 Operation  'do something' (2021):  

 As per the primary 'do minimum', however with the project complete and open to traffic, 
but without any other subsequent WestConnex projects 

 Operation ‘do minimum’ (2031):  

 A future network including the King Georges Road Interchange Upgrade and the M4 
Widening projects and some upgrades to the broader transport network over time to 
improve capacity and cater for traffic growth but does not include the other subsequent 
WestConnex projects 

 Operation 'do something' (2031):  

 All WestConnex projects complete including the Sydney Gateway and the Southern 
Extension. 

 In this scenario, the proposed M4-M5 Link design is not yet defined and is yet to be 
endorsed. As a consequence, the functionality of a future CBD connection is not yet 
determined. Due to capacity constraints on the ANZAC and Sydney Harbour bridges the 
provision of this connection is not possible without an additional harbour crossing. 

An additional 'do something' scenario incorporating the project and the New M5 was strategically 
assessed to determine the potential impacts on traffic volumes and patterns within the study area 
(inclusive of the King Georges Road Interchange Upgrade and the M4 Widening projects). The results 
indicated no significant difference in volumes within the study area as a result of the New M5. No 
further analysis was therefore undertaken. 

Induced travel demand  
Growth in travel demand on new or upgraded roads is generally a result of the following influences: 

 Regional growth in vehicle trips resulting from population growth and expanded economic activity 

 Vehicle trips attracted from competing routes or modes as a result of improved travel times on the 
new or upgraded road 

 Induced traffic as a result of improved travel times between homes and destinations, such as 
workplaces, shopping centres and education precincts, which stimulate changes to regional-wide 
travel generation and distribution volumes and patterns, and overall result in people making more 
trips because it is easier to do so. 

Even with no growth in regional population and economic activity, a new or substantially upgraded 
road can induce changes to vehicle volumes and patterns, which are classified as induced travel 
demand. The WRTM reflects changes in traffic volumes and patterns associated with the project for 
the three above factors, including induced travel demand.  

To calculate this induced travel demand, an elasticity approach was used to determine the number of 
new users and the number of public transport users who shift to car. The methodology used has been 
based on the New Zealand Transport Agency Economic Evaluation Manual (EEM) which contains a 
clear summary of the methods for applying an elasticity method for induced demand on a fixed matrix. 

Induced travel demand increases 2031 future year traffic volumes using WestConnex between two 
per cent and seven per cent, with the specific value varying across different sections of the project. 
This indicates that the majority of the induced travel demand is related to changes in trip distribution 
(the pattern of origin-destination combinations) within the assigned trip matrices. 

Directional traffic flow 
It is acknowledged that the forecast future AM peak and PM peak traffic patterns from the WRTM (see 
section 8) may appear to be counter intuitive when viewed alongside current traffic trends in Sydney. 
The forecast volumes show dominant movements in the peak periods which contradict current 
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perception of demand, i.e. westbound in the AM peak and eastbound in the PM peak. There are 
several reasons which affect traffic patterns in the WRTM and cause this perceived irregularity: 

 The foundation of the future year traffic forecasts are the base matrices. These have been 
calibrated against existing traffic flows. However, on highly constrained transport corridors such 
as Parramatta Road, the flow across the stopline in the peak direction is actually lower than the 
counter peak, not because of lower demand, but because of road network constraints. Therefore 
the counter peak demand is accurately captured in the counter peak direction but flow rather than 
demand is captured in the peak direction 

 As these base matrices form the foundation of future demands, as population growth is factored 
in the counter intuitive peaks are retained 

 The induced demand method utilised is elasticity based and the magnitude is directly related to 
the original forecast demands which further skews the volumes in favour of the counter peak 
direction 

 The counter peak direction draws more traffic from parallel routes than the peak direction. 

4.1.2 Stage 2 – rebase future year traffic demand 
The WRTM was utilised to generate base and future year traffic demand matrices for the weekday AM 
and PM peak hour periods. As previously discussed, the key objective of the WRTM demand 
modelling was to forecast traffic and growth in traffic volumes on Parramatta Road and other key 
roads in the project area, based on expected land use changes as well as proposed road network 
improvements for the six key modelling scenarios. From this, the absolute growth forecast on the 
network could be derived for each of the assessed scenarios. 

This absolute growth in movements within the study area was then applied to the balanced turning 
counts, derived from surveys undertaken on the network, and used to create the traffic flows utilised in 
the future year modelling. It should be noted that where a future reduction in demand is anticipated, 
the absolute growth is a negative. 

This approach, which is consistent with modelling application adopted for the previous M4 Widening 
project, makes best use of observed traffic count data as the basis for future year travel demand 
volumes and patterns. More specifically, this approach provides the most accurate representation of 
how the modelled future traffic growth would affect existing observed network traffic demands and the 
resultant network operation. 

Figure 4.3 provides a simple hypothetical illustration of the application of absolute growth to derive 
forecast levels of traffic demand in the project area; for input to the operational traffic modelling. It is 
important to note that this application is only relevant to existing road network locations within the 
project area such as Parramatta Road, Concord Road and Dobroyd Parade. Future year AM and PM 
peak traffic volumes for the project and associated WestConnex projects were sourced directly from 
WRTM. 
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Figure 4.3 Illustration of the application of absolute growth. (Source: AECOM)  

 

4.1.3 Stage 3 – operational traffic modelling 
Whereas the WRTM provides an aggregated representation of traffic demand, intersection corridor 
models have the ability to focus on the individual movements during peak periods in a project area 
specific road network. Consequently, LinSig modelling software was selected as the appropriate tool 
to accurately model the operational performance of signalised intersections within the project area for 
existing and future year modelling scenarios.  

LinSig is an intersection modelling platform that is capable of assessing the performance of isolated 
or co-ordinated networks of signalised intersections. Importantly, LinSig is the Roads and Maritime 
preferred software package for the assessment of major transport corridors such as Parramatta Road. 
One of the strengths of LinSig is that it allows for the optimisation of traffic signal timings across the 
network in accordance with the release of traffic demand; therefore providing for the greatest network 
benefits to be captured. 

Base year model development 
It is standard modelling practice to create base year models that replicate existing traffic conditions 
before developing any future year scenarios. Due to the large extent of the project area, a suite of 
base year LinSig models were developed in the form of nine clusters that encompass between one 
and eight signalised intersections; within a western and eastern geographical sector. The clusters are 
shown in Figure 4.4 and listed in Table 4.2. 
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Table 4.2 Base year LinSig model clusters and intersections  

Western sector Eastern sector 

Cluster  Intersections Cluster Intersections 

1 

Homebush Bay Drive | M4 eastbound on-ramp

5 

Harris Street | Queens Road 

Homebush Bay Drive | M4 eastbound off-ramp Great North Road | Queens Road 

Homebush Bay Drive | M4 westbound on- and 
off-ramp 

Great North Road | Ramsay Road 

1A Arthur Street | Centenary Drive Ramsay Road | Fairlight Street 

2 

Underwood Road | Pomeroy Street Great North Road | Lyons Road 

Parramatta Road | Bridge Road 

6 

Parramatta Road | Harris Road 

Parramatta Road | Park Road Parramatta Road | Croydon Road 

Parramatta Road | Underwood Road Parramatta Road | Great North Road

Parramatta Road | Knight Street Parramatta Road | Frederick Street 

3 

Patterson Road | Concord Road Parramatta Road | Bland Street 

Sydney Street | Concord Road Wattle Street | Ramsay Street 

Parramatta Road | Concord Road Dobroyd Parade | Waratah Street 

Parramatta Road | M4 Dobroyd Parade | Timbrell Drive 

4 

Parramatta Road | Wentworth Road 7 Hume Highway | Frederick Street 

Parramatta Road | Broughton Street 

8 

Parramatta Road | Dalhousie Street 

Parramatta Road | Burwood Road Parramatta Road | Hume Highway 

Gipps Street | Burwood Road Parramatta Road | Sloane Street 

Parramatta Road | Shaftesbury Road 

9 

Parramatta Road | Flood Street 

 
Parramatta Road | Norton Street 

Parramatta Road | Crystal Street 

(Source: AECOM) 



Figure 4.4 LinSig Model area and cluster coverage

4
- 10
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To ensure the accurate representation of existing traffic conditions, the base year AM and PM peak 
LinSig models were developed, calibrated and validated to align with existing operating conditions in 
the Parramatta Road transport corridor. The following data sources were used in the calibration and 
validation process: 

 Aerial photography: 

 The modelled network layout was primarily based on aerial photography and traffic 
control signal (TCS) plans provided by Roads and Maritime. Additionally, intersection 
geometry was verified during site inspections 

 Intersection turning counts: 

 A series of AM and PM peak turning count surveys were commissioned between 2012 
and 2014 at a majority of the 38 modelled intersections. In addition, Sydney coordinated 
adaptive traffic system (SCATS) traffic count data was used to derive turning volumes for 
intersections where no survey data was available 

 Intersection diagnostic monitor data (IDM): 

 IDM data provides a comprehensive record of traffic signal operation statistics (cycle and 
phase timings etc) at signalised intersections. Roads and Maritime provided IDM data for 
all of the modelled intersection in the project area 

 Saturation flows: 

 Roads and Maritime also provided SCATS LX data for all intersections, which was used 
to identify the saturation flow characteristics for individual approach lanes 

 Site inspections: 

 It is imperative for traffic modellers to understand the operational dynamics and 
performance of roadways and intersections within the study area. Consequently, AM 
peak and PM peak site visits were completed at all intersection locations to observe and 
document: 

o Intersection geometry 

o Lane usage 

o Sample signal timings 

o 'Dead green' time (green traffic light phase, but vehicles unable to advance due to 
queuing ahead) 

o Pedestrian delays  

o Posted speed limits 

o Location of parking and bus stop locations (if applicable) 

o Bottlenecks and pinch points in the project area. 

Traffic demand matrices are formulated within the LinSig software and based on the creation of a 
balanced network flow diagram that is referenced to surveyed traffic conditions. Figure 4.5 shows an 
example of the base year AM peak network flow diagram for model cluster 8. 

Vehicles enter and exit the road network via a series of zones which represent key locations or 
strategic roads within the project area. Light and heavy vehicles are inserted into the model in a 
format known as passenger car units (PCU). These are based on the fact that larger vehicles 
represent multiple passenger cars in terms of space and performance characteristics, and therefore 
utilise additional capacity. PCU factors, which were calculated using traffic survey data and applied to 
base and future year demand, were 1.0 for light vehicles and 2.1 for heavy vehicles. This average for 
heavy vehicles was based on the composition of heavy vehicles in the respective traffic surveys. It 
should be noted that although a car is nominated as 5.5 metres for one PCU, the actual value of one 
PCU is equivalent to 6.25 metres to take into consideration the impact of the space left between 
queuing vehicles. The PCU equivalencies used to derive the heavy vehicle PCU factor are shown in 
Table 4.3.  



 

WestConnex M4 East 4-12 
WestConnex Delivery Authority 
Traffic and Transport Assessment 

Table 4.3 Passenger car units (example equivalencies) 

Vehicle type PCU factor 

Passenger car 1.0 

Light commercial vehicle (LCV) 1.0 

Rigid heavy 2.0 

Bus 2.0 

Articulated heavy 4.0 

(Source: Roads and Maritime Traffic Modelling Guidelines 2013) 

Observations for ineffective (dead) green times are included within the models to replicate disruption 
at each intersection caused by queued vehicles from downstream intersections. 
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Figure 4.5 Example of base year AM peak (7–8am) cluster 8 intersection turning volumes (PCU). (Source: AECOM, based on WDA commissioned traffic 
surveys) 
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Future year model development 
Following the calibration of AM and PM peak base LinSig models, future year networks and traffic 
demands were developed for the five key modelling scenarios to be assessed. The first stage was to 
create the 2017 future year construction models (selection of peak construction period is discussed in 
section 7.4) to assess the potential impacts of construction vehicles on the existing road network 
within the project area.  

Subsequently, the 2021 and 2031 future year 'do minimum' models were developed, which are 
underpinned by traffic demand forecasts that include the King Georges Road Interchange Upgrade 
and the M4 Widening; but the remainder of the WestConnex scheme’s projects are not modelled in 
this scenario, as explained in section 4.1.1. The objective of the 'do minimum' models is to provide a 
benchmark to compare the operational performance of the 'do something' scenarios against future 
network conditions without the project and subsequent WestConnex stages.  

The final stage was to develop the 2021 and 2031 future year 'do something' models, which include 
specific modelled network updates for the project’s on- and off-ramps, where applicable within LinSig. 
In addition, forecast traffic demand for the 2021 and 2031 future year 'do something' models include 
the project and the full suite of WestConnex projects respectively. 

Ineffective green time at intersections caused by queuing from downstream intersections was 
generally retained from the base models except where volume reductions impacted downstream 
intersection performance to the extent that it was clear this was no longer warranted due to an 
absence of significant queuing. 

