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Executive summary 
Overview 

GHD were commissioned by Georges River Council to develop a Transport Management and 

Accessibility Plan (TMAP) for Hurstville City Centre, building on work carried out for the original 

TMAP in 2013. The Hurstville City Centre TMAP provides a comprehensive assessment of the 

transport impacts of forecast land use development and the identification of a package of 

appropriate transport measures for the city centre, which would help manage the future demand 

for travel.  

Hurstville is a strategic centre for Sydney’s South District. It is a significant retail destination and 

has a growing population. Through the existing rail and bus networks, Hurstville is highly 

accessible. There are capacity constraints on the existing road network, principally on King 

Georges Road, which although outside the City Centre itself, acts as a pinch point for the 

network and may inhibit access to and from Hurstville. Other locations also experiencing traffic 

delays include Railway Parade, Woniora Road and Treacy Street; Queens Road and Park 

Road. The constraints at these locations are likely to worsen with increased development. 

Hurstville is undergoing significant urban renewal in line with NSW policies. Within Hurstville 

City Centre, a range of developments have been planned and proposed, the cumulative effect 

of which may be greater than the sum of its parts. This TMAP brings together all of these 

potential developments and looks at their impact on the City Centre holistically. 

TMAP Approach 

A review of State and Local level strategy and advice, has been carried out to ensure the land 

use development proposals for Hurstville are not inconsistent with the wider policy environment. 

A range of data has been collected and analysed including traffic counts, opal ticketing data, 

journey to work and household travel surveys. This information shows a high level of car use for 

trips accessing Hurstville City Centre. The train is also an important mode for commuting and 

cycling use is relatively low. Traffic congestion on the roads surrounding the City Centre, on 

Queens Road, Railway Parade and King Georges Road can be significant at times. 

The collected data has been used to develop a traffic modelling framework within and around 

the study area which, through a three tier approach, encompasses: 

 Strategic modelling using available data from the Roads and Maritime Services’ Strategic 

Traffic Forecasting Model;  

 Detailed micro-simulation modelling to provide future traffic movements on road links; and 

 Intersection movement analysis to assess level of service and queue length per 

approach. 

These modelling outcomes capture sub-regional trends as well as the performance of individual 

intersections.  

Proposed land use changes from development applications, planning proposals and the 

Hurstville City Centre Urban Design Strategy have been assessed and quantified to produce 

forecast traffic demands for 2026 and 2036. A range of sensitivity tests relating to background 

growth assumptions, the take-up of public and active transport and the rate of proposed 

development build-out have also been tested. 
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Analysis 

A range of traffic forecasts have been produced, with peak period traffic movements in Hurstville 

City Centre forecast to increase by 25% to 29% by 2036, through background traffic growth and 

additional trip generation from within Hurstville.  

The modelling suggests that this level of traffic could double the amount of time people spend in 

their cars in Hurstville City Centre by 2036, although a significant proportion of this extra delay 

derives from King Georges Road. The modelling has also been used to pinpoint locations where 

the road network may come under strain in future years. Mitigation measures for these locations 

have been identified and tested. 

It should be noted that these road infrastructure upgrades, whilst included in future traffic 

models, do not reflect any current Government policy or commitment. They are suggested by 

GHD for consideration of Roads and Maritime Services in the medium to long term. In this 

regard, they are assumptions for modelling purposes only. 

 

Action Plan 

Overall, the proposed planning proposals for land use developments are considered suitable 

within the context of Sydney’s growing population. Travel Demand Management (TDM), 

enhanced active transport facilities and fast, efficient and reliable public transport services will 

be key to managing the additional demand. Encouraging public transport and active transport 

use is critical to limit the overall impact on the road network. 

Nevertheless, it is likely that the transport infrastructure will require some capacity 

enhancements to cater for the additional demands, as detailed in the Road Network section of 

the Action Plan. 

The TMAP results in a proposed Action Plan that details a range of suggested measures across 

5 categories: Land Use, Road Network, Public Transport, Active Transport and Travel Demand 

Management, as detailed in the following table. 
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Table 0-1 2018 TMAP Action Plan 

ID Item Description Responsibility Purpose  

Land Use 

LU1 Adoption of the Urban Design 
Strategy (adopted June 2018) 

Georges River Council 
(GRC) / Department of 
Planning and 
Environment (DPE) 

To establish a sustainable growth strategy for the future development of Hurstville 
City Centre. 

LU2 Establish a working group to 
manage the planning of 
transport corridors and regional 
growth. 

GRC / DPE / Roads 
and Maritime Services 
(RMS) / Transport for 
NSW (TfNSW) 

To establish a consistent regional planning framework for establishing parking 
controls in centres and employment lands and managing associated growth in 
regional traffic demand. 

LU3 Monitor and Review City Centre 
and Regional Development. 

GRC / RMS/ TfNSW To provide a structured process for reviewing planning controls and network 
performance against progress in City Centre and regional development. 

LU4 Build compact communities. GRC / RMS/ TfNSW Communities should have sufficient density to support high-service standards of 
public transport (frequency, span of services and better stop and road space priority 
infrastructure standards). This means planning for high density areas should aim to 
provide these services when the demand is sufficient. 

Road Network 

RN1 Support the delivery of 
committed Road infrastructure 
improvements. 

RMS / GRC To ensure that the road network can operate efficiently for the forecast levels of 
traffic while maintaining public transport priority and a walkable environment that 
supports Hurstville as a major centre. 

RN2 Consider upgrades to King 
Georges Road intersections 
with Forest Road, Bridge 
Street, Woniora Road. 

RMS / GRC Long term to ensure King Georges Road does not impede access to/from the 
Hurstville City Centre. 

RN3 Consider the options for 
upgrading the Treacy 
Street/West Street/Railway 
Parade intersection 

RMS / GRC Long term to ensure the intersection operates without negatively impacting on 
access to the Hurstville City Centre. 

RN4 Consider expanding clearways 
to ease accessibility during 
peak periods; Railway Parade, 
Treacy Street, Forest Road and 
Queens Road 

GRC / RMS Removing on-street parking during peak periods increases the capacity of the road 
network without additional infrastructure. This will need to be carefully managed to 
ensure that amenity and viability of the centre are not negatively impacted. 
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ID Item Description Responsibility Purpose  

RN5 Continued review of traffic 
signal timing and coordination 
throughout the Hurstville City 
Centre. 

RMS / GRC Traffic modelling for future years noted a number of changes required to green times 
and coordination to optimise network operation. Ongoing signal timing maintenance 
can reduce the traffic impacts on amenity. 

RN6 Consider upgrading the Park 
Road / Queens Road 
intersection to provide bus 
facilities and improve capacity 

RMS / GRC Traffic modelling suggests benefits would accrue from this upgrade for both bus 
users and general traffic on Park Road through providing additional capacity as well 
as a dedicated bus lane. 

RN7 Consider upgrading the Dora 
Street / Queens Road 
intersection to improve capacity 

RMS / GRC Traffic modelling suggests benefits would accrue from this upgrade through providing 
additional capacity for road users to exit from Dora Street. This is expected to be of 
particular benefit in the PM peak period with the expected future densification of 
development.

RN8 Consider upgrading the Forest 
Road / The Avenue intersection 
to improve capacity 

RMS / GRC Traffic modelling suggests benefits would accrue from this upgrade with the 
expected future densification of development. The upgrade provides additional 
capacity for the left turn movement from The Avenue to Forest Road. 

RN9 Consider signalisation of the 
Forest Road / Hudson Street 
intersection 

RMS / GRC Traffic modelling suggests benefits would accrue from this upgrade, particularly with 
the expected future densification of development. Hudson Street is expected to form 
the access point to some high density residential developments. Without the 
upgrade, delays accessing Forest Road could be considerable. 

Public Transport 

PT1 Adopt a target for increasing 
public transport mode share to 
25% of trips accessing 
Hurstville City Centre. 

GRC / TfNSW To target improvements in public transport mode share, growth in public transport 
patronage and help manage travel demand across the transport network. 

PT2 Rail and Bus Service Capacity 
Improvements. 

TfNSW To support public transport mode share targets and growth in public transport usage 
for travel to Hurstville City Centre. 

PT3 Rail Network Reliability 
Improvements. 

TfNSW To promote the reliability of using public transport services and attract additional 
people from private vehicles to public transport for travel to Hurstville City Centre. 

PT4 Prioritise on-road public 
transport though enhance 
signal and road space priority. 

GRC / RMS / TfNSW Improve travel time and reliability to enhance the attractiveness of the services. 

PT5 Investigate the feasibility of 
introducing bus priority on 
strategic bus corridors. 

GRC / RMS / TfNSW To prioritise bus service movements and avoid congested sections of the road 
network with an aim of attracting additional people from private vehicles to public 
transport for travel to Hurstville City Centre. 
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ID Item Description Responsibility Purpose  

PT6 Investigate the bus priority 
measures proposed at Park 
Road and Queens Road. 

GRC / RMS To assist with improving bus travel times. 

PT7 Consider introducing more local 
area bus services 

GRC / TfNSW Local services could be more frequent and reliable, and so more attractive for users. 

Active Transport 

AT1 Target a Hurstville City Centre 
Active Transport Mode Share of 
20%. 

GRC / TfNSW To target improvements in active transport mode share, growth in the number of 
people walking and cycling in Hurstville City Centre and help manage travel demand 
across the transport network. 

AT2 Pedestrian and Cycling Safety 
Improvements along City 
Centre Routes. 

GRC / RMS To remove road network conflict points. 

AT3 Develop a 2036 City Centre 
Bike Plan. 

GRC To establish a comprehensive cycle network that offers an attractive and safe 
environment to encourage people to cycle to and around the City Centre and help to 
manage growth in travel demand. 

AT4 Develop a 2036 City Centre 
PAMP. 

GRC To support the development of a pedestrian friendly City Centre network that offers 
an attractive and safe environment and encourages street activity. To support 
planned growth in walking and to help manage growth in vehicle travel demand. 

AT5 Ensure all new major road 
infrastructure includes a 
provision for cyclists and 
pedestrians (via DCP 
specifications). 

GRC To promote a pedestrian and cycle friendly City Centre, which safely enhances the 
sustainability of the transport network through reducing car travel, congestion and 
emissions and promoting healthy physical activity. 

AT6 Review and update wayfinding 
and signage within the study 
area, including to adjoining 
local government areas. 

GRC To promote a pedestrian and cycle friendly City Centre, which safely enhances the 
sustainability of the transport network through reducing car travel, congestion and 
emissions and promoting healthy physical activity.  

AT7 Provide guidance and advice 
for the provision of end of trips 
facilities for new developments. 

GRC To encourage cycling use which enhances the sustainability of the transport network 
and reduces car travel, congestion and emissions. 

AT8 Audit pedestrian and cycle 
networks to major trips 
attractors (existing and 
proposed). 

GRC To be used as a tool to assist in developing policies that encourage the adoption of 
active transport and to monitor the prevalence and usage of pedestrian and cycle 
infrastructure. 
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ID Item Description Responsibility Purpose  

AT9 Integrate bus stops and train 
stations with well-connected 
networks and provide bicycle 
parking at major stops and 
stations. 

GRC To promote a pedestrian and cycle access to public transport, encouraging the use 
of active transport modes through facility design, making the transport network safer, 
more efficient and more enjoyable. 

AT10 Monitor and analyse bicycle 
riding  demand.  

GRC To assist in planning and prioritising bicycle riding network upgrades and 
development. 

Travel Demand Management 

TDM1 Adopt recommendations from 
the ongoing Parking Study. 

GRC / DPE 
Parking demand management can ensure the parking requirement is met, and 

control available parking.  

This will protect road network capacity and encourage more people to access by 
active and public transport. 

TDM2 Investigate the feasibility of 
introducing Car-Sharing 
Schemes. Promote and provide 
on-street car parking spaces for 
car sharing in neighbourhoods- 
car sharing providers generally 
need density and mixed uses to 
be viable. 

GRC To optimise the use of car parking and road space and help to better manage 
regional road network capacity. 

TDM3 Investigate the feasibility of 
Introducing Alternative Work 
Schedule. 

GRC Through encouraging travel outside of peak periods, the demand for travel may be 
spread more widely, reducing the number of vehicles on the road in the peak period, 
whilst utilising spare capacity in shoulder-peak or off peak periods. This can help to 
better manage regional road network capacity. 

TDM4 
Incorporate Workplace and 

Green Travel Plans into 

Planning Agreements. 

Update the DCP to mandate 

GTPs as part of the 

development applications for 

major new developments. 

GRC To support and encourage active and public transport for accessing Hurstville City 
Centre and help to manage growth in regional traffic demand. 
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ID Item Description Responsibility Purpose  

Develop a standard GTP 

template for developers and 

other organisations. 

Designate a staff member to 
monitor the application of GTP 
and provide advice to the public 
on an ad-hoc basis. 

TDM5 Investigate the Feasibility of 
Implementing ‘Smarter 
Choices’. 

GRC / TfNSW To support and encourage active and public transport for accessing Hurstville City 
Centre and help to manage growth in regional traffic demand. 

TDM6 Investigate the Feasibility of 
Introducing Workplace Parking 
Levy. 

GRC / DPE / TfNSW / 
NSW Treasury 

To protect road network capacity by introducing costs associated with the 
convenience of parking in Hurstville City Centre and helping to rebalance the cost of 
travel towards active and public transport. 

This report is subject to, and must be read in conjunction with, the limitations set out in Section 2 and the assumptions and qualifications contained throughout 

the Report. 
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Glossary of Terms 

Term Definition 

95 Percentile1 A value which 95 percent of the total data observed falls below and 5 
per cent of the total data observed is above this value. 

ABS Australian Bureau of Statistics 

Average Delay1 The additional (excess) travel time experienced by a vehicle or 
pedestrian relative to a base travel time. 

Calibration A process where inputs and assumptions to a traffic model are adjusted 
to ensure the model satisfactorily reflects existing conditions 

Capacity The amount of space there is on the road (or public transport) network 
for users. 

DA Development Application 

DCP Development Control Plan 

Degree of 
Saturation1 (or 
DoS) 

The ratio of arrival (demand) flow rate to capacity during a given flow 
period. Also known as the volume to capacity ratio (v/c ratio), utilisation 
ratio, utilisation factor and traffic intensity. 

EMME Strategic transport modelling software, used for building the strategic 
model 

Future Transport 
2056 

The vision for provision of transport over the next 40 years in NSW 

GMA Greater Metropolitan Area (encompassing Sydney, Newcastle and 
Illawarra) 

GRC Georges River Council 

GTP Green Travel Plan 

HTS 2 Household Travel Surveys - A survey which collects information on 
personal travel behaviour (how and why people travel) across Sydney 
Greater Metropolitan Area (includes Sydney, Illawarra and the Hunter). 
The HTS has been running continuously since 1997/98 and can be used 
to provide annual estimates for an average weekday. 

JTW Journey to work surveys carried out by ABS as part of the census 

LEP Local Environmental Plan, produced by each Council in NSW, guides 
planning decisions for local government areas. 

Level of Service 
(LOS) 1 

An index of the operational performance of traffic on a given roadway, 
traffic lane, approach, intersection, route or network, based on measures 

                                                      
1 SIDRA GLOSSARY of ROAD TRAFFIC ANALYSIS TERMS, Akcelik and Associates Pty Ltd, March 
2017 
2 Household Travel Survey (HTS), Transport for NSW, 2018 
(https://www.transport.nsw.gov.au/performance-and-analytics/passenger-travel/surveys/household-
travel-survey-hts) 



 

 

Term Definition 

such as delay, degree of saturation, density, speed, congestion 
coefficient, speed efficiency or travel time index during a given flow 
period. 

This provides a quantitative stratification of a performance measure or 
measures that represent quality of service, measured on an A to F 
scale, with LOS A representing the best operating conditions from the 
traveller’s perspective and LOS F the worst. 

Paramics model3 A microsimulation modelling software package (Quadstone or SiAS) 
used to simulate traffic at a scale ranging from single junction to wide 
area networks. 

PP  Planning proposal 

PT sensitivity test A sensitivity test was undertaken specifically for this TMAP where an 
assumed investment in public transport services and infrastructure and 
travel demand measures leads to a reduction in the number of vehicle 
trips generated in Hurstville City Centre. 

Public Transport 
Information and 
Priority System 
(PTIPS)4 

A system that uses satellite technology to locate and record all buses 
across the Sydney metropolitan bus network in real time. PTIPS also 
identifies late-running buses and communicates with the traffic 
management system to direct traffic signal priority to late-running buses 
where possible. 

RMS Roads and Maritime Services (also ‘Roads and Maritime’) 

Seed run The microsimulation model is run five times for each, model, with the 
average results provided. To produce a range of results, a random 
number (seed) is used to generate a slightly different pattern of traffic 
movements. Multiple model runs using this randomness ensures that the 
model results are robust. 

SJB Urban 
Design Strategy 

In June 2018, SJB Architects (SJB) completed the Hurstville City Centre
Urban Design Strategy. The strategy:

•  Reviewed and update the existing urban design principles for
Hurstville City Centre;

•  Reviewed existing development standards; and

•  Prepared new urban design controls.

Smarter Choices A phrase used to capture ‘soft’ transport policy measures such as travel 

awareness campaigns, providing incentives for sustainable transport 

options, encouraging car sharing/car pooling and remote working 

STFM Roads and Maritime strategic model, based on STM but with more finely 
calibrated vehicle network 

                                                      
3 Fundamentals of Traffic Simulation, Pete Sykes, June 2010 (pp 131-171) 
4 Public Transport Information and Priority System, Management Information Systems, August 2017 
(https://ecis2014.eu/public-transport-information-priority-system/) 



 

 

Term Definition 

STM Strategic Travel Model, developed by TfNSW to project travel patterns in 
the Greater Metropolitan Area (GMA), under different transport and land 
use scenarios. 

Strategic model A regional or sub-regional model  

T4 The railway service that passes through Hurstville (from 
Cronulla/Waterfall to Bondi Junction 

TfNSW Transport for NSW 

TMAP Transport Management and Accessibility Plan 

TTM TTM Group, a specialist consultancy that collects traffic survey data 

Unreleased 
vehicles 

The microsimulation model assumes a certain flow of vehicles into the 
model network. If these vehicles cannot actually enter the model 
network due to queues blocking back from congested intersections, 
these are called unreleased vehicles and do not contribute to the 
statistics generated by the model. Effectively, these vehicles represent 
drivers who would like to use the road network in the peak period, but 
cannot due to capacity constraints. 

Validation A process where, after calibration, model outputs are compared to 
independent sources of data (not used for the validation)   

 

  



 

 

Scope and limitations 

This report: has been prepared by GHD for Georges River Council and may only be used and relied on by 
Georges River Council for the purpose agreed between GHD and the Georges River Council as set out in 
Section 2.1.6, 4.2, Appendix C, Appendix D and Appendix E of this report. 

GHD otherwise disclaims responsibility to any person other than Georges River Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally 
permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report Section 2.1.6, 4.2, Appendix C, Appendix D and Appendix E. GHD disclaims 
liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Georges River Council, TTM Group, 
Transport for NSW, Roads and Maritime Services and others who provided information to GHD, which 
GHD has not independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the report which 
were caused by errors or omissions in that information. 

The strategic modelling has been carried out using the Roads and Maritime Services STFM model as the 
foundation. No checks or reviews other than those set out in this document have been carried out on this 
model. 

The modelling work requires a number of assumptions, as laid out in Appendix C for traffic growth 
forecasts, Appendix D for the strategic model and Appendix E for the microsimulation model. That is, 
existing observed trip generation rates, travel time and mode choice are assumed to remain constant in 
the future. There are reasons to believe this is not the case, ranging from changes in planning, 
infrastructure, travel costs including fuel, parking, public transport tickets, wider societal behaviour change 
or technology such as Connect and Autonomous Vehicles. Without making this assumption, forecasts 
could not be robust or comparable across projects or organisations. 

To combat the essentially unknowable changes that will be encountered, a range of forecasts are 
produced by changing key underlying assumptions, as documented in Appendix C, which allows for a 
range of possible outcomes to be considered. 
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1. Introduction 
1.1 Background 

Hurstville is a strategic centre for Sydney’s South District. It is a significant retail destination and 

has a growing population. Through the existing rail and bus networks, Hurstville is highly 

accessible. Hurstville is undergoing significant urban renewal in line with NSW policies. To 

assess the impact of these land use changes on the transport network and to develop policies 

and mitigation measures, a Transport Management and Accessibility Plan (TMAP) is required. 

GHD developed the initial Hurstville City Centre TMAP in 2013 for the then Hurstville City 

Council and, following the merger of Hurstville and Kogarah Councils into Georges River 

Council, were commissioned in 2017 by Georges River Council to provide a full update, 

including revised traffic modelling and land use assumptions. 

The study area is shown in Figure 1-1. 

Figure 1-1 Study Area 

 

1.2 What is a TMAP? 

A Transport Management and Accessibility Plan (TMAP) is: 

 A comprehensive assessment of the transport impacts of a major site development or 

redevelopment; and 

 The identification of an appropriate package of measures which will help mitigate the 

impact of the development. 

Within the context of Hurstville City Centre, a range of developments have been planned and 

proposed, the cumulative effect of which may be greater than the sum of its parts. This TMAP 

brings together all of these potential developments and looks at its impact on the City Centre 

holistically. 
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1.3 Structure of this report 

Following this introduction, there are six further sections in this report, as summarised below: 

Section Description 

2 Project context, which expands on the existing policy and strategy 

framework in place in Hurstville and more widely in Sydney, lists key 

reports and documents used in developing the TMAP, in particular the 

Hurstville City Centre Urban Design Strategy (June 2018 ) developed by 

SJB.  

3 Existing conditions, which summarises the data collection and analysis 

carried out for the TMAP. 

4 Traffic Modelling – description and explanation of the modelling 

framework, with results analysis and discussion. 

5 TMAP Measures – discussion and presentation of the revised list of 

measures for the 2018 TMAP, which forms the TMAP Action Plan. 

6 Mitigation measures – presentation and discussion of proposed mitigation 

measures. 

7 Final scenario – definition and analysis of the final scenario, which 

includes a range of mitigation measures. 

8 Summary and conclusions 
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2. Policy Context 
2.1 Policy and Strategy 

The transport policy framework in New South Wales is defined as shown in Figure 2-1. 

Figure 2-1 NSW’s Transport Policy framework5 

 

Through recent NSW Government plans and policies, a number of concepts or strategies are 
likely to have an impact on the development of Hurstville. With the release of Future Transport 

2056, it is critical to review these policies and strategies within the context of the TMAP, to 

ensure forecasts and local strategies show alignment with wider developmental and policy 

processes. 

Future Transport 2056 defines six outcomes as shown in Figure 2-2. 

                                                      
5 Future Transport 2056, March 2018 
(https://future.transport.nsw.gov.au/sites/default/files/media/documents/2018/Future_Transport_2056_
Strategy.pdf) 
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Figure 2-2 Six customer and network outcomes6 

 

2.1.1 Movement and Place 

The road network has many functions including: 

 Connecting our communities through the movement of people and goods; 

 Supporting places and public spaces in our urban areas and regional centres; 

 Facilitating economic growth and prosperity; and 

 Facilitating social activities such as events and celebrations. 

In recognition of these various functions, Transport for NSW (TfNSW) is preparing new 

guidelines for street planning in NSW. The NSW Road Planning Framework (September 2017) 

proposes five different road types, as shown and described in Figure 2-3 below. Ultimately the 

classification of a road corridor to one of these types is based on a corridor’s Movement needs 

and Place function. 

                                                      
6 Future Transport 2056, Figure 6 
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Figure 2-3 Movement and Place7 

 

2.1.2 The three cities 

A prominent concept of recent planning documents is a metropolis of three cities. Hurstville sits 

within the Eastern Harbour City, with connectivity provided by the T4 rail line. Although 

Hurstville has a strong corridor to the north through King Georges Road, the public transport 

links to Kingsgrove and beyond to Parramatta are weaker.  

Figure 2-4 The three cities of Greater Sydney8 

 

                                                      
7 Future Transport 2056, Figure 41 
8 Future Transport 2056, Figure 44 
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2.1.3 Hub-and-spoke network design 

The Future Transport 2056 strategy notes the reliance in Sydney of radial connections to the 

CBD, particularly in public transport provision. For example, Hurstville benefits through the T4 

rail line. However, links to other locations are relatively poor. A hub-and-spoke network design 

seeks to strengthen the overall network through strengthening links between all centres, not just 

the main centre. So, for Hurstville, this may mean stronger connections to Campsie, 

Kingsgrove, Parramatta and Liverpool. This gives residents more choice of destination, provides 

greater access for business and retail in Hurstville and reduces car dependency. 

Figure 2-5 Hub-and-Spoke network9 

 

2.1.4 The 30-minute city 

An aspiration of Future Transport 2056 is to have each resident able to access a metropolitan or 

strategic centre within a 30 minute travel time, so that jobs and services can be accessed 
conveniently10. Hurstville is designated as a strategic centre, so improved travel times to/from 

Hurstville and improved connectivity will be prioritised under the Future Transport 2056 strategy, 

as shown in Figure 2-6. 

                                                      
9 Future Transport 2056, Figure 14 
10 Future Transport 2056, pg 22 
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Figure 2-6 The 30-minute city11 

 

2.1.5 City Serving and City Shaping Corridors 

The fundamental parts of the future transport system are city-shaping and city-serving corridors. 

The hierarchy of corridors in Greater Sydney include: 

 City-shaping corridors – major trunk road and public transport corridors providing 

higher speed and volume connections between our cities and centres that shape 

locational decisions of residents and businesses.  

                                                      
11 Future Transport 2056, Figure 45 
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 City-serving corridors – higher density corridors within less than 10km of 

metropolitan centres providing high frequency access to metropolitan 

cities/centres with more frequent stopping patterns. 

 Centre-serving corridors – local corridors that support, buses, walking and 

cycling, to connect people with their nearest centre and transport interchange 

Source: Future Transport 2056 (TfNSW) 

Corridors pertinent for Hurstville are the following: 

 Parramatta-Bankstown-Hurstville-Kogarah rapid bus. 

 Macquarie Park-Rhodes-Hurstville train/mass transit. 

 Improved rail services on the T4 corridor as part of More Trains More Services (MTMS). 

Development of each of these corridors will significantly improve the accessibility of Hurstville by 

public transport. 