More specifically, the following updates and assumptions were implemented as part of the future year 
model development process: 

 Construction (2017): 

 Amendment to the intersection of Concord Road and Sydney Street to accommodate 
access and egress from the C5 tunnel site 

 Intersection of Parramatta Road and Luke Avenue, east of Shaftesbury Avenue added to 
model cluster 4. This accommodated egress from the C6 construction site for right turning 
vehicles from a new access opposite Luke Avenue  

 New intersection on Ramsay Street, east of the Wattle Street intersection, to 
accommodate movements between both sides of the C9 construction site. Access and 
egress to the northern side from the external network would also be accommodated via 
left turn ingress and right turn egress 

 Amendment to the intersection of Dobroyd Parade and Waratah Street to accommodate 
right turn egress from a new ‘G-turn’ facility within Reg Coady Reserve. This ultimately 
facilitates movements between Parramatta Road and construction sites C7 and C9 

 New intersection on Parramatta Road, at Rogers Avenue, to accommodate right turn 
movements into the C10 construction site 

 It should be noted that priority control intersections are also created in a number of 
locations but, similarly to a number of local road closures, do not create modelled impacts 
for non-construction traffic and are therefore not considered. Additionally, the above 
changes are all temporary in nature and do not carry through to network layouts in the 'do 
minimum' and 'do something' operational scenarios 

 Operation ‘do minimum’ (2021):  

 Addition of a free flow southbound G-loop on-ramp from Homebush Bay Drive to the M4 
Motorway in the westbound direction. This forms part of the M4 Widening project due for 
completion in 2017 

 Conversion of Parramatta Road and George Street to a four-way intersection with the 
provision of a southern approach and other related amendments. This is proceeding as 
part of the works relating to a mixed use development on the southern side of Parramatta 
Road 
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 Operation ‘do minimum’ (2031):  

 The modelled network is the same as the primary 'do minimum' (2021) scenario 

 Operation 'do something' (2021):  

 The project’s on- and off-ramps as listed in section 2.1 

 New M4 Motorway westbound on-ramp at Powells Creek, adjacent to the Station 
Street/Parramatta Road intersection, incorporating amendments to the Parramatta 
Road/George Street intersection 

 Revised layout at the Parramatta Road/Concord Road/Leicester Avenue intersection 
incorporating an additional right turn bay from the eastern approach and revised lane 
arrangement featuring a double right turn bay within existing kerb lines on the northern 
approach 

 Provision of a new right turn bay on the southern approach of the Concord 
Road/Patterson Street intersection 

 Right turn restriction from Dobroyd Parade to Waratah Street. Only vehicles exiting the 
project will be permitted to make this movement 

 Removal of the existing left turn movement from Parramatta Road eastbound onto the M4 
Motorway 

 Right turn allowed from Wattle Street northbound to Ramsay Street at an enlarged 
intersection 

 Revised layout along Parramatta Road reflecting the provision of kerbside bus lanes 
between Burwood Road and Chandos Street (east of Bland Street), and the retention of 
two through traffic lanes in each direction. No additional turning restrictions are assumed 
to form part of the project-related modelled network modifications. This network change 
results from the Parramatta Road Urban Renewal Strategy which while not part of the 
project is facilitated by its implementation 

 Operation 'do something' (2031):  

 All network upgrades are included in the 2021 'do something' scenario 

 WestConnex M4–M5 Link on- and off-ramps at Wattle Street 

 Reduction in through and right turn lanes on Wattle Street approaching Parramatta Road 
to accommodate exit from the M4–M5 Link 

 Additional bus lane provision on Parramatta Road is assumed from west of Hume 
Highway to east of Sloane Street (eastbound), and from west of Norton Street to Hume 
Highway (westbound). 
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5 Existing environment 
This section outlines the existing traffic and transport environment within the project area. All data 
presented in this section represents the base or existing conditions and is based on the latest publicly 
available information or was specifically sourced for the project between 2012 and 2015. 

5.1 Route description 
The project area is predominantly focussed on Parramatta Road and the M4 Motorway within the 
main east-west transport corridor connecting the Sydney CBD and inner west to Parramatta via 
Sydney Olympic Park. Figure 5.1 highlights the extents of the project area, which encompasses a 
total lateral distance of about 9.6 kilometres between Homebush Bay Drive in the west, and Balmain 
Road, Leichhardt in the east. Within the project area, Parramatta Road is of both local and regional 
importance, as it provides the primary route for road vehicles travelling to, from, or through the 
corridor. Further details on the key routes within the project area are provided in subsequent sections. 

 

Figure 5.1 Overview of the project area. (Source: AECOM) 
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5.1.1 Project area road network 

Parramatta Road 
Parramatta Road extends from the intersection of the M4 Motorway and Church Street in Granville in 
the west, to join Broadway on the south western outskirts of the Sydney CBD in the east. Classified as 
a State Significant Road, it forms a major east-west Sydney metropolitan road corridor. It connects to 
several other major east-west road corridors, including the M4 Motorway. 

In the eastbound direction, two lanes are provided from Homebush Bay Drive to Bedford Road, then 
three lanes to Knight Street, narrowing to two lanes to Concord Road, then widening to three lanes to 
Sloane Street. Continuing east, two lanes remain after Sloane Street up until immediately after Flood 
Street where a bus lane widens Parramatta Road.  

In the westbound direction, two lanes from Crystal Street widen into three after the Norton Street 
intersection until narrowing to two lanes between the Hume Highway and Dalhousie Street. 
Parramatta Road is configured back to three lanes from Dalhousie Street to the existing M4 Motorway 
entrance. The approach to the M4 Motorway on-ramp consists of one through lane and two right turn 
M4 Motorway westbound lanes from Philip Street. Continuing west, the configuration increases to two 
lanes from Concord Road to George Street, followed by three lanes from George Street to Homebush 
Bay Drive. The road has a posted speed limit of 60 kilometres per hour in both directions. 

Table 5.1 provides details of the 22 key traffic lights along the 9.6 kilometre Parramatta Road corridor 
within the project area; including an overview of intermediate distances and specific geometric 
features. 

Table 5.1  Intersection details along the Parramatta Road corridor 

Road name Distance Intersecting road  Intersection configuration 

Parramatta Road - Centenary Drive 4-way at-grade 
1000 m Bridge Street 3-way at-grade  
230 m Park Road 3-way at-grade  
170 m Underwood Road 3-way at-grade  
200 m Knight Street 3-way at grade 
300 m George Street 3-way at grade 
500 m Concord Road 4-way at grade 
130 m M4 Entrance/Exit 3-way at-grade  
400 m Wentworth Road 3-way at-grade 
350 m Broughton Street 3-way at-grade 
220 m  Burwood Road 4-way at-grade 
300 m Shaftesbury Road 3-way at-grade 
1300 m Harris Road 3-way at-grade 
450 m Croydon Road 4-way at-grade 
120 m Great Northern Road 3-way at-grade 
450 m Frederick Street  4-way at-grade 
450 m Bland Street 4-way at-grade 
600 m Dalhousie Street 3-way at-grade 
350 m Hume Highway 3-way at-grade 
350 m Sloane Street 4-way at-grade 
800 m West Street 4-way at-grade 
800 m Norton Street 3-way at-grade 
140 m Crystal Street 3-way at-grade 

(Source: AECOM) 
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M4 Motorway  
The M4 Motorway currently connects the Blue Mountains in the west with Parramatta Road near 
Concord Road in the east. The M4 Motorway and Parramatta Road corridor is the main road freight, 
commercial and passenger route between the Sydney CBD, inner-western suburbs, Parramatta, 
greater western Sydney and beyond to the Blue Mountains.  

From an operational point of view, the M4 Motorway consists of the following three sectors:  

 Western section – Glenbrook to M7 Motorway  

 Central section – M7 Motorway to Cumberland Highway  

 Eastern section – Cumberland Highway to Parramatta Road. 

The project would connect to the eastern section of the M4 Motorway (Cumberland Highway to 
Parramatta Road), which extends for approximately 14 kilometres. In the eastbound direction, four 
lanes are provided between Cumberland Highway and Church Street interchanges, which then drop 
to three lanes to the Homebush Bay Drive interchange, and in the final section two lanes are provided 
between Homebush Bay Drive and Parramatta Road.  

The westbound lane configuration is the same as eastbound, with the exception of a lane reduction 
between Coleman Street and Cumberland Highway (three lanes instead of four). At the James Ruse 
Drive interchange, the mainline carriageway in both directions narrows to two lanes on approach to 
the merge with the on-ramps that restores the third lane. This reduction in capacity is one of the major 
operational constraints when travelling in this sector of the M4 Motorway.  

In the eastbound direction, the posted speed limit is 90 kilometres per hour between Cumberland 
Highway and the Concord Road off-ramp, and 60 kilometres per hour between the Concord Road off-
ramp and Parramatta Road. In the westbound direction, the speed limit is 60 kilometres per hour 
between Parramatta Road and the Concord Road on-ramp, 70 kilometres per hour between the 
Concord Road on-ramp and Powell Street, and 90 kilometres per hour between Powell Street and the 
Cumberland Highway.  

Further to this, work on the M4 Widening project began in March 2015. The widening will upgrade the 
existing M4 Motorway to generally four lanes in each direction between Church Street, Parramatta 
and Homebush Bay Drive, Homebush. The M4 Widening project also includes a new access from Hill 
Road to the M4 Motorway eastbound and a new G-loop on-ramp southbound on Homebush Bay 
Drive to the M4 Motorway westbound. 

East-west routes  
Alternative east-west arterial roads within the project area include Frederick Street/Wattle 
Street/Dobroyd Parade/City West Link, Queens Road/Gipps Street/Patterson Street and the Hume 
Highway. Frederick Street extends east-west for approximately 1.8 kilometres from its intersection 
with Liverpool Road in Ashfield to Parramatta Road. Frederick Street then extends into Wattle Street, 
Dobroyd Parade and then becomes the City West Link at Canal Road with a total length of 
approximately 2.8 kilometres.  

Within the study area, the Frederick Street/Wattle Street/Dobroyd Parade/City West Link corridor is a 
major connector between Sydney’s western and south-western suburbs and the Sydney CBD as well 
as carrying high volumes of local traffic. The corridor is part of a north-east link which extends for 
about 13 kilometres from the intersection of Punchbowl Road and King Georges Road in Punchbowl, 
to join the Western Distributor at its intersection with Victoria Road. It provides an alternative route to 
Parramatta Road into Sydney CBD from inner-southern and inner-western Sydney. 

The Queens Road/Gipps Street/Patterson Street east-west corridor extends 3.4 kilometres from its 
intersection with Great North Road and Fairlight Street in the east to Concord Road in the west. 
Queens Road comprises the 1.4 kilometre section east of Walker Street, Gipps Street extends west 
for an additional 1.7 kilometres and Patterson Street forms the remaining 300 metres to the Concord 
road intersection. It provides a convenient alternative route between Five Dock and Concord/M4 
Motorway and serves a significant number of local businesses. 
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The Hume Highway, to the south of Parramatta Road, is classified by Roads and Maritime as a State 
Significant Road which provides an important metropolitan connection for both local and regional 
traffic. It extends from Liverpool in south-western Sydney, to eventually join Parramatta Road near 
Summer Hill in the east.  

Table 5.2 provides details of the five key signalised intersections along the main 3.1 kilometre east-
west Frederick Street/Wattle Street/Dobroyd Parade corridor within the project area, including an 
overview of intermediate distances and specific geometric features. 

Table 5.2  Intersection details along the east-west routes 

Road name Distance Intersecting road  Intersection configuration 

Frederick 
Street/Wattle 
Street/Dobroyd 
Parade 

- Liverpool Road 4-way at-grade 

1800 m Parramatta Road 4-way at-grade 

500 m Ramsay Street 4-way at-grade 

290 m Waratah Street 3-way at-grade 

525 m Timbrell Drive 4-way at-grade 

(Source: AECOM) 

Table 5.3 provides details of the four key signalised intersections along the 3.4 kilometre east-west 
Queens Road/Gipps Street/Patterson Street corridor within the project area, including an overview of 
intermediate distances and specific geometric features. 

Table 5.3  Intersection details along the east-west routes 

Road Name Distance Intersecting Road  Intersection Configuration 

Queens Road/ 
Gipps Street/ 
Patterson Street 

- Great North Road/Fairlight 
Street 

4-way at-grade 

600 m Harris Road 4-way at-grade 

1600 m Burwood Road 4-way at-grade 

1300 m Patterson Street 3-way at-grade 

 
North-south routes  
At the western extent of the study area, the Homebush Bay Drive/Centenary Drive north-south 
corridor extends for approximately 6.5 kilometres between the northern Concord Road intersection 
and southern Hume Highway/Roberts Road intersection. These roads form part of one of Sydney’s 
major north-south transport corridors, linking the St George region with Sydney Olympic Park, Ryde, 
Sydney’s northern suburbs and the Northern Beaches. Access between the M4 Motorway and 
Homebush Bay Drive/Centenary Drive is facilitated by east and west facing ramps.  

The Concord Road/Leicester Avenue north-south corridor extends for approximately 5 kilometres 
between the intersection with Church Street in Meadowbank and intersection with Everton Road in 
Strathfield. The Homebush Bay Drive/Centenary Drive route described above connects to Concord 
Road in Rhodes and therefore both these routes share a similar north-south connectivity function in 
terms of linking the St George region with Sydney’s northern suburbs. However, Concord Road 
intersects with Parramatta Road further to the east and provides access to Strathfield rather than to 
Sydney Olympic Park. East facing ramps on the northern side of Parramatta Road currently provide 
direct access to/from the M4 Motorway.  

Great North Road and Lyons Road form a north-east connection between Parramatta Road and 
Victoria Road. Extending for around four kilometres through the inner western suburbs of Five Dock 
and Drummoyne, the route provides a key connection for these suburbs to the Victoria Road and 
Parramatta Road east-west arterials. 
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Table 5.4 provides details of the 11 key signalised intersections along the three north-south corridors 
within the study area, including an overview of intermediate distances and specific geometric features. 