2.1.6 Technology 

The advent of new technologies and the forecasting of how these technologies will shape 

transport demand and infrastructure requirements is challenging, but also critical. The rapid 

changes brought about by technology is already having an impact on how people travel, from 

the opportunity for teleworking and smart-phone driven apps, for example, for Uber, GoGet and 

dockless bike hire, all have the potential to change the way people view and choose transport 

and travel. The consequences of this are that current infrastructure requirements may not be 

suitable in the future. 

For example, if Connected Autonomous Vehicles (CAV) are widely adopted in the next half-

century, there may be a significant reduction in the requirement for car parking spaces, as the 

car can drive itself back home, or be used to fulfil the requirements of a different customer. 

However, these issues mean that forecasting the future for transport is challenging. As a result, 

the method adopted here, in accordance with TfNSW and Roads and Maritime (Roads and 

Maritime Services) guidance documents, uses an approach that assumes future technology and 

behaviour will not be drastically different to that of present-day. Without making this assumption, 

forecasts could not be robust or comparable across projects or organisations. 

To combat the essentially unknowable changes that will be encountered, a range of forecasts 

are produced by changing key underlying assumptions, as documented in Appendix C, which 

allows for a range of possible outcomes to be considered. 

2.1.7 Road Network 

King Georges Road, in particular between Stoney Creek Road and Forest Road is a known 

bottleneck. This area is outside the scope of the TMAP, but it is noted that Roads and Maritime 

Services are working to ease congestion, improve travel times and increase safety on King 

Georges Road, between Beverly Hills and Hurstville (Stoney Creek Road)12. This project 

encompasses consideration of the intersections with Woniora Road, Bridge Street and Forest 

Road. Proposals, that are currently being consulted on are: 

 widening King Georges Road from Stoney Creek Road, Beverly Hills to Forest Road, 

Hurstville to create three lanes in each direction, separated by a concrete median 

                                                      
12 https://www.rms.nsw.gov.au/projects/sydney-south/king-georges-rd-bev-hills-to-south-hurstville/index.html last 
accessed 24th April 2019 
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 removing right turn movements in and out of George, Dudley, Clarence and Percival 

streets to increase safety and improve travel time for motorists traveling on King Georges 

Road 

 relocating and installing of footpaths, street lighting, kerbs and drainage 

 road resurfacing and line marking 

 tree removal, trimming and landscaping. 

2.2 Key Documents 

There are a range of key reports that shape the policy environment and the developmental 

history of Hurstville. 

Table 2-1 List of key documents – State level 

Document Interface with Hurstville 

NSW Road Planning 
Framework (TfNSW) 

Guidance on assessing corridor based on Movement and Place 

South District Plan 2018 
and Greater Sydney 
Region Plan 2018

The Greater Sydney Commission has released five district plans, 
which form guides to implementing A Metropolis of three Cities – The 
Greater Sydney Region Plan at a District level. Georges River forms 
part of the South District, along with Canterbury-Bankstown and 
Sutherland. 

Georges River has a housing supply target of 4,800 additional 
homes, up to 2021. This is based on both the need for dwellings and 
the opportunity to supply. As Hurstville is a transport hub, to meet 
sustainability criteria, a number of these dwellings are planned for 
Hurstville City Centre, leading to densification of the City Centre. 

The South District Plan estimates the City Centre to have 11,600 jobs 
in 2016, with a forecast at 2036 of 15,000 and 20,000 (baseline and 
higher target respectively), indicating a significant increase. 

Greater Sydney Services 
and Infrastructure Plan 
(2018) 

The Greater Sydney Services and Infrastructure Plan sets a 40 year 
vision for transport in the Greater Sydney Region, to enable mobility 
and respond to the needs of customers. 

Road Safety Plan 2021  The Road Safety Plan 2021 has been developed to set new road 
safety priorities that will help NSW work towards the target of a 30 
per cent reduction in road fatalities by 2021 (from 2008 to 2010 
levels). 

Future Transport 2056  TfNSW state that “Future Transport is TfNSW’s update of the 2012 
Long Term Transport Master Plan for NSW. The Strategy and its 
supporting Plans respond to the significant changes occurring today, 
and build on the achievements of the Master Plan, which established 
a once in a generation transport and infrastructure investment 
pipeline for the State”. 

The Future Transport 2056 strategy identifies six key outcomes for 
the future of transportation in NSW. It is the strategic document to 
which the TMAP needs to look to ensure alignment when shaping 
visions and objectives for the Corridor (see Figure 2-2).  
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Document Interface with Hurstville 

Future Transport 2056 also advocates the inter-related concepts of 
the three cities, a hub-and-spoke network and the 30-minute city (as 
discussed in Section 2.1). 

The scope for the Hurstville City Centre TMAP has a horizon of 2036 
and is focussed on the development potential and mitigation of the 
expected increase in traffic during this period. However, it is 
important to view this within the wider context of how Sydney is 
expected to develop. The current long-term thinking around this is 
encapsulated in the Future Transport 2056 suite of documents and 
plans. 

The NSW State 
Infrastructure Strategy 
2018-2038: Building 
Momentum 

Identifies reforms, policies and projects to enable the State to provide 
highly productive infrastructure in a timely manner, to meet the needs 
of a growing population.

The recommendations for transport stem from Future Transport 2056  
and the Greater Sydney Region Plan and include

       High impact network management programs such as pinch

points, clearways and bus priority

 Protected cycleways linking strategic centres (of which
Hurstville is one)

 SmartRail, which includes upgrades of the T4
Waterfall/Cronulla to Bondi Junction line

Sydney’s Rail Future 
(2012) 

Sydney’s Rail Future aims to accommodate demand and growth by 
improving the customer experience, network reliability and service 
frequencies across the network though investment in new services, 
increased capacity and upgraded infrastructure. 

Hurstville is on the Illawarra Line. The following improvements are 
proposed: 

 Services will be better managed to avoid the current situation 
where some of the all-stop trains have fewer passengers 
while faster trains are overcrowded. 

 In the longer term, the stations from Hurstville to Wolli Creek 
will be connected to the rapid transit sector and provide a 
frequent and rapid connection across to the North Shore and 
allow up to an additional 10 trains per hour.  

Sydney’s Bus Future 
(2013) 

Sydney’s Bus Future is Transport for NSW’s long-term plan to 
redesign the city’s bus network to improve connectivity and 
accessibility. The Plan identifies more corridors for potential bus 
priority and Bus Rapid Transit (BRT) investment. 

Proposals affecting Hurstville consist of: 

 Enhancing the rapid route from Hurstville to Macquarie Park; 

 Rouse Hill – Hurstville via T-Way, Parramatta and 
Bankstown; 

 Suburban route from Hurstville to Sydney CBD via Earlwood 
and Newtown; 

 Suburban route from Hurstville to Burwood via Roselands; 
and 

 Suburban route from Miranda to Hurstville via Sutherland. 
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Document Interface with Hurstville 

Sydney’s Walking Future 
(2013) 

Sydney’s Walking Future focuses on projects that will improve 
pedestrian connectivity, and subsequently walking, in Sydney. This 
plan highlights ways to promote walking as well as outlining the 
benefits of walking such as improved health outcomes. 

Key aims of the plan relevant to this study include: 

 Promoting walking for transport through safe walking 
networks around centres and public transport interchanges. 

 Improving pedestrian access and amenity at interchanges to 
encourage walking as part of public transport journeys. 

Sydney’s Cycling Future 

(2013) 

Sydney’s Cycling Future outlines plans to prioritise and deliver better-
connected cycling infrastructure in Sydney. The plan’s overarching 
goal is to make cycling a safe, convenient and enjoyable transport 
option for short trips. Its aims include:  

 Investing in separated cycleways and providing connected 
bicycle networks to major centres and transport 
interchanges. 

 Investing in connected bike routes that are within five 
kilometres of major centres and public transport interchanges 
to help increase bicycle riding for short trips. Bicycle network 
plans will be developed and reviewed in partnership with 
councils, including the Sutherland to Sutherland Hospital 
cycleway and the proposed link between Sutherland and 
Cronulla transport interchanges.  

 Ensuring that land use planning and design supports a 10 km 
bicycle catchment area around new developments and urban 
renewal projects.  
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Table 2-2 List of key documents – Local level 

Document Interface with Hurstville 

Hurstville TMAP (2013) The TMAP process directed the Draft LEP for Hurstville City Centre 
(DHCCLEP), and help it respond to the vision that was set for 
Hurstville as a centre. This vision included its emerging role of 
serving the South District and supporting future growth along key 
metropolitan urban renewal corridors. In doing so, the TMAP 
identified the potential for growth and provided a detailed 
understanding of the fundamental barriers that may prevent this 
growth from being realised.  
By understanding the potential of Hurstville as a centre to support 
growth, the TMAP process established an action plan for managing 
travel and shaping growth in and around the City Centre. The 
direction of this action plan is to build around the centre’s established 
catchment and optimise its existing high-quality transport services 
and infrastructure with the aim of managing the balance between 
land use growth and the forecast increase in travel demand. 
The Action Plan is replicated in this document in Appendix A. 

Hurstville City Centre 
Urban Design Strategy 
(2018) 

In June 2018, SJB Architects (SJB) completed the Hurstville City 
Centre Urban Design Strategy. They worked closely with Georges 
River Council (amalgamated Hurstville and Kogarah Councils) and 
presented to the St George Design Review Panel throughout the 
process. This document has been used as a source of data for this 
TMAP update. 
 
SJB was commissioned by Georges River Council to prepare a 
strategy to: 

 Review and update the existing urban design principles for 
Hurstville City Centre CBD; 

 Review existing development standards; and 
 Prepare new urban design controls. 

 
The report details a range of “opportunity sites”, where SJB have 
highlighted the potential for redevelopment. These have been 
incorporated into the land use forecasts for this TMAP (see Section 
4.3). 
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3. Existing Conditions 
3.1 Introduction 

Underpinning the 2018 TMAP update is a range of newly collected travel data that provides an 

insight into travel behaviours, as well as times and locations of capacity constraint. 

3.2 Travel Demand 

3.2.1 Household Travel Survey 

Household travel survey (HTS) data is collected by TfNSW from randomly selected participants 

from approximately 5,000 households each year, conducted using face to face interviews. Each 

year has a relatively small sample size but is collected together with previous years’ data to 

improve the coverage. The HTS data is a rich source of information on travel patterns across 

Sydney. 

The information allows a benchmarking of Hurstville compared to other regions in Sydney 

Figure 3-1 and Figure 3-2 show the mode and the purpose of travel by trip, respectively, for five 

areas, Hurstville and Kogarah (old local government areas), Central (which includes Sydney 

CBD), South (which includes Sutherland and Hurstville) and South West (which includes 

Liverpool and Bankstown). 

Figure 3-1 Mode of travel by trip 

 

 

Hurstville exhibits similar trip making characteristics to the south region overall. Only the central 

region differs dramatically, through an increase in short walk trips and the greater accessibility 

of public transport. 
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Figure 3-2 Purpose of travel by trip 

 

Approximately 17 percent of car trips are for commuting in Hurstville, which is similar to the 

areas presented for comparison. This proportion is likely to be higher if peak period trips are 

considered. 

3.2.2 Journey to work 

Everyone is asked to fill in journey to work data as part of the five-yearly census, conducted by 

the Australian Bureau of Statistics (ABS). Data collected as part of the 2016 census was 

analysed for this report. 

Data is analysed at the travel zone level, for place of work. Figure 3-3 shows the mode share of 

trips to workplaces in the City Centre, (within the travel zones 2606 and 2653 in purple), with 66 

per cent of people using the car to travel to work. 
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Figure 3-3 Mode share of travel to work to Hurstville City Centre 

 

The percentage of car users is even greater in the wider area, 81 percent, shown in Figure 3-4, 

due to being further from rail and bus routes that exist in the City Centre. Although the total 

number of people working in this area is lower than those in the CBD, the reliance on car use is 

marked. 

Figure 3-4 Mode share of travel-to-work to Hurstville (outside CBD) 

 

The mode share data suggests that trips in and around Hurstville are heavily reliant on the 

private motor vehicle. The proportion of travel using bus is low, which suggests for many trips, 

this is not an attractive option.  

Table 3-1 shows the analysis of journey to work trips undertaken from Hurstville, sorted by most 

popular destination.  
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Table 3-1 Journey to work from Hurstville 

 

The City of Sydney is the most popular destination for work and over 80 per cent of these 

commuters use public transport.  

Second most popular is Georges River Council, with 35 per cent of people using active 

transport to get to work, predominantly walking. Over 50 per cent of people commuting from 

Hurstville to Georges River Council use a car. 

In general, the destinations that are best accessed by rail show high mode shares for public 

transport, including City of Sydney, North Sydney, Waverley, Lane Cove and Willoughby. 

Conversely, destinations without direct rail connectivity have higher private vehicle mode share 

(car, truck and motorbike/scooter), even if in relative proximity to Hurstville. For example, 85 per 

cent of commuting trips to the Canterbury-Bankstown Council area are by private vehicle. This 

reflects the relatively poor service, in terms of convenience and travel time for bus services. 

3.3 Traffic surveys 

The traffic data, collected by TTM Group used in the development of the Hurstville City Centre 

microsimulation traffic model included the following:  

 Intersection turning movement counts were undertaken on the 16th of November 2017 

during the morning (6:00 am - 10:00 am) and evening (3:00 pm - 7:00 pm) peak periods. 

The intersections covered by the survey are shown in Figure 3-5 and listed as follows: 

– King Georges Road and Forest Road. 

– King Georges Road and Bridge Street. 

– Forest Road and Queens Road. 

– Queens Road and Dora Street. 

– The Avenue and Queens Road. 

– Dora Street and McMahon Street. 

– Woniora Road and Ormonde Parade. 

– Woniora Road and Railway Parade. 

– Woniora Road and Empress Lane. 

– Railway Parade and Ormonde Parade. 
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– Railway Parade and Treacy Street. 

– Railway Parade and The Avenue. 

– Forest Road and Durham Street. 

– Forest Road and The Avenue. 

– Forest Road and Alfred Street. 

 Additional traffic counts were undertaken on the 23rd of November 2017 during the morning 

(6:00 am - 10:00 am) and evening (3:00 pm - 7:00 pm) peak periods at the accesses to the 

Hurstville Westfield. 

 Origin - Destination surveys were undertaken on the 16th of November 2017 during the 

morning (6:00 am - 10:00 am) and evening (3:00 pm - 7:00 pm) peak periods.  

 Queue Length surveys were undertaken on the 23rd of November 2017 during the morning 

(6:00 am - 10:00 am) and evening (3:00 pm - 7:00 pm) peak periods. The intersections 

covered by the survey are listed as follows: 

– King Georges Road and Forest Road. 

– King Georges Road and Bridge Street. 

– Queens Road and The Avenue. 

– Woniora Road and Railway Parade. 

– Railway Parade and Ormonde Parade. 

– Forest Road and The Avenue. 

Figure 3-5 Survey locations 

 

3.3.1 Queue lengths 

Queue length surveys were carried out on six of the surveyed intersections. Analysis of the 

queues lengths are provided in Appendix B, Figures B-1 to B-12 which show the queue lengths 

on each arm of the intersections, in vehicles, for AM and PM peaks. The data is summarised in 

Table 3-2, which shows the calculated 50th and 95th per centile queues. This means that there is 

a 50 per cent or 95 per cent probability that all measured queue lengths will be less than the per 

centile values that have been calculated below. 
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The queue length data shows that: 

 Large queues form on King Georges Road in both peak periods, particularly northbound 

in the AM peak, and both directions in the PM peak. 

 At most intersections, the queue levels are relatively consistent across the peak periods. 

 Longest queues on Forest Road / The Avenue come from the north and the west, and 

build up throughout the AM peak from very small queues to 24 vehicles. In the PM peak 

the queue levels are consistent throughout the period, with the 50th per centile being 29. 

 Largest queues for Railway parade come from the west and south approaches in both 

peak periods. 

 Queens Road and The Avenue largest queues are on the east and west approaches 

Table 3-2 Queue length surveys – queue length per centiles 

South 33 50 34 45

East 13 20 22 33

West 41 49 31 39

North 15 21 7 17

South 23 25 24 25

East 6 14 16 23

West 5 15 3 8

North 10 24 15 23

East 15 26 24 29

West 7 18 19 26

North 12 21 11 17

South 17 29 16 21

East 19 24 19 28

West 20 29 15 23

North 10 15 13 20

South 18 27 17 26

East 5 8 6 15

West 24 35 26 35

North 13 24 29 35

East 3 10 10 16

West 24 35 26 27

Railway Parade and Ormonde Parade

Forest Road and the Avenue

King Georges Road and Forest Road

King Georges Road and Bridge Street

Queens Road and the Avenue

Woniora Road and Railway Parade

 

3.3.2 Travel Times 

Utilising the data from the traffic surveys, specifically, the camera footage from each 

intersection, the traffic survey company, TTM, uses number-plate matching technology to 

generate a movement matrix between the intersections and travel times between the 

intersections.  

For illustrative purposes, the travel time matrix (See Appendix F) has been condensed to 5 

origins and destinations as shown in Figure 3-6 and Figure 3-7 for predominantly northbound 

and predominantly southbound routes respectively. 
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Figure 3-6 Indicative travel route speeds – northbound routes 

AM Peak – Northbound routes

 
 
PM Peak – Northbound routes
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Figure 3-7 Indicative travel route speeds – southbound routes 

AM Peak – Southbound routes 

 

PM Peak – Southbound routes 

 

The results are only indicative, and the routes shown on the diagram are for presentational 

purposes – vehicles recorded may not have followed these routes. It is possible that this survey 

method allows for vehicles stopping for a period between observation points, or for variation in 

the route taken. Nevertheless, a number of observations can be made about this data: 

 Most routes that are likely to use the roads around the periphery of Hurstville City Centre 

generally show speeds between 15 and 25 km/h. These routes tend to have increased 

speeds and flow capacity as they are co-ordinated traffic routes with linked traffic signals. 

 Generally, routes that pass through Hurstville City Centre show lower travel times, less 

than 15 km/h. This is likely caused by stop and start vehicle behaviour caused by drivers 

accessing parking or shopping and business centres.  
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 Travel times from Railway Parade / The Avenue to Forest Road / Hudson Street and to 

Queens Road / The Avenue are slow in both periods, with an average speed of less than 

10 km/h. This is due to having to take a circuitous route as a section of The Avenue is 

one way north of the railway tunnel. Further, the route passes through a number of 

signalised intersections on Treacy Street and Forest Road which slow progress. 

 Travel times along Queens Road in the eastbound direction (A to B) are generally 

maintained at around 23 to 24 km/h in the AM peak period and around 15 km/h in the PM 

peak. The westbound direction (B to A) shows a significant decrease in median speeds to 

8 km/h in the PM peak. This is the direction of the most congested traffic in the PM and is 

likely to be caused by the intersection between Forest Road and King Georges Road. 

3.3.3 Pedestrians and cyclists 

As part of the intersection counts, pedestrians and cyclists were also observed and counted. 

Figure 3-8 and Figure 3-9 show the number of pedestrians observed during the survey periods, 

AM and PM peak respectively. 

Figure 3-8 Observed pedestrians (AM peak period 06:00-10:00) 
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Figure 3-9  Observed pedestrians (PM peak period 15:00-19:00) 

 

Figure 3-8 and Figure 3-9 show where significant numbers of pedestrians interact with traffic. In 

particular, Forest Road (between The Avenue and Park Road), near Westfield, Dora Street near 

the Civic Centre and Railway Parade to the south of the railway line. Comparison of pedestrian 

counts between these figures indicate that the PM peak period has more pedestrians than the 

AM peak, reflecting the retail and shopping components of travel demand that are more 

prevalent in this period. 

As summarised in Section 2.1.1, within areas of high pedestrian movement, such as Hurstville 

City Centre, Movement and Place function will have competing classifications, with high 

pedestrian movements providing a proxy for where the ‘place’ locations are in Hurstville. 

However, a number of these locations also have high traffic demands, potentially leading to a 

conflict between movement requirements and place upgrade requirements. 

The intersection survey counts recorded the number of cyclists that pass through the 

intersections, with the totals shown in Table 3-3. The data suggests there are only a small 

number of cyclists in and around Hurstville City Centre. 
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Table 3-3 Number of cyclists at surveyed intersections 

Intersection AM Peak Period 

(06:00 – 10:00) 

PM Peak Period 

(15:00 – 19:00) 

King Georges Road / Forest Road 1 0 

King Georges Road / Bridge Street 6 2 

Forest Road /Queens Road 5 1 

Queens Road / Dora Street 3 5 

Queens Road / The Avenue 1 3 

Dora Street / McMahon Street 2 5 

Woniora Road / Ormonde Parade 3 7 

Woniora Road / Railway Parade - 9 

Woniora Road / Empress Lane - 4 

Railway Parade / Ormonde Parade - 3 

Railway Parade / Treacy Street 8 4 

Railway Parade / The Avenue 6 7 

Forest Road / Durham Street 11 4 

Forest Road/ The Avenue 5 1 

Forest Road / Alfred Street 5 1 

 

3.3.4 Comparison with 2012 

The revised traffic surveys provided an opportunity for comparing the data collected with the 

data from 5 years ago. Although traffic volumes vary on a day-to-day basis, the results of the 

analysis seem intuitively correct, based on the fact that the magnitude of the changes may well 

vary from day-to-day. 

Figure 3-10 and Figure 3-11 show the differences in observed volumes between 2012 and 

2017, with increases shown in red bands, decreases shown in green bands. The greater the 

thickness, the larger the increase/decrease. 

The figures show an increase in most areas, particularly: 

 Queens Road 

 The Avenue 

 The Avenue and Park Road, especially in the PM peak, which is likely to be affected by 

changes in the trip generation at Westfield. 

 Treacy Street and Railway Parade is a complex intersection. The data suggests that 

traffic has increased northbound on Treacy Street and decreased in the southbound 

direction. On Railway Parade the volumes have increased in the eastbound direction and 
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decreased in the AM peak in the westbound direction. It is not clear whether these 

changes are reflective of overall trends or are particular to the days surveyed.  

Figure 3-10 Comparison of traffic volumes between 2012 and 2017 surveys 
(AM Peak 2 hours) 

 

 

Figure 3-11 Comparison of traffic volumes between 2012 and 2017 surveys 
(PM Peak 2 hours) 
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3.4 Public transport 

3.4.1 Services 

Hurstville is served by Hurstville Railway station on the T4 line from Waterfall and Cronulla and 

the South Coast Intercity Line from Port Kembla/Bomaderry/Wollongong and Thirroul (see 

Figure 3-12). These services are destined for Bondi Junction with stops in the CBD at Redfern, 

Central, Town Hall and Martin Place. This provides a frequent service to the north and south 

with an average headway of approximately 10 minutes in the peak and 12 minutes in the 

daytime outside the peak. 

Figure 3-12 Rail network maps – T4 line (left), South Coast Line (right) 

 

 

Numerous bus routes serve Hurstville, through three providers, State Transit, Transdev and 

Forest Buses as indicated in Figure 3-13. 

Figure 3-13 Hurstville bus route network maps 

 

Bus routes are segregated by the railway line, with services to the south terminating on 

Ormonde Parade. Services to the west, north and east stop in Hurstville City Centre at a 

number of locations. 
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3.4.2 Opal data analysis 

Opal data has been collected for:  

 Rail journeys starting and ending at Hurstville and Allawah stations; and 

 Bus journeys starting and ending at all bus stops in the CBD. 

This information allows a picture of when and where people are using public transport to be 

developed. 

Figure 3-14 shows the profile of travel demand at Hurstville station for train users. The chart 

clearly shows a peak in boarders between 7 am and 8 am, with another peak in the pm, which 

although smaller in magnitude, is high between 4 pm and 7 pm. This reflects the volume of 

people commuting to Sydney CBD from Hurstville. 

The weekend usage is quite different, with considerably fewer passengers and without the am 

and pm peak periods. 

Figure 3-14 Opal activity at Hurstville station (train users) 

 

In contrast, as indicated in Figure 3-15, overall numbers of users of buses in Hurstville is much 

lower (the charts have the same scale). In addition, buses are generally used to access 

Hurstville in the morning and leave Hurstville in the afternoon. 



 

GHD | Report for Georges River Council - Hurstville City Centre TMAP, 21/26882/ | 31 

Figure 3-15 Opal activity at Hurstville bus stops (bus users) 

 

Analysis has been carried out on which bus stops have the most passengers, as shown in 

Figure 3-16. 

Figure 3-16 Opal data for bus – analysis of tap-on and tap-off locations (all 
day) 
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The stops south of Hurstville railway station on Ormonde Parade have boarding and alighting 

services, whereas to the north of the station, locations for boarding and alighting tend to be 

different, although focussed around the bus station and the series of stops around Westfield. 

3.4.3 Public Transport Information and Priority System (PTIPS) 

Transport for NSW provided GHD with two weeks of PTIPS data from November 2017. The 

PTIPS data provides details of bus travel times, using GPS tracking for the entire bus fleet, 

resulting in a substantial set of data. 

Data was provided for most services coming in and out of Hurstville. The average weekday data 

was analysed by each services departure time, to produce charts showing the average 

difference between timetabled travel time and actual travel time. This analysis is illustrated in 

Figure 3-17, Figure 3-18 and Figure 3-19, where the mean travel time variation (‘mean’) is a 

blue line with standard deviations from the mean marked in orange and grey, to show the 

variability of the travel time differences from timetable. 

A number of trends were found, illustrated in Figure 3-17, Figure 3-18 and Figure 3-19 which 

are subsets of the total data analysed. 

 Buses experience more delay, on average, in the AM peak period (see Figure 3-17 for 

example); 

 For a number of routes, there is also a spike in delay around 3 pm, which coincides with 

school finishing times (see Figure 3-18 for example); and 

 The routes that are shorter tend to have less difference from timetabled times and less 

variance (comparing Figure 3-17 with Figure 3-19 which have approximately 54 and 29 

minute timetabled time respectively). 

Hurstville buses are often the terminating point of long distance services, to/from Macquarie 

Park, Strathfield, Parramatta, Bankstown for example, which brings with it increased delays and 

variability in arrival times. This is a particular issue when the services are not frequent enough to 

be ‘turn-up-and-go’ services.  

Figure 3-17 PTIPS bus data, 450 from Strathfield to Hurstville 
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Figure 3-18 PTIPS bus data, 940 from Hurstville to Bankstown 

 

Figure 3-19 PTIPS bus data, 943 from Lugarno to Hurstville 

 

3.5 Road Safety 

The NSW Centre for Road Safety has supplied GHD with historical crash statistics for the 

Hurstville City Centre road network for the years 2012 – 2016.  The crash data was used to 

determine the main factors contributing to crashes within the study area, and identify key road 

sections, relationship with transport modes, and the overall financial impact per annum resulting 

from current reported statistics.  

A review of the crash data highlights that during the period of 2012 – 2016, a total of 399 crashes 

were recorded in the Hurstville City Centre region, resulting in a total of 273 casualties. 
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It was observed that the majority of crashes occur in proximity to intersections and are related to 

the intersection configuration and/ or peak traffic conditions as shown in Figure 3-20. Circles have 

been placed at all crash locations within the study area. The greater the size of the circle, the 

greater the number of crashes in that location. 

Figure 3-20 Hurstville City Centre Crash Locations 

   

Source: NSW Centre for Road Safety – Modified by GHD 

Table 3-4 identifies the highest ranked crash types recorded along the Hurstville City Centre road 

network.  

Table 3-4 Hurstville City Centre Highest Ranked Crash Types (2012-2016) 

RUM 
Code 
(Crash 
type) 

Key 
Characteristics 

No of 
Crashes 

% of Total 
Crashes 
recorded in 
CBD 

No of 
fatal 
crashes  

% of 
total 
fatal 
crashes 

No of 
injuries 

% of total 
injuries 

30 Rear End 91 23% 0 0% 67 25% 

21 Right Through 68 17% 0 0% 50 18% 

10 Cross Traffic 40 10% 0 0% 27 10% 

Table 3-5 provides an understanding of the overall historical annual crash profile in the 

Hurstville City Centre study area and highlights that in general the number of crashes is 

reducing, with the exception of an increase in 2016.  

It can be seen that lowest rate of injury per crash was recorded at 0.44 in 2013 with the rate 

increasing from 2014 onwards. The rate of injury per crash in Hurstville City Centre in 2016 was 

recorded at 0.93. A comparison of crashes in 2012 and 2016 shows that, despite the total 

number of crashes decreasing, the number of injuries resulting from crashes has remained 

steady. 

Crash location 
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Table 3-5 Historical Crash Trends in Hurstville City Centre (2012-2016) 

Year No. of Crashes No. of Injuries Rate of Injury 
Per Crash 

2012 104 66 0.63 

2013 90 40 0.44 

2014 68 43 0.63 

2015 66 58 0.88 

2016 71 66 0.93 

It should be acknowledged that although the crash trends have generally reduced, the volume 

of crashes in the City Centre is still significant, which results in a substantial financial penalty to 

the economy on a per annum basis. An investment to improve the road environment has the 

potential to offer a significant annual return.  

Figure 3-21 provides an understanding of key crash clusters and their key attributes. 

Figure 3-21 Crash Trend Snapshot for Hurstville City Centre (2012-2016) 

 

The following can be determined from reviewing the above data sets: 

 A number of pedestrians and cyclists have been involved in crashes throughout the 

Hurstville City Centre, the majority of which occurred along: 

– Forest Road between King Georges Road and Queens Road; and 

– Railway Parade - Woniora Road between Lily Street and King Georges Road. 

 The highest volume of crashes occurred along: 

– Queens Road between Forest Road and Wright Street (85 crashes , which equates to 

over 17 per year); 

– Railway Parade – Woniora Road between King Georges Road and Lily Street (79 

crashes, which equates to over 15 per year); and 

– Forest Road between King Georges Road and Queens Road (73 crashes, which 

equates to over 14 per year) 

 The injury rate on all three routes appears to be high and impacts on the economy. 
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 Intersections that demonstrated a high crash rate include King Georges Road with Forest 

Road, Queens Road with Park Road and Queens Road with Wright Street. These 

intersections exhibited crashes of over 20 during the recorded period. 

 Queens Road appears to historically operate with intersections that experience a 

significant amount of crashes per annum. 

The data above demonstrate that improving pedestrian and cycling infrastructure, as well as 

intersection and road network operations along Queens Road, Forest Road and Railway 

Parade - Woniora Road, could provide great benefit. 

A comparison of the crash statistics in the Hurstville City Centre within the five year periods of 

2012 – 2016 and 2007 – 2011 highlights the following key points: 

 An overall decrease in crashes by approximately 18 per cent; 

 Despite a reduction in the number of crashes, the injuries resulting from crashes has 

increased significantly. The rate of injury per crash has increased on average by 

approximately 71 per cent from 0.41 to 0.70; 

 There were two fatalities in the five year period of 2012 – 2016, one more than recorded 

in 2007 – 2011; 

 An overall decrease in crashes involving pedestrians or cyclists. Key routes in the 

Hurstville City Centre were recorded as having 24 pedestrian or bicycle related crashes in 

2012 – 2016, in comparison to 29 from 2007 – 2011; and 

 The intersections of Queens Road with The Avenue and Queens Road with Hudson 

Street  recorded less than 10 intersection crashes in 2012 - 2016, fewer than the 

recorded number in 2007 – 2011. In contrast, the intersections of Queens Road with 

Wright Street and Durham Street with Lily Street has seen an increase in intersection 

crashes when compared to statistics from 2007 – 2011.   

3.6 Roads and Maritime Services – Reservations 

Roads and Maritime have advised that: 

“Roads and Maritime has a number of reservations throughout the study area. The reservations 

need to be retained in any proposed changes to the LEP zoning and Land Reservation 

Acquisition. These include: 

 King Georges Road intersections with Forest Road, Bridge Street, Woniora Road – 

Roads and Maritime has a long standing reservation at the corner of Woniora Road and 

King Georges Road as shown by the pink colour in [Figure 3-22] 

 MacMahon Street and Forest Road – Roads and Maritime has never formally abandoned 

this reservation and should remain as SP2 classified road in LEP maps [Figure 3-23]” 
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Figure 3-22 Road reservation – Woniora Road 

 

 

Figure 3-23 Road reservation – Forest Road, MacMahon Street 
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3.7 Data analysis summary 

The following observations have been made based on analysis of the available data: 

 Two-thirds of the journey to work trips destined for Hurstville City Centre are made by car. 

 Rail is a significant mode for people travelling to Sydney CBD for work. 

 Bus use is less significant, with fewer people using these services, compared to rail. 

 Traffic queues are relatively consistent across each peak period, with the largest queues 

on King Georges Road and Queens Road. 

 Traffic volumes have grown between 2012 and 2017, in particular on Queens Road and 

The Avenue. 

 In terms of road safety, there has been a decrease in crashes of 18 percent between 

2007-11 and 2012-17. However, the rate of injury per crash has increased significantly 

during this time.  

 Hurstville buses are often the terminating point of long distance services, which brings 

with it increased delays and variability in arrival times.  
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4. Traffic Modelling 
4.1 Introduction 

Traffic modelling has been carried out to provide an empirical basis for the traffic forecasts, 

impacts and assessing the opportunities for ameliorating the impacts. 

In order to do this, the framework needs to have the ability to incorporate a range of input 

changes that are likely to affect the transport network in and around Hurstville. The approach 

adopted is illustrated in Figure 4-1 and expanded upon below. 

Figure 4-1 Modelling framework 

 

Forecast traffic impacts in Hurstville will change based on a range of factors, internal and 

external to Hurstville itself. The modelling framework has been developed to capture each of 

these in an efficient manner.  

The steps carried out in the modelling process are laid out in Table 4-1. 
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Table 4-1 Modelling Framework 

Modelling Step Purpose 

1 - STFM To capture regional changes in land use, large scale infrastructure 
changes, both road and public transport  

1a – Cordoning 
STFM 

STFM is too large to efficiently add further detail into the Hurstville 
area, as is required for the TMAP, so a sub-area network is extracted 
as the basis for the Hurstville Strategic Model. 

2 Hurstville 
strategic model 
(HSM) 

More detail is added to the ‘sub-area’ model. 
The model is then calibrated in more detail using observed traffic 
volumes. 

2a – Cordoning 
the Hurstville 
strategic model 

A further sub-area process is carried out to extract information for the 
microsimulation model 

3 – 
Microsimulation 
model 

Provides a detailed representation of individual vehicles on the road 
network, allowing for in depth analysis.  

4 – SIDRA 
models 

Used for detailed modelling of individual intersections or small 
networks. An efficient tool for optimising intersection configurations 
and signal timings 

5 – Final 
microsimulation 
models 

Incorporate suggested changes to the road infrastructure to assess 
the impact of the changes. 

Through this approach, the outputs from the modelling process at each stage can be analysed 

and compared, to be used as a source of data for forecasting the impacts of development and 

infrastructure improvement. 

This chapter includes the following sub-sections. 

 Assumptions and exclusions 

 Land use and traffic forecasting 

 Strategic Modelling 

 Microsimulation modelling 

 SIDRA intersection modelling 

4.2 Assumptions and Exclusions 

 Data provided by Roads and Maritime as part of STFM are assumed to be correct. No 

additional verification of the model has been carried out, beyond the detailed analysis in 

Hurstville City Centre 

 Traffic survey data provided by TTM and traffic signal data provided by Roads and 

Maritime are assumed to be correct. 

 Land use forecasts are converted to vehicles based on agreed trip generation rates 

where required.  

 Trip generation information provided in DA and PP documents have been used in 

developing the land use forecasts. This information has not been verified. 

4.3 Land Use and forecasting traffic 

During the project, a range of issues surrounding the traffic forecasting were discussed in 

consultation with Georges River Council. Details of the assumptions made are provided in 

Appendix C. 
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In order to forecast the future traffic situation in Hurstville a number of assumptions needed to 

be made. One such assumption was that the traffic growth primarily arises from three sources: 

1. Background traffic growth, as defined in the strategic traffic model (STFM). This growth is 

derived from TfNSW land use forecasts (version LU16), combined with the forecast 

infrastructure available, such as Westconnex and other road schemes. Note that, as the 

demands in STFM are derived from TfNSW forecasts using the Strategic Travel Model 

(STM), they incorporate public transport infrastructure provision, such as Sydney Metro 

and CSELR, effectively reducing the number of car trips forecast. 

2. Development Applications (DA) and Planning Proposals (PPs) as provided by Georges 

River Council (see Appendix C) for details. All DA and PPs that are currently registered, 

have been included in the analysis. 

3. Opportunity Sites as defined in the Hurstville City Centre Urban Design Strategy. 

Opportunity sites are shown in light blue in Figure 4-2. The likely development sizes for 

each opportunity site, as defined in the Urban Design Strategy, were converted into trip 

generation using the assumptions set out in Appendix C. 
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Figure 4-2 Opportunity sites (Urban Design Strategy) 
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As there are uncertainties surrounding the timing and final state of the Opportunity Sites, a 

number of assumptions are required regarding the pace of the build-out rate of different types of 

developments. As a result, the proportion of build-out of the opportunity sites is lower in each 

forecast year when compared to the DA/PP sites.  

Table 4-2 presents how these uncertainties have been translated into mode inputs, showing the 

amount of proposed development that is expected to have been developed by 2026 and 2036 

under three scenarios (low growth, baseline and high growth). 

Table 4-2 Assumed development build-out rates  

Development Year Low Baseline High 

DA/PP 2026 30% 40% 50% 

DA/PP 2036 70% 80% 100% 

Opportunity Sites 2026 20% 30% 60% 

Opportunity Sites 2036 50% 60% 80% 

 

There are a range of other assumptions implicit in the trip generation forecasts. The trip 

generation rates used are adopted from Roads and Maritime recommendations and other 

verified sources. However, these rates assume existing trip making behaviour will continue in 

the future. As a result, a number of sensitivity tests have been adopted to explore the potential 

impact of wider behavioural or infrastructure changes, as shown in Table 4-3. 

Table 4-3 Sensitivity test assumptions 

Assumption Potential adjustment and ramifications Recommendation 

Trip generation rates 
and directional split. 

Adjusting the rates can increase or 
decrease the forecast amount of traffic for a 
development. 
However, each development needs to be 
dealt with consistently and the current rates 
have been approved for use in the past. 

No change made. 

Allowance for 
improved public 
transport. 

Improved service provision for bus and rail 
leads to reduced car use. 

Sensitivity test in the 
strategic model with 
25% reduction in 
development trips 
to/from Hurstville and 
a 10% reduction in 
existing trips to/from 
Hurstville. 

Allowance for 
improved active 
transport. 

Improved facilities for walking and cycling 
leads to reduced car use. 

Allowance for 
improved travel 
demand measures. 

Travel plans, reduced workplace parking, 
reduction in the provision of residential 
parking spaces and/or increased fees for 
parking all have the potential to reduce car 
use. 

Adjustment of 
background traffic 
growth. 

The traffic growth reported from the 
strategic model is a point estimate and may 
vary due to:  

 A detailed representation of 
Hurstville with capacity constraint. 

 A change in underlying strategic 
land use assumptions. 

 A change in economic 
assumptions, such as fuel costs 
and duty, GDP growth etc. 

 The advent of autonomous 
vehicles. 

Sensitivity test in the 
strategic model to 
reduce background 
growth by 25% for 
2026 and 2036 to 
assess the impact on 
the road network. 
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4.4 Strategic Model 

4.4.1 Introduction 

The strategic model enables the changes in the wider area to be combined with local changes 

in Hurstville in order to assess the local impact in Hurstville City Centre. 

To do this effectively, the zone system in Hurstville needs to be represented at a finer level of 

resolution. This is illustrated in Figure 4-3, which denotes the centre of each HSM zone with a 

red triangle. The boundary of each STFM travel zone is represented by the red lines as seen on 

the Figure 4-3 map. There are approximately 60 additional zones in the Hurstville City Centre 

area.  

Figure 4-3  HSM zone system, compared to STFM 

 

4.4.2 Model Calibration 

Calibration of the Hurstville Strategic model was undertaken in accordance with to the 

methodology set out in the Roads and Maritime Services Traffic Modelling Guidelines, 2013. 

Calibration was undertaken for the morning and evening peak periods based on a comparison 

against hourly link volumes, derived from the turning movements at intersections.  

The calibration requirements are assessed using the GEH statistic, named after Geoffrey E 

Havers who developed the measure in the 1970s, as defined in the following equation. 

𝐺𝐸𝐻 =
(𝑉 − 𝑉 )

0.5 ∗ (𝑉 + 𝑉 )

 

where  Vm is modelled volume and 

  Vo is observed volume 

Table 10.3 of the Roads and Maritime Services Traffic Modelling Guidelines 2013 stipulate that  

 95 per cent of link volumes should have a GEH of less than 5. 

 R2 values to be included with plots and be greater than 0.9, indicating a good fit 

between observed and modelled volumes. 

Note that as the strategic model has only a rudimentary representation of intersections, it is not 

considered appropriate to calibrate to turn counts. Calibration to link counts is sufficient for the 
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purposes required. Table 4-4 shows the summary statistics for the AM and PM peak periods 

(07:00 – 09:00 and 16:00-18:00 respectively) which meet the criteria set out above. 

Table 4-4 Hurstville Strategic model calibration statistics 

GEH value AM Peak AM Peak (%) PM Peak PM Peak (%) 

Less than 3 94 85% 98 88% 

Less than 5 106 95% 105 95% 

Less than 10 111 100% 111 100% 

Total observations 111 100% 111 100% 

A detailed model development report is included as Appendix D, which includes plots of 

observed versus modelled traffic flows. 

4.4.3 Analysis of traffic growth 

As defined in Table 4-2, three scenarios for traffic growth were produced, for two forecast years, 

2026 and 2036.  

Table 4-5 shows the number of trips starting, ending or passing through the Hurstville City 

Centre study area (note this is consistent with the microsimulation model network, and so 

includes King Georges Road). 

Table 4-5 Traffic growth in Hurstville 

Year Scenario Number of vehicles 

AM Peak 
(07:00-09:00) 

AM Peak 
(%) 

PM Peak 
(16:00-18:00) 

PM Peak 
(%) 

2017   29,676  -  31,053  - 

2026 Low  34,317  16%  37,071  19% 

Baseline  34,749  17%  37,726  21% 

High  35,738  20%  39,333  27% 

2036 Low  37,019  25%  40,698  31% 

Baseline  37,437  26%  41,390  33% 

High  38,249  29%  42,886  38% 

From these results, traffic growth is forecast to be slightly higher in the PM peak than the AM 

peak, largely due to the land uses in Hurstville City Centre. Commercial and residential land 

uses have similar rates in the AM and PM, but retail will produce more vehicles in the PM. In 

addition, the base year demand is greater in the PM peak, particularly as the data collected was 

on a Thursday, where late-night shopping generates more trips. 

As a result, the PM peak has more vehicles in the base model and has a higher growth rate. 

4.4.4 Sensitivity Testing 

Five sensitivity tests were defined, as detailed in Table 4-3. The total traffic within Hurstville 

under each of these tests is shown in Figure 4-4 and Figure 4-5 for AM and PM peaks, 

respectively.  

The sensitivity tests sought to explore the impact of varying the number of vehicles on the road 

network, based on assumed changes to trip-making behaviour in the future. More details are 

provided in Appendix C. 

The background growth test (bg test) – a 10% reduction in the growth in traffic, network-wide 

(outside Hurstville) 
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The public and active transport test (pt test) – a 25% reduction in the trip generation rates for 

new developments in Hurstville City Centre and a 10% reduction in the trip generation rates for 

existing development in Hurstville City Centre.  

Figure 4-4 Traffic growth in Hurstville, AM peak, sensitivity tests 

 

Figure 4-5 Traffic growth in Hurstville, PM peak, sensitivity tests 

 

The PT sensitivity test, which incorporates public transport, active transport and travel demand 

measures, reduces the overall number of trips in the study area by the largest proportion, when 

compared to the background growth test. 

4.4.5 Results analysis 

The strategic model produces a range of diagnostic outputs used for assessing how the network 

is operating. The network within Hurstville City Centre was left unchanged from the 2017 

network for this analysis. 

More detailed analysis is provided in Appendix D. 
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In summary the model shows increases in traffic volumes by 2036 in the following locations in 

particular: 

 King Georges Road, exacerbated by the proposed widening between Stoney Creek Road 

and Connells Point Road; 

 Forest Road/Queens Road (to the north of Hurstville City Centre); 

 Railway Terrace; and 

 Forest Road/Durham Street (to the east of Hurstville City Centre). 

The increase in traffic caused by background traffic volumes and from additional traffic 

generated by the developments within Hurstville. 

Table 4-6 presents total vehicle kilometres and vehicle hours travelled on the road network in 

Hurstville City Centre. The exact roads included are coincident with the Paramics model 

network. Note that this data does not cover the entire trip by the user (unless it is entirely within 

the environs of Hurstville City Centre) but does show how the total kilometres and time travelled, 

is expected to increase in Hurstville in the future.  

Table 4-6 HSM Vehicle Kilometre and Vehicle Hour Statistics 

 AM Peak PM Peak 

 Veh km % change Veh hrs % change Veh km % change Veh hrs % change 

2017 44,367  1,906   45,960    1,926   

2026 low  51,353  16%  2,349  23%  54,111  18%  2,475  29% 

2026 baseline  51,693  17%  2,376  25%  54,807  19%  2,541  32% 

2026 high  52,777  19%  2,462  29%  56,338  23%  2,687  40% 

2036 low  54,946  24%  2,648  39%  58,533  27%  2,880  50% 

2036 baseline  55,460  25%  2,688  41%  59,196  29%  2,948  53% 

2036 high  56,147  27%  2,757  45%  60,744  32%  3,123  62% 

Table 4-6 shows that: 

 In the PM peak in 2036, the model forecasts travel times will increase by approximately 

53 per cent (baseline) compared to 2017. The increase is 41 per cent in the AM peak. 

 Vehicle hours increase more quickly than vehicle kilometres as demand increases. The 

more congested the network, the greater impact of additional trips. 

There are 390 one-directional links in Hurstville City Centre captured in this analysis. Figure 4-6 

and Figure 4-7 present the number of links which are over-capacity, or nearing over-capacity. 
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Figure 4-6 Mid-block link volume/capacity analysis, AM peak period (07:00-
09:00) 

 

 

Figure 4-7  Mid-block link volume/capacity analysis, PM peak period 
(16:00-18:00) 

 

Figure 4-6 and Figure 4-7 show that the number of links nearing capacity or are over-capacity, 

increases in 2026 and in 2036. Overall, the number of links nearing capacity is a small 

proportion of the overall total (perhaps only 5 per cent of links are nearing capacity in 2036), 

however the HSM is not properly assessing the constraints of intersections and furthermore, the 

impact of one congested link can spread to others. As a result, these figures may not show 

where significant issues may arise. This is the reason for carrying out microsimulation 

modelling. 
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Table 4-7 provides similar data to Table 4-6 but for the sensitivity tests undertaken. The 

sensitibity tests, defined in Section 4.4.4 are abbreviated here to PT (public and active transport 

test) and BG (background growth test). 

Table 4-7 HSM Vehicle kilometre and Vehicle Hour Statistics – sensitivity 
tests on baseline scenario 

Scenario AM Peak (07:00-09:00) PM Peak (16:00-18:00) 
Veh km % 

change 
from 
2017 

Veh hrs % 
change 
form 
2017 

Veh km % 
change 
form 
2017 

Veh hrs % 
change 
from 
2017 

2017 44,367  1,906   45,960    1,926   

2026 baseline  51,693  17%  2,376  25%  54,807  19%  2,541  32% 
2026 PT test  50,458  14%  2,279  20%  52,892  15%  2,377  23% 

2026 BG test  50,722  14%  2,304  21%  53,688  17%  2,455  27% 

2026 PT+BG test  49,520  12%  2,211  16%  51,789  13%  2,294  19% 

2036 baseline  55,460  25%  2,688  41%  59,196  29%  2,948  53% 
2036 PT test  53,830  21%  2,547  34%  56,764  24%  2,702  40% 

2036 BG test  53,798  21%  2,551  34%  57,623  25%  2,808  46% 

2036 PT+BG test  52,208  18%  2,415  27%  55,123  20%  2,568  33% 

Table 4-7 shows that: 

 In 2036, the PT and BG tests both reduce vehicle hours on the network by 4 to 5 per 

cent, albeit at different locations on the network. 

 The equivalent reduction in vehicle hours is 7 per cent in the AM peak.  

 In the PM peak, the difference in vehicle hours is 13 per cent in the PT test and 7 per 

cent in the BG test, reflecting the overall increase in congestion in Hurstville City Centre 

in the PM peak 

This analysis shows that the specified reductions in travel demand in the Hurstville area can 

have a significant impact on overall travel times. 

Volume/Capacity plots are presented in Appendix D. In summary the plots show: 

 Traffic conditions on Forest Road near King Georges Road improve in the AM peak in 

2026. This is likely to be due to changes in routes caused by Westconnex, including the 

duplication of the M5. 

 Congestion eastbound on Queens Road in the AM peak worsening by 2036. 

 Congestion westbound on Queens Road in the PM peak worsening by 2036. 

 Congestion in both directions on Forest Road between Durham Street and Hudson 

Street in both peaks, but particularly the PM peak. 

 Congestion on The Avenue increasing in the PM peak as workers leaving the city 

centre mix with shoppers leaving Westfield. 

 Congestion at Railway Parade and Treacy Street worsening in both peaks, but 

particularly the AM peak. 

4.4.6 The widening of The Avenue Underpass 

Consideration is being made to widening The Avenue where it passes under the railway line, 

between Treacy Street and Railway Parade, from the current narrow two lanes to 4 lanes (two 

lanes in each direction. 
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A test was carried out using the strategic model to assess the likely ramifications of the 

widening for general traffic movements. More detail is provided in Section 4.1.4 of Appendix D. 

The results of the test on the widening of The Avenue underpass suggest that: 

 Travelling into Hurstville from the southeast via the underpass will be made more 

attractive, potentially reducing traffic volumes on Lily Street and Forest Road, but 

increasing them on Treacy Street and Park Road. 

 The widening of the underpass relieves traffic from the Treacy Street bridge over the 

railway and could alleviate the constraint at the Treacy Street/Railway Parade to some 

extent.  

 Travelling through Hurstville is made more attractive, particularly from south-east to 

northwest via Park Road and from the east to the south via Railway Parade. 

4.5 Microsimulation modelling 

This section summarises the work carried out in developing the microsimulation model and 

analyses the outputs. 

The Hurstville model was originally developed and has been upgraded using the Q-Paramics 

microsimulation traffic modelling software suite and was calibrated and validated according to 
the standard set out in the Roads and Maritime Services Traffic Modelling Guidelines, 2013. 

More detail is provided in Appendix E. 

The calibration and validation of the Hurstville City Centre microsimulation traffic model is based 

on a number of assumptions. These include: 

 Traffic count data collected by TTM in November 2017. The count data includes the 

following: 

– Vehicle turning movement counts. 

– Origin-Destination (O-D) surveys. 

– Intersection queue lengths. 

 Signal timing and phasing data provided by Roads and Maritime Services. 

The Hurstville microsimulation traffic model covers the area bordered by the following roads: 

 King Georges Road to the west; 

 Railway Parade to the south; 

 Wright Street/Lily Street to the east; and 

 Queens Road to the north. 

A map of the study area is provided in Figure 4-8. 
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Figure 4-8 Paramics network coverage 

 

The models network is shown in Figure 4-9. 

Figure 4-9 Paramics model network 

 

Calibration of the Paramics models has been undertaken using similar criteria to the strategic 

model, as detailed in Section 4.4.2. Based on the calibration and validation guidelines 

presented in Roads and Maritime Services Traffic Modelling Guidelines, 2013, a calibrated 

microsimulation model must conform to the following requirements: 

 Flow comparisons with GEH greater than 10 explained; 

 At least 85 per cent of flow comparisons with GEH less than 5; and 

 Coefficient of Determination (R2) between 0.9 and 1.0. 

To validate the microsimulation model, the GEH value for all movements were calculated. They 

are summarised in Table 4-8. 
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Table 4-8 GEH Turning Count Comparisons 

Period Number of Movements with GEH 

<3 <5 <10 >10 

Morning Peak 

8:00-9:00 am 72 (61%) 104 (87%) 120 (100%) 0 (0.0%) 

Evening Peak 

17:00-18:00 pm 69 (58%) 103 (86%) 120 (100%) 0 (0.0%) 

As shown in Table 4-8 the model is well calibrated with the majority of modelled movements 

correlating to observed values with a GEH of 5 or less. 