Table 5.4  Intersection details along the north-south routes 

Road Name Distance Intersecting Road  Intersection Configuration 

Centenary Drive - Arthur Street 4-way at-grade 

1300m M4 On/Off-ramp 4-way grade-separated 

130m M4 Eastbound Off-ramp 3-way grade-separated 

170m Rod Laver Drive On/Off-ramp 3-way grade-separated 

Concord Road - Parramatta Road 4-way at-grade 

240m Sydney Street 3-way at-grade 

170m Patterson Street 3-way at-grade 

Great North Road - Parramatta Road 3-way at-grade 

400m Fairlight Street 4-way at-grade  

150m First Avenue/Ramsay Street 4-way at-grade  

600m Lyons Road 4-way at-grade  

 

5.2 Travel demand characteristics 
The study area includes transport corridors that are contained within the LGAs of Auburn, Strathfield, 
Burwood, Ashfield, Canada Bay and Leichardt. The main Parramatta Road transport corridor 
accommodates a mix of travel demand characteristics that range from short local trips to longer 
strategic through-vehicle movements. Further to this, the diverse types of business in the region 
service both the immediate and wider community meaning that a number of medium distance, one 
way trips are generated along the Parramatta Road transport corridor. 

Adjacent transport corridors within the project area, such as the Hume Highway, Wattle Street, 
Concord Road and the M4 Motorway connect Parramatta Road to regional cities and major centres 
across the greater Sydney Metropolitan area. 

Existing travel demand features of vehicle movements in the vicinity of the project area are heavily 
influenced by the current function of Parramatta Road, which accommodates high levels of demand 
to/from the M4 Motorway, but functions as an arterial roadway. Consequently, the balance between 
traffic function and access generally favours though traffic movements, with a focus on capacity and 
congestion management measures that enhance the operational performance for large volumes of 
strategic trips through the road corridor. 

Notwithstanding this, the Parramatta Road transport corridor accommodates varying volumes of 
localised travel demand that is generated by the specific land use characteristics within each LGA, as 
illustrated in Figure 5.2. Specifically, the magnitude of transport demand is fundamentally influenced 
by existing and forecast levels of population, employment and choice of travel, which are discussed in 
subsequent sections. 
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Figure 5.2 Relationship between land use and transport corridors. (Source: Transport Master Plan) 

 

5.2.1 Population 
Table 5.5 provides details of existing and forecast population levels for the individual and collective 
LGAs in comparison to the Sydney GMA. The table shows an average growth rate of 40 per cent 
between 2011 and 2031 for the six LGA's within the study area; which is higher than the Sydney 
GMA. 

The highest percentage of population growth is expected to be in the Auburn LGA with a 68 per cent 
increase over the 20 year projected period. Conversely, the lowest level of expected population 
growth is within the Leichhardt LGA, ranging from 55,642 in 2011 to 67,543 in 2031, which is an 
increase of around one per cent per annum.  

Moreover, Figure 5.3 provides an additional illustration of the comparative growth in population 
across the Sydney GMA. 

Table 5.5  Existing and forecast population levels 

LGA 2011 2021 2031 Difference (2011–2031) 
Volume % 

Auburn 77,779 104,131 130,578 52,799 68 
Strathfield 37,239 45,649 50,890 13,651 37 
Burwood 34,176 41,177 47,517 13,341 39 
Ashfield 43,538 48,813 53,408 9,870 23 
Canada Bay 80,065 98,145 111,347 31,282 39 
Leichhardt 55,642 61,311 67,543 11,901 21 
LGA total 328,439 399,226 461,283 132,844 40 
Sydney GMA total 5,650,095 6,564,494 7,488,399 1,838,304 33 

(Source: BTS Travel Zone Population Forecasts, September 2014 release) 
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Figure 5.3  Sydney’s population growth forecast (2011–2031). (Source: Transport Master Plan) 

Table 5.6 provides details of existing and forecast employment levels for the individual and collective 
LGAs in comparison to the Sydney GMA. The table shows that in 2011 there were a total of around 
170,000 jobs in the project area, ranging from 34 per cent in the Auburn LGA to seven per cent in 
Ashfield. Overall, employment is predicted to grow by around 47,000 jobs or 28 per cent over the 20 
year period 2011–2031, which is less than the Sydney GMA total. 

Table 5.6  Existing and forecast employment levels 

LGA 2011 2021 2031 
Difference (2011–31) 

Volume % 
Auburn 58,157 67,461 77,513 19,356 33% 
Strathfield 25,047 27,942 31,772 6,725 27% 
Burwood 18,454 20,608 23,271 4,817 26% 
Ashfield 12,312 13,832 15,517 3,205 26% 
Canada Bay 33,434 36,121 41,350 7,916 24% 
Leichhardt 22,805 25,332 27,982 5,177 23% 
LGA Total 170,209 191,296 217,405 47,196 28% 
Sydney GMA Total 2,812,148 3,254,882 3,688,152 876,004 31% 

(Source: BTS Travel Zone Population Forecasts, September 2014 release) 
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More specifically, the top five employment industries in the study area are (in descending order): 
health care and social assistance, retail trade, education and training, professional, scientific and 
technical services, and wholesale trade.  

5.2.2 Modes of travel 
The Household Travel Survey Report: Sydney 2012/13 (HTS) carried out by BTS provides details of 
the mode shares of average weekday travel demand from each LGA in NSW. The mode shares for 
the six study area LGAs in comparison to the Sydney GMA are shown in Table 5.7 and Figure 5.4.  

Findings from the HTS shows that on average, 57 per cent of trips on a typical weekday in the project 
area are car based compared to 69 per cent in the Sydney GMA. The lower proportion of residents 
who are dependent on car travel can be partly attributed to good public transport options in the project 
area and also to the proximity of activities with a high proportion of travel utilising the walk mode share 
in comparison to LGAs with a more dispersed land use. Congestion along key road transport corridors 
also plays a role in this breakdown. While the average bus mode share is equivalent to the Sydney 
GMA, there is a four per cent greater dependence on rail travel because of the availability of express 
services to Sydney CBD offered from Burwood, Strathfield and Ashfield. Of note, 25 per cent of 
residents choose to walk within the project area, with the Leichhardt LGA share showing a twofold 
increase in comparison to the Sydney GMA average. 

Table 5.7 Average weekday mode of travel for each LGA (2012–2013) 

LGA Vehicle 
driver 

Vehicle 
passenger 

Train 
passenger 

Bus 
passenger

Walk  
only 

Other 
modes 

Auburn 48% 18% 12% 3% 18% 1% 
Strathfield 45% 15% 12% 4% 23% 1% 
Burwood 38% 16% 15% 6% 24% 1% 
Ashfield 39% 14% 9% 5% 30% 2% 
Canada Bay 50% 17% 5% 6% 20% 2% 
Leichhardt 32% 11% 2% 11% 37% 7% 
Average 42% 15% 9% 6% 25% 2% 
Sydney GMA 47% 22% 5% 6% 18% 2% 

(Source: NSW Bureau of Transport Statistics, Household Travel Survey Report: Sydney 2012/13, November 
2014 release) 

 

 

Figure 5.4  Travel mode share comparison between study area average and Sydney GMA (Source: 
NSW Bureau of Transport Statistics, Household Travel Survey Report: Sydney 2012/13, 
November 2014 release) 
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5.3 Public and active transport 

5.3.1 Bus network 
The project falls within the Sydney metropolitan bus region 6, which is operated by the State Transit 
Authority (STA). Figure 5.5 shows the bus network within the project areas, including Metrobus M41: 
Hurstville to Macquarie Park strategic north-south bus corridor, and Route 461: Burwood to the CBD 
strategic east-west bus route, which runs along Parramatta Road. The figure shows that there are 
several bus routes that operate within particular sections of the study area via train station hubs, such 
as Strathfield, Burwood and Ashfield. Specifically, the following bus routes utilise sections of 
Parramatta Road between Homebush Bay Drive and Wattle Street: 

 Routes 525 and 526 travel along Parramatta Road between Underwood Road and Concord Road 

 Route 461, Burwood to The Domain, operates along Parramatta Road from Burwood Road all the 
way to Broadway 

 Route 415, Chiswick to Burwood, which runs along Parramatta Road between Burwood Road and 
Harris Road 

 Routes 490 and 492, Drummoyne to Hurstville and Rockdale, utilise the section of Parramatta 
Road between Arlington Street and Great North Road 

 Route 491, Five Dock to Hurstville, utilises the section of Parramatta Road between Great North 
Road and Frederick Street. 

In addition, there are a further six Sydney metropolitan bus region 6 routes that intersect Parramatta 
Road between Homebush Bay Drive and Wattle Street during peak periods. Table 5.8 provides 
details of peak period bus services and frequencies for the seventeen routes within the study area. 

5.3.2 Bus network – future improvements 

Sydney’s Bus Future 
The Transport for NSW publication Sydney’s Bus Future released in December 2013, outlines a 
three-tiered structure for Sydney’s future bus services, which are defined as rapid, suburban, or local 
service routes. Rapid service routes will form the backbone of the new bus network, offering fast, 
reliable bus travel for customers between major centres. Rapid routes provide customers with mass 
transit level services between centres which are not linked by trains or light rail. Suburban service 
routes and local service routes will build on this foundation to improve access to local, neighbourhood 
destinations.  

The existing Burswood to CBD (route 461) and Hurstville to Macquarie Park route (route M41) 
services are classed as rapid routes. Preliminary changes are proposed as part of Sydney’s Bus 
Future includes the implementation of bus priority along the corridor, addressing bus pinch points with 
bus priority treatments on Concord Road, and, in the longer term, the completion of bus priority for the 
route and extension of bus lane operating hours. 

Parramatta Road urban transformation 
A Parramatta Road urban transformation program is being undertaken in parallel with WestConnex. A 
concept plan is currently being developed with stakeholders to guide the long-term renewal of the 
corridor. The concept plan integrates land use and transport planning, optimising locations and scale 
of growth close to transport and open space networks.  

A key element of this program is improved public transport services along Parramatta Road. 
WestConnex will enable traffic reductions on Parramatta Road from Burwood to the CBD. This frees 
up road space for better public transport choice for existing and new residents along the Parramatta 
Road corridor. This program is also planning for the construction and delivery of walking and cycling 
infrastructure in key locations along the corridor.  
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Figure 5.5  Existing bus network within the project area. (Source: Sydney Buses) 
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Table 5.8  Existing bus services and frequencies within the study area 

Route Project area location No. of services 
AM peak  
(7.009.00am) 

Frequency 
(mins) 

No. of services 
PM peak  
(4.006.00pm) 

Frequency 
(mins) 

525 Burwood to Parramatta Underwood Road – Concord 
Road 

6 10–25 7 10-30 

526 Burwood to Sydney Olympic 
Park Wharf 

Underwood Road – Concord 
Road 

3 30–60 6 30 

461 Burwood to The Domain Burwood Road – Broadway 11 10–20 6 10 
415 Chiswick to Campsie Burwood Road  – Harris Road 4 20–35 5 30 
490 Drummoyne to Hurstville Arlington Street –  Great North 

Road 
4 30 4 30 

492 Drummoyne to Rockdale Arlington Street –  Great North 
Road 

4 25–30 4 30 

491 Five Dock to Hurstville Great North Road – Frederick 
Street 

4 30 4 30 

458 Burwood to Ryde Concord Road –  Parramatta 
Road 

1 - 0 No PM Services 

459 Strathfield to Macquarie 
University 

Concord Road – Parramatta 
Road 

4 25–30 3 Last service departs 
Strathfield at 5.07am 

M41 Marsfield to Hurstville Concord Road –  Parramatta 
Road 

n/a 10 n/a 10 

464 Ashfield to Mortlake Burwood Road –  Parramatta 
Road 

10 10-15 7 20  

463 and 466 Ashfield to Cabarita 
Wharf 

Burwood Road –  Parramatta 
Road 

7 10–30 8 5-30 

480 and 483 Strathfield Station to 
City 

Hume Highway –  Parramatta 
Road 

12 10–15 13 5-15 (return service 
only) 

406 Five Dock to Hurlstone Park Dalhousie Street –  Parramatta 
Road 

2 60 2 60 

418 Burwood to Bondi Junction Hume Highway – Frederick 
Street 

6 20 6 20 

436 Chiswick to City Norton Street – Parramatta 
Road 

5 20–30 4 30 

462 Ashfield to Mortlake Burwood Road –  Parramatta 
Road 

0 Weekend and off 
peak service only 

0 Weekend and off 
peak service only 
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Route Project area location No. of services 
AM peak  
(7.009.00am) 

Frequency 
(mins) 

No. of services 
PM peak  
(4.006.00pm) 

Frequency 
(mins) 

413 Campsie Station to City West Street – Parramatta Road 8 15 4 30 
439 Mortlake to City Norton Street – Parramatta 

Road / Great North Road – 
Ramsay Road 

2 30 (Service 
commences at 
08:13) 

4 30 

440 Rozelle to City Norton Street – Parramatta 
Road 

18 5–10 10 10 

445 Campsie to Balmain East Norton Street – Parramatta 
Road 

0 Inter-peak service 0 Inter-peak service 

444 Campsie to Balmain East Norton Street – Parramatta 
Road 

10 10–20 8 15 

502 Bayview Park to City Great North Road – Ramsay 
Road 

6 10 (Services ends at 
08:00)  

0 0 (AM peak service 
only) 

M10 Leichhardt to Maroubra Norton Street – Parramatta 
Road 

12 10 12 10 

X25 Strathfield to Homebush Bay Concord Road – Parramatta 
Road 

12 10 10 10 (Services 
commence at approx. 
4.30pm) 

N60 City to Fairfield Hume Highway – Parramatta 
Road 

5 00:45 04:45 60 

N61 City to Carlingford Hume Highway – Parramatta 
Road 

3 01:45 03:45 60 

N70 City to Penrith Parramatta Road – M4 
Interchange  

4 01:05 04:05 60 

N71 City to Richmond Parramatta Road – M4 
Interchange 

5 00:35 04:35 60 

N80 City to Hornsby (via 
Strathfield) 

Parramatta Road – Concord 
Road 

5 00:40 04:46 60 

(Source: Sydney Buses) 

Note: frequencies rounded to the nearest five minutes. 
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5.3.3 Rail network 
Figure 5.6 displays the rail network and associated stations that are within or adjacent to the study 
area, which are serviced by the Northern, Western and Inner West and South Rail Lines. To the north 
of the study area, North Strathfield Station is serviced by the Northern Line which provides limited 
stops services to the Sydney CBD. To the south, up to ten stations are serviced by one or more of the 
Inner West, South, Western or Northern Lines. Additionally, limited stop express services to the 
Sydney CBD can be boarded at Flemington, Strathfield, Burwood, and Ashfield stations. Homebush 
and Croydon stations are served exclusively by Inner West Line all stops services. 