Analysis of the turning flow comparisons, the slope of the linear relationship and the Coefficient 

of Determination for the morning and evening peak periods shows that the model is well 
calibrated and conforms to the requirements set out in the Roads and Maritime Services Traffic 

Modelling Guidelines, 2013.  

Furthermore, the models have been validated against travel times, queue lengths and access 

volumes. All these measures showed a satisfactory correlation between modelled and observed 

results. 

Analysis of the model outputs for multiple seed runs shows that morning and evening peak 

models are generally consistent across a range of seeds, indicating that the model results are 

stable. 

Based on this, the models can be considered suitable for use in the assessment of future traffic 

conditions. 

Further details are in Appendix E. 

4.5.1 Future model analysis 

Using data produced by the strategic model to apply growth for the baseline scenario, 

microsimulation models for 2026 and 2036, AM and PM peaks were run. Table 4-9 provides a 

statistical overview of the model runs with a comparison to the 2017 calibrated and validated 

model. 
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Table 4-9 Paramics Headline Statistics 

 description 2017 am 2017 pm 2026 am 2026 pm 2036 am 2036 pm 

Vehicle 

hours 

modelled 

value 
959 1,122 1,711 1,909 1,971 2,205 

% 

increase 

from 2017 

  78% 70% 106% 97% 

Vehicle 

kilometres 

modelled 

value 
22,663 23,662 23,535 25,288 24,241 25,200 

% 

increase 

from 2017 

  4% 7% 7% 7% 

Unreleased 

vehicles 
 6 - 1,126 1,103 1,402 1,987 

Table 4-9 shows that the road network in Hurstville gets progressively more congested in the 

future, with an increase in vehicle kilometres of 7 per cent. This corresponds to an approximate 

doubling of travel time by 2036 in the AM and PM peaks, largely caused by the locations with 

the most congestion, in particular King Georges Road. 

Note too, that the number of unreleased vehicles (vehicles that cannot actually enter the model 

network due to queues blocking back from congested intersections) increases substantially in 

the future year. This modelling output signifies a lack of capacity in the road network to deal with 

the amount of traffic demand forecast. This implies that trips will need to be retimed out of the 

peak periods in the future, or additional capacity will be required. 

Similar issues at pinch-points on the road network were found in 2026 and 2036, albeit 

exacerbated in 2036 due to the further increase in forecast volumes. It was found that altering 

the green time per centages at intersections was important to keeping the arterial routes flowing 

and limiting congestion on the collector roads. 

King Georges Road 

Modifications to the traffic signals in the model were necessary to prevent queuing extending 

back and impacting on the intersection of King Georges Road and Woniora Road. Another 

issue identified was the short midblock on King Georges Road between Woniora Road and 

Bridge Street, the coordination of these two intersections is critical to the performance of 

Woniora Road, allowing some level of green phase progress for the right turn from Woniora 

onto King Georges Road. 

Bridge Street / Forest Road 

The biggest difference between 2036 and 2026 was the number of vehicles from Forest Road 

utilising Bridge Street. These vehicles caused queuing on Bridge Street that impacted Forest 

Road. The queuing was due to the intersection of Bridge Street and King Georges Road. The 

balance of green time was difficult to achieve for the competing movements, as too much green 

time for Bridge Street caused queuing on Woniora Street due to upstream queuing on King 

Georges Street. 
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Railway Parade and Woniora Road 

The short midblocks on Woniora Road also caused some issues with the increased traffic. 

Between Ormonde Parade and Railway Parade the southbound movement needed to be 

prioritised and coordinated. 

Railway Parade and The Avenue 

The intersection of Railway Parade and The Avenue saw an increase in traffic, queuing 

occurred due to the low green time given to The Avenue, for 2036 this green time needed to be 

increased to limit congestion within city streets.  

The Avenue / Forest Road 

A higher green time was required for The Avenue at the intersection with Forest. Previously the 

green time favoured Forest Road to the detriment of The Avenue. 

Queens Road / Dora Street 

In the PM peak, Dora Street showed a high level of congestion, particularly in 2036, while Park 

Road was clear. The route choice within the model indicates a similar demand for both routes, 

but due to queuing from upstream signals, egress from Dora Street is more difficult. 

Forest Road / Durham Street 

The demand for Durham Street caused most of the congestion in the southern part of the model 

as vehicles couldn’t cross Forest Road due to limited gaps, causing queuing upstream at The 

Avenue.  

4.6 Summary of Issues found by doing the modelling 

The strategic modelling has identified the following locations where traffic volumes are expected 

to increase significantly by 2036. 

 King Georges Road, exacerbated by the proposed widening between Stoney Creek Road 

and Connells Point Road; 

 Forest Road/Queen St (to the north of Hurstville City Centre); 

 Railway Terrace; and 

 Forest Road/Durham Street (to the east of Hurstville City Centre). 

There are a number of intersections that were highlighted in the base year Paramics modelling 

as causing queueing, plus additional intersections that produce further queueing in forecast 

scenarios:  

 King Georges Road intersections with Forest Road, Bridge Street and Woniora Road; 

 Railway Parade and Woniora Road; 

 Railway Parade and The Avenue; 

 Dora Street egress at Queens Road; 

 The Avenue egress at Forest Road; and 

 Durham Street. 

 The location of these intersections is shown in Figure 4-10. 
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Figure 4-10 Existing and potential future network constraints 

 

 

4.7 Intersection modelling – SIDRA 

In order to assess potential mitigation measures at intersections where constraints in the 

network are exhibited, SIDRA intersection analysis is required. 

To ensure the models are a reasonable representation of the existing situation, base year 

(2017) models have been constructed, using the 2017 traffic count data where available. Note 

that the Forest Road/Hudson Street intersection used count data from a previous 2015 study 

(Five High Density Developments, Traffic Impact Assessment, November 2015, for Hurstville 

City Council). The other intersections used count data collected in November 2017 for this 

study. 

The results of the 2017 SIDRA analysis are provided in Table 4-10 and Table 4-11 for 2017 and 

2036 respectively. 
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Table 4-10 Overall SIDRA results – 2017 base 

Intersection AM Peak (08:00-09:00) PM Peak (17:00-18:00) 

Ave 
Delay 
(s) 

LoS Degree of 
saturation 

Ave 
Delay 
(s) 

LoS Degree of 
saturation 

Forest Road / The Avenue 24 B 0.400 29 C 0.578 

Forest Road / Hudson Road 38 C 0.178 88 F 0.327 

Forest Road / Wright Street / 
Durham Street 

11 A 0.631 13 A 0.589 

Queens Road / Park Road 11 A 0.922 22 B 0.895 

Queens Road / The Avenue 23 B 0.717 29 C 0.830 

Queens Road / Dora Road 27 B 0.848 24 B 0.834 

Railway Parade / Ormonde Parade 
/ West Street 

25 B 0.670 23 B 0.876 

Railway Parade / Treacy Street 16.2 B 0.454 31 C 0.567 

Railway Parade / The Avenue 37 C 0.736 40 C 0.812 

 

Table 4-11 SIDRA results – 2036 base 

Intersection AM Peak (08:00-09:00) PM Peak (17:00-18:00) 

Ave 
Delay 
(s) 

LoS Degree of 
saturation 

Ave 
Delay 
(s) 

LoS Degree of 
saturation 

Forest Road / The Avenue 27 B 0.534 30 C 0.564 

Forest Road / Hudson Road 140+ F 0.666 140+ F 0.912 

Forest Road / Wright Street / 
Durham Street 

13 A 0.682 16 B 0.753 

Queens Road / Park Road 28 B 0.924 24 B 0.917 

Queens Road / The Avenue 24 B 0.713 34 C 0.848 

Queens Road / Dora Road 49 D 1.299 27 B 0.844 

Railway Parade / Ormonde Parade 
/ West Street 

102 F 1.108 64 E 1.162 

Railway Parade / Treacy Street 41 C 1.156 193 F 1.190 

Railway Parade / The Avenue 33 C 0.524 37 C 0.725 

 

The results show that there are likely to be some intersections that will operate under 

unsatisfactory conditions in 2036, in particular The Railway Parade / Ormonde Parade / West 

Street intersection. The remaining intersections operate under satisfactory conditions however 

there are oversaturated lanes particularly on Dora Road and Park Road.  Note that while the 

models are based on the growth calculated in the microsimulation model, which accounts for 

capacity constraint elsewhere in the network, if all of the forecast demand were able to access 

these intersections, the results may be worse. 

 There are forecast capacity constraints at the Railway Parade/ Ormonde Parade/West 

Street/Treacy Street intersection in both the AM and PM peaks by 2036. This leads to 

unsatisfactory intersection performance as shown in Table 4-11. 

 Although the SIDRA analysis of the Forest Road and Durham Street intersection in 2036 

does not show the intersection is over-capacity, the increase in delay from 2017 is 

significant. 
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 The average delay for the AM peak at Forest Road / Hudson Street increases from LOS 

C to LOS F. This is likely to be caused by increased traffic volumes on Forest Road, 

creating a lack of acceptable gaps on Forest Road for vehicles turning right out from 

Hudson Road. 

 The north approach to the Queens Road / Dora Road intersection is likely to be 

oversaturated in 2036 AM peak. 
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5. TMAP Measures 
5.1 Introduction 

This section begins by summarising the 2013 Action Plan, prior to presenting a full refresh of the 

Action Plan for 2018 by sub-category. 

5.2 2013 TMAP 

A list of priorities were identified in the 2013 TMAP to improve the operation of the transport 

network in and around Hurstville and to enable further development in the City Centre. 

The summary of actions in the 2013 TMAP is reproduced in Appendix A. 

They are grouped into 5 sub-categories as shown in Table 5-1. Updated recommendations are 

provided in the remainder of this section. 

Table 5-1 2013 TMAP summary of priorities 

Sub-category 2013 Detail Possible Update required 

Land Use Adoption of Land use scenario 

developed as part of TMAP, establish 

a regional working group, monitor and 

review 

City Centre Urban 

Development Strategy 

adopted in June 2018 

Road Network A range of road network 

improvements, intersection 

treatments, road widening and 

introduction of clearways. 

Lily Street overpass and 

Treacy Street overpass 

works competed. 

Public Transport Rail and bus service capacity 

improvements, rail corridor reliability 

improvements, strategic bus 

networks, introduce mode share 

targets 

The T4 Illawarra line is 

expected to be upgraded 

soon. 

Active Transport Pedestrian and cyclist safety 

improvements on key routes, produce 

future cycling strategy and future 

PAMP, introduce mode share targets 

A cycling strategy and PAMP 

in 2008 for Hurstville City 

Council has not been 

updated.  

Travel Demand 

Management 

Reduce parking provision and 

strengthen parking management, 

investigate the feasibility of car 

sharing schemes, alternative work 

schedules, workplace and green 

travel plans, ‘Smarter Choices’, 

workplace parking levy and park and 

ride sites 

Westfield has adjusted 

parking costs to curtail all day 

parking. 
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5.3 2018 TMAP recommendations 

The following five sub-sections details the TMAP recommendations for land use, road network, 

public transport, active transport and travel demand management respectively. 

For transport infrastructure costs including required upgrades on local roads, there are a 

number of potential funding mechanisms that could be sought by Georges River Council, such 

as 

 Section 7.11 (formerly known as Section 94) are payments made by developers to help 

fund the services and infrastructure required to facilitate residential development, such 

as, in this case, transport and traffic management. Contributions are charged on a per-

dwelling basis, considering both nexus (works reasonably related to the development) 

and apportionment (both incoming and existing residents pay reasonable proportions). 

 Section 7.12 (formerly known as Section 94a) are payments made by developers to help 

fund the services and infrastructure required to facilitate non-residential development, in 

the form of a levy charged as a percentage of the development cost. 

 Voluntary Planning Agreements (VPA) – an agreement between Planning Authority (in 

this case Georges River Council) and the developer whereby the developer agrees to 

provide, fund or help facilitate transport or other infrastructure 

 Development Assessment (DA) Conditions. Council can impose conditions such as 

modifications to development plans to mitigate impacts, bonds to cover damage to 

existing infrastructure, environmental clean up. 

5.3.1 Land Use 

Overall, the modelling carried out for the TMAP update concludes that the planned level of 

development, as detailed in the Hurstville City Centre Urban Design Strategy can be 

accommodated without significant infrastructure upgrades.  

Table 5-2 Land Use recommendations 

ID Item Description Responsibility Purpose  

LU1 Hurstville City Centre Urban Design 
Strategy (adopted in June 2018)

GRC/ DPE To establish a sustainable growth 
strategy for the future development of 
Hurstville City Centre. 

LU2 Establish a working group to manage the 
planning of transport corridors and regional 
growth. 

GRC/ DPE/ RMS/ 
TfNSW 

To establish a consistent regional 
planning framework for establishing 
parking controls in centres and 
employment lands and managing 
associated growth in regional traffic 
demand. 

LU3 Monitor and Review city centre and Regional 
Development. 

GRC / RMS/ 
TfNSW 

To provide a structured process for 
reviewing planning controls and network 
performance against progress in City 
Centre and regional development. 

LU4 Build compact communities. GRC / RMS/ 
TfNSW 

Communities should have sufficient 
density to support high-service 
standards of public transport (frequency, 
span of services and better stop and 
road space priority infrastructure 
standards). 
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5.3.2 Road Network 

A range of road network schemes can improve the function of the network overall, particularly at 

locations identified as being bottlenecks in future years, as described in Section 4.6. A number 

of mitigation measures at intersections are detailed in Section 6.  

It should also be noted that private developments should not rely on public roads for parking or 

loading on state or other public roads. This is generally a Development Control Plan (DCP) 

provision, but stated here for clarity. 

Note: Table 5-3 details a number of proposed road infrastructure upgrades. Whilst included in 

future traffic models, they do not reflect any current Government policy or commitment. They 

are suggested by GHD for consideration of Roads and Maritime Services in the medium to long 

term. In this regard, they are assumptions for modelling purposes only. 

 

Table 5-3 Road network recommendations 

ID Item Responsibility Purpose 

RN1 Support the delivery of committed 

Road infrastructure improvements. 

RMS / GRC To ensure that the road network can 

operate efficiently 

RN2 Consider upgrades to King Georges 

Road intersections with Forest 

Road, Bridge Street, Woniora Road. 

RMS / GRC Long term to ensure King Georges 

Road does not create a bottleneck 

for access/egress to Hurstville and 

that it operates satisfactorily 

RN3 Consider the options for upgrading 

the Treacy Street/West 

Street/Railway Parade intersection 

RMS / GRC Long term to ensure the intersection 

operates satisfactorily 

RN4 Consider expanding clearways to 

ease accessibility during peak 

periods. 

- Railway Parade 

- Treacy Street 

- Forest Road 

- Queens Road 

Community consultation will be 

carried out prior to developing 

detailed recommendations. 

GRC / RMS Removing on-street parking during 

peak periods increases the capacity 

of the road network without 

additional infrastructure. 

RN5 Continued review of traffic signal 

timing and coordination throughout 

the Hurstville City Centre. 

RMS / GRC Traffic modelling for future years 

noted a number of changes required 

to green times and coordination to 

optimise network operation. Ongoing 

signal timing maintenance can 

reduce the traffic impacts on 

amenity. 

RN6 Consider upgrading the Park Road / 

Queens Road intersection to provide 

bus facilities and improve capacity 

RMS / GRC Traffic modelling suggests benefits 

would accrue from this upgrade for 

both bus users and general traffic on 

Park Road through providing 
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ID Item Responsibility Purpose 

additional capacity as well as a 

dedicated bus lane. 

RN7 Consider upgrading the Dora Street / 

Queens Road intersection to 

improve capacity 

RMS / GRC Traffic modelling suggests benefits 

would accrue from this upgrade 

through providing additional capacity 

for road users to exit from Dora 

Street. This is expected to be of  

particular benefit in the PM peak 

period with the expected future 

densification of development. 

RN8 Consider upgrading the Forest Road 

/ The Avenue intersection to improve 

capacity 

RMS / GRC Traffic modelling suggests benefits 

would accrue from this upgrade with 

the expected future densification of 

development. The upgrade provides 

additional capacity for the left turn 

movement from The Avenue to 

Forest Road. 

RN9 Consider signalisation of the Forest 

Road / Hudson Street intersection 

RMS / GRC Traffic modelling suggests benefits 

would accrue from this upgrade, 

particularly with the expected future 

densification of development. 

Hudson Street is expected to form 

the access point to some high 

density residential developments. 

Without the upgrade, delays 

accessing Forest Road could be 

considerable. 

 

5.3.3 Public Transport 

Trains 

Hurstville benefits from being on the T4 Eastern Suburbs/Illawarra Line from Sutherland to 

Bondi Junction via the CBD, providing frequent direct access to Redfern/Central/Town Hall and 

Martin Place, including express services. The NSW State Infrastructure Strategy 2018-2038: 

Building Momentum recommends the upgrade of the T4 line under the SmartRail program in 

three stages as follows: 

Stage 1 – unlock capacity in Central Sydney which would benefit the T4 and T8 Airport line 

services. 

Stage 2 – Further uplift capacity on the T4 line. Stage 1 and Stage 2 would include the 

deployment of the New Intercity Fleet of vehicles. 

Stage 3 – Further enhancements and automation. 

Stage 1 and Stage 2 are recommended for completion within the next 10 years and would lead 

to a more efficient, reliable network. 
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To maximise this opportunity, public and active transport links to the station should be safe and 

integrated to encourage a shift away from car access. 

Bus and other rapid transit 

As a strategic centre, Hurstville has a high provision of bus services. However, in general, these 

services are not well used. The time taken and the level of choice and accessibility offered 

means that it is challenging to compete with the private car for mode share. 

However, moving people onto buses will free up road space for everyone, and in a capacity-

constrained network, this is important. Another opportunity is that the rail line passes through 

Hurstville in a south to north direction. This provides an opportunity for bus services to improve 

connectivity, travel times and frequencies to locations not served by rail and conversely, to form 

an integrated feeder service to the rail stations in the area. 

Future Transport 2056 seeks to enhance rapid public transport corridors between strategic 

centres. Use of a hub-and-spoke approach could create stronger links between Parramatta, 

Campsie, Kingsgrove and Liverpool with Hurstville. 

Bus services can be supported by providing bus-specific infrastructure which improves journey 

times and reliability. 

Recommendations for actions involving public transport are summarised in Table 5-4. 

Table 5-4 Public transport recommendations 

ID Item Responsibility Purpose 

PT1 Adopt a target for increasing 
public transport mode share. 

GRC / TfNSW To target improvements in public transport 
mode share, growth in public transport 
patronage and help manage travel demand 
across the transport network. 

PT2 Rail and bus service capacity 
improvements. 

TfNSW To support public transport mode share targets 
and growth in public transport usage for travel 
to Hurstville City Centre. 

PT3 Rail Network Reliability 
Improvements. 

TfNSW To promote the reliability of using public 
transport services and attract additional people 
from private vehicles to public transport for 
travel to Hurstville City Centre. 

PT4 Prioritise on-road public 
transport though enhancing 
signal and road space priority. 

GRC / 
RMS/TfNSW 

Improve travel time and reliability to enhance 
the attractiveness of the services. 

PT5 Investigate the feasibility of 
introducing bus priority on 
strategic bus corridors. 

GRC / 
RMS/TfNSW 

To prioritise bus service movements and avoid 
congested sections of the road network with 
the aim of attracting additional people from 
private vehicles to public transport for travel to 
Hurstville City Centre. 

PT6 Investigate the bus priority 
measures proposed at Park 
Road and Queens Road. 

GRC / RMS To assist with improving bus travel times. 

PT7 Consider introducing more local 
area bus services. 

GRC / TfNSW More local services could be more frequent 
and reliable, and so more attractive for users. 

5.3.4 Active Transport 

It is critical to encourage walking and cycling, as this improves the health of the population, 

frees up road space by removing more trips that are less than 2-10 km in length and provides 

environmental benefits. 

There are currently very few cycling facilities and designated routes in Hurstville, with a low level 

of cycle use observed.  
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A Pedestrian Access and Mobility Plan (PAMP) and Cycling strategy documents are 

recommended to further analyse the best options for delivering active transport infrastructure. 

These documents should include the following: 

 Consideration of infrastructure improvements to encourage the active modes and to 

improve safety 

 Consideration of the management of dockless bike schemes as an aid to improving 

cycling mode share 

Table 5-5 Active transport recommendations 

ID Item Responsibility Purpose 

AT1 Target a Hurstville City Centre 

active transport mode share of 

20%. 

GRC / TfNSW To target improvements in active transport 

mode share, growth in the number of people 

walking and cycling in Hurstville City Centre 

and help manage travel demand across the 

transport network. 

AT2 Pedestrian and cycling safety 

improvements along City Centre 

routes. 

GRC / RMS To remove road network conflict points. 

AT3 Develop a 2036 City Centre Bike 

Plan. 

GRC To establish a comprehensive cycle network 

that offers an attractive and safe environment 

to encourage people to cycle to and around 

the City Centre and help to manage growth in 

travel demand. 

AT4 Develop a 2036 City Centre 

PAMP. 

GRC To support the development of a pedestrian-

friendly City Centre network that offers an 

attractive and safe environment and 

encourages street activity. To support planned 

growth in walking and to help manage growth 

in vehicle travel demand. 

AT5 Ensure all new major road 

infrastructure includes a 

provision for cyclists and 

pedestrians (via DCP - Public 

Domain Plans and 

specifications). 

GRC To promote a pedestrian and bicycle riding 

friendly city centre through enhancing the 

safety of active transport.  

AT6 Review and updated wayfinding 

and signage within the study 

area, including to adjoining local 

government areas. 

GRC To promote a pedestrian and cycle friendly city 

centre, which enhances the safety and 

sustainability of the transport network through 

reducing car travel, congestion and emissions 

and promoting healthy physical activity.  

AT7 Provide guidance and advice for 

the provision of end of trips 

facilities for new developments. 

GRC To encourage cycling use which enhances the 

sustainability of the transport network and 

reduces car travel, congestion and emissions. 



 

GHD | Report for Georges River Council - Hurstville City Centre TMAP, 21/26882/ | 64 

ID Item Responsibility Purpose 

AT8 Audit pedestrian and cycle 

networks to major trips attractors 

(existing and proposed). 

GRC To be used as a tool to assist in developing 

policies that encourage the adoption of active 

transport and to monitor the prevalence and 

usage of pedestrian and cycle infrastructure. 

AT9 Integrate bus stops and train 

stations with well-connected 

networks and provide bicycle 

parking at major stops and 

stations. 

GRC To promote a pedestrian and cycle access to 

public transport, encouraging the use of active 

transport modes through facility design, to 

make using the transport network safer, more 

efficient and more enjoyable. 

AT10 Monitor and analyse bicycle 

riding  demand.  

GRC To assist in planning and prioritising bicycle 

riding network upgrades and development. 

5.3.5 Travel Demand Management 

The State Infrastructure Strategy recommends travel demand management, “Encourage travel 

patterns that are tailored to the capacity of the network and help manage congestion with 

mobility pricing reform and demand management initiatives” (p121). 

Although the parking provision rate constraints and parking management and controls should 

be reviewed as part of the Parking Study currently being undertaken by GRC, the proposed 

travel demand management measures in the 2013 TMAP largely remain relevant. These 

proposed measures include: 

 Incorporate Workplace and Green Travel Plans into Planning Agreements; and 

 Feasibility investigations into car sharing schemes, alternative work schedules, ‘Smarter 

Choices’, workplace parking levies, and park and ride sites. 

In addition, the opportunity for car-sharing technologies such as Uber Pool and other services 

should be included in the toolbox of measures available. 

Table 5-6 Travel demand management recommendations 

ID Item Responsibility Purpose 

TDM1 Adopt recommendations from the ongoing 

Parking Study. 

GRC / DPE Parking demand management 

can ensure that parking 

requirements are met whilst 

controlling available parking. 

As a result, the road network 

capacity can be protected and 

more people are encouraged 

to choose active and public 

transport options. 

TDM2 Investigate the feasibility of Introducing Car-

Sharing Schemes. Promote and provide on-

street car parking spaces for car sharing in 

neighbourhoods – car-sharing providers 

generally need density and mixed uses to be 

viable. 

GRC To optimise the use of car 

parking and road space and 

help to better manage regional 

road network capacity. 
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ID Item Responsibility Purpose 

TDM3 Investigate the feasibility of introducing an 

alternative work schedule. 

GRC To encourage travel outside of 

peak periods and help to 

better manage regional road 

network capacity. 

TDM4 Update the DCP to mandate Green Travel Plans 

(GTP) as part of development applications. 

Develop a standard GTP template for developers 

and other organisations. 

Designate a staff member to monitor the 

application of GTP and provide advice to the 

public on an ad-hoc basis. 

GRC Through encouraging travel 

outside of peak periods, the 

demand for travel may be 

spread more widely, reducing 

the number of vehicles on the 

road in the peak period, whilst 

utilising spare capacity in 

shoulder-peak or off peak 

periods. This can help to better 

manage regional road network 

capacity. 

TDM5 Investigate the feasibility of implementing 

‘Smarter Choices’. 

GRC / TfNSW To support and encourage 

active and public transport for 

accessing Hurstville City 

Centre and help to manage 

growth in regional traffic 

demand. 

TDM6 Investigate the Feasibility of introducing 

Workplace Parking Levies. 

GRC / DPE / 

TfNSW/ NSW 

Treasury 

To protect road network 

capacity by introducing costs 

associated with the 

convenience of parking in 

Hurstville City Centre and 

helping to rebalance the cost 

of travel towards active and 

public transport. 

5.4 Impact of Measures 

An assessment has been made to estimate the likely impact, at a strategic level, of the above 

measures on the rate of car-based trip making in Hurstville.  

A number of the measures detailed above are not quantified, and a robust estimate is not 

possible. For example, the Parking Study is being carried out as a separate exercise to the 

TMAP, the findings of which are not available. 

Estimates for the measures that are quantifiable are shown in Table 5-7. 

Table 5-7 Impact of measures 

Measures Description Potential Trip Reduction  

Travel 

Demand  

Car-sharing, green travel plans, 

alternative work schedules. 

5 to 10 per cent reduction in 

vehicle trips by 2036. 

Active 

Transport  

Cycling and pedestrian facilities, 

wayfinding, signage, Strategy 

Pedestrians 
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Measures Description Potential Trip Reduction  

documents, trip end facilities, 

audits and integration with public 

transport. 

 

10 to 15 per cent reduction in 

vehicle trips by 2036. 

Cyclists 

3 to 5 per cent reduction in 

vehicle trips by 2036. 

Public 

Transport 

Prioritise on-road public transport, 

strategic bus corridors, improve 

access to railway station, improve 

rail services. 

10 to 15 per cent reduction in 

vehicle trips by 2036. 

The public transport sensitivity test undertaken in the strategic modelling component stipulated 

a 25 per cent reduction in development vehicle movements to/from Hurstville and a 10 per cent 

reduction in existing vehicle movements to/from Hurstville which is consistent with the expected 

impact of the changes in Table 5-7. 

These changes are critical for the sustainability of Hurstville moving forward, and to accord with 

State government advice and as such, the public and active transport sensitivity test has been 

adopted for the final modelling scenario.  

This ensures that road-based infrastructure changes will not be over-specified. However, it is 

important to recognise that without changes such as those detailed in Table 5-7, the number of 

car vehicle trips is likely to increase beyond what is forecast. 
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6. 
 

 
 

 

 

Mitigation Measures
6.1 Introduction

The microsimulation modelling and SIDRA intersection modelling revealed a number of 
intersections that could potentially be under stress in 2036, under the expected level of 
development. This section proposes a number of mitigation measures at these intersections, 
which are currently undergoing testing.

As intersection operation tends to have an impact on adjacent intersections, the SIDRA 
modelling groups intersections into ‘networks’ of two or more intersections. For the purposes of 
clarifying the technical detail in this section the following convention has been followed

1.  Mitigation measures for individual intersections are labelled as ‘option 1’, option 2’ etc (as

specified in Section 6).

2.  These options have been grouped together into network scenarios (Network A, Network

B) for testing in SIDRA to find the optimum combination of intersection options (as

specified in Section 7).

6.2 Proposed Measures

6.2.1 Queens Road / Dora Street

Issue

Forecasts show that the demand egressing from Dora Street onto Queens Road, particularly the

left turn in the PM peak, will lead to increasing delays.

Mitigation Option 1

To improve the egress capacity from Dora Street into Queens Road, Option 1 adds a right turn 
bay on the south approach of Dora Street by removing one of the two Dora Street southbound

lanes exiting the intersection.

Similarly, on the north approach, a dedicated right turn bay and a through/left lane would be

required.

The potential layout shown in Figure 6-1.
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Figure 6-1  Queens Road / Dora Street Option 1 

 

The potential for a double-diamond signalised intersection arrangement was investigated. It was 

found that the intersection geometry did not allow for the two opposing right turns from Dora 

Street to operate at the same time. As such, GHD have concluded that the double-diamond 

arrangement would not be feasible at this intersection. 

6.2.2 Park Road / Queens Road 

Issue 

The Park Road approach to Queens Road is to be affected by additional delays as further 

development in Hurstville occurs. In addition, Park Road carries the 490, 491 and M41 bus 

services out of Hurstville, providing a bus approximately every 6.5 minutes in the PM peak. All 

of these buses stop on Park Road and then turn right into Queens Road .  

In seeking to improve capacity and to provide bus infrastructure and dedicated signal priority to 

improve bus travel time and reliability, two schemes proposed by Roads and Maritime Services 

at this intersection have been considered within the context of this TMAP.  

Mitigation Option 1 

Option 1 provides a bus only lane, suitable to accommodate one bus, and provides a left turn 

slip lane for general traffic, as shown in Figure 6-2.  

Option 1 will require the removal of approximately 8 car parking spaces from the adjacent car 

park to accommodate the high capacity left turn lane. It may also require land on the southwest 

corner of the intersection, and potentially impinge on development plans for this parcel of land 

and degrade the pedestrian environment within the City Centre. 



 

GHD | Report for Georges River Council - Hurstville City Centre TMAP, 21/26882/ | 69 

Figure 6-2 Proposed Park Road / Queens Road intersection improvement – 
Option 1 

 

Mitigation Option 2 

Option 2 will require the loss of 15 permanent parking spaces and 19 AM and PM peak period 

spaces to accommodate the bus lane and three general traffic lanes between Cross Street and 

Queens Road, as shown in Figure 6-3. 
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Figure 6-3 Proposed Park Road / Queens Road intersection improvement – 
Option 2 

 

Each of these options have been tested in terms of overall intersection capacity. However, the 

optimal arrangement of this intersection, balancing the needs of car and public transport usage, 

is to be investigated further and changes should be subject to community consultation. 

6.2.3 Forest Road / The Avenue 

Issue 

Delays were observed in the forecast modelling on the northern approach on The Avenue. This 

is an issue in the PM peak, particularly when Westfield produces a substantial number of 

vehicle movements. Currently, there is one left turn lane which will not support the traffic growth. 

By changing the lane configuration to the north approach at The Avenue, this may improve 

capacity.  

Furthermore, this intersection will be impacted if the widening of The Avenue underpass 

between Treacy Street and Railway Parade is carried out. For the purposes of the TMAP, this 

intersection has been tested using forecast traffic volumes without the underpass widening. 

Mitigation Option 1  

Option 1, shown in Figure 6-4, tests the conversion of the existing through middle lane to a 

shared through / left lane. In addition, the right turn movement is banned to aid the through 

vehicle movements. The volume of traffic currently turning right is less than 20 vehicles per hour 

so the ban will not have a significant effect. Local access on that section of Forest Road is likely 

to be minor, and through movements are directed to Park Road (northbound), so would not be 

expected to make up a significant proportion of southbound traffic on The Avenue.  
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Figure 6-4 Forest Road / The Avenue Option 1 

 

Mitigation Option 2 

The second option, shown in Figure 6-5, investigates an additional left turn lane at the north 

approach at The Avenue to improve capacity. This would require removing existing kerbside 

parking and modifying kerb line infrastructure. 

Figure 6-5 Forest Road / The Avenue Option 2 

 

In investigating the feasibility of the Forest Road/The Avenue options, turn path assessments 

were made for the dual left turn from The Avenue into Forest Road. Figure 6-6 shows two B85 

cars can turn side-by-side. However, Figure 6-7 shows that two 8.8m service vehicles would not 

be able to turn side-by-side. Further investigation would therefore be required for these options  
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Figure 6-6 The Avenue/Forest Road turn paths – B85 cars  

  

 

Figure 6-7 The Avenue/Forest Road turn paths – 8.8m service vehicle 
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6.2.4 Forest Road / Wright Street / Durham Street 

The intersection of Forest Road / Wright Street / Durham Street is expected to operate within 

capacity. However, as infrastructure provided to facilitate local developments, this intersection is 

expected to be signalised, to provide increased safety for right turn movements from Forest 

Road into Durham Street during peak periods. Due to the poor sight distance caused by the 

acute angle of approach experienced by right turning vehicles from the south west, a signalised 

controlled intersection would provide an improved level of safety by reducing the potential for 

crashes with vehicles from the opposing north eastern approach. Figure 6-8 provides the 

proposed signalised layout. 

Figure 6-8 Forest Road / Wright Street / Durham Street Option 1 

 

6.2.5 Railway Parade, Ormonde Parade / West Street / Treacy Street 

Issue 

The Railway Parade, Ormonde Parade / West Street and Treacy Street intersection has 

capacity constraints and long delays, particularly for the side roads approaching Railway 

Parade. This intersection has complex road geometry and competing movements from five 

approaches. Combined with significant physical constraints, it is difficult to provide an optimal 

solution to mitigate traffic impacts from additional development traffic. 

GHD have considered a range of options for an upgrade at this intersection, with only one 

considered feasible at a strategic level.  However, this option requires the banning of the left 

turn from Ormonde Parade and was not considered feasible due to community disruption. 

Others were discounted due to a combination of the topography of the area, land take, 

disruption to the existing network or intersection operation considerations and was not 

investigated further as a result. 

Without further investigations combined with the Hillcrest / Woniora intersection, it is not 

possible to make a recommendation at this stage. 

This intersection and the surrounding network requires further detailed investigation.  
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6.3 SIDRA network scenarios 

This section describes the proposed intersection options and road network scenarios tested in 

SIDRA for Hurstville City Centre. Figure 6-9 shows the intersection options from Section 6.2 

used for each network scenarios.  

Figure 6-9 SIDRA network scenarios 

 

 

6.3.1 SIDRA network results  

Table 6-1 shows overall SIDRA results for the 2036 road network scenarios shown in Figure 

6-9. Detailed SIDRA results and diagrammatic maps are provided in Appendix G. 
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Table 6-1 2036 SIDRA Results 

Network 

Scenario 

AM Peak PM Peak 

Ave Delay 
(s) 

LoS Degree of 
saturation 

Ave Delay 
(s) 

LoS Degree of 
saturation 

Queens Road / Park Road 

Existing 28 B 0.924 24 B 0.917 

Network A 28 B 0.966 27 B 0.818 

Network B 34 C 0.945 32 C 0.837 

Queens Road / The Avenue 

Existing 24 B 0.713 34 C 0.848 

Network A 25 B 0.690 35 C 0.797 

Network B 30 C 0.670 35 C 0.798 

Queens Road / Dora Street 

Existing 49 D 1.299 27 B 0.844 

Network A 149 F 1.246 30 C 0.651 

Network B 161 F 1.251 30 C 0.651 

Forest Road / The Avenue 

Existing 27 B 0.530 30 C 0.565 

Network C 28 B 0.530 30 C 0.565 

Network D 24 B 0.521 28 B 0.564 

Forest Road / Hudson Road 

Existing 96 F 0.437 123 F 0.562 

Network C 57 E 0.415 62 E 0.367 

Network D 66 E 0.407 70 E 0.371 

Forest Road / Wright Street / Durham Street 

Existing 13 A 0.682 16 A 0.753 

Network C 22 B 0.589 24 B 0.614 

Network D 21 B 0.589 24 B 0.614 

 

Table 6-2 shows the overall net benefits of the road network scenarios tested for Queens Road, 

Forest Road and Railway Parade.  



 

GHD | Report for Georges River Council - Hurstville City Centre TMAP, 21/26882/ | 76 

Table 6-2 Overall net benefits of SIDRA network scenarios 

    AM Peak PM Peak 

  
Network 
scenario 

Saving in 
average delay (s) 

DoS 
difference 

Saving in 
average delay (s) 

DoS 
difference 

Queens 
Road 

network 

Network 
A 

-101 0.034 -7 0.343 

Network 
B 

-124 0.07 -12 0.323 

Forest 
Road 

network 

Network 
C 29 0.115 53 0.334 

Network 
D 25 0.132 47 0.331 

 

6.3.2 Queens Road Network Scenarios  

Overall, the Queens Road network options are likely to reduce the effectiveness of the network 

in terms of delay. This is attributed to the bus jump phase included in the model at Park Road, 

which both reduces the available green time for opposing movements at the intersection and 

makes signal coordination along Queens Road more challenging. An overall increase in 

average delay is likely to occur as a result of this option. However, there are increased capacity 

benefits in the PM peak for networks A and B, which is largely attributed to the capacity 

improvements at Dora Road. 

Recommendations 

 Consider the upgrade of the Dora Street and Queens Road intersection using Network A, 

as this does not require additional land take and performs best under the SIDRA tests. 

 Review the need for an upgrade of the Park Road intersection with Option 1 to facilitate 

public transport.  

6.3.3 Forest Road Network Scenarios  

Two networks were tested in SIDRA for Forest Road with The Avenue, Hudson Road and 

Durham Street intersections. The differences between Network C and D are the layout of The 

Avenue’s approach to Forest Road.  

Only minor differences in terms of delay and capacity were found between the existing layout 

and Networks C and D. Option 2 at The Avenue is found to perform slightly better in terms of 

overall delay.  

Although a significant improvement in performance has not been shown, The Avenue 

intersection upgrade may be required with one of the two options likely to be beneficial with 

higher traffic volumes. Note that this intersection may be affected by the widening of The 

Avenue underpass between Treacy Street, which requires further investigation.  

The intersection at Hudson Street remains as a priority controlled intersection, however 

improvements made at The Avenue and Durham Road intersections has provided some 

network improvements to the Hudson Street and Forest Road intersection, with the overall Level 

of Service improved from LOS F to LOS E in the AM peak and PM peak (see Appendix for 

detailed results on movement performance).  
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Signalising the Forest Road and Durham Street intersection is found to have some benefits in 
terms of capacity, in both Network D and E.

The overall performance of Forest Road improves the average delay for the Network options 
significantly in the AM peak and PM peaks.

Recommendations

 Consider the upgrade of The Avenue / Forest Road.

 Signalise the Hudson Road / Forest Road intersection to improve safety and facilitate

development in the area.

6.3.4 Railway Parade Network Scenario

No road network was tested for the intersection at Railway Parade and Ormonde Parade/ 
Treacy Street / West Street. Due to the unique road geometry, complex phase arrangements 
and existing bus routes that depart Hurstville Station create a challenging traffic environment to 
improve.

Note that wider network changes may provide relief to this intersection, in particular, the 
widening of The Avenue underpass. Nevertheless, it is still likely that this intersection will form a 
bottleneck for network operation.

Recommendation

 Conduct further investigation on how to improve capacity at this intersection.

.
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7. Final Modelling Scenario 
7.1 Introduction 

Final versions of the microsimulation model have been run to assess the impact of the proposed 

mitigation measures and related infrastructure changes around Hurstville City Centre. 

This section details:  

 the specification of the final modelling scenario 

 a review of the performance of the mitigation measures and a comparison to the 

scenario without the mitigation measures 

 modelling summary and conclusions 

7.2 Final modelling scenario specification 

The final modelling scenario has been based on the 2036 baseline land use scenario with the 

public transport sensitivity test. Note that this version of the model with no network changes was 

used as the basis for the SIDRA analysis in Section 6. 

For comparison, models were run including the proposed network updates defined in Section 6. 

The following infrastructure changes have been included: 

 Widening of The Avenue underpass between Treacy Street and Railway Parade, to two 

lanes in each direction (noting that this is subject to further investigation) 

 Adoption of the slip road and bus jump lane on Park Road at its intersection with Queens 

Road 

 Widening of the Dora Street approach to Queens Road 

 Alteration of The Avenue approach to Treacy Street 

 Signalisation of the Hudson Street / Forest Road intersection 

7.3 Model analysis 

7.3.1 Headline statistics 

Table 7-1 provides some headline statistics comparing the microsimulation model runs with and 

without the road network changes. Comparing the ‘no network changes’ model run with the data 

in Table 4-9 (the microsimulation model results without the demand reduction attributed to the 

PT sensitivity test) shows that, as expected, there is a reduction in vehicle hours, vehicle 

kilometres and unreleased vehicles. 
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Table 7-1 Microsimulation model results – network changes (2036) 

Measure PT sensitivity test, no network 

changes 

PT sensitivity test, with network 

changes 

AM peak hour 

(08:00-09:00) 

PM peak hour 

(17:00-18:00) 

AM peak hour 

(08:00-09:00) 

PM peak hour 

(17:00-18:00) 

Vehicle  

hours 
1,281 1,551 1,212 1,383 

Vehicle 

kilometres 
24,546 25,525 24,875 25,863 

Unreleased 

vehicles 
762 1,101 605 1,025 

Assessing the network changes, by comparing the sets of results in Table 7-1 suggests that 

there is:  

 little change in vehicle kilometres, principally because the demand is assumed to be 

constant between the models.  

 5% and 10% reductions in vehicle hours in the AM and PM peak respectively, due to 

decongestion. The PM peak is more congested and so receives more relief due to the 

changes. 

 Fewer unreleased vehicles. This means that the model is allowing more vehicles onto 

the network, yet the vehicle hours are still reduced. As a result the network performance 

is likely to look even better on the ground than the 10% reduction in vehicle hours 

shown here. 

There is some nuance in the model results, even when the summary statistics show little 

change between the model runs. This is because the network changes have successfully 

allowed more vehicles to leave and enter Hurstville City Centre. This has the knock-on effect of 

creating additional pressure on the King Georges Road/Forest Road intersection, which has 

been left unchanged in the model. This intersection is a source of significant delays at present 

and will be exacerbated in future years due to background growth and the growth of Hurstville. 

This intersection is a source of instability in the microsimulation model, which is causing the AM 

peak results, in particular, to look relatively unchanged. It is also likely to be dampening the 

benefits produced by the network changes in the PM peak model. 

A more detailed analysis draws out some differences in the network performance between the 

models. 

7.3.2 AM Peak 

Figure 7-1 shows a sample difference in traffic conditions at the end of the AM peak hour 

between the without and with network changes models.  

The model with the network changes shows significantly less queueing in Hurstville City Centre 

particularly on Dora Street, Queens Road and Railway Parade. To counteract this, significant 

queues still exist on King Georges Road, which affects the overall statistics. However it is clear 

that the network changes improve the traffic conditions in the city centre. 
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Figure 7-1 Comparison of microsimulation models – AM peak – without 
(above) and with (below) network changes 

 

 

7.3.3 PM Peak 

Similar to the AM peak, Figure 7-2 shows a sample difference in traffic conditions at the end of 

the PM peak hour between the without and with network changes models.  

In particular, the network changes have led to reduced queueing on Treacy Street and Woniora 

Road, likely to be due to rerouteing through the City Centre, taking advantage of the network 

upgrades. 
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Figure 7-2 Comparison of microsimulation models – PM peak – without 
(above) and with (below) network changes 

 

 

7.4 Modelling summary and conclusions 

The modelling framework has produced a series of forecasts of both land use changes, a 

representation of packages of measures to alter travel behaviour and accentuate public and 

active transport and to assess the impact of changes to the road network. 

The proposed travel demand management measures and public and active transport measures 

are critical for managing the demand for vehicular traffic. Without these measures the road 

network will be significantly more congested, leading to greater delays. 

The intersection improvements at the Dora Street and Park Road intersections with Queens 

Road are expected to ease the flow of traffic and provide more capacity to accommodate the 

planned increases in development. The SIDRA modelling shows only minimal improvements, 

but the microsimulation modelling shows significant improvements at each of the improved 

intersections.  

The signalisation of the Hudson Street/Forest Road intersection is considered to be critical to 

provide a safe and reliable access to the developments expected to be built in this area. 
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The widening of The Avenue underpass is likely to relieve the Treacy Street/Railway Parade 

intersection to some extent and also divert some traffic away from Lily Street. This widening 

may accentuate the need for changes to the lane configuration of the northern arm of The 

Avenue to better accommodate the southbound traffic. It is noted that Treacy Street between 

The Avenue and Alfred Street is forecast to be within capacity, even with the widening of the 

underpass.  

However, the Treacy Street/Railway Parade/West Street intersection and the intersections on 

King Georges Road will continue to be a significant bottleneck for the network and consideration 

of options for improving the operation of these intersections may be critical in ensuring the 

overall network operation facilitates the proposed land use changes. 
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8. Summary and Conclusions  
8.1 TMAP Summary 

This report has provided analysis of the current transport situation in Hurstville through analysis 

of a wide range of traffic and transport data: 

 Traffic count data, travel times and queue length surveys, pedestrian and cycling 

 Opal and PTIPS public transport data 

 Household travel surveys and journey to work surveys 

 Crash data 

The report also summarises the proposed land use changes as documented in the Urban 

Design Strategy and current Planning Proposals and Development Applications for Hurstville 

City Centre. 

The modelling framework originally developed for the 2013 TMAP has been fully updated with 

the new data sets. A range of sensitivity tests relating to background growth assumptions, the 

take up of public and active transport and the speed of development have also been tested.  

The modelling framework has been used to pinpoint locations where the road network may 

come under strain in future years. Mitigation measures for these locations have been identified 

and tested (this work is currently ongoing). 

The TMAP results in a proposed Action Plan that details a range of suggested measures across 

5 categories: land use, road network, public transport, active transport and travel demand 

management, as detailed in Section 5. 

8.2 TMAP conclusions 

Demand for travel is expected to increase in Hurstville, due to its status as a strategic centre 

with good public transport links, it is earmarked for significant land use densification under the 

South District Plan 2018. 

Hurstville has a high level of car-based mode share, except for trips to and from locations that 

are easily accessible from the railway line.  

There are capacity constraints on the existing road network, principally on King Georges Road, 

which although outside the City Centre itself, acts as a pinch point for the network and may 

inhibit access to and from Hurstville. Other locations also form pinch points on the road network, 

particularly the Railway Parade, Woniora Road and Treacy Street intersections. As traffic 

volumes increase, these constraints are increasingly likely to significantly affect the operation of 

the network as a whole. Mitigation measures may be required or accessibility to and from 

Hurstville will be impacted. 

Travel demand management and encouraging public transport and active transport use is 

critical to limit the overall impact on the road network. If the impact is successfully limited, the 

requirements for significant amounts of additional road capacity within Hurstville may also be 

limited. 

Overall, the proposed land use is considered suitable within the context of Sydney’s growing 

population. The transport infrastructure will require some capacity enhancements to cater for the 

additional demands, with travel demand management, enhanced active transport facilities and 

fast, efficient and reliable public transport services key to facilitating development whilst 

providing accessibility and limiting delays. 
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Appendices 
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Appendix A – 2013 TMAP Action Plan 
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Table A-1 2013 TMAP Action Plan 

ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

LU1 Adoption of Hurstville City Centre Land 
Use Test Network 5. 

HCC / KCC / 
DPE 

To establish a sustainable growth 
strategy for the future development of 
Hurstville City Centre. 

Short Term N/A 

LU2 Establish a working group to manage the 
planning of transport corridors and regional 
growth. 

HCC/ KCC/ 
DoP&I/ RMS/ 
TfNSW 

To establish a consistent regional 
planning framework for establishing 
parking controls in centres and 
employment lands and managing 
associated growth in regional traffic 
demand. 

Short Term N/A 

LU3 Monitor and Review city centre and 
Regional Development. 

HCC/ KCC/ 
DoP&I/ RMS/ 
TfNSW 

To provide a structured process for 
reviewing planning controls and 
network performance against 
progress in city centre and regional 
development. 

Short to 
Medium Term 

N/A 

RN1 Support the Delivery of Committed Road Infrastructure improvements. 

RN 1a Lily Street Rail Overpass - Widening from 
two to four traffic lanes – three southbound 
traffic lanes. 

HCC/ KCC/ 
RailCorp 

Increase road capacity on rail 
crossings and improve traffic flow on 
Railway Parade. 

Medium Term 
(2016) 

Scoped, Costed and 
Funded as part of 
other schemes 

RN 1b The Avenue Rail Underpass - Widening 
from two to four traffic lanes with two lanes 
in each direction. 

HCC/ KCC/ 
RMS 

Increase road capacity on rail 
crossings and improve traffic flow on 
Railway Parade. 

Medium Term 
(2021) 

Scoped, Costed and 
Funded as part of 
other schemes 

RN 1c Treacy Street Rail Overpass - No change - 
three traffic lane overbridge with two 
southbound traffic lanes. 

HCC/ KCC/ 
RailCorp 

Increase road capacity on rail 
crossings and improve traffic flow on 
Railway Parade. 

Medium Term 
(2017) 

Scoped, Costed and 
Funded as part of 
other schemes 

RN 1d King Georges Road with Hillcrest Avenue 
intersection - Intersection Upgrades - 
Additional traffic lane on Kings Georges 
Road capacity enhancements.  

RMS/ TfNSW Upgrade to accommodate regional 
traffic growth and improve network 
reliability. 

Long Term 
(2036) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 

RN 1e King Georges Road - Widening from three 
to four traffic lanes in each direction - One 
additional traffic lane in each direction 
between Stoney Creek Road and Ruby 

RMS/ TfNSW Upgrade to accommodate regional 
traffic growth and improve network 
reliability. 

Long Term 
(2036) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 
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ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

Street, and Woniora Road and Connells 
Point Road. 

RN2 Adopt Transport Test Network 5B Traffic Management Improvements 

RN2a Forest Road - Between King Georges Rd 
and Queens Rd – Clearway/ No Stopping 
improvements, removal of kerbside parking 
to provide dual clearway conditions  

HCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$15,000 

RN2b Bridge Street - Between King Georges Rd 
and Forest Rd – As stated in RN2a. 

HCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$1,000,000 

RN2c Forest Road - Between The Avenue and 
Lily St -– As stated in RN2a. 

HCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$500,000 

RN2d Queens Road - Between Forest Rd and 
Croydon Rd - As stated in RN2a. 
 

HCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$15,000 

RN2e The Avenue - Between Queens Rd and 
Forest Rd -– As stated in RN2a. 

HCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$250,000 

RN2f Forest Road - between Queens Rd and 
Treacy St - Inclusion of active/ shared 
street 10km/h travel speed concept. 

HCC/ RMS Provide gateway treatment to slow 
traffic and reprioritise movement to 
support high levels of pedestrian 
activity and help improve the 
pedestrian environment and amenity 
in key public domain areas within the 
city centre.   

Medium Term 
(before 2021) 

$350,000 

RN2g Ormonde Parade - between Greenbank 
and West St -– As stated in RN2f. 

HCC/ RMS Provide gateway treatment to slow 
traffic and reprioritise movement to 
support high levels of pedestrian 
activity and help improve the 
pedestrian environment and amenity 
in key public domain areas within the 
city centre.   

Medium Term 
(before 2021) 

$150,000 

RN2h Butler Street - Between Ormonde Parade 
and Woniora Rd. 

HCC/ RMS Provide gateway treatment to slow 
traffic and reprioritise movement to 
support high levels of pedestrian 

Medium Term 
(before 2021) 

$50,000 
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ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

activity and help improve the 
pedestrian environment and amenity 
in key public domain areas within the 
city centre.   

RN2i MacMahon Street - Between Forest Rd 
and Council car park entrance. 

HCC/ RMS Provide gateway treatment to slow 
traffic and reprioritise movement to 
support high levels of pedestrian 
activity and help improve the 
pedestrian environment and amenity 
in key public domain areas within the 
city centre.   

Medium Term 
(before 2021) 

$250,000 

RN2j Railway Parade - Between Woniora Road 
and Lilly St - Clearway/ No Stopping 
improvements, removal of kerbside parking 
to provide dual clearway conditions. 

KCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$150,000 

RN2k Woniora Road - Between Railway Parade 
and King Georges Rd -– As stated in RN2j. 

KCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$500,000 

RN2l Hillcrest Ave - Between King Georges Rd 
and Woniora Rd -– As stated in RN2j. 