 

Figure 5.6  Rail network and stations within or adjacent to the project area. (Source: Sydney Trains, 
modified by AECOM) 

 

Table 5.9 provides details of the daily volume of passenger entries and exits at stations adjacent to 
the project area during a typical weekday in 2013. Strathfield and Burwood stations accommodate the 
highest volume of passengers, which is supported by the high frequency train services during the AM 
peak and PM peak periods. A visual representation of daily passenger volumes entering and exiting 
the stations is also shown in Figure 5.7. 

Table 5.9 Rail service entries, exits and peak period services (2013) 

Station Daily weekday 
entries and exits 

Hourly AM peak 
services 

Hourly off-peak 
services 

North Strathfield 5,180 4 4 
Flemington 5,860 4 4 
Homebush 3,820 4 4 
Strathfield 40,560 41 24 
Burwood 29,040 12 11 
Croydon 4,880 4 4 
Ashfield 22,280 12 8 

(Source: Bureau of Transport Statistics) 
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Figure 5.7  Daily barrier counts in and out of train stations adjacent to the project area. 
(Source: Bureau of Transport Statistics) 

 

5.3.4 Pedestrian network 
The quality of the pedestrian network within the study area is varied, with most of the land use on 
either side of Parramatta Road containing separated residential dwellings and motor retailing 
services. The residential areas generally provide good local walking connections with paved footpaths 
on both sides of the street. In particular, residential areas located on local streets away from major 
roads provide good pedestrian facilities. This is particularly evident in areas in close proximity to the 
various train stations within the study area as pedestrian crossings and a lower local speed limit of 
50 kilometres per hour provide an environment conducive to walking. Commercial areas and centres 
close to the study area include the Sydney markets, Sydney Olympic Park, Rhodes specialised centre 
and Burwood major centre, as well as other smaller town centres. These are all within walking 
distance to a rail station and bus connections.  

As previously discussed, the function of Parramatta Road generally favours the high volume of though 
traffic movements, which consequently impacts the accessibility and travel time for pedestrians 
crossing the road corridor. While there are provisions for pedestrians at traffic lights, the distance 
between each crossing facility can be lengthy. For example, on the approximate 800 metre length of 
Parramatta Road between Cheltenham Road and Harris Road, there are no other traffic lights, 
meaning that pedestrians are required to walk up to 400 metres to reach a signalised intersection. At 
present, the majority of Parramatta Road (in the project area) is fundamentally not an environment 
that is particularly conducive to walking, due the large volumes of light and heavy vehicle traffic and 
peak period congestion along the corridor. 

 

5.3.5 Cycling network 
Figure 5.8 shows the existing cycling network that surrounds or intersects through the study area. It 
can be seen that there is a lack of segregated cycling facilities along the Parramatta Road corridor. 
Dedicated cycleways or cycle lanes that are provided are separately geared towards leisure trips 
rather than commuter trips with off road cycle paths predominantly restricted to recreational foreshore 
or park areas. In the project area, cyclists currently use the outside shoulders of the M4 Motorway to 
travel both eastbound and westbound. In the eastbound direction, cyclists are required to leave the 
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motorway at Sydney Street due to the inadequate shoulder east of Sydney Street. In the westbound 
direction, cyclists access the motorway from the westbound on-ramp at Concord Road, due to 
inadequate shoulder east of this location. 

As is the case for walking connections, there are significant gaps in north-south connections, due to 
the lack of permeability of Parramatta Road and the M4 Motorway. As a result of the flow-on effects of 
the project, a potential opportunity may arise to improve connections for local communities along the 
corridor and to encourage cycling on roads adjacent to Parramatta Road, which is currently not an 
appealing or safe option. Moreover, the urban transformation of Parramatta Road, as discussed in 
section 5.3.2, is likely to propose upgrades to the localised cycle network, as part of a holistic 
transport plan for the corridor that is aligned with the wider WestConnex scheme. 

 
Figure 5.8  Existing cycling network within the project area. (Source: NSW Government, bicycle 

information for NSW Cycleway Finder v2, 2015) 

 

5.4 Traffic volumes and patterns 
A comprehensive suite of automatic traffic count (ATC) surveys were completed between 2012 and 
2014 to understand and analyse existing traffic volumes and patterns within the study area. 
Specifically, ATC tubes recorded classified hourly traffic volumes at the following seven roadway 
locations (see ) over a one week survey period:   

 Site 1: Parramatta Road east of the M4 Motorway  

 Site 2: Queens Road between William Street and Coonardoo Close 

 Site 3: Hume Highway between Lion Street and Frederick Street 

 Site 4: Parramatta Road west of Wattle Street 

 Site 5: Ramsay Road between Henley Marine Drive and Wolseley Street 

 Site 6: Dobroyd Parade east of Timbrell Drive 

 Site 7: Parramatta Road at Hawthorne Canal. 
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Table 5.10 to Table 5.16 show details of the average peak, daily and weekly traffic volumes recorded 
at each of the seven locations, by direction and in combination. In addition, each table displays traffic 
volumes and patterns for an average daily and weekly profile based on the following key statistics:  

 Morning (AM) peak: all vehicle traffic volume recorded between 6.00–10.00am 

 Evening (PM) peak: all vehicle traffic volume recorded between 3.00–7.00pm 

 Average weekday traffic (AWT) volume: daily traffic volume derived from 24 hour traffic counts 
recorded between Monday and Friday during the survey week 

 Average daily traffic (ADT) volume: daily traffic volume derived from 24 hour traffic counts 
recorded between Monday and Sunday during the survey week. 

In summary, the tables and graphs (including a graphic of traffic volumes for five strategic locations in 
Figure 5.10) show the following key findings for existing traffic volumes and patterns on key roadway 
locations in the project area: 

 Parramatta Road: 

 Two-way AWT ranges from 101,375 east of the M4 Motorway to 89,060 west of Wattle 
Street, which equates to a 12 per cent reduction in daily traffic along Parramatta Road 
between these two locations. Moreover, AWT decreases to 63,535 vehicles per day on 
Parramatta Road at the Hawthorne Canal, which is a 37 per cent and 29 per cent 
reduction in comparison to the respective volumes east of the M4 Motorway and west of 
Wattle Street 

 AWT is generally around two per cent greater than ADT at all three locations on 
Parramatta Road; by direction and in combination. This indicates that average daily 
weekend traffic is generally at similar levels to ADT and hence the road corridor 
accommodates consistently high volumes of travel demand that are not biased towards 
weekday work-related trip purposes 

 Peak period traffic volumes show similar trends to daily figures with the two-way AM peak 
and PM peak being 6205 and 6035 vehicles per hour respectively on Parramatta Road 
east of the M4 Motorway. Importantly, the graphics show a fairly 'flat' profile of traffic 
throughout the day between the AM peak and PM peak periods at the three Parramatta 
Road locations. This confirms that traffic volumes on Parramatta Road are consistent 
throughout an average weekday, both during and between the more conventional 
morning and evening peak periods 

 Traffic surveys recorded at three locations on Parramatta Road confirm there is typically 
an even spread of directional volumes during the AM peak, PM peak and daily periods. 
The only location that shows a considerable deviation from this statistic is on Parramatta 
Road at the Hawthorne Canal during the AM peak with eastbound volumes around 30 per 
cent higher than westbound traffic 

 Dobroyd Parade: 

 Two-way AM peak and PM peak volumes recorded on Dobroyd Parade were 3525 and 
3940 vehicles per hour respectively. Interestingly, the highest hourly volume was 2115 
vehicles in the eastbound direction during the PM peak period, which suggests that more 
vehicles are travelling towards the Sydney CBD in the evening 

 The two-way AWT volume on Dobroyd Parade is slightly less than the equivalent ADT 
figure, which suggests that traffic levels are fairly consistent across the seven day period; 
in line with patterns on the connecting Parramatta Road corridor 
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 Queens Road: 

 Directional peak period traffic volumes on Queens Road are at similar levels, ranging 
from 960 to 1045 vehicles per hour in the respective eastbound direction and westbound 
direction; during the average PM peak hour. This trend continues throughout the day with 
directional and two-way AWT and ADT volumes at similar levels, which peak to 27,325 
vehicles during an average weekday. The profile of traffic across an average weekday on 
shows a more predictable pattern for two-way volumes, with more defined peaks during 
the morning and evening peak periods 

 Ramsay Road: 

 Peak hour volumes recorded on Ramsay Road are similar by direction and time-period, 
with the maximum flow around 1000 vehicles per hour. Two-way AWT and ADT volumes 
were 26,100 and 25,155 vehicles per day, which equates to a four per cent increase in 
daily traffic during the five day period 

 Hume Highway: 

 Peak period counts on the Hume Highway show higher volumes of traffic in the 
eastbound and westbound direction during the respective AM peak and PM peak periods, 
which suggests that the majority of motorists are travelling towards central Sydney in the 
morning and from the city in the evening.  



Figure 5.9 ATC survey locations

5
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Figure 5.10  Daily and peak period traffic volume summary – strategic locations. (Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.10  Site 1: Parramatta Road east of the M4 Motorway  

Eastbound Westbound Two-way 

AM peak: 3150 AM peak: 3053 AM peak: 6203 

PM peak: 3345 PM peak: 2691 PM peak: 6035 

AWT: 53,470 AWT: 49,735 AWT: 103,205 

ADT: 52,425 ADT: 48,950 ADT: 101,375 

(Source: AECOM, based on WDA commissioned traffic surveys) 



 

WestConnex M4 East 5-21 
WestConnex Delivery Authority 
Traffic and Transport Assessment 

Table 5.11  Site 2: Queens Road between William Street and Coonardoo Close 

Eastbound Westbound Two-way 

AM peak: 995 AM peak: 941 AM peak: 1936 

PM peak: 962 PM peak: 987 PM peak: 1949 

AWT: 13,715 AWT: 13,610 AWT: 27,325 

ADT: 13,200 ADT: 13,245 ADT: 26,445 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.12  Site 3: Hume Highway between Lion Street and Frederick Street 

Eastbound Westbound Two-way 

AM peak: 1068 AM peak: 850 AM peak: 1918 

PM peak: 913 PM peak: 1313 PM peak: 2226 

AWT: 14,585 AWT: 15,715 AWT: 30,300 

ADT: 14,000 ADT: 15,235 ADT: 29,235 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.13  Site 4: Parramatta Road west of Wattle Street 

Eastbound Westbound Two-way 

AM peak: 2535 AM peak: 2701 AM peak: 5236 

PM peak: 2370 PM peak: 2809 PM peak: 5179 

AWT: 43,370 AWT: 46,700 AWT: 90,070 

ADT: 43,190 ADT: 45,870 ADT: 89,060 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.14  Site 5: Ramsay Road between Henley Marine Drive and Wolseley Street 

Eastbound Westbound Two-way 

AM peak: 930 AM peak: 829 AM peak: 1759 

PM peak: 840 PM peak: 990 PM peak: 1830 

AWT: 12,930 AWT: 13,170 AWT: 26,100 

ADT: 12,415 ADT: 12,740 ADT: 25,155 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.15  Site 6: Dobroyd Parade east of Timbrell Drive 

Eastbound Westbound Two-way 

AM peak: 1993  AM peak: 1534 AM peak: 3527 

PM peak: 2117 PM peak: 1825 PM peak: 3942 

AWT: 32,285 AWT: 30,670 AWT: 62,955 

ADT: 32,175 ADT: 31,080 ADT: 63,255 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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Table 5.16  Site 7: Parramatta Road at the Hawthorne Canal 

Eastbound Westbound Two-way 

AM peak: 2384 AM peak: 1621 AM peak: 4005 

PM peak: 1883 PM peak: 2278 PM peak: 4161 

AWT: 32,925 AWT: 32,120 AWT: 65,045 

ADT: 32,140 ADT: 31,395 ADT: 63,535 

(Source: AECOM, based on WDA commissioned traffic surveys) 
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6 Existing road network performance 

6.1 Level of service definition 

6.1.1 Mid-block level of service 
Level of Service (LoS) is a measure to determine the operational conditions and efficiency of a 
roadway or intersection. The definition of LoS generally outlines the operating conditions in terms of 
speed and travel time, freedom to manoeuvre, traffic interruptions, comfort and convenience, and 
road safety. Table 6.1 shows the six levels of service for mid-block carriageway locations, ranging 
from LoS A–F, with LoS A representing optimum operating conditions (free flow) and LoS F the 
poorest (forced or breakdown in flow). Common Roads and Maritime practice suggests that when a 
roadway falls to LoS D, investigations should be initiated to provide suitable remediation prior to the 
link falling to LoS E or LoS F. 

A customised mid-block LoS model has been developed based on the Austroads Guide to Traffic 
Management, Part 3: Traffic Studies and Analysis 2009. Volume divided by capacity (V/C) is the 
measure used to define traffic density and ultimately calculate the LoS provided.  

Table 6.1  Level of service criteria for mid-blocks 

LoS Definition 
V/C ratio criteria 

Multi-lane roads Freeways 

A 

A condition of free flow in which individual drivers are 
virtually unaffected by the presence of others in the traffic 
stream. Freedom to select desired speeds and to 
manoeuvre within the traffic stream is extremely high. 

V/C <= 0.26 V/C <= 0.30 

B 

In the zone of stable flow where drivers still have 
reasonable freedom to select their desired speed and to 
manoeuvre within the traffic stream. The general level of 
comfort is a little less than with level of service A. 

0.26 < V/C <= 
0.41 

0.30 < V/C <= 
0.48 

C 

Also in the zone of stable flow, but most drivers are 
restricted to some extent in their freedom to select their 
desired speed and to manoeuvre within the traffic 
stream. The general level of comfort and convenience 
declines noticeably at this level. 

0.41 < V/C <= 
0.59 

0.48 < V/C <= 
0.70 

D 

Close to the limit of stable flow and approaching unstable 
flow. All drivers are severely restricted in their freedom to 
select their desired speed and to manoeuvre within the 
traffic stream. The general level of comfort and 
convenience is poor, and small increases in traffic flow 
will generally cause operational problems. 

0.59 < V/C <= 
0.81 

0.70 < V/C <= 
0.90 

E 

Traffic volumes are at or close to capacity, and there is 
virtually no freedom to select desired speeds or to 
manoeuvre within the traffic stream. Flow is unstable and 
minor disturbances within the traffic stream will cause 
breakdown. 

0.81 < V/C <= 
1.00 

0.90 < V/C <= 
1.00 

F 

In the zone of forced flow, where the amount of traffic 
approaching the point under consideration exceeds that 
which can pass it. Flow breakdown occurs, and queuing 
and delays result. 

1.00 < V/C 1.00 < V/C 

(Source: Austroads Guide to Traffic Management – Part 3 Traffic Studies and Analysis, Second Edition, 2013) 
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6.1.2 Intersection level of service 
Average delay is commonly used to assess the operational performance of intersections, with LoS 
used as an index. A summary of the LoS index is shown in Table 6.2. 

Similar to the mid-block performance measures, common Roads and Maritime practice suggests that 
when the level of service of an intersection falls to LoS D, investigations should be initiated to provide 
suitable remediation prior to the approach roads falling to LoS E or LoS F. It should also be noted that 
capacity constraint can be used as a demand management technique which discourages car travel 
and that conversely over-provision of capacity can encourage more car use. 

Table 6.2  Level of service criteria for intersections 

LoS Average delay in 
seconds per vehicle Traffic signals/roundabout Give way/stop signs 

A Less than 14 Good operation Good operation 

B 15 to 28 
Good with acceptable delays and 
spare capacity 

Acceptable delays and spare 
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 incidents 
would cause excessive delays 

At capacity; requires other control 
mode 

F >70 
Roundabouts require other control 
mode 

At capacity; requires other control 
mode 

(Source:  Guide to Traffic Generating Developments, Roads and Maritime 2002) 

6.2 Operational performance – roadways 
The theoretical mid-block capacity for a single lane on Parramatta Road and the parallel Queens 
Road/Gipps Street corridor has been adopted as 900 vehicles per lane for the peak hour based on 
urban arterial roads with interrupted flow. The adopted value is consistent with those set out in the 
Austroads Guide to Traffic Management – Part 3 and shown in Table 6.3. 

Table 6.3  Typical mid-block capacities for urban roads with interrupted flow 

Type of lane One-way mid-block capacity (veh/hr) 

Median or inner 
lane 

Divided road 1000 
Undivided road 900 

Middle lane (of a 3-
lane carriageway) 

Divided road 900 
Undivided road 1000 

Kerb lane Adjacent to parking lane 900 
Occasional parked vehicles 600 
Clearway conditions 900 

(Source:  Austroads Guide to Traffic Management – Part 3 Traffic Studies and Analysis, Second Edition, 2013) 

The Austroads Guide to Traffic Management – Part 3 also provides guidance regarding the capacity 
of basic freeway segments. This is presented for a freeway with varying free flow speeds in Table 6.4 
below. The project will be posted at 80 kilometres per hour with a corresponding design speed of 90 
kilometres per hour. 
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Table 6.4  Typical capacities for basic freeway segments 

Free flow speeds (kilometres per hour) Freeway lane capacity (PCU/hr) 

90 2250 

100 2300 

110 2350 

120 2400 

(Source:  Austroads Guide to Traffic Management - Part 3 Traffic Studies and Analysis, Second Edition, 2013) 

These theoretical capacities are generally acknowledged to only be achievable in the context of 
freeway management such as the use of ramp signals, variable speed limits and other measures. 

Mid-block volume/capacity ratios along the Parramatta Road and Wattle Street corridors under 
existing conditions for the AM and PM peaks are provided in Table 6.5. 

It can be seen from the below results that the Parramatta Road corridor currently functions under high 
levels of mid-block traffic demand. West of Concord Road, the mid-block LoS generally exceeds D 
with the mid-block volumes often exceeding the theoretical capacity. During both peak periods, 
Parramatta Road west of Dalhousie Street shows V/C ratios in excess of 1.10. It can be expected that 
these sections in particular would be under pressure with 2021 and 2031 forecast traffic volumes in 
the ’do minimum’ scenario. 

It should be noted that the mid-block LoS represents the operational performance of road locations in 
the project area, based on the travel speeds and the time spent following other vehicles. Congested 
downstream intersections can also limit the throughput of a mid-block thus providing a less than 
complete picture of demand and available capacity. In comparison, intersection LoS calculated by the 
LinSig modelling is based on the capacity and efficiency of a coordinated cluster of signalised 
intersections. For this reason, the methods produce contrasting LoS results which vary along the 
length of the Parramatta Road within the study area. Ultimately, the performance of particular 
roadway sections or intersection locations should be examined and interpreted in isolation; specific to 
the assessment criteria.  

The results highlight eastbound capacity issues during the AM peak, albeit east of the M4 Motorway 
only. This reflects relatively low volumes on Parramatta Road west of Concord Road since the 
removal of tolls on the M4 Motorway. An exception is east of Bland Street where Parramatta Road 
volumes are somewhat lower due to congestion at the Wattle Street intersection which acts as a 
gating mechanism. High northbound density is also in evidence on Dobroyd Parade reflecting city 
bound demand in the morning peak. 

The Queens Road/Gipps Street corridor also experiences high traffic density and a generally low LoS 
E/F in both peaks with the exception of PM eastbound west of Great North Road. The suggested mid-
block LoS for the M4 Motorway appears reasonable at generally LoS D and gives a guide for 
comparison with future scenarios but is somewhat distorted by the queuing issues generated at the 
Parramatta Road intersection which artificially limit throughput, and therefore traffic density 
calculations.   

A similar pattern is in evidence in the PM peak although high traffic density is recorded in both 
directions.  Low westbound density east of Bland Street can be explained by congestion at the Hume 
Highway intersection and by the extra lane on Parramatta Road west of Dalhousie Street. 
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Table 6.5  Base year mid-block operational performance summary 

Location and direction No. of 
lanes 

Theoretical 
capacity 

AM peak hour (veh/hr) PM peak hour (veh/hr) 

Flow V/C LOS Flow V/C LOS 

Parramatta Road west of Bridge Road – Homebush EB 3 2700 1080 0.40 B 1343 0.50 C 

WB 3 2700 1321 0.49 C 1365 0.51 C 
Parramatta Road between Knight Street and Concord 
Road – Strathfield 

EB 2 1800 1225 0.68 D 1321 0.73 D 

WB 2 1800 1266 0.70 D 1388 0.77 D 
Parramatta Road between Mosely Street and Burwood 
Road – Strathfield 

EB 3 2700 2787 1.03 F 2848 1.05 F 

WB 3 2700 2741 1.02 F 2596 0.96 E 
Parramatta Road between Shaftesbury Road  and 
Harris Street – Burwood 

EB 3 2700 2428 0.90 E 2478 0.92 E 

WB 3 2700 1998 0.74 D 2280 0.84 E 
Parramatta Road between Bland Street  and Dalhousie 
Street – Haberfield 

EB 3 2700 2102 0.78 D 2053 0.76 D 

WB 3 2700 1668 0.62 D 1593 0.59 C 
Parramatta Road between Sloane Street  and West 
Street – Haberfield 

EB 2 1800 2614 1.45 F 2232 1.24 F 

WB 3 2700 2744 0.66 D 2251 0.85 E 
Parramatta Road east of Crystal Street – Petersham EB 2 1800 2030 1.13 F 1631 0.91 E 

WB 2 1800 2201 0.75 D 1882 1.16 F 
Dobroyd Parade north of Timbrell Drive – Haberfield NB 2 1800 2003 1.11 F 2189 1.22 F 

SB 2 1800 1750 0.97 E 1869 1.04 F 
Queens Road west of Great North Road – Five Dock EB 1 900 936 1.04 F 751 0.83 E 

WB 1 900 1000 1.11 F 891 0.99 E 

Queens Road west of Harris Street – Five Dock 
EB 1 900 1016 1.13 F 707 0.79 D 

WB 1 900 1104 1.23 F 976 1.08 F 

Gipps Street west of Burwood Road – Concord 
EB 1 900 855 0.95 E 957 1.06 F 

WB 1 900 823 0.91 E 1067 1.19 F 

M4 Motorway west of Concord Road off-ramp  –  
Strathfield 

EB 2 4500* 3169* 0.70 D 3212* 0.71 D 

WB 2 4500* 3542* 0.79 D 2836* 0.63 C 

* Freeway LoS is evaluated in passenger car units as noted in Section 5.1.1.  

(Source: AECOM) 
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6.3 Operational performance – intersections 
Table 6.8 and Table 6.9 provide a summary of the intersection performance LoS at key locations on 
the Parramatta Road corridor under the existing AM peak and PM peak hour traffic volumes. The 
analysis provides the average intersection delays and the LoS for the intersection, which have been 
calculated using LinSig. 

The intersection performance results demonstrate the existing Parramatta Road and Wattle Street 
corridors experience significant congestion during the AM peak and PM peak hour periods. The traffic 
signals are coordinated to provide priority along the corridor to reduce the average delays to the major 
through movements in the peak direction; however the results indicate some of the intersections 
operate at or close to capacity.  

At several key locations, the intersection performance is approaching capacity with movements 
recording a poor level of service. The delays illustrate capacity constraints within the network under 
the current geometry and traffic signal phase splits (derived from IDM).  

The intersections with an increased number of conflicting movements observe higher average 
intersection delay. The intersections currently operating at LoS F are shown in Table 6.3. 

Table 6.6  Intersections currently performing at LoS F 

Western clusters Eastern clusters 

Patterson Street | Concord Road (AM peak) Ramsay Road | Fairlight Street (AM peak) 

Parramatta Road | Concord Road (PM peak) Great North Road | Lyons Road (AM peak) 

Parramatta Road | Wentworth Road (AM peak) Parramatta Road | Frederick Street (both peaks) 

Parramatta Road | Burwood Road (AM peak) Wattle Street | Ramsay Street (AM peak) 

Gipps Street | Burwood Road (AM peak) Hume Highway | Frederick Street (both peaks) 

 
Parramatta Road | Hume Highway (both peaks) 

Parramatta Road | Crystal Street (AM peak) 

(Source: AECOM) 

While the remainder of intersections operate at LoS E or better, the poor LoS values indicate they are 
susceptible to decreases in performance with any increase in demand without improvements to 
intersection layouts, or where possible, further optimisation of signal timings. Table 6.7 lists the 
intersections susceptible to decreases in performance with a relatively small growth in demand. 