KCC/ RMS Provide an additional traffic lane 
during peak operations and to 
improve network reliability. 

Medium Term 
(before 2021) 

$10,000 

RN3 Adopt Transport Test Network 5B Intersection Improvements. 

RN3a Railway Parade at the intersection with 
Treacy Street and Ormonde Parade.  
Includes additional left turn 30m slip lane in 
Treacy St, lane configuration changes on 
West St and Ormonde Parade. 

HCC/ KCC/ 
RMS 

Provide additional turning capacity 
and to improve network reliability. 

Medium Term 
(before 2021) 

$250,000 

RN3b Railway Parade at the intersection with Lily 
Street. Includes extension of kerbside lane 
on Railway Parade by 100m, change lane 
configuration on Lily St and Elizabeth St, 
and add a second short outbound traffic 
lane to Elizabeth St (approximately 50m). 

HCC/ KCC/ 
RMS 

Provide additional turning capacity 
and to improve network reliability. 

Medium Term 
(before 2021) 

To be scoped, 
Costed and Funded 
as part of RN1a 

RN4 Coordinate Intersection Improvements with Regional Corridor Planning. 
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ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

RN4a Grade Separation of King Georges Rd 
through movement between a point north 
of Forest Rd and south of Woniora Rd 
intersections.   

TfNSW/ RMS/ 
HCC/ KCC 

Upgrade to accommodate regional 
traffic growth and improve network 
reliability and access to Hurstville 
City Centre.   

Medium Term 
(before 2021) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 

RN4b Intersection of King Georges Rd with 
Forest Rd inclusion of additional right turn 
lane from Forest Road to King Georges 
Road south.   

TfNSW/ RMS/ 
HCC 

Upgrade to accommodate regional 
traffic growth and improve network 
reliability and access to Hurstville 
City Centre. 

Medium Term 
(before 2021) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 

RN4c Intersection of King Georges Rd with 
Bridge St inclusion of widening and 
additional traffic lane on Bridge St east, 
widening for 200m on Bridge St west to 
200m, lane reconfiguration on Bridge 
Street approaches, widening of northbound 
carriageway and inclusion of 2nd right turn 
lane on King Georges Rd south (bridge 
widening works). 

TfNSW/ RMS/ 
HCC 

Upgrade to accommodate regional 
traffic growth and improve network 
reliability and access to Hurstville 
City Centre. 

Medium Term 
(before 2021) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 

RN5 Adopt City Centre Access Plan. TfNSW/ RMS/ 
HCC/ KCC 

To change road function to help 
improve movement efficiency and 
reprioritise access to the city centre. 

Short Term 
(before 2016) 

N/A – major 
changes scoped in 
RN2 

PT1 Target a Hurstville City Centre Public 
Transport Mode Share of greater than 
21%. 

HCC/KCC/ 
TfNSW 

To target improvements in public 
transport mode share, growth in 
public transport patronage and help 
manage travel demand across the 
transport network. 

Long Term 
(2036) 

N/A 

PT2 Rail and Bus Service Capacity 
Improvements. 

TfNSW To support public transport mode 
share targets and growth in public 
transport usage for travel to Hurstville 
City Centre. 

Medium and 
Long Term 
(2021 and 
2036) 

N/A 

PT3 Rail Network Reliability Improvements. HCC/KCC/ 
TfNSW 

To promote the reliability of using 
public transport services and attract 
additional people from private 
vehicles to public transport for travel 
to Hurstville City Centre. 

Long Term 
(2036) 

N/A 
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ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

PT4 Investigate the feasibility of introducing bus 
priority on strategic bus corridors. 

HCC/KCC/ 
RMS/TfNSW 

To prioritising bus service 
movements and avoid congested 
sections of the road network with an 
aim of attracting additional people 
from private vehicles to public 
transport for travel to Hurstville City 
Centre. 

Medium Term 
(before 2021) 

To be scoped and 
costed once further 
engineering 
investigation has 
been undertaken. 

AT1 Target a Hurstville City Centre Active 
Transport Mode Share of 20%. 

HCC/KCC/ 
TfNSW 

To target improvements in active 
transport mode share, growth in the 
number of people walking and 
cycling in Hurstville City Centre and 
help manage travel demand across 
the transport network. 

Long Term 
(2036) 

N/A 

AT2 Pedestrian and Cycling Safety 
Improvements along city centres Routes. 

HCC/KCC/ RMS To remove road network conflict 
points. 

Short term $1,000,000 

AT3 Develop a 2036 city centre Bike Plan. HCC/KCC/ 
RMS/TfNSW 

To establish a comprehensive cycle 
network that offers an attractive and 
safe environment to encourage 
people to cycle to and around the 
City Centre and help to manage 
growth in travel demand. 

Short term TBC 

AT4 Develop a 2036 city centre PAMP. HCC/KCC/ 
RMS/TfNSW 

To support the development of a 
pedestrian friendly City Centre 
network that offers an attractive and 
safe environment and encourages 
street activity. To support planned 
growth in walking and to help 
manage growth in vehicle travel 
demand. 

Short term TBC 

TDM1 Adopt Benchmarked Parking Provision 
Rate Constraints. 

HCC/KCC/ 
DoP&I/TfNSW 

Reduces available parking and as a 
result protects road network capacity 
and encouraging more people to 
access by active and public 
transport. 

Short term N/A 

TDM2 Strengthen Parking Management and 
Controls. 

HCC/KCC/ 
DoP&I/TfNSW 

To protect road network capacity by 
removing convenient all day free 
parking from Hurstville City Centre 

Short term $1,000,000 
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ID Item Description Responsibility Purpose  Timing Strategic Cost 
Estimate 

and encouraging more people to 
access by active and public 
transport. 

TDM3 Investigate the feasibility of Introducing 
Car-Sharing Schemes. 

HCC/KCC To optimise the use of car parking 
and road space and help to better 
manage regional road network 
capacity. 

Short term N/A 

TDM4 Investigate the feasibility of Introducing 
Alternative Work Schedule. 

HCC/KCC To encourage travel outside of peak 
periods and help to better manage 
regional road network capacity. 

Short term N/A 

TDM5 Incorporate Workplace and Green Travel 
Plans into Planning Agreements. 

HCC/KCC/ 
TfNSW 

To support and encourage active and 
public transport for accessing 
Hurstville City Centre and help to 
manage growth in regional traffic 
demand. 

Short term N/A 

TDM6 Investigate the Feasibility of Implementing 
‘Smarter Choices’. 

HCC/KCC/ 
TfNSW 

To support and encourage active and 
public transport for accessing 
Hurstville City Centre and help to 
manage growth in regional traffic 
demand. 

Short term N/A 

TDM7 Investigate the Feasibility of Introducing 
Workplace Parking Levy. 

HCC/KCC/ 
DoP&I/TfNSW 

To protect road network capacity by 
introducing costs associated with the 
convenience of parking in Hurstville 
City Centre and helping to rebalance 
the cost of travel towards active and 
public transport. 

Medium Term N/A 

TDM8 Investigate the Feasibility of Establishing 
Park and Ride Sites. 

HCC/KCC/ 
TfNSW 

Remove traffic from the congested 
regional road network and facilitate 
access on to public transport for 
travel to Hurstville City Centre. 

Medium Term Scoped, Costed and 
Funded as part of 
TfNSW TAP 
program (possible 
cross funding from 
development 
contribution) 
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Appendix B – Traffic Survey analysis 

Figure B-1 Queue length surveys (vehicles) King Georges Road / Forest Road 
AM Peak 

 

 

Figure B-2 Queue length surveys (vehicles) King Georges Road / Forest Road 
PM Peak 
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Figure B-3 Queue length surveys (vehicles) King Georges Road / Bridge Street 
AM Peak 

 

 

Figure B-4 Queue length surveys (vehicles) King Georges Road / Bridge Street 
PM Peak 
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Figure B-5 Queue length surveys (vehicles) Forest Road / The Avenue AM 
Peak 

 

Figure B-6 Queue length surveys (vehicles) Forest Road / The Avenue PM 
Peak 
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Figure B-7 Queue length surveys (vehicles) Queens Road / The Avenue AM 
Peak 

 

Figure B-8 Queue length surveys (vehicles) Queens Road / The Avenue PM 
Peak 
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Figure B-9 Queue length surveys (vehicles) Woniora Road / Railway Parade 
AM Peak 

 

Figure B-10 Queue length surveys (vehicles) Woniora Road / Railway 
Parade PM Peak 
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Figure B-11 Queue length surveys (vehicles) Railway Parade /Ormonde 
Parade AM Peak 

 

Figure B-12 Queue length surveys (vehicles) Railway Parade / Ormonde 
Parade PM Peak 
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Appendix C – Traffic growth forecasting memo 

 



 

GHD | Report for Georges River Council - Hurstville City Centre TMAP 21/26882 | 100 

   

19 February 2018 

To Harkirat Singh 

Copy to Bert Prinsloo, Stephanie Lum, Rachel Nicholson (RMS), Mark Ozinga (TfNSW) 

From Simon Payne Tel 0402 001 658 

Subject Hurstville TMAP – Traffic growth assumptions Job no. 212688203 

 

1 Introduction 

In order to assess the impact of the Draft Urban Design Strategy, background traffic growth and DA/PP 

approvals on the road network in Hurstville, a number of forecasting assumptions need to be made. 

Traffic forecasting can be complex, with a range of factors to be taken into consideration, both intrinsic to 

the modelling framework and extrinsic. 

This memo provides an analysis of the ‘base forecast’ traffic growth in Section 2. Section 3 details the 

intrinsic assumptions made. Section 4 details the extrinsic assumptions. 

Current assumptions are likely to form a ‘worst case’ scenario in terms of total traffic in and around 

Hurstville. Section 5 discusses the ‘levers’ that can be used to adjust the forecast growth and provides a 

recommendation. 

2 Analysis of Growth 

The forecast growth has been analysed by dividing the travel zones into three categories, as shown in 

Figure 1. 

 Study Area – the zones in the Hurstville CBD and immediate environs. This definition is 

consistent with the microsimulation model coverage. 

 Hinterland – the rest of the strategic model area, as shown in yellow in Figure 1. This area uses 

the same zone structure as the Strategic Traffic Forecasting Model (STFM). 

 External – trips that either begin or end externally to the Hurstville TMAP strategic model, but 

either pass through or have the other end of their trip in the study area or hinterland. The 

external zones are coincident with the roads leading into and out of the hinterland. 
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Figure 1 Travel zone categorisation 

 

The demands currently forecast in the strategic assignment model are shown in Table 1 and Table 2 for 

the AM and PM peaks respectively. The peak periods were calculated by selecting the overall two hour 

time period with the most demand on the network between 06:00 and 10:00 in the am peak and between 

15:00 and 19:00 in the pm peak.  

The percentage growth has been calculated based on outputs from the model, including the background 

growth in the strategic model and the changes in land use within Hurstville. 
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Table 1 Traffic demand in the model – AM peak (pcu, 2 hours, 07:30 – 09:30) 

Demand Segment 2017 2026 2036 

 Total Total 

% annual 
growth 

 from 2017 Total 

% annual 
growth 

 from 2026 
External - External 30,495 33,418 1.1% 34,367 0.3% 
External - Hinterland 23,123 26,169 1.5% 27,873 0.7% 
External - Study Area 2,235 2,972 3.7% 3,070 0.3% 
Hinterland - External 32,971 40,059 2.4% 42,646 0.6% 
Hinterland - Hinterland 29,616 32,610 1.1% 36,881 1.3% 
Hinterland - Study Area 6,301 7,319 1.8% 7,773 0.6% 
Study Area - External 2,178 2,654 2.4% 2,819 0.6% 
Study Area - Hinterland 3,369 3,749 1.3% 4,112 1.0% 
Total 130,288 148,950 1.6% 159,541 0.7% 
Hurstville Total 14,083 16,694 2.1% 17,774 0.6% 
Other Total 116,205 132,256 1.5% 141,767 0.7% 

Table 2 Traffic demand in the model – PM peak (pcu, 2 hours, 16:00-18:00) 

Demand Segment 2017 2026 2036 

 Total Total 

% annual 
growth 

 from 2017 Total 

% annual 
growth 

 from 2026 
External - External 31,686 35,025 1.2% 36,255 0.4% 
External - Hinterland 30,903 38,036 2.6% 41,428 0.9% 
External - Study Area 2,577 3,360 3.4% 3,510 0.4% 
Hinterland - External 24,303 28,949 2.1% 30,805 0.6% 
Hinterland - Hinterland 31,109 34,440 1.2% 39,321 1.4% 
Hinterland - Study Area 6,110 6,740 1.1% 7,106 0.5% 
Study Area - External 2,647 3,720 4.5% 3,811 0.2% 
Study Area - Hinterland 6,536 8,539 3.4% 8,988 0.5% 
Total 135,871 158,809 1.9% 171,224 0.8% 
Hursville Total 17,870 22,359 2.8% 23,415 0.5% 
Other Total 118,001 136,450 1.7% 147,809 0.8% 

 

Analysis of the data presented in Table 1 and Table 2 shows: 

 Overall, the PM peak has more traffic demand than the AM peak, although more trips are destined for 

external locations in the AM peak. This demand is likely to be formed of commuters heading for 

Parramatta, Sydney CBD and North Sydney among other locations. 

 Overall, there is higher growth for trips to and from Hurstville than in the wider modelled area. This is 

due to the inclusion of detailed land use forecasts in the Hurstville area. 
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 In 2026, growth is greatest to Hurstville in the AM peak and from Hurstville in the PM peak.  

 The growth of trips to and from Hurstville by 2036 is considerably lower, due to the assumptions 

made about when development will occur in Hurstville. 

3 Assumptions – Intrinsic Factors 

Intrinsic factors include the trip generation rates assumed, the GFA forecasts and land uses in Hurstville, 

the specific details of individual Development Applications (DAs) and Planning Proposals (PPs). 

Trip generation rates (vehicles per hour) have been inherited from the 2013 TMAP and updated with 

information for high density residential developments. The trip rates were agreed at the time, in 2012, 

with Hurstville City Council and have been kept consistent since, with the exception of the high density 

residential, which were adjusted to accord with the updated trip generation guidelines published by 

Roads and Maritime in 2014. This change was made because the assumed rates departed significantly 

from the revised guidance (although they were in line with the guidance in 2012). The assumed trip rates 

are shown in Table 3 with the assumed directional splits in Table 4.  

Note that this technical note was originally produced in February 2018. The retail trip rates adopted were 

as per the contemporary direction from Roads and Maritime Services and therefore considered 

appropriate for this assessment. However, in March 2019, Roads and Maritime Services advised that a 

forthcoming Technical Direction may recommend the adoption of higher rates. This Technical Direction is 

yet to be released. As a result the original rates have been retained. Any further work may require a 

further review. 

Table 3 Assumed trip generation rates (Two-way), peak hour 

 
Retail (per 

100m2 GFA) 

Commercial 
(per 100m2 

GFA) 
Resi (per 
dwelling) 

Industry (per 
100m2 GFA) 

AM 2.23 1.975 0.19 1.975 
PM 4.31 1.83 0.15 1.83 

Table 4 Assumed directional splits for trip generation (07:30-09:30 and 16:00-18:00) 

Development Type am in am out pm in pm out 
Residential 0.2 0.8 0.8 0.2 
93 Forest Road - residential/commercial mix 0.2 0.8 0.6 0.4 
Commercial 0.9 0.1 0.1 0.9 
Retail 0.7 0.3 0.5 0.5 
Mixed use (offices, retail, services, housing) 0.5 0.5 0.5 0.5 

The strategic model assigns traffic for a two hour peak period whereas historically, trip generation rates 

are presented for one hour peaks, as in Table 3. The factors in Table 4 have been chosen to be suitable 

for the two hour time periods in the strategic model. Factors such as these are not presented in the 

Guide To Traffic Generating Development and are based on professional judgement and standard 

assumptions used in situations such as this. 
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A factor of 1.5 and 2 for the AM and PM peak respectively is assumed for conversion of trip generation 

rates to a 2 hour peak. This reflects the more ‘peaky’ nature of trip generation in the AM peak. 

Trip rates for the DA and PP sites have been taken from the respective documentation, where available. 

If data is missing, the information from Table 3 and Table 4 have been used to fill in the gaps. The list of 

DAs (Development Application) and PPs (Planning Proposals) with trip generation have been provided in 

Attachment A. 

Opportunity sites were highlighted in the Draft Urban Design Strategy (SJB, September 2017), as shown 

in Figure 2. The proposed gross floor area of these opportunity sites have been used to factor existing 

trip rates to reflect the possible scale of trip generation if the opportunity site reaches its full potential. 

Figure 2 Opportunity Sites (blue) in the Draft Urban Design Strategy (SJB, 2017) 

 

It had initially been assumed that:  

 All DA and PP applications are approved and built out in their entirety by 2026. 

 40% of the opportunity sites have been built out by 2026 

 100% of opportunity sites have been built out by 2036. 
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These assumptions lead to the additional trips (peak 2 hour) generated in Hurstville, shown in 

Attachment B. Under discussion with Georges River Council, adjustments were made to these 

assumptions, as shown in Table 6. 

4 Assumptions – Extrinsic Factors 

Extrinsic factors include the Roads and Maritime Strategic Traffic Forecasting Model (STFM) which is 

based on land use forecasts for NSW, as produced by TfNSW. In turn, these forecasts are also based on 

macro-economic forecasts, such as GDP and planning targets such as mandated growth areas and 

density targets etc. and the future road network plans. These forecasts may or may not be suitable in the 

context of the Hurstville TMAP. Nevertheless, there is not a better source for these forecasts, but a 

review of how this information is incorporated into the Hurstville modelling framework is of value. 

The STFM does not have the same level of capacity constraint as more detailed intersection or 

microsimulation models. As a result, it is possible that traffic forecasts from the STFM may present 

higher levels of growth than the road network can comfortably accommodate. In particular, the STFM 

includes the assumption that King Georges Road is widened in both directions by 2026, although the 

intersection with Forest Road has not been widened. This may attract additional traffic to the corridor in 

the model. However, when translating to the microsimulation model, this level of growth may cause 

issues with the model operation. 

Figure 3 and Figure 4 show the forecast increase in traffic (hourly volumes in pcu) between 2017 and 

2026, for the AM and PM peaks respectively. These figures show substantial increases in trips on: 

 King Georges Road; 

 Hillcrest Avenue and Railway Parade; 

 Forest Road and Queens Road between King Georges Road and Hurstville; 

 Park Road; and 

 Forest Road between Park Road and Durham Street. 
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Figure 3 Increase in traffic on roads: 2017 – 2026 AM peak average hour 
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Figure 4 Increase in traffic on roads: 2017 – 2026 PM peak average hour 

 

This increase in traffic is due to both intrinsic factors (trip generation and land use in Hurstville) and 

extrinsic growth from the STFM. To understand how much of the growth is attributable to which effect, 

some analysis on the mix of regional and local traffic has been carried out in the Hurstville Strategic 

model and is presented in Figure 5 and Figure 6 respectively. The figures show the traffic volumes on 

each road through the bandwidth of the links. The link colour pertains to the percentage of traffic that 

either starts in or is destined for Hurstville City Centre. The colour ranges from 0% (yellow) to 100% (dark 

green). 

Figure 5 and Figure 6 show that:  

 More than 80% of the traffic on King Georges Road is passing through Hurstville. 

 More than 80% of traffic on Forest Road/Queens Road and Forest Road/Durham Street is traffic 

that comes to or from Hurstville. 

 The PM peak has a higher proportion of Hurstville trips than the AM peak. 

 In the future, the proportion of trips that are from/to Hurstville tend to increase. This is because 

the growth in trips in Hurstville in the model is greater than the growth in trips elsewhere. 
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Figure 5 2017, 2026 and 2036 (top, middle, bottom respectively) AM Peak traffic volumes by 

proportion starting or ending in Hurstville (07:30 – 09:30) 
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Figure 6 2017, 2026 and 2036 (top, middle, bottom respectively) PM Peak traffic volumes by 

proportion starting or ending in Hurstville (16:00-18:00) 
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It should be noted that all of the assumptions above assume a ‘business-as-usual approach’, whereby 

existing trip generation rates and travel choice remain the same as in future. There are a range of factors 

that may affect the trip generation: 

 Change in mode share for public transport; 

 Change in mode share for active transport; 

 Changes in land use policy and/or mixed use design encouraging more local trips that can more 

easily be accommodated by active modes, causing an overall reduction in trip generation; 

 The impact of increased tele-working and/or Uber-Eats or Amazon-style home shopping; and 

 The impact of autonomous vehicles on travel making patterns. 

Estimates can be made for some of these responses, and can be linked to policy direction as defined in 

State-wide planning documents or at the Council level, for example the 2013 TMAP provided a range of 

initiatives to improve active and public transport. 

5 Adjustments and Recommendations 

It is important to assess what a realistic level of traffic growth is because, on the one hand, the possibility 

of development does not want to be precluded by unrealistically high background traffic volumes on the 

network leading to prohibitive infrastructure costs. On the other hand, if there is not sufficient levels of 

traffic growth in the model, the impact of developments on the operation of the network risks being 

underplayed. 

It is often useful to provide a range of forecasts to ensure a wider understanding of the risks and 

ramifications of different growth scenarios. 

To aid this comparison GHD have undertaken a review of assumptions made in similar recent studies, as 

show in the box below. 

For the 2013 Hurstville City Centre TMAP 40% of all growth was assumed to occur by 2021 (from a 

2011 base). 

The most recent comparable study GHD carried out was last year, on the Canterbury Road corridor. 

There were three forecast scenarios, base, maximum (full LEP buildout by 2036) and a ‘targeted 

intensification’ (which was actually lower than the base). The base year was 2016, and future years 

were 2021 (rather than 2026) and 2036. Percentage increase in dwellings and employment are as 

follows (note that this is not percentage of build out). This was assumed to be all of the development in 

the corridor – so effectively combining the DA/PP and the Opportunity sites 

Canterbury Road growth in dwellings 

Dwellings Base Targeted Max 

2021 18% 10% 21% 

2036 67% 57% 90% 
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Canterbury Road growth in employment 

Employment Base Targeted Max 

2021 8% 3% 10% 

2036 32% 21% 44% 

 

Going back further (2011), a TMAP in Penrith (a substantial city rebuilding scale development) the 

following was assumed: 

 20% of development within 5 years 

 40% within 15 years 

 100% within 25 years 

 

To this end, there are a number of underlying assumptions in the modelling framework that can be 

adjusted. These are presented in Table 5. 
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Table 5 Traffic growth assumptions and recommendations 

Assumption Potential adjustment and ramifications Recommendation 

Trip generation rates 

and directional split. 

Adjusting the rates can increase or decrease the 

forecast amount of traffic for a development. 

However, each development needs to be dealt 

with consistently and the current rates have been 

approved for use in the past. 

No change made. 

Allowance for improved 

public transport. 

Improved service provision for bus and rail leads 

to reduced car use. 

Sensitivity test in the 

strategic model with 

25% reduction in 

development trips 

to/from Hurstville and 

a 10% reduction in 

existing trips to/from 

Hurstville. 

Allowance for improved 

active transport. 

Improved facilities for walking and cycling leads to 

reduced car use. 

Allowance for improved 

travel demand 

measures. 

Travel plans, reduced workplace parking, 

reduction in the provision of residential parking 

spaces and/or increased fees for parking all have 

the potential to reduce car use. 

Adjustment of 

background traffic 

growth. 

The traffic growth reported from the strategic 

model is a point estimate and may vary due to:  

 A detailed representation of Hurstville with 

capacity constraint. 

 A change in underlying strategic land use 

assumptions. 

 A change in economic assumptions, such 

as fuel costs and duty, GDP growth etc. 

 The advent of autonomous vehicles. 

Sensitivity test in the 

strategic model to 

reduce background 

growth by 25% for 

2026 and 2036 to 

assess the impact on 

the road network. 

 

Further discussions were undertaken regarding the development profile for the DA/PP sites and the 

opportunity sites. Georges River Council have requested for the three scenarios defined in Table 6 to be 

modelled. 
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Table 6 Development profiles 

Development Year Low Baseline High 

DA/PP 2026 30% 40% 50% 

DA/PP 2036 70% 80% 100% 

Opportunity Sites 2026 20% 30% 60% 

Opportunity Sites 2036 50% 60% 80% 

 

5.1 Next Steps 

Following review of this document, GHD and Georges River Council have agreed to specify additional 

sensitivity tests to assess a reasonable level of growth.  

Scenario 1 - Low development profile 

Scenario 2 – Baseline development profile 

Scenario 3 – High development profile 

Each scenario will be run in the strategic model with two sensitivity tests: 

 25% development and 10% existing trips to/from Hurstville (public transport, active transport, 

travel demand management) 

 10% reduction in background traffic growth (not Hurstville related) 

GHD and Georges River Council to review the summary results and choose a scenario to use for the 

detailed future year microsimulation modelling. 
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Attachment A – Details of DA/PP applications and associated trip generation 



DAs in Hurstville City Centre
NO. DA NO. ADDRESS DEVELOPMENT TYPE FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN 
(additional vehicles)

PROPOSED 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

1 DA2016/0
218

93 Forest Road 
Hurstville

Mixed use com/res 3.5:1 66.9m 556 900sqm retail + 3,445 
sqm supermarkets = 
4,345sqm total

598 
residential + 
28 visitor + 
148 retail = 
824

D16/9621
3  
D17/3452
8

Approved 1 bedroom - 248
2 bedroom - 266
3 bedroom - 42

Stage 1:
Morning peak - 26vph
Evening peak - 17 vph

Stage 2:
Morning peak - 83 vph
Evening peak - 120 vph

0.19 and 0.15 trips per peak hour per 
apartment for high density residential 
developments
during the morning and evening peak 
periods respectively

1.6 and 1.2 trips per peak hour per 
100m2 of commercial office 
developments during the
morning and evening peak periods 
respectively

0.26 and 1.02 trips per peak hour per 
car space provided for specialty retail 
during the
morning and evening peak periods 
respectively, and

0.92 and 3.69 trips per peak hour per 
car space provided for supermarket 
retail during the
morning and evening peak periods 
respectively.