Table 6.7  Intersections currently performing close to capacity 

Western Clusters Eastern Clusters 

Arthur Street | Centenary Drive (AM peak) Great North Road | Ramsay Road (PM peak) 

Underwood Road | Pomeroy Street (PM peak) Ramsay Road | Fairlight Street (PM peak) 

Sydney Street | Concord Road (PM peak) Great North Road | Lyons Road (AM peak) 

Parramatta Road | Concord Road (PM peak) Parramatta Road | Croydon Road (PM peak) 

Parramatta Road | M4 (both peaks) Parramatta Road | Great North Road (AM peak) 

Parramatta Road | Shaftesbury Road (AM peak) Wattle Street | Ramsay Street (PM peak) 

 
Dobroyd Parade | Timbrell Drive (AM peak) 

Parramatta Road | Norton Street (AM peak) 

(Source: AECOM) 
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Table 6.8  Base year intersection operational performance summary – western sector 

Cluster | intersection AM peak (1 hour) PM peak (1 hour) 

Passenger 
car unit 
(PCU) 

Average 
delay 

(seconds) 

Level of 
service 
(LoS) 

Passenger 
car unit 
(PCU) 

Average 
delay 

(seconds) 

Level of 
service 
(LoS) 

1 Homebush Bay Drive | M4 EB on-ramp 6086 8.9 A 5897 12.9 A 
Homebush Bay Drive | M4 EB off-ramp 7201 53.7 D 6917 39.7 C 
Homebush Bay Drive | M4 WB on- and off-ramps 7596 45.7 D 6733 44.1 D 
Arthur Street | Centenary Drive 8077 68.5 E 7858 50.8 D 

2 Underwood Road | Pomeroy Street 2142 50.0 D 2166 60.4 E 
Parramatta Road | Bridge Road 2972 31.7 C 3126 24.8 B 
Parramatta Road | Park Road 2542 7.9 A 2835 12.2 A 
Parramatta Road | Underwood Road 2929 23.5 B 3162 35.6 C 
Parramatta Road | Knight Street 2946 12.2 A 2920 6.3 A 

3 Patterson Road | Concord Road 3085 71.2 F 3202 55.3 D 
Sydney Street | Concord Road 2843 43.2 D 3090 63.7 E 
Parramatta Road | Concord Road 4129 63.4 E 4415 87.7 F 
Parramatta Road | M4 6369 68.7 E 6277 68.9 E 

4 Parramatta Road | Wentworth Road 6038 75.8 F 5881 53.2 D 
Parramatta Road | Broughton Street 5521 50.1 D 5541 24.0 B 
Parramatta Road | Burwood Road 6284 74.8 F 5932 24.7 B 
Gipps Street | Burwood Road 2855 77.2 F 2863 34.3 C 
Parramatta Road | Shaftesbury Road 5502 62.4 E 5557 54.3 D 

(Source: AECOM) 
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Table 6.9  Base year intersection operational performance summary – eastern sector 

Cluster | intersection AM peak (1 hour) PM peak (1 hour) 

Passenger 
car unit 
(PCU) 

Average 
delay 

(seconds) 

Level of 
service 
(LoS) 

Passenger 
car unit 
(PCU) 

Average 
delay 

(seconds) 

Level of 
service 
(LoS) 

5 Harris Street | Queens Road 2756 47.5 D 2468 55.6 D 
Great North Road | Queens Road 2900 48.7 D 2500 33.3 C 
Great North Road | Ramsay Road 1624 48.7 D 1615 58.4 E 
Ramsay Road | Fairlight Street 2458 98.3 F 2153 57.3 E 
Great North Road | Lyons Road 3210 68.2 E 3424 80.3 F 

6 Parramatta Road | Harris Road 5092 55.2 D 5656 42.0 C 
Parramatta Road | Croydon Road 5753 48.5 D 6136 66.7 E 
Parramatta Road | Great North Road 5837 59.7 E 6118 49.3 D 
Parramatta Road | Frederick Street 7160 84.5 F 7427 83.4 F 
Parramatta Road | Bland Street 4498 21.7 B 4139 19.9 B 
Wattle Street | Ramsay Street 4678 81.1 F 4402 57.9 E 
Dobroyd Parade | Waratah Avenue 3567 25.1 B 3717 21.8 B 
Dobroyd Parade | Timbrell Drive 4893 59.6 E 5045 42.9 D 

7 Hume Highway | Frederick Street 3897 97.5 F 4124 89.8 F 
8 Parramatta Road | Dalhousie Street 3957 37.8 C 4237 25.9 B 

Parramatta Road | Hume Highway 5192 127.0 F 5376 92.7 F 
Parramatta Road | Sloane Street 5292 45.2 D 5167 31.6 C 

9 Parramatta Road | Flood Street 4767 47.6 D 5225 44.1 D 
Parramatta Road | Norton Street 4130 57.6 E 4455 55.0 D 
Parramatta Road | Crystal Street  4598 80.5 F 4777 55.6 D 

(Source: AECOM) 
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6.4 Traffic crash history 
The crash analysis considered in this report relies on data recorded by Roads and Maritime with all 
crashes conforming to the national guidelines for reporting and classifying road vehicle crashes. The 
main criteria for these crashes are: 

 The crash was reported to police 

 The crash occurred on a public road 

 The crash involved at least one moving vehicle 

 The crash involved at least one person being killed or injured or at least one motor vehicle being 
towed away. 

Unreported crashes, generally of a minor nature, are therefore not considered. 

6.4.1 Parramatta Road 
This section of the report presents an analysis of crashes that have occurred on Parramatta Road 
between Homebush Bay Drive and Balmain Road during the period dated 1 July 2009 and 30 
June 2014. During the July 2009 to June 2014 period, 919 crashes were recorded on Parramatta 
Road within the study area. Table 6.10 shows the number of crashes and their classification, with two 
fatal crashes recorded and slightly less than half of reported crashes caused injury.  

Table 6.10  Severity and number of crashes on Parramatta Road 2009–2014 

Severity of crash Number of crashes 

Fatal 2 

Injury 400 

Non-casualty (tow-away) 517 

(Source: Roads and Maritime Services) 

Figure 6.1 shows the annual number of crashes over the five year period (July to June for each time 
period).  

 
Figure 6.1  Annual number of historical crashes on the Parramatta Road corridor (2009–2014). 

(Source: Roads and Maritime Services) 
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Table 6.11 shows the types of crashes that have occurred on Parramatta Road within the study area 
between 1 July 2009 and 30 June 2014. Approximately 43 per cent of all crashes were rear-end 
crashes. This is consistent with roadways that are approaching capacity and on which a high levels of 
queuing occurs on the approach to intersections.  

Table 6.11  Crash breakdown on Parramatta Road by type 

Type of crash Number of crashes

Rear-end 392 

Opposing vehicles 134 

Lane change 95 

Intersection (adjacent approach) 84 

Other  49 

Off-road on straight, hit object 41 

Parallel lanes 37 

Hit pedestrian 27 

Head-on (not overtaking) 20 

Hit parked vehicle 13 

Vehicle leaving driveway 6 

Off-road, on straight 5 

Out of control on straight 5 

Off road on curve, hit object 5 

U-turn 4 

Out of control on curve 2 

(Source: Roads and Maritime Services) 

The frequency of crashes on Parramatta Road would be expected to increase should traffic continue 
to grow while the road network within the project area remains unchanged, although the frequency of 
crash severity may also decline as a result of slower speeds. On Parramatta Road, crashes due to 
insufficient capacity and safety issues caused by turning vehicles at local roads and private access 
driveways would continue to be a particular concern.  

Traffic on the road network within the project area is expected to grow on segments with spare 
capacity such as Parramatta Road between Concord Road and Homebush Bay Drive. Assuming 
current crash trends remain similar in the future, this increase in traffic would create a proportional 
increase in crash frequency and costs. As an example, growth in intersection throughput in the project 
area would increase the frequency of conflicting at-grade turning movements and consequently the 
potential for crashes. In addition, an increase in demand on Parramatta Road would result in lower 
operating speeds and an increase in slow rolling queues resulting in vehicles travelling closer 
together, increasing the likelihood of rear-end crashes (which currently account for 43 per cent of all 
crashes in this area, see Table 6.11). Under these conditions drivers can also become frustrated as 
their ability to travel their desired speed is impaired; more risks are often taken in relation to 
overtaking manoeuvres, and crashes can occur as a result.  
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Similarly a reduction in the gaps between vehicles would also increase the difficulty for vehicles 
accessing Parramatta Road via local roads and private access driveways, and as a result, motorists 
may take greater risks as the opportunities to enter Parramatta Road become less frequent. 
Additionally, increased delays at intersections could encourage frustrated drivers to take aggressive 
manoeuvres such as travelling through red lights. These trends are highlighted in Figure 6.2 where 
an increase in the number of crashes on Parramatta Road occurs during and between the congested 
AM peak and PM peak periods. 

 

Figure 6.2  Daily profile of historical crashes recorded on Parramatta Road. (Source: Roads and 
Maritime Services) 

Table 6.12 shows the location of crashes occurring on Parramatta Road within the study area. 
Around 68 per cent of all crashes occurred at intersections, which reflects drivers encountering large 
volumes of conflicting turning movements and congested conditions. 

Table 6.12  Location of crashes on Parramatta Road 

Location of crash Number of crashes 

Intersection 621 

Roadway 298 

(Source: Roads and Maritime) 

6.4.2 Corridor analysis 
Crash severity indices provide an assessment of road safety based on the type and number of 
crashes occurring on a route. Fatal, injury and tow-away crashes carry different weightings, are 
determined independently of absolute traffic volumes, and are calculated to establish the average 
level of severity of crashes that occur. Table 6.13 shows crash severity indices and Figure 6.3 
illustrates the formula used to calculate these indices. 

 
Figure 6.3  Crash severity index calculation 

(Source: Roads and Maritime) 

Crash Severity Index =  

[(No. of fatal crashes * 3.0) + (No. of injury crashes * 1.5) + (No. of non-injury crashes)] / 
Total no. of crashes 
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The average crash severity index on Parramatta Road is 1.22, equivalent to the average for all 
crashes reported on public roads in the Sydney Metropolitan Area. This index indicates that the M4 
Motorway has a lower than average proportion of fatal and injury crashes with a crash severity index 
of 1.18.  

As the majority of the proposed project consists of in-tunnel motorway, an analysis has also been 
undertaken of crashes in the existing tunnels of Lane Cove, Eastern Distributor, Cross City Tunnel 
and Sydney Harbour Tunnel and on their associated ramps. This demonstrates a lower average crash 
severity index of 1.16, which could be reflective of more controlled conditions, lower speeds and 
greater driver care when driving through tunnels. 

Table 6.13  Crash severity indices (July 2011 to June 2014) 

Road Number of crashes 

Parramatta Road (July 2009 – June 2014) 1.22 

M4 Motorway 1.18 

Existing Sydney Tunnels (Lane Cove, Eastern Distributor, Cross City 
Tunnel and Sydney Harbour Tunnel) 

1.16 

Sydney Metropolitan Area 1.22 

(Source: Roads and Maritime) 

Crash rates per 100 million vehicle kilometres travelled (100MVKT) are shown in Table 6.14. These 
crash rates are calculated using the volume of traffic and distance travelled along a route, therefore 
offering a measure of risk per kilometre travelled. The formula used to calculate this rate is shown in 
Figure 6.4. 

 
Figure 6.4  Crash rate per 100 million vehicle kilometres calculation 

The average fatality and injury rates on Parramatta Road are 0.3 and 54.8 per 100MVKT respectively. 
These rates were calculated using modelled outputs from the WRTM Existing case (2012) for VKT. 
These statistics indicate that the occurrence of fatal crashes on Parramatta Road is slightly higher per 
kilometre travelled than the Sydney Metropolitan Area average, although crashes causing injury and 
tow-aways occur at a substantially higher than average rate. 

The M4 Motorway has average fatality and injury rates of 0.1 and 11.7 per 100MVKT respectively. 
These rates are significantly lower than Parramatta Road. Further to this, analysis of the crash rates 
on Sydney’s tunnel network show even better performance with no fatalities, and other crashes 
occurring at a rate substantially lower than on the M4 Motorway. 

Table 6.14  Crash rates per 100M VKT 

Road 
Crash rate per 100MVKT 

Total Fatal Injury 
Tow-
away

Parramatta Road 136.0 0.3 54.8 70.9 

M4 Motorway 33.9 0.1 11.7 22.1 

Existing Sydney Tunnels (Lane Cove, Eastern 
Distributor, Cross City Tunnel and Sydney 
Harbour Tunnel) 

11.6 0.0 4.2 7.4 

(Source: AECOM, based on Roads and Maritime and TfNSW Centre for Road Safety data) 

Crash rate per 100 MVKT =  

(Total no. of crashes * 100,000,000) / (No. of years * 365 * Distance Travelled (km) * AADT) 
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Table 6.15 provides details of the crash costs for Parramatta Road. Average crash costs based on 
crash severity have been calculated using Transport for NSW Principles and Procedures for 
Economic Appraisal of Transport Investment and Initiatives (March 2013). The crash costs presented 
in this report are based on a ‘willingness to pay’ approach. Willingness to pay values for road safety 
reflect the accumulated value the NSW community is willing to pay or forgo in exchange for a 
reduction in the probability of crash related injuries and deaths on NSW roads. 

Crashes on Parramatta Road between 1 July 2009 and 30 June 2014 cost an estimated total of 
$62,395,968, or $12,479,194 per annum. The analysis indicates an average crash cost per 100MVKT 
of $14,670,060 for the four sections analysed. 

Table 6.15  Average Annual Crash costs 

Road 
Crash cost 

Total Fatal Injury Tow-Away 

Parramatta Road $12,479,194 $2,547,651 $8,945,520 $986,022 

(Source: AECOM, based on Roads and Maritime and TfNSW Centre for Road Safety data, and Transport for 
NSW Principles and Procedures for Economic Appraisal of Transport Investment and Initiatives) 
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7 Assessment of construction impacts  

7.1 Constructability and staging 
The majority of the project’s construction footprint is located underground within the main alignment 
tunnels. However surface areas would be required to support tunnelling activities, construct the tunnel 
portals, interchanges - Homebush Bay Drive interchange, Concord Road interchange, Wattle Street 
(City West Link) interchange and Parramatta Road interchange, other surface road works including 
the Powells Creek M4 Motorway on-ramp, Queens Street cycleway westbound on-ramp, the 
motorway operations complex, ventilation facilities, tunnel support facilities and other ancillary 
operations buildings and facilities. 

Construction of the project is expected to occur over a period of about three years (2016–2019) 
including nine months commissioning (occurring concurrently with the final stages of construction) and 
would include (but not be limited to) the following: 

 Enabling and temporary works, including construction power, water supply, site establishment, 
demolition works, property and utility adjustments and public transport modifications (if required) 

 Construction compound establishment, including erection of acoustic sheds and intersection 
adjustments 

 Construction of the road tunnels, interchanges, intersections and roadside infrastructure 

 Haulage of spoil generated during tunnelling and excavation activities 

 Fitout of the road tunnels and support infrastructure, including ventilation and emergency 
response systems 

 Construction and fitout of the tunnel control centre 

 Realignment, modification or replacement of surface roads, bridges and/or underpasses 

 Environmental management and pollution control facilities for the project. 

Civil works including earthworks, underpasses and retaining structures would be required at multiple 
locations along the project. Associated surface road works may require temporary traffic or pedestrian 
detours, road occupation or temporary road closures These would be undertaken in accordance with 
approvals by Roads and Maritime, local councils and the Transport for NSW Transport Management 
Centre (TMC), as required. The assessment of submissions received will likely result in some 
changes to the high level construction plans reported in this section and the resultant traffic, safety 
and construction management plans will then form part of the road occupancy licences for the 
construction works. 

Temporary works are proposed at various stages of construction, such as temporary diversions for 
road, cycle and pedestrian traffic near work areas, and alternative arrangements where property 
accesses may be temporarily disrupted. 

Tunnelling and associated above-ground tunnelling support activities are proposed to operate 24 
hours a day, seven days a week. Other activities that would potentially impact on the performance of 
the road network would be scheduled for periods of typically lower traffic volumes, where feasible and 
reasonable, so as to minimise potential disruption to regional and local traffic network. 

Heavy vehicles would be required to deliver and remove construction plant, equipment and materials 
as well as remove waste from the project site. Waste removal would include general construction 
waste, office waste and spoil from tunnelling activities. 

The construction period would also result in increased use of light vehicles on the surrounding road 
network associated with the construction workforce, including shift workers for tunnelling activities.  

Construction ancillary facilities would be required at 10 locations: 

 Homebush Bay Drive civil site (C1) 

 Pomeroy Street civil site (C2) 
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 Underwood Road civil and tunnel site (C3) 

 Powells Creek civil site (C4) 

 Concord Road civil and tunnel site (C5) 

 Cintra Park tunnel site (C6) 

 Northcote Street tunnel site (C7) 

 Eastern ventilation facility site (C8) 

 Wattle Street and Walker Avenue civil site (C9) 

 Parramatta Road civil site (C10). 

Surface construction works (such as for ancillary infrastructure, portal works, and integrations to the 
M4 Motorway and surface roads) and the establishment of construction sites with their associated 
entry/exit points may result in a number of traffic related impacts including alterations to: 

 Existing property access 

 Existing pedestrian and cyclist access and movements 

 The location of existing bus stops 

 The local traffic environment. 

Temporary road closures associated with the works are detailed in section 7.4.4 of this report. 

Major construction works and construction ancillary facilities are primarily accessed from Parramatta 
Road and the M4 Motorway to minimise impact on local roads. 

7.2 Construction traffic generation and distribution 
Construction traffic generated during the construction of the project has been divided into three 
categories: 

 Removal of spoil generated by construction (predominantly tunnelling) activities 

 Material deliveries and other heavy vehicles associated with construction activities 

 Light vehicles. 

The information presented in this report is expected to evolve as construction planning activities 
continue. 

The project would generate around 2.3 million bank cubic metres of spoil, the majority of which would 
be generated from excavation of the tunnels. As such, the primary facilities for receipt and dispatch of 
spoil would be the five tunnel construction compounds.  

The project would seek to reuse 100 per cent of uncontaminated spoil generated. Spoil reuse would 
be prioritised within the following hierarchy: 

 Within the project 

 Environmental/community works 

 Development/land restoration 

Where not possible, disposal of spoil would be the last resort. 

The impacts of construction have been assessed assuming westbound spoil haulage with spoil 
related construction traffic utilising the M4 Motorway. The spoil reuse and disposal sites presented in 
Table 7.1 have been identified at this stage of construction planning. 
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Table 7.1  Description of currently identified spoil reuse and disposal sites 

Reference Site Description Address 

S1 Riverstone Precinct Development site that is part of 
the North West Growth Centre 

170 Riverstone Road, 
Riverstone 

S2 Quakers Hill Development works at the 
former military site 

Railway Terrace, 
Schofields 

S3 Marsden Park Solid waste landfill 920 Richmond Road, 
Marsden Park 

S4 Horsley Park Development works for reuse to 
produce bricks or land 
restoration of the former brick 
pits 

Wallgrove Road, Horsley 
Park 

The haulage routes from the construction compounds to the arterial road network heading west are 
shown in Figure 7.1. Specifically, the figure illustrates indicative average peak hour heavy vehicle 
volumes on Parramatta Road and the M4 Motorway to/from construction ancillary facilities. The 
relative thickness of the line represents the range in heavy vehicle volumes on key routes (thin lower 
and thick higher); which are aligned with traffic levels shown in Table 7.3. 

It has been assumed that delivery of concrete to support tunnel construction would largely originate 
from batching plants close to the project region, although other sources may also be required. Other 
materials required for construction would, where available, originate from within the Sydney region 
and would generally utilise the arterial road network to access the various construction sites.  

Table 7.2 provides details of light and heavy vehicle volumes predicted to arrive and depart from 
compounds during a typical AM peak, PM peak and daily period. The table shows that the highest 
volumes of heavy construction vehicles are forecast to originate from the Concord Road and 
Northcote Street compounds, which would have the highest concentration of light vehicles generated 
by the Cintra Park tunnel site. 

The daily and peak hour volumes shown in Table 7.2 are based around targeted spoil haulage 
between 7.00am and 10.00pm. However, 24 hour spoil haulage would be required during tunnelling 
activity, and the table shows indicative heavy vehicle volumes for five relevant sites. The peak hour 
identified is representative of highest estimated construction volumes and falls within the broader 
peak periods experienced on the network. 

The majority of the construction compounds nominated for the project would have some parking 
provision but not for the full complement of staff.  

In addition to this, two off-site car parks have been nominated. A parking at Railway Lane, which is 
owned by Roads and Maritime, is currently occupied by the North Strathfield Rail Underpass (NSRU) 
Alliance. NSRU works will be completed by mid-2015, leaving this site available for overflow parking. 
This carpark contains about 50 spaces, and is within walking distance of the Underwood Road civil 
and tunnel sites, Powells Creek civil site and the Concord Road civil and tunnel sites. 

An upgraded carpark on the northern side of Concord Oval would provide about 250 parking spaces. 
This would serve as the parking area for the main project office during the week. This site would also 
be available for use by the public on weekends and on weeknights to service Concord Oval and St 
Lukes Park, with the following spaces allocated to both groups: 

 145 public parking spaces on Saturdays (leaving 100 for the construction workforce) 

 195 public parking spaces on Sundays (leaving 50 for the construction workforce) 

 145 public parking spaces on weeknights after 6.30 pm (leaving 100 for the construction 
workforce). 

 



Figure 7.1 Potential haulage routes

7- 4
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Table 7.2  Indicative daily and peak period construction traffic volumes 

Location 

   Daily vehicles AM peak hour  
(7.30–8.30am) 

PM peak hour  
(4.15–5.15pm) 

Evening 
(6.00–10.00pm) 

Night  
(10.00–7.00am) 

  Heavy  
 

 Light 
 

Heavy vehicles Light vehicles Heavy vehicles Light vehicles Heavy vehicles Heavy vehicles 

Arrive Depart Arrive Depart Arrive Depart Arrive Depart Arrive Depart Arrive Depart 

Western construction sector  

C1 
Homebush Bay Drive 
civil site  

110 160 15 15 50 50 5 5 20 20 - - - - 
C2 

Pomeroy Street civil 
site 

C3 
Underwood Road civil 
and tunnel site 

80 30 10 10 10 10 10 10 10 10 2 2 2 2 

C4 Powells Creek civil site 40 50 8 8 5 5 20 20 15 15 - - - - 

CRL Railway Lane carpark 0 50 0 0 5 5 0 0 5 5 - - - - 

C5 
Concord Road civil and 
tunnel site 

260 80 19 19 14 14 16 16 14 14 18 18 18 18 

Central construction sector                         

C6 Cintra Park tunnel site 200 330 13 13 30 30 13 13 40 40 14 14 14 14 

Eastern construction sector      

C7 
Northcote Street tunnel 
site 

300 30 20 20 4 4 20 20 4 4 18 18 18 18 

C8 
Eastern ventilation 
facility site 

60 30 10 10 4 4 10 10 4 4 10 10 2 2 

C9 
Wattle Street and 
Walker Avenue civil site 

120 70 20 20 15 15 10 10 10 10 - - - - 

C10 
Parramatta Road civil 
site  

90 90 9 9 5 5 5 5 15 15 - - - - 

Total 
1260 920 124 124 142 142 109 109 137 137 62 62 54 54 

2180 532 492 124 108 
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The Leighton Samsung and John Holland joint venture (LSJH) is committed to developing a vehicle 
parking strategy that limits impacts on the surrounding communities during construction. Construction 
workforce would be encouraged to utilise public transport. The construction compound locations are 
also well serviced by the public transport network with seven rail stations and various bus stops within 
walking distance. 

The construction compounds are located to provide convenient access from the M4 Motorway and 
Parramatta Road, which allows vehicles to access and egress via the strategic road network to 
minimise the impact to the local road network. Consequently, it has been assumed that the 
distribution of construction vehicles would funnel towards the M4 Motorway via Parramatta Road from 
the minimal number of local roads to/from the site compounds.  

Table 7.3 provides details of indicative heavy vehicle construction volumes on key road locations 
during the AM peak and PM peak periods. The table shows that 240 and 203 vehicles per hour are 
predicted to travel on the M4 Motorway (two-way) during the respective AM peak and PM peak 
period. Additionally, it is anticipated that two-way volumes on Parramatta Road (single location) would 
increase by a maximum of approximately 172 vehicles during the AM peak. 

Table 7.3  Indicative peak period distribution of heavy vehicle construction vehicles (two-way) 

Road location AM peak hour 
(7.30–8.30am) 

PM peak hour  
(4.15–5.15pm) 

Wattle Street 80 60 

Concord Road 34 21 

Parramatta Road 172 161 

M4 Motorway  240 203 

 

7.3 Construction ancillary facilities 
A total of ten construction ancillary facilities would be required as part of the project. This would 
include locations for roadheader launch and support, earthworks support and workforce amenities. 

The construction footprint and construction ancillary facilities are shown in overview in Figure 7.2. 
Details of each of these facilities are provided in the following sections. 

Homebush Bay Drive civil site (C1) 
Site location and construction activities 

The Homebush Bay Drive civil site would be located on the northern side of the existing M4 
Motorway, near the Homebush Bay Drive interchange. The site currently comprises vacant vegetated 
space within the M4 Motorway road reserve as well as adjacent land.  

An indicative construction site layout for the Homebush Bay Drive civil site is shown in Figure 7.2.  

For the initial stage of construction, vehicle access and egress would be to and from the M4 Motorway 
and the Homebush Bay Drive eastbound on-ramp on their existing alignment. A construction access 
road, with acceleration and deceleration lanes in accordance with Austroads guidance, would be built 
within the construction footprint to provide access from the M4.Vehicle access and egress would be to 
and from the M4 Motorway and Homebush Bay Drive.  

Once the Homebush Bay civil site is established, a construction site haul road would link to the 
Pomeroy Street and Underwood Road civil sites (C2 and C3). 

Following progression of the staged construction works, eastbound traffic would be realigned onto the 
permanent roadworks. At this time, access to the Homebush Bay civil site would be modified to suit 
the new alignment of the eastbound carriageway of the M4 Motorway and the realigned Homebush 
Bay Drive on-ramp, including access via the permanent access road to the motorway operations 
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complex. It is not the intention for construction vehicles entering this site to cross existing 
carriageways of the M4 Motorway or future new alignments. Figure 7.2 shows the existing M4 
Motorway carriageways and also future alignment carriageways to be constructed for the project. 

The construction activities program relevant to the site is outlined in Table 7.4. 

Table 7.4  Homebush Bay Drive civil site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

M4 initial road works and traffic 
management 

                

Site establishment                 
M4 road and bridge works                 
Mechanical and electrical fitout                 
Motorway operations complex 
construction and fitout

                

Site rehabilitation and landscaping                 

The site would support surface works to widen the existing M4 Motorway, replace the Saleyards 
Creek bridge and construct new bridges as part of the Homebush Bay Drive interchange. The site 
would contain site offices, staff and workforce amenities, workshop, stockpiles and laydown areas, 
sedimentation pond and parking. 

The site would also operate as a surface spoil handling facility. During subsequent stages, when the 
spoil handling facility is no longer required, the permanent motorway operations complex would be 
constructed in this location. 

Entry and exit 

Vehicle access and egress would be to and from the M4 Motorway and Homebush Bay Drive. A 
construction access road, with acceleration and deceleration lanes in accordance with Austroads 
guidance, would be built within the construction footprint to provide access from the M4 Motorway. 

Local road impacts 

Local road impacts are anticipated to be minimal as the construction vehicle access and egress is 
taken directly to and from the M4 Motorway. 
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Figure 7.2 Indicative site layout for Homebush Bay Drive civil site (C1)
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Pomeroy Street civil site (C2) 
Site location and construction activities 

The Pomeroy Street civil site is located adjacent to the Homebush Bay Drive civil site. The site 
location currently comprises Bill Boyce Reserve. 

The site would include staff and workforce amenities, laydown and storage areas, and parking. 
Temporary noise mitigation, which may include noise walls or other temporary structures such as site 
buildings, would be provided to minimise noise impacts on surrounding properties. 

An indicative construction site layout for the Pomeroy Street civil site is shown in Figure 7.3.  

The construction activities program relevant to the site is outlined in Table 7.5. 