Stage 3 (additional 
vehicles):
Morning peak - 235 vph
Evening peak - 599 vph

Total development 
(additional vehicles):
Morning peak - 344 vph
Evening peak - 736 vph

Forest Road itnersection 
with Durham Street 
proposed to be upgraded 
to operate under traffic 
signal control with 
additional traffic lanes on 
Forest Road as 
recommended by the 
Hurstville Town Centre 
management and 
accessibility plan (TMAP)

2 13/DA-35  
(MOD201
4/0057)

458 Forest Road 
and 1B Pearl 
Street Hurstville

Mixed use com/res 4.6:1 Max 
56.75m

431 31,800 sqm residential + 
602 sqm NLA commercial

473 
residential + 
72 visitor + 
24 retail = 
565

D13/1800
1

Built 1 bedroom - 171
2 bedroom - 232
3 bedroom - 34

morning peak - 1794 vph
evening peak - 1993 vph

0.29 trips per peak hour - residential
12.5 trips per 100sqm - retail

AM peak - 145 vehicle trips
PM peak - 163 vehicle trips

negligible impact to 
surrounding network

3 12/DA-
325 
(MOD201
6/0068)

454-456 Forest 
Road, Hurstville 

Mixed use com/res 3.13:1 Max 
40.9m

57 4,243 sqm residential + 
65sqm commercial

69 - 
residential + 
16 visitor + 1 
commercial = 
86 total

D14/1020
26

Approved 1 bedroom - 36
2 bedroom - 23
3 bedroom - 3
3 studios

morning peak - 1852 vph
evening peak - 1926 vph

high density residential dwellings - 
0.24 

Commercial:
 - daily vehicle trips of 10 per 100sqm 
GFA
 - evening peak hour vehicle trips of 2 
per 100sqm GFA

17 peak hour vehicle trips negligible impact to 
surrounding network
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DAs in Hurstville City Centre (continued)
NO. DA NO. ADDRESS DEVELOPMENT TYPE FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN 
(additional vehicles)

PROPOSED 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

4 DA2014/1
050 
(MOD201
5/0083)

378-384 Forest 
Road Hurstville

Mixed use com/res 5.46:1 Max 
44.5m

93 6,988sqm residential + 
317 sqm retail + 205 sqm 
commercial

16 
retail/comme
rcial + 89 
residential + 
16 visitor = 
121 total

D14/1528
26

Under 
Constructi
on

forest rd. - west of 
Carrington Avenue: 24,169 
AADT

Existing traffic gen - 47.7 
peak hour vehicle trips

Commercial:
2.0 peak hour vehicle trips per 100sqm 
GFA

High density flat residential:
0.29 peak hour vehicle trips/dwelling

Residential:
27 peak hour vehicle trips

Commercial/Retail:
10.4 peak hour vehicle 
trips

Total - 37.4 peak hour 
vehicle trips

NET DECREASE = 47.7 - 
37.4 = -10.3 

Therefore, reduction in 
approx. 10 vehicle trips 
after construction of 
development

negligible impact to 
surrounding network

5 12/DA-
241 
(MOD201
5/0123)

9 Dora Street 
Hurstville 

Mixed use com/res 6.78:1 Max 45m 72 241 sqm commercial + 
5468 sqm residential

existing retail - 495 sqm

4 basement 
levels:

56 residential
17 visitors
9 
commercial/r
etail

D12/8314
1

Built 1 bedroom - 11
2 bedroom - 33
2 bedroom + study - 10
3 bedroom - 10
3 bedroom penthouse - 2

AM - 7 vehicle trips
PM - 20 vehicle trips

Residential:
0.24 per unit

Retail:
AM - 1.5/100 sqm GFA
PM - 4/100 sqm GFA

Residential:
16 peak hour vehicle trips

Commercial/Retail:
AM - 4 (2 in; 2 out)
PM - 10 (5 in; 5 out)

Total:
AM - 20
PM - 26

NET DECREASE:
AM - 13 vehicle trips
PM - 6 vehicle trips

negligible impact to 
surrounding network

6 11/DA-
356 
(MOD201
6/0044)

2A Barrett 
Street and 18-22 
Woodville Street 
Hurstville

Mixed use com/res 5.57:1 14 storeys 104 7997 sqm residential + 
682 sqm retail

121 total (incl 
1 car wash 
bay + 1 
loading bay)

80 residential
26 visitor
13 retail

D11/1143
37

Built Not provided Not provided Residential:
0.24 per unit

Retail:
No specific rate (13 vehicle trips 
assumed)

AM peak
Residential - 5 in, 20 out
Retail - 13 in, 0 out

PM peak
Residential - 20 in, 5 out
Retail - 0 in, 13 out

negligible impact to 
surrounding network

required sight distance 
coming out of driveway = 
45m
proposed sight distance = 
44m
sight distance satisfactory 
as approaching vehicles 
must cross a traffic signal

7 DA2014/1
066

23-31 Treacy 
Street Hurstville 

Mixed use com/res 7.3:1 55m 227 1012sqm 328 Nil Under 
Constructi
on

8 DA2016/0
073

21 Treacy Street 
Hurstville

Mixed use com/res 7.3:1 55m 12 217sqm Located in 23-
31 Treacy St

Nil Approved

9 DA2014/1
083 
(MOD201
7/0135)                                    

1-5 Treacy 
Street Hurstville 

Mixed use com/res 4.9:1 39.7m 75 400sqm 107 Approved
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DAs in Hurstville City Centre (continued)
NO. DA NO. ADDRESS DEVELOPMENT TYPE FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN 
(additional vehicles)

PROPOSED 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

10 DA2017/0
205

1-5 Treacy 
Street Hurstville  
(additional 
floors on top of 
approval listed 
above to 
increase yield)

Mixed use/com/res 6.8:1 55.3m 106 (31 
additional 
from 
above DA)

434sqm GFA commercial 
+ 5 storeys residential 
(exact GFA not 
mentioned)

144 D17/1011
45

Under 
Appeal in 
LEC

1 bedroom - 30
2 bedroom - 60
3 bedroom - 15
4 bedroom - 1

Combined for both above 
DA and this DA

Provided in above listed 
DA

Residential:
AM - 0.17
PM - 0.10

For 31 additional units:

AM peak - 6 vehicle trips
PM peak - 4 vehicle trips

negligible impact to 
surrounding network

11 12/DA-
132 
(MOD201
7/0033)

105 Forest Road 
and 1A Hill 
Street Hurstville

Mixed use com/res 4.18:1 27.6m - 
45m

126

101 
residentia
l units + 
25 
adaptable 
units

815 sqm 
commercial/retail + 
11162 sqm residential

192 total

147 
residential
18 visitor
23 
commercial/r
etail
1 car wash 
bay
3 loading 
bays

D17/4356
2 
D17/4356
3

Approved 1 bedroom - 21
2 bedroom - 60 
3 bedroom - 20

Adaptable units
1 bedroom - 15
2 bedroom - 9
3 bedroom - 1

Not provided Residential
AM peak - 0.19 vehicle trips per unit
PM peak - 0.15 vehicle trips per unit

Commercial:
No specific rate used

Residential:
AM peak - 24 vehicle trips
PM peak - 19 vehicle trips

Commercial:
Am peak - 26
PM peak - 46

Total
AM - 50 vehicle trips
PM - 65 vehicle trips

negligible impact to 
surrounding network

Minor detrimental 
changes in average dealy 
per vehicle

12 2010/DA-
348 
(MOD201
7/0041)

13-17 Woodville 
Street Hurstville 

Mixed use com/res 4.0:1 55m 75 494sqm 109 Built

13

DA2015/0
262

9-11 Crofts 
Avenue 
Hurstville Commercial 5.0:1 34m 0

3296 sqm total

retail - 638 sqm
commercial - 2658 sqm 30

D15/9458
4 Approved

8 storey tower with 10 
retail tenancies (2 lower 
florrs) + office tenancies 
on upper floors

AM peak - 340 vehicles per 
hour
PM Peak - 518 vehciles per 
hour

0.8 vehicles per car space = 0.8 x 30 = 
24 vehicles per peak hour 24 vehicle per peak hour

negligible impact to 
surrounding network
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DAs in Hurstville City Centre (continued)
NO. DA NO. ADDRESS DEVELOPMENT TYPE FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN 
(additional vehicles)

PROPOSED 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

14 DA2015/0
117

4 Carrington 
Avenue 
Hurstville

Mixed use com/res/ public place of 
worship

4.36:1 25.75m 17 28.45sqm retail + 240 
sqm community 
facility/place of worship

6 D15/1320
70

Approved - 22 parking spaces during 
Sunday service

- 6 additional spaces negligible impact to 
surrounding network

15 DA2016/0
322

282-290 Forest 
Road Hurstville

Commercial/retail 9:01 60m 0 11,455sqm total

Commercial - 9679 sqm 
GFA
Retail - 1776 sqm GFA

89 total

Commercial - 
51 spaces
Retail - 38 
spaces

D16/1456
33

Approved Not provided Commercial:
Morning peak - 0.61 trips per car 
space
Evening peak - 0.48 trips per car space

Retail
Morning peak - 0.26 trips per car 
space
Evening peak - 1.02 trips per car space

Commercial:
AM peak - 32 trips
PM peak - 25 trips

Retail:
AM Peak - 20 trips
PM Peak - 39 trips

negligible impact to 
surrounding network

16 DA2017/0
040

6-8 Cross Street 
Hurstville                                                               
10 Cross Street 
Hurstville

Hotel/club/commercial 5.33:1                               
4.61:1

Max 
39.35m

0 3764sqm hotel                 
1674sqm club (in 
addition to existing club 
space at 10 Cross)                 
982sqm com/retail  

135 incl. 4 
accessible 
and 23 
tandem 
parking 
spaces

D17/2884
4

Under 
Assessme
nt

124 hotel rooms AM Peak
Croft Ave / Woodville St / 
Barret St / Forest Rd - 368 
vehicles
Park Rd / Cross St - 1031 
vehicles

PM peak
Croft Ave / Woodville St / 
Barret St / Forest Rd - 488 
vehicles
Park Rd / Cross St - 1792 
vehicles

Retail
12.3 vehicle trips per 100 sqm 
(Thursday evening rate)

Commercial
2 vehicle trips per 100 sqm GFA

Club
10 vehicles per 100 sqm (evening rate)

Hotel
1 trip per 10 rooms 

Retail
AM - 25
PM - 25

Commercial
AM - 13
PM - 13

Club
AM - 84
PM - 167

Hotel
AM -12
PM - 12

negligible impact to 
surrounding network

17 DA2017/0
074

15 Dora Street 
Hurstville

Mixed use com/res 6:01 45m 51

342sqm

69 spaces

55 residential
7 retail
7 visitor

D17/5079
4

Approved 1 bedroom - 3
2 bedroom - 41
3 bedroom - 7

Intersection
AM peak - 2393 vph
PM peak - 2297 vph

Development
AM peak - 12 vph
PM peak - 12 vph

High density residential:

AM peak - 0.19 peak hour vehicle trips 
per unit
PM peak - 0.15 peak hour vehicle trips 
per unit

Retail:
2.0 peak hour vehicle trips per 100 
sqm

AM
Residential- 9.7 vph
Retail shops - 6.8 vph

PM
Residential - 7.7 vph
Retail - 6.8 vph

TOTAL (Future - Existing)
AM - 4.5 vph
PM - 2.5 vph

negligible impact to 
surrounding network
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Planning Proposals in Hurstville City Centre
PP NO. ADDRESS PP OBJECTIVES FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN PROPOSALS FOR 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

18 DA2017/0
168

98-100 Forest 
Road Hurstville

Mixed use com/res/child care 1.5:1 13.65m 18

46.53sqm retail                 
child care centre for 55 
children              

Total - 1340.5 sqm

2 level 
basement 
carpark - 49 
spaces

Upper 
basement
 6  child care 
centre staff 
spaces
6 child care 
centre visitor 
(drop off/pick 
up)
2 retail 
tenant 
parking 
spaces
6 resident 
visotr parking 
space
1 loading bay
1 car wash 
bay

Lower 
Basement
27 resident 

D17/8720
2

Under 
Assessme
nt

46.5 sqm retail
55 children
15 x 1 bedroom
12 x 2 bedroom units
3 x 3 bedroom units

Intersection
AM peak - 1065 vph
PM peak - 1123 vph

Development
AM peak - 12 vph
PM peak - 12 vph

Speciality Retail
4.5 trips per 100 sqm

Child Care Centres
AM - 0.8 vtph per child
PM - 0.7 vtph per child

Medium density residential flat 
buildings
Up to 2 bedrooms - 0.4  0.5 trips per 
dwelling
3+ bedrooms - 0.5-0.65 trips per 
dwelling

AM 
55 vtph ( 27 inbound / 28 
outbound)

PM
50 vtph (26 inbound / 24 
outbound)

negligible impact to 
surrounding network as 
sub-arterial road of Forest 
Road can cope without 
generated trafic having to 
travel on local roads

19 PP2014/0
003

29-31 
MacMahon 
Street Hurstville 
(1,112.6m2 
approximately)

• Increase max. building height 
from 40m to  50m
• Increase FSR from 4.5:1 to 5.5:1
• Minimum non-residential FSR of 
0.5:1

5.5:1 50m 70 total 
(30 
additional 
from 
existing)

1000sqm community 
facilities + 70 units + 
200sqm church

143 D14/1358
98

With the 
Departme
nt for 
finalisatio
n

1 and 2 bedroom - 60
3 bedroom - 10

not provided High density residential:
0.29 vehicles per hour per unit two-
way during weekday peak periods

Community facility:
0.6 to 0.8 vehicles per hour two-way 
per sapce at peak periods

Church:
similar traffic gen to existing facility

Residential (30 additional):
10 vehicles per hour two-
way during peak periods

Recommendations of 
TMAP:

- widening of Lily Street 
railway overpass
- widening of The Avenue 
railway underpass
- replace the existing 
railway overpass at Treacy 
Street
- intersection 
improvement at the 
itnersection of King 
Georges Road Hillcrest 
Avenue

negligible impact from 
mixed development on 
surrounding road network
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Planning Proposals in Hurstville City Centre (continued)
PP NO. ADDRESS PP OBJECTIVES FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN PROPOSALS FOR 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

20 PP2015/0
005

9 Gloucester 
Road, Hurstville 
(9,240m2 
approximately)

• Increase the maximum building 
height from 23m to range of 
heights of 23m, 30m, 35m, 50m 
and 60m.
• Increase the maximum floor 
space ratio (FSR) from 3:1 to 4.5:1. 
• Include minimum non-residential 
FSR of 1:1 to replace existing 
employment uses.

4.5:1 23, 30, 35, 
50 and 
60m

475 347 residential + 
2000sqm retail + 7249 
sqm commercial

580 D16/4495
0

No 
Gateway 
yet

not provided AM peak - 161 vehicles in, 
32 vehicles out
PM peak - 22 vehicles in, 
184 vehicles out

High density residential (safety margin 
approach adopted):
0.35 vehicle trips per hour per unit 
durnig peak periods

Commercial:
2 vehicelt rips per 100sqm

Retail:
4.6 evening peak hour vehicle trips per 
100 sqm

Subject development:
AM peak - 150 in, 135 out
PM Peak - 172 in, 186 out

Change in traffic gen 
(existing - future):

AM peak:
-11 in, +103 out
PM Peak:
+150 in, +2 out

road network and 
pedestrian network 
capable of accommodating 
the proposed 
development

21 PP2014/0
004

108, 112 and 
124 Forest Road 
and 1-3 Wright 
Street Hurstville 
(“Bing Lee” site) 
(5,407m2 
approximately)

• Rezone parts of the Site from B2 
Local Centre and R3 Medium 
Density Residential to B4 Mixed 
Use

• Amend the maximum building 
height for the Site to a range 
between 34.5m and 46.5m 
(currently 9m to 23m)

• Amend the maximum floor space 
ratio control for the whole site to 
4:1 (currently 1.1 to 4:1)

4:01 34.5m and 
46.5m

217 1150 sqm retail +  
residential

387 total

residents - 
299
visitors - 66
retial - 22

D16/5525
6 
D16/2886
3 
D15/1556
9 
D15/9026
6 
D15/9026
3

Council to 
exhibit 
DCP and 
submit to 
Dept. for 
finalisatio
n

1 bedroom - 43
2 bedroom - 130 
3 bedroom - 44

Retail:
107

Commercial:
40

Mechanics:
13

Metal Workshop:
6

Total
165

Speciality retail:
12.5 per 100 sqm

Residential:
0.07 per bedroom

Retail:
144 trips

Residential
30

Total:
175

negligible impact on 
surrounding road network

2m land dedication 
provided along the 
frontage of Forest Road 
between Hudson Road and 
Wright Street to allow for 
potential future widening 
of this section of Forest 
Road

22 PP2015/0
001

53 - 75 Forest Rd 
and 108 - 126 
Durham St and 9 
Roberts Lane, 
Hurstville 
(Hurstville East 
formerly 
Landmark) 
(14,070m2 
approximately)

• Rezone from part IN2 Light 
Industrial and part R2 Low Density 
Residential to B4 Mixed Use

• Increase building height from 9m 
and 10m to 65m (Site A) and 25m 
(Site B)

• Increase FSR from 0.6:1 and 1:1 
to 3.5:1 (Site A) and from 1:1 to 
1.5:1 (Site B)

• Introduce a FSR bonus incentive 
of 1.5:1 for Site A (taking the total 
allowable FSR on Site A to 5:1) if 
the development includes the 
following land uses: “hotel and 
motel accommodation”, 
“community facilities”, “child care 
centres”, “recreation facilities 
(indoor)”, “public roads”, 
“drainage or flood mitigation 
works”

• Retain the heritage item at 
No.116 Durham St, Hurstville 
(Hurstville Scout Hall).

1.5:1 and 
3.5:1

25m and 
65m

308 130 hotel rooms + 
300sqm GFA hotel 
function room

450 residential 
apartments

6,446 sqm FGA retail

3m stratum of land along 
Roberts Lane

Underground basement 
carpark

Open space in centre of 
development

SOHO commercial units 
with frontage on Roberts 
Lane 

764 D17/9935
1

Gateway 
received 
Oct 2017

10 studio units

1 bedroom - 38

2 bedroom - 364

3 bedroom - 38

Exisintg traffic gen not 
provided

Mortdale Plaza Traffic gen 
(below) was used as an 
example to predict trip 
rates:

AM peak - 121 vehicles
PM peak - 246 vehicles

AM peak - 1.72 vehicle trips per 100 
sqm of GLFA
PM peak - 3.49 vehicle trips per 100 
sqm of GLFA

AM Peak:
80 in, 94 out

PM peak:
178 in, 94 out

RMS proposed upgrades in 
vicinity of the site:

- intersection upgrade of 
Durham Street / Forest 
Road to include a right 
turn from Durham Street 
into Forest Road

- construction of 
roundabout on Durham 
Street, which will provide 
access to Landmark 
Square and East Quarter
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Planning Proposals in Hurstville City Centre (continued)
PP NO. ADDRESS PP OBJECTIVES FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN PROPOSALS FOR 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

23 PP2015/0
006

37-41 Treacy 
Street, Hurstville 
(Treacy St Car 
park) (“Deferred 
matter” site 
under 
HLEP2012) 
(2,497m² 
approximately)

• Zone site from 3 (b) City Centre 
(under LEP 1994) to  B4 Mixed Use

• Increase building height from 
15m (LEP 1994) to 53 metres

• Increase FSR from 3:1 (LEP 1994) 
to 7:1

53m 7:01 131 131 apartments + 1,431 
sqm GFA retail + 2,251 
sqm commercial

Existing 
parking 
retained - 90 
spaced
proposed 
additional 
parking - 228 
spaces

Gateway 
received 

1 bedroom - 27
2 bedroom - 92
3 bedroom - 12

not provided Residential
0.29 movements per dwelling - AM 
and PM

Retail:
AM - 1.4 movements per 100 sqm
PM - 5.6 movements per 100 sqm

Commercial:
AM - 1.6 movements per 100 sqm
PM - 1.2 movements per 100 sqm

Residential:
38 - AM and PM

Retail:
20 -AM
80 - PM

Commercial:
36 - AM
27 - PM

Traffic generated from 
development already 
accounted for in the 
Hurstville TMAP. Generally 
satisfactory performance 
withminor upgrades to 
improve capacity for 
tutning movements at:

- Railway Parade 
intersection with Treacy 
Street
- Railway Parade 
intersection with 
Ormonde Parade
- Railway Parade 
intersection with West 
Street

24 PP2016/0
003

Hurstville 
Westfield as 
bound by Cross 
Street, Park 
Road, The 
Avenue and 
Humphreys Lane 
(in part)
(“Deferred 
Matter” site 
under HLEP 
2012) (32,581m2 
approximately)

• Zone:  B4 Mixed Use
• Height:  maximum building 
height of 138AHD
• FSR: 5:1

138AHD 
(17 
storeys)

5:1 448 
residentia
l units and 
477 mixed 
use units - 
serviced 
apartmen
ts, tourist 
and 
student 
accommo
dation

89,680sqm 4630 spaces D18/4017
2

No 
Gateway 
yet

Residential
1 bedroom - 341
2 bedroom - 427
3 bedroom - 85

Visitor/tourist 
accommodation
396 units

not provided High density residential:
AM peak - 0.19 per unit
PM peak - 0.15 per unit

AM peak - 176 vehicles per 
hour two-way
PM peak - 139 vehicles per 
hour two-way

4% - 6% traffic increase to 
surrounding netowrk - 
considered minor changes 
to traffic as per the TMAP
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Planning Proposals in Hurstville City Centre (continued)
PP NO. ADDRESS PP OBJECTIVES FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN PROPOSALS FOR 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

25 PP2016/0
002

Hurstville Civic 
Precinct Site as 
bound by 
MacMahon 
Street, Park 
Road, Queens 
Road and Dora 
Street (including 
4-6 Dora Street, 
Hurstville) 
(“Deferred 
matter’’ site 
under HLEP 
2012, partly 
Council-owned)
(12,645.5m2 
approximately)

• Deferred Matter’ - rezone from 
3(b) City Centre (under LEP 1994) 
to B4 Mixed Use
• Maximum building height of 
62.8m 
• FSR of 4.9:1
• Insert new local provision that 
restricts the maximum amount of 
residential and retail floorspace on 
the site. 
• New Key Sites Map which 
identifies the extent of the 
Hurstville Civic Centre Precinct
• Includes “Hurstville Civic Precinct 
Masterplan” which provides a 
vision for site.

62.8m 4.9:1 450 298 residential units

3,160 sqm retail

13,500 sqm commercial

8,410 sqm community 
area(function centre, 
library, museum, gallery)

Existing 
spaces - 157

Proposed - 
1,050 to 
1,200

D16/8058
8

No 
Gateway 
yet

Residential:
studio - 84
1 bedroom - 85 
apartments
2 bedroom - 232 
apartments
3 bedroom - 46 
apartments

Weekday AM:
188 vehicle movements 
(150 in, 38 out)

Weekday PM:
191 vehicle movements 
(71 in, 120 out)

Saturday Midday
359 vehicle movements 
(181 in, 178 out)

Residential:
Weekday AM - 0.19 per apartment
Weekday PM - 0.15 per apartment
Saturday Midday - 0.25 per apartment

Retail:
Weekday AM - 17.5 per 1,000 sqm
Weekday PM - 35 per 1,000 sqm
Saturday Midday - 80 per 1,000 sqm

Commercial
Weekday AM - 1.6 per 100 sqm
Weekday PM - 1.2 per 100 sqm

Function centre
2 per 100 sqm

Library
Weekday PM - 2 per 100sqm
Saturday Midday - 2 per 100 sqm

Museum and Gallery
2 per 100 sqm

AM peak - 328 vehicles per 
hour two-way
PM peak - 384 vehicles per 
hour two-way

traffic assessment already 
accounted for in TMAP

negligible impact to 
surrounding road network

Note: Some cells in the PPs may be incomplete - please ask in case of any questions
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DAs in Hurstville City Centre (former Kogarah Side)
NO. DA NO. ADDRESS DEVELOPMENT TYPE FSR HEIGHT UNITS 

COMMERCIAL

PARKING TRAFFIC 
REPORT

STATUS DWELLING SIZE EXISTING TRIP GEN BY 
TIME PERIOD

FORECAST TRIP RATES FORECAST TRIP GEN 
(additional vehicles)

PROPOSED 
INFRASTRUCTURE/INTERS
ECTION IMPROVEMENTS

1

DA2017/0
402

1 Butler Rd 
Hurstville Mixed-use com/res 24 121.3m²

24 TOTAL

1 bedroom - 
5 spaces
2 bedroom - 
19 spaces
visitor - 0

commercial - 
0

Undeterm
ined

1 bedroom - 5 (incl. 3 
adaptable units)
2 bedroom - 19

15 veh/hr (8 in, 7 out) 
during the PM peak period

High density residential:
AM peak - 0.19 per unit
PM peak - 0.15 per unit

Commercial:
2.2 per 100sqm in the weekday PM 
peak period

Residential:
AM peak - 5 veh/hr (1 in, 4 
out)
PM peak - 4 veh/hr (3 in, 1 
out)

Commercial:
3 veh/hr ( in, 2 out) during 
the PM peak period

NET CHANGES
AM peak: 5 veh/hr (1 in, 4 
out)
PM peak: -8 veh/hr (-4 in, -
4 out)

negligible impact to 
surrounding entwork

2

262/2016
2-10 Woniora 
Rd, Hurstville Mixed-use com/res 112 167m²

145 total 
space

- 4 
commercial 
parking 
spaces
- 16 visitor 
parking 
spaces (incl. 
1 accessible 
space and a 
car wash 
space)
- 129 
residential 
parking 
spaces (incl. 
12 
accessbile)
- 50 bicycle 
spaces 
2 motorbike 
spaces

Undeterm
ined

2 commercial units

112 residential units:
1 bedroom - 23
2 bedroom - 84
3 bedroom - 5

No existing residential

Existing Commercial:
AM - 33
PM - 22

AM
1 bedroom - 0.08 trips/unit
 2 bedroom - 0.16 trips/unit
3 bedroom - 0.23 trips/unit
Commercial - 2.86 trips/100 sqm GFA

PM
1 bedroom - 0.04 trips/unit
 2 bedroom - 0.09 trips/unit
3 bedroom - 0.13 trips/unit
Commercial - 1.84 trips/100 sqm GFA

AM
1 bedroom - 1.8
 2 bedroom - 13.9
3 bedroom - 0.5
Commercial - 4.9

PM
1 bedroom - 0.9
 2 bedroom - 7.8
3 bedroom - 0.3
Commercial - 3.1

negligible impact on 
surroundign road network

3

191/2015
12-22 Woniora 
Rd, Hurstville Mixed-use com/res 384

Gross Floor Area:
14,250 sqm

Council community use = 
200 sqm
2 commercial/retail units 
= 187 sqm

420  
residential 
spaces  (incl. 
40 
accessible)
79 council 
spaces (incl. 
2 accessbile) 
9 commercial 
sapces

Under 
Constructi
on

Residential:
1 bed - 114
2 bed - 253 
3 bed - 17

Commercial:
2 per 100 sqm GFA = 285 
vehicle trips

Residential:
0.24/unit

Commercial:
2 per 100 sqm GFA

Retail:
12.3 per 100 sqm GFA

Residential:
92.2

Commercial:
4

Retail:
23

Total
120

overall decrease in traffic 
generated therefore no 
significant impact to 
surrounding network
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1. Introduction 
The strategic model is used as a tool to enable the background land use and transport 

infrastructure changes in the wider Sydney area to be reflected in the modelling framework. 