Table 7.5  Pomeroy Street civil site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

M4 initial road works and traffic 
management 

                

Site establishment                 
Road works                 
Dive structure and cut-and-cover                 
Western ventilation facility                 
Mechanical and electrical fitout                 
Landscaping of cut-and-cover sections                 
Site rehabilitation and final landscaping                 

The Pomeroy Street site would be used for construction of the dive structures and cut-and-cover 
tunnel sections, and adjustments to the Pomeroy Street footbridge northern approach. The site would 
also be used to support construction of the western ventilation facility, which would be located over 
the cut-and-cover tunnel sections adjacent to the Underwood Road civil site. 

Entry and exit 

Entry and exit to and from the site would be via a temporary access road constructed within the road 
reserve from the Homebush Bay Drive civil site. Light vehicle access would be to and from Pomeroy 
Street. 

Local road impacts 

Local road impacts are anticipated to be minimal as the heavy construction vehicle access and egress 
is taken directly to and from the M4 Motorway via the Homebush Bay Drive civil site. 

Some minor impacts will occur on Pomeroy Street which will accommodate light vehicle construction 
traffic only however daily throughput is expected to be low at this location. 
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Figure 7.3 Indicative site layout for Pomeroy Street civil site (C2), Underwood Road tunnel and civil site (C3) and Powells Creek civil site (C4)



 

WestConnex M4 East 7-11 
WestConnex Delivery Authority 
Traffic and Transport Assessment 

Underwood Road civil and tunnel site (C3) 
Site location and construction activities 

The Underwood Road civil and tunnel site would be split into three areas:  

 Underwood Road west civil site – located on the western side of Underwood Road, just north of 
the existing M4 Motorway viaduct 

 Underwood Road east civil site – located on the eastern side of Underwood Road, just north of 
the existing M4 Motorway viaduct  

 Underwood Road tunnel site – located on the southern side of Allen Street, just north of the 
existing M4 Motorway viaduct.  

The site currently comprises a residential area containing 17 residential properties and one 
community facility (a guide hall), road infrastructure and the existing M4 Motorway corridor, and 
vegetation. 

An indicative construction site layout for the Underwood Road civil and tunnel site is shown in  
Figure 7.3. The construction activities program relevant to the site is outlined in Table 7.6. 

Table 7.6  Underwood Road tunnel and civil site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Site establishment                  
Shaft construction                 
Tunnel excavation                 
Road works                 
Dive structure and cut-and-cover                  
Water tanks, pump rooms and substation                 
Mechanical and electrical fitout                  
Site rehabilitation and landscaping                 

Initially the Underwood Road civil sites would be dedicated to activities associated with cut-and-cover 
tunnel construction, including spoil management. The west civil site would also support construction of 
the western ventilation facility. 

Following completion of construction, the Underwood Road west civil site would accommodate the 
western ventilation facility. 

The Underwood Road tunnel site would be a low volume tunnel excavation site accessed through a 
vertical shaft. It would operate independently of the Underwood Road east and Underwood Road 
west civil sites. 

Following completion of tunnel construction, the permanent operational facilities would be constructed 
on part of the Underwood tunnel site, including a substation and fire pump room and water tanks. 

Entry and exit 

The Underwood Road civil sites would be accessed from Short Street East via Parramatta Road and 
Underwood Road. Vehicles accessing both the east and west sites would enter the Underwood Road 
west site first, via a left turn from Short Street East. Vehicles would then either exit the west civil site 
by turning right onto Underwood Road, or cross Underwood Road to enter the Underwood Road east 
civil site. Vehicles would exit the Underwood Road east civil site by turning left onto Underwood Road. 
Temporary traffic signals would be provided to control these movements. 

Entry and exit to and from the Underwood Road tunnel site would be via the Underwood Road east 
civil site, which is accessed via the Underwood Road west civil site, as described above. 

Local road impacts 

The establishment of a new traffic signal on Underwood Road would be required during construction 
to facilitate the proposed vehicle movements entering and exiting the compounds. This may result in 
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minor delays to road users on Underwood Road. No construction vehicles would use Ismay Avenue 
or Allen Street to access the construction compounds. 

Powells Creek civil site (C4) 
Site location and construction activities 

The Powells Creek civil site would be located on the northern side of Parramatta Road, immediately to 
the west of Powells Creek on land owned by Strathfield Council. The site currently comprises vacant 
land that is proposed to be remediated by council to address previous contamination (prior to work 
starting on the project) and returned to use as public reserve as part of the Powells Creek Masterplan 
prepared by Strathfield Council. 

An indicative construction site layout for the Powells Creek civil site is shown in Figure 7.3. The 
construction activities program relevant to the site is outlined in Table 7.7. 

Table 7.7  Powells Creek civil site indicative construction program 

The site would support surface works to construct the new Powells Creek on-ramp to connect to the 
existing M4 Motorway westbound. The site would include staff and workforce amenities, limited 
parking, and storage and laydown areas. 

Entry and exit  

Access to and egress from the site would be via Powell Street, Underwood Road, and Parramatta 
Road. 

Local road impacts 

Construction vehicles accessing Powell Street from the Parramatta Road eastern approach would use 
the right turn on Underwood Road which could lead to some minor delays for northbound vehicles 
and localised parking restrictions to allow bypass movements. 

Concord Road civil and tunnel site (C5) 
Site location and construction activities 

The Concord Road site would be split into three areas:  

 Concord Road west civil site – located on the isolated land parcels between Concord Road, 
Sydney Street and the M4 Motorway  

 Concord Road south civil site – located on the eastern side of Concord Road immediately 
adjacent to the M4 Motorway and between Alexandra Street and Ada Street, and extending under 
the Concord Road bridge over the M4 Motorway to ultimately connect with the west civil site 

 Concord Road tunnel site – located on the eastern side of Concord Road, between Sydney Street 
and Alexandra Street.  

The site currently comprises a residential area containing 25 residential properties (including one flat 
building), road infrastructure and vegetation.   

An indicative construction site layout for the Concord Road civil and tunnel site is shown in  
Figure 7.4.  

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Site establishment                 
Initial works and traffic management                 
Road works – Parramatta Road and M4                  
Powells Creek on-ramp bridge                  
Final signals and road surfacing                 
Site rehabilitation and landscaping                 
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Figure 7.4 Indicative site layout for Concord Road civil and tunnel site (C5)
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The construction activities program relevant to the site is outlined in Table 7.8. 

Table 7.8  Concord Road tunnel and civil site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Site establishment                 
Excavate construction access tunnel                 
Tunnel excavation                 
Tunnel drainage and pavement                 
M4 road works                 
Concord Road works                 
Dive structures and cut-and-cover                 
Concord Road bridge widening                 
M4 westbound on-ramp and bridge                 
Mechanical and electrical fitout                 
Site rehabilitation and landscaping                 

The Concord Road west and south civil sites would be used for the construction of dive structures and 
cut-and-cover tunnel sections, realignment of the M4 Motorway south of its current alignment, and 
approach roads and ramps.  

The Concord Road west civil site would contain a spoil stockpile and associated spoil load out facility, 
staff and workforce amenities, and a laydown area. 

The Concord Road south civil site would include staff amenities, storage, an electrical substation, 
sedimentation pond and parking, all located in the eastern area of the site. 

The Concord Road tunnel site would be the main tunnel site at the western end of the project. It would 
operate independently of the Concord Road west and south civil sites. Construction work at the 
Concord Road tunnel site would include: 

 Excavation of a construction access tunnel connecting to the on- and off-ramps, and a second 
construction access tunnel connecting the westbound off-ramp to the mainline tunnels 

 Support for tunnel excavation works, including a workshop, storage and laydown areas, power 
supply, ventilation, water supply, a water treatment plant, a sedimentation pond, workforce 
facilities and limited parking 

 Support for tunnel drainage and pavement works 

 Removal of around 385,000 cubic metres of spoil 

 Construction of permanent operational facilities. 

Entry and exit 

Entry and exit to and from the Concord Road west civil site would be via Sydney Street. The traffic 
signals at Sydney Street and Concord Road would be modified to provide access and traffic control to 
the Concord Road tunnel site on the eastern side of Concord Road. Heavy vehicles leaving the west 
civil site would enter the Concord Road tunnel site at the traffic lights, turn around through the tunnel 
site, and exit via a left turn onto Concord Road. 

The Concord Road south site would be connected to the Concord Road west site by excavating under 
the northern span of the Concord Road bridge over the M4 Motorway. This would ultimately become 
the southbound exit lane to Concord Road from the westbound tunnel. Light vehicle access to and 
egress from the Concord Road south civil site would be provided via Ada Street. Heavy vehicles 
would not use this access point. 

Heavy vehicles accessing the Concord Road tunnel site would enter via Sydney Street, crossing 
Concord Road at the signalised intersection. Internal circulation roads would allow heavy vehicles to 
exit via a left turn onto Concord Road at the same traffic signals. Light vehicles would enter the site at 
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Alexandra Street, and would exit the site via the Sydney Street and Concord Road traffic lights. Heavy 
vehicles would not use the Alexandra Street access. 

Local road impacts 

Local road heavy vehicle impacts for the Concord Road construction compounds would be limited to 
Concord Road and Sydney Street. Modification to the existing signal control at Concord Road and 
Sydney Street of a new traffic signal sight would be required during construction to facilitate the 
proposed vehicle movements entering and exiting the compounds. This may result in delays to road 
users on Concord Road. 

Light vehicle impacts to the surrounding streets are expected to be minimal during construction. 
Streets which will experience some additional light vehicle traffic impact include Ada Street and 
Alexandra Street. 

Cintra Park tunnel site (C6) 
Site location and construction activities 

The Cintra Park tunnel site would be located on the northern side of Parramatta Road, to the east of 
Concord Oval in Concord. The site currently comprises the Cintra Park hockey facility and an overflow 
carpark for Concord Oval, Cintra Park and St Lukes Park playing fields (which is being relocated 
under a separate planning approval). 

An indicative construction site layout for the Cintra Park tunnel site is shown in Figure 7.5.  

The construction activities program relevant to the site is outlined in Table 7.9. 

Table 7.9  Cintra Park tunnel site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Site establishment                 
Excavate construction access tunnel                 
Tunnel excavation                 
Tunnel drainage and pavement                  
Fresh air supply facility, incident 
management centre and substation 

                

Water treatment facility                 
Mechanical and electrical fitout                 
Site rehabilitation and landscaping                 

The Cintra Park tunnel site would be the main mid-point tunnel site. Construction work at the site 
would include: 

 Excavation of a construction access tunnel connecting to the eastbound and westbound main 
tunnels 

 Support for tunnel excavation works including power supply, ventilation, water supply, a water 
treatment plant, a sedimentation pond and workforce facilities  

 Support for tunnel mechanical, electrical, drainage and pavement works 

 Removal of around 560,000 cubic metres of spoil 

 Construction of permanent operational facilities. 

Entry and exit  

Heavy vehicle access to the Cintra Park tunnel site would be via Parramatta Road. Heavy vehicles 
would travel eastbound along Parramatta Road and enter the site via a left turn bay. The existing 
traffic signals at the intersection of Luke Avenue and Parramatta Road would be modified to allow 
vehicles exiting the site to turn left and right onto Parramatta Road and travel west. 

Light vehicles would enter and exit the site at Gipps Street. Heavy vehicles would not use the Gipps 
Street access. 
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Figure 7.5 Indicative site layout for Cintra Park tunnel site (C6)
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Local road impacts 

Local road impacts from heavy vehicles are anticipated to be minimal as the construction vehicle 
access and egress is taken directly to and from Parramatta Road. Light vehicle movements will 
impact Gipps Street and the impact of these movements is detailed in section 7.4.3. 

Northcote Street tunnel site (C7) 
Site location and construction activities 

The Northcote Street tunnel site would be located on the north-eastern corner of the Parramatta Road 
and Wattle Street intersection, and would extend along Parramatta Road between Wolseley Street 
and Wattle Street.  

An indicative construction site layout for the Northcote Street tunnel site is shown in Figure 7.6.  

The construction activities program relevant to the site is outlined in Table 7.10. 

Table 7.10  Northcote Street tunnel site indicative construction program 

Construction activity Indicative construction timeframe 
2016 2017 2018 2019 

Site establishment                 
Excavate construction access tunnel                 
Tunnel excavation                 
Tunnel drainage and pavement                  
Mechanical and electrical fitout                  
Tunnel completion                 
Site rehabilitation and landscaping                 

The Northcote Street tunnel site would be the main tunnel site at the eastern end of the project. 
Construction work at the Northcote Street tunnel site would include: 

 Excavation of a construction access tunnel connecting to the Parramatta Road and Wattle Street 
eastbound on- and off-ramps and the mainline tunnels  

 Support for tunnel excavation works, including a workshop, storage, power supply, ventilation, 
water supply, a water treatment plant, a sedimentation pond and workforce facilities 

 Support for tunnel mechanical, electrical, drainage and pavement works 

 Removal of around 480,000 cubic metres of spoil. 

Entry and exit  

Heavy vehicle entry and exit to and from the Northcote Street tunnel site would be via Parramatta 
Road and Wattle Street. Construction traffic would exit the site onto Wattle Street and return to 
Parramatta Road via a newly constructed turning movement at the intersection of Wattle Street and 
Waratah Avenue then travel westbound on Parramatta Road. 

Local road impacts 

As Northcote Road would be closed preventing access to Parramatta Road, the alternative route 
would be from Wolseley Street. The addition of new signalised movements at the intersection of 
Wattle Street and Waratah Street would cause additional delays at this intersection. This is discussed 
in greater detail in section 7.4.3. 

 