The objective for the strategic modelling is to provide a matrix of movements that can be used in 

the microsimulation model for a more detailed analysis of the network performance in Hurstville 

City Centre. 

The strategic modelling has also been used to provide analysis of a range of high-level 

sensitivity tests pertaining to the rate of development, use of public and active transport and the 

level of background growth (see Section 4.1.2). 

Following this introduction, this brief model development report has the following sections 

 Model development 

 Model calibration 

 Model analysis 

1.1 Scope and limitations 

This report: has been prepared by GHD for Georges River Council and may only be used and relied on by 
Georges River Council for the purpose agreed between GHD and the Georges River Council as set out in 
section 1.2 and throughout this report. 

GHD otherwise disclaims responsibility to any person other than Georges River Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally 
permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report (refer section(s) 1.2 and throughout this report).  GHD disclaims liability 
arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Georges River Council, TTM, 
Transport for NSW, Roads and Maritime Services and others who provided information to GHD, which 
GHD has not independently verified or checked beyond the agreed scope of work. GHD does not accept 
liability in connection with such unverified information, including errors and omissions in the report which 
were caused by errors or omissions in that information. 

1.2 Assumptions 

The strategic traffic modelling has been based on Roads and Maritime Services’ STFM model. 

No additional checks or verifications of this model has been made, outside what is documented 

in this report. 

Traffic counts were undertaken by TTM and have been used in the model development process. 

No additional checks or verifications of this model has been made, outside what is documented 

in this report. 
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2. Model Development 
The Hurstville Strategic Model (HSM) has been developed from Roads and Martiime Services’ 

Strategic Traffic Forecasting Model (STFM). 

STFM covers the whole of the Sydney Greater Metropolitan Area at a strategic level of detail (as 

shown in Figure 2-1). HSM requires more detail in Hurstville itself to correctly reflect the more 

granular information available from the land use assessment. For efficiency, a sub-area model 

has been ‘cut out’ of STFM for AM and PM peaks, for each modelled year, 2016, 2026, 2036, 

which enables more detailed work to be carried out whilst taking on board wider developmental 

effects, but without having to run the full model. Figure 2-2 shows the HSM network. 

Figure 2-1 STFM model network 
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Figure 2-2  HSM model network 

 

The HSM uses natural boundaries to define the model area, with Botany Bay to the east and 

Georges River to the south and west. The M5 corridor forms the northern boundary. Note that 

the M5 itself is included in the model, so that redistribution effects caused by the duplication of 

the M5 and Westconnex are accounted for in future years. 

The strategic model enables these changes in the wider area to be combined with local 

changes in Hurstville. To do this effectively, the zone system in Hurstville needs to be 

represented at a finer level of resolution. This is illustrated in Figure 2-3, which denotes the 

centre of each HSM zone with a red triangle. The boundary of each STFM travel zone is 

represented by the red lines seen on the map. There are approximately 60 additional zones in 

the Hurstville City Centre area.  

Figure 2-3 HSM zone system, compared to STFM 
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The network representation in the AM and PM peaks vary in certain locations. This is due to 

time period specific clearways. The difference in capacity between AM and PM peaks are 

shown in Figure 2-4, with green denoting greater capacity in the AM peak and red denoting 

greater capacity in the PM peak. 

Figure 2-4 Link capacity differences, AM and PM peak 

 

In forecast years, the modelled network includes representation of proposed schemes, which 

increase the capacity of parts of the road network, and introduces entirely new links, such as the 

proposed  

 M5 duplication (Westconnex Stage 2)  

 Westconnex Stage 3 

 M1 extension to Presidents Avenue, Brighton-le-Sands to the south 

 King Georges Road widening 

The changes in capacity are shown in Figure 2-5. 

Each of these schemes potentially have an effect on the traffic volumes in and around 

Hurstville. 
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Figure 2-5 Difference in road network capacity 2026/36 v 2016 
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3. Model Calibration 
Calibration of the HSM was undertaken in accordance with the methodology set out in the 

Roads and Maritime Services Traffic Modelling Guidelines, 2013. Calibration was undertaken 

for the morning and evening peak periods based on a comparison against hourly link volumes, 

derived from the turning movements at intersections.  

The calibration requirements are assessed using the GEH statistic, named after Geoffrey E 

Havers in the 1970s, as defined in the following equation. 

𝐺𝐸𝐻 =
(𝑉 − 𝑉 )

0.5 ∗ (𝑉 + 𝑉 )

 

where  Vm is modelled volume and 

  Vo is observed volume. 

Table 10.3 of the Roads and Maritime Services Traffic Modelling Guidelines 2013 stipulates that  

 95% of link volumes should have a GEH of less than 5. 

 R2 values to be included with plots and be greater 0.9, indicating a good fit between 

observed and modelled volumes. 

Note that as the strategic model has only a rudimentary representation of intersections, it is not 

considered appropriate to calibrate to turn counts. Calibration to link counts is sufficient for the 

purposes required. Table 3-1 shows the summary statistics for the am and pm peak periods and 

that they meet the criteria set out above. 

Table 3-1 Hurstville Strategic model calibration statistics 

GEH value AM Peak AM Peak (%) PM Peak PM Peak (%) 

Less than 3 98 87% 101 89% 

Less than 5 107 95% 107 95% 

Less than 10 113 100% 113 100% 

Total observations 113 100% 113 100% 

Figure 3-1 and Figure 3-2 show plots comparing observed and modelled traffic volumes on 

links, showing an acceptable correlation between the two data sets. 
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Figure 3-1 Model calibration – comparison of observed and modelled link 
traffic volumes – AM Peak 

 

Figure 3-2 Model calibration – comparison of observed and modelled link 
traffic volumes – PM Peak 
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4. Model Analysis 
4.1.1 Analysis of traffic growth 

A number of assumptions are required regarding the pace of the build-out rate of different types 

of developments, as shown in Table 4-1. 

Table 4-1 Assumed development build-out rates  

Development Year Low Baseline High 

DA/PP 2026 30% 40% 50% 

DA/PP 2036 70% 80% 100% 

Opportunity Sites 2026 20% 30% 60% 

Opportunity Sites 2036 50% 60% 80% 

Furthermore, there are a number of underlying assumptions in the modelling framework that can 

be adjusted, as shown in Table 4-2. 

Table 4-2 Sensitivity test assumptions 

Assumption Potential adjustment and ramifications Recommendation 

Trip generation rates 
and directional split. 

Adjusting the rates can increase or 
decrease the forecast amount of traffic for 
a development. 
However, each development needs to be 
dealt with consistently and the current 
rates have been approved for use in the 
past. 

No change made. 

Allowance for 
improved public 
transport. 

Improved service provision for bus and rail 
leads to reduced car use. 

PT sensitivity test in 
the strategic model 
with 25% reduction in 
development trips 
to/from Hurstville and 
a 10% reduction in 
existing trips to/from 
Hurstville. 

Allowance for 
improved active 
transport. 

Improved facilities for walking and cycling 
leads to reduced car use. 

Allowance for 
improved travel 
demand measures. 

Travel plans, reduced workplace parking, 
reduction in the provision of residential 
parking spaces and/or increased fees for 
parking all have the potential to reduce car 
use. 

Adjustment of 
background traffic 
growth. 

The traffic growth reported from the 
strategic model is a point estimate and 
may vary due to:
A detailed representation of Hurstville with 
capacity constraint.
A change in underlying strategic land use 
assumptions.
A change in economic assumptions, such 
as fuel costs and duty, GDP growth etc.
and the advent of connected and 
autonomous vehicles (CAV).

BG sensitivity test in 
the strategic model to 
reduce background 
growth by 10% for 
2026 and 2036 to 
assess the impact on 
the road network. 

 

As defined in Table 4-1, three scenarios for traffic growth were produced, for two forecast years, 

2026 and 2036.  

Table 4-3 shows the number of trips starting, ending or passing through the Hurstville City 

Centre study area (note this is consistent with the microsimulation model network, and so 

includes King Georges Road). 
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Table 4-3 Traffic growth in Hurstville 

Year Scenario AM Peak AM Peak 
(%) 

PM Peak PM Peak 
(%) 

2017   29,676  -  31,053  - 

2026 Low  34,317  16%  37,071  19% 

 Baseline  34,749  17%  37,726  21% 

 High  35,738  20%  39,333  27% 

2036 Low  37,019  25%  40,698  31% 
 Baseline  37,437  26%  41,390  33% 
 High  38,249  29%  42,886  38% 

Traffic growth is forecast to be slightly higher in the PM peak than the AM peak, largely due to 

the land uses in Hurstville. Commercial and residential land uses have similar rates in the AM 

and PM, but retail will produce more trips in the PM, particularly as the data collected was on a 

Thursday, where late night shopping generates more trips. 

4.1.2 Sensitivity Testing 

Three sensitivity tests were defined, as detailed in Table 4-2. The total traffic within Hurstville 

under each of these tests is shown in Table 4-4 and Table 4-5 for 2026 and 2036 respectively. 

PT denote the PT sensitivity test and BG denotes the background growth sensitivity test as 

detailed in Table 4-2. 

Table 4-4 Traffic in Hurstville under sensitivity tests - 2026 

Growth 
Scenario 

Sensitivity Test AM Peak AM Peak 
(%) 

PM Peak PM Peak 
(%) 

low -  34,317  -  37,071  - 

baseline -  34,749  -  37,726  - 

high -  35,738  -  39,333  - 

low PT  33,144  -3%  35,370  -5% 
baseline PT  33,501  -4%  35,867  -5% 
high PT  34,167  -4%  37,092  -6% 
low BG  33,711  -2%  36,305  -2% 

baseline BG  34,147  -2%  37,024  -2% 

high BG  35,126  -2%  38,666  -2% 

low PT+BG  32,539  -5%  34,655  -7% 

baseline PT+BG  32,871  -5%  35,165  -7% 

high PT+BG  33,581  -6%  36,369  -8% 
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Table 4-5 Traffic in Hurstville under sensitivity tests - 2036 

Growth 
Scenario 

Sensitivity Test AM Peak AM Peak 
(%) 

PM Peak PM Peak 
(%) 

low -  34,317  -  37,071  - 

baseline -  34,749  -  37,726  - 

high -  35,738  -  39,333  - 

low PT  33,144  -3%  35,370  -5% 
baseline PT  33,501  -4%  35,867  -5% 
high PT  34,167  -4%  37,092  -6% 
low BG  33,711  -2%  36,305  -2% 

baseline BG  34,147  -2%  37,024  -2% 

high BG  35,126  -2%  38,666  -2% 

low PT+BG  32,539  -5%  34,655  -7% 

baseline PT+BG  32,871  -5%  35,165  -7% 

high PT+BG  33,581  -6%  36,369  -8% 

 

 

The PT sensitivity test reduces the overall number of trips in the study area by the largest 
proportion, when compared to the background growth test.

The percentage reduction under the PT sensitivity test is greatest in the PM peak.

4.1.3 Results analysis

The strategic model produces a range of diagnostic outputs used for assessing how the network 
is operating. The network within Hurstville City Centre was left unchanged from the 2017 
network for this analysis.

Forecast increases in traffic volumes between 2017 and 2036 within Hurstville are shown in 
Figure 4-1 and Figure 4-2 for AM and PM peak respectively.
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Figure 4-1 Baseline AM peak volume difference, 2017 to 2036 (1 hour pcu) 

 

Figure 4-2 Baseline PM peak volume difference, 2017 to 2036 (1 hour pcu) 

 

Figure 4-1 and Figure 4-2 show a significant increase in traffic volumes on 

 King Georges Road, exacerbated by it’s widening 
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 Forest Road/Queens Road (to the north of Hurstville City Centre) 

 Railway Parade 

 Forest Road/Durham Street (to the east of Hurstville City Centre) 

The increase in traffic is made up from background traffic volumes and from additional traffic 

generated by the developments within Hurstville. 

Table 4-6 presents total vehicle kilometres and vehicle hours travelled on the road network in 

Hurstville City Centre. The exact roads included are coincident with the Paramics model 

network. Note that this data does not cover the entire trip by the user (unless it is entirely within 

the environs of Hurstville City Centre) but does show how the total kilometres and time is 

expected to increase in Hurstville in the future.  

Table 4-6 HSM Vehicle kilometre and vehicle hour Statistics 

 AM Peak PM Peak 

 Veh km % change Veh hrs % change Veh km % change Veh hrs % change 

2017 44,367  1,906   45,960    1,926   

2026 low  51,353  16%  2,349  23%  54,111  18%  2,475  29% 

2026 baseline  51,693  17%  2,376  25%  54,807  19%  2,541  32% 

2026 high  52,777  19%  2,462  29%  56,338  23%  2,687  40% 

2036 low  54,946  24%  2,648  39%  58,533  27%  2,880  50% 

2036 baseline  55,460  25%  2,688  41%  59,196  29%  2,948  53% 

2036 high  56,147  27%  2,757  45%  60,744  32%  3,123  62% 

Table 4-6 shows that  

 In the PM peak in 2036, the model forecasts travel times will increase by approximately 

53 percent (baseline) compared to 2017. The increase is 41 percent in the AM peak. 

Vehicle hours increase more quickly than vehicle kilometres as demand increases. The more 

congested the network, the greater the impact of additional trips. There are 396 one-directional 

links in Hurstville City Centre captured in this analysis. Figure 4-3 and Figure 4-4 present the 

number of links which are over-capacity, or nearing capacity. 

Figure 4-3 Mid-block link volume/capacity analysis, AM peak 
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Figure 4-4 Mid-block link volume/capacity analysis, PM peak 

 

Figure 4-3 and Figure 4-4 show that the number of links nearing or above capacity increases in 

2026 and in 2036. Overall, the number of links nearing capacity is a small proportion of the 

overall total (perhaps only 5% of links are nearing capacity in 2036), however the HSM is not 

properly assessing the constraints of intersections and furthermore, the impact of one 

congested link can spread to others in reality. As a result, these figures may not show where 

significant issues may arise. This is the reason for carrying out microsimulation modelling. 

Table 4-7 provides similar data to Table 4-2 but for the sensitivity tests undertaken. 

Table 4-7 HSM Vehicle kilometre and vehicle hour Statistics – sensitivity 
tests on baseline scenario 

 AM Peak PM Peak 

 Veh km % change Veh hrs % change Veh km % change Veh hrs % change 

2017 44,367  1,906   45,960    1,926   

2026 baseline  51,693  17%  2,376  25%  54,807  19%  2,541  32% 
2026 PT test  50,458  14%  2,279  20%  52,892  15%  2,377  23% 

2026 BG test  50,722  14%  2,304  21%  53,688  17%  2,455  27% 

2026 PT+BG test  49,520  12%  2,211  16%  51,789  13%  2,294  19% 

2036 baseline  55,460  25%  2,688  41%  59,196  29%  2,948  53% 
2036 PT test  53,830  21%  2,547  34%  56,764  24%  2,702  40% 

2036 BG test  53,798  21%  2,551  34%  57,623  25%  2,808  46% 

2036 PT+BG test         

 

Table 4-7 shows that: 

 The growth in travel hours is reduced by 5% in the AM peak and 8% in the PM peak 

under the public transport sensitivity test. 

 The growth in travel hours is reduced by 5% in both the AM and PM peaks under the 

background growth sensitivity test 
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 The growth in travel hours is reduced by 10% in the AM peak and 12% in the PM peak, 

when both sensitivity tests are combined. 

This analysis shows how the value of a reduction in travel demand in the Hurstville area relates 

to overall travel times. 

The following two pages (Figure 4-5 to Figure 4-10) show volume/capacity plots for the AM peak 

and PM peak respectively, for 2017, 2026 and 2036 (top, middle, bottom). Note that these plots 

are ‘mid-block’ volume/capacity, which means that intersection capacity constraints are not fully 

recognised. As a result, the analysis of the microsimulation model and the intersection models 

may highlight other areas of concern. Nevertheless, this is a useful marker of where capacity 

constraint is likely to occur.  
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Figure 4-5 Volume/Capacity plot, 2017 AM peak 

 

Figure 4-6 Volume/Capacity plot, 2026 AM peak baseline 

 

Figure 4-7 Volume/Capacity plot, 2036 AM peak baseline 
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Figure 4-8 Volume/Capacity plot, 2017 PM peak baseline 

 

Figure 4-9 Volume/Capacity plot, 2026 PM peak baseline 

 

Figure 4-10  Volume/Capacity plot, 2036 PM peak baseline 
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The volume/capacity plots show: 

 Traffic conditions on Forest Road next to King Georges Road improve in the AM peak in 

2026. This is likely to be due to changes in routeing caused by Westconnex, including 

the duplication of the M5. 

 Congestion eastbound on Queens Road in the AM peak worsening by 2036 

 Congestion westbound on Queens Road in the PM peak worsening by 2036 

 Congestion in both directions on Forest Road between Durham Street and Hudson 

Street in both peaks, but particularly the PM peak. 

 Congestion on The Avenue worsening in the PM peak 

 Congestion at Railway Parade and Treacy Street worsening in both peaks, but 

particularly the AM peak 

4.1.4 The Avenue Underpass 

A test for assessing the impacts of widening The Avenue underpass to two lanes in each 

direction was carried out under the baseline with PT sensitivity test. The forecast hourly change 

in traffic volumes are shown. Note these are strategic model results, and as a result, the model 

has not taken account of changes in traffic signal settings. 

Figure 4-11 and Figure 4-12 show the forecast change in hourly traffic volumes (red bars show 

an increase with the widening, green bars show a decrease). 

Figure 4-11 The Avenue underpass widening - Strategic model hourly 
volume difference plot – PM peak 
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Figure 4-12 The Avenue underpass widening - Strategic model hourly 
volume difference plot – PM peak 

 

 

The results of the test on the widening of The Avenue underpass suggest that 

 Travelling into Hurstville from the southeast via the underpass will be made more 

attractive, potentially reducing traffic volumes on Lily Street and Forest Road. 

 The widening of the underpass relieves traffic from the Treacy Street bridge over the 

railway and could alleviate the constraint at the Treacy Street/Railway Parade to some 

extent.  

 Travelling through Hurstville is made more attractive, particularly from south-east to 

northwest via Park Road and from the east to the south via Railway Parade. 
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Appendix E – Microsimulation modelling report 
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This report: has been prepared by GHD for Georges River Council and may only be used and relied on by Georges 
River Council for the purpose agreed between GHD and the Georges River Council as set out in this report. 

GHD otherwise disclaims responsibility to any person other than Georges River Council arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in 
the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Georges River Council and others who 
provided information to GHD (including Government authorities), which GHD has not independently verified or 
checked beyond the agreed scope of work. GHD does not accept liability in connection with such unverified 
information, including errors and omissions in the report which were caused by errors or omissions in that 
information. 
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1. Introduction 
GHD was commissioned by Georges River Council to update a microsimulation traffic model of 
the Hurstville City Centre, NSW. This project is to assist in assessing the traffic related impacts 
of traffic growth within the area. The outputs of this process will be used to update the 
Hurstville City Centre TMAP. 

1.1 Modelling Process 

The Hurstville model was developed and upgraded using the Q-Paramics microsimulation 
traffic modelling software suite and was calibrated and validated according to the standard set 
out in the Roads and Maritime Services Traffic Modelling Guidelines, 2013. More detail is 
provided in Section 3.   

1.2 Report Purpose 

This report documents the updating, calibration and validation of the Hurstville City Centre 
microsimulation traffic model and its use in determining the traffic related impacts of 
proposed traffic growth within the area.  

This stage of the modelling process for this project is the updating of the base model and 
detailing the process undertaken to calibrate and validate the model and specify the 
conformance of the model to relevant standards for calibration and validation. The calibrated 
and validated base case model, as described in this report, demonstrates that the models have 
been accurately developed to a sufficient level of detail to meet relevant industry guidelines.  

1.3 Assumptions 

The calibration and validation of the Hurstville City Centre microsimulation traffic model is 
based on a number of assumptions. These include: 

 Traffic count data collected by TTM in November 2017. The count data includes the 
following: 

– Vehicle turning movement counts. 

– Origin-Destination (O-D) surveys. 

– Intersection queue lengths. 

 Signal timing and phasing data provided by Roads and Maritime Services. 

1.4 Report Structure 

This report details the calibration and validation of the microsimulation traffic model and 
demonstrates the ability for the model to be used to accurately reflect traffic conditions 
observed in the field, as well as the models use in estimating the future traffic conditions with 
proposed upgrades in the City Centre. The report is broken down into the following sections: 

 Section 2: Hurstville City Centre Study Area with a definition of the study area and road 
network for the model 

 Section 3: Model Development with the methodology used in the development of the 
model 

 Section 4: Model Calibration with the details of the calibration procedures and results 

 Section 5: Model Validation with the details of the validation procedures and results 
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 Section 6: Conclusions from the calibration and validation process and assessment of the 
proposed designs 
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2. Hurstville City Centre Study Area 
2.1 Background 

Hurstville is a suburb in southern Sydney located approximately 20 kilometres south west of 
the Sydney City Centre. Within the study area the main arterial road network that feeds the 
City Centre includes King Georges Road, Forest Road, Railway Parade and Woniora Road.  

The Hurstville microsimulation traffic model covers the area bordered by the following roads: 

 King Georges Road to the west; 

 Railway Parade to the south; 

 Wright Street/Lily Street to the east; and 

 Queens Road to the north. 

A map of the study area is provided in Figure 1. 
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Figure 1 Study Area for the Q-Paramics Traffic Modelling 

Source: Six Maps, 2018

 

N 
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3. Model development 
3.1 Introduction 

The Hurstville City Centre microsimulation traffic model was developed using the Q-Paramics 
suite of microsimulation traffic modelling software. Microsimulation models differ from 
deterministic traffic models (such as strategic or intersection models) in that each vehicle on 
the network is modelled individually as a unique and independent agent in real-time. 
Microsimulation models are particularly useful in modelling congested conditions where traffic 
demand exceeds available capacity, resulting in queuing that builds up and dissipates over 
time. 

The Hurstville City Centre microsimulation traffic model was developed using version 6.93 of 
Q-Paramics. 

3.1.1 Model study area 

A plot of the model study area is shown in Figure 2. The model encompasses the road network 
between King Georges Road, Queens Road, Railway Parade and Lily Street/Wright Street. 
Internal City Centre streets such as The Avenue and Park Road were included in the study area 
where appropriate to provide a realistic level of route choice in the model.  
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Figure 2 Hurstville City Centre Microsimulation Model Area 
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3.1.2 Traffic data 

The traffic data, collected by TTM,used in the development of the Hurstville City Centre 
microsimulation traffic model included the following:  

 Intersection turning movement counts were undertaken on the 16th of November 2017 
during the morning (6:00 – 10:00 am) and evening (3:00 – 7:00 pm) peak periods. The 
intersections covered by the survey are shown in Figure 3 and listed as follows: 

– King Georges Road and Forest Road. 

– King Georges Road and Bridge Street. 

– Forest Road and Queens Road. 

– Queens Road and Dora Street. 

– The Avenue and Queens Road. 

– Dora Street and MacMahon Street. 

– Woniora Road and Ormonde Parade. 

– Woniora Road and Railway Parade. 

– Woniora Road and Empress Lane 

– Railway Parade and Ormonde Parade 

– Railway Parade and Treacy Street 

– Railway Parade and The Avenue 

– Forest Road and Durham Street 

– Forest Road and The Avenue 

– Forest Road and Alfred Street 

 Additional traffic counts were undertaken on the 23rd of November 2017 during the 
morning (6:00 – 10:00 am) and evening (3:00 – 7:00 pm) peak periods at the accesses to 
the Hurstville Westfield 

 Origin Destination were surveys undertaken on the 16th of November 2017 during the 
morning (6:00 – 10:00 am) and evening (3:00 – 7:00 pm) peak periods, with OD Stations 
shown in Figure 4.  

 Queue Length surveys were undertaken on the 23rd of November 2017 during the morning 
(6:00 – 10:00 am) and evening (3:00 – 7:00 pm) peak periods. The intersections covered 
by the survey are listed as follows: 

– King Georges Road and Forest Road. 

– King Georges Road and Bridge Street. 

– Queens Road and The Avenue 

– Woniora Road and Railway Parade 

– Railway Parade and Ormonde Parade 

– Forest Road and The Avenue 
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Figure 3 Traffic Count Locations in the Hurstville City Centre Study Area 

Source: Six Maps, 2018 
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Figure 4 Origin-Destination Stations in the Hurstville City Centre Study Area 

 

Source: Six Maps, 2018 
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3.1.3 Temporal coverage 

The Hurstville City Centre microsimulation model covers the following analysis time periods: 

 Morning peak between 8:00 - 9:00 am 

 Evening peak between 5:00 - 6:00 pm 

A one hour “warm-up” was applied to the beginning of each modelled peak. A “warm-up” 
period enables the model to reach typical traffic conditions by the start of the analysis period. 
Traffic volumes in the warm-up were estimated based on the traffic volumes in the first hour 
of the analysis time period. 

Section 4.4 details the “warm-up” and “cool-down” period of the model in more detail. 

3.2 Modelling Methodology 

This section outlines the modelling methodology used in the development of the Rutherford 
microsimulation model. 

3.2.1 Data collection and validation 

The primary sources of data was provided by TTM and is detailed in Section 3.1.2. Traffic 
survey data for each hour in the morning and evening peak periods was reviewed to identify 
any mismatches or discrepancies in vehicle flow. No significant discrepancies in vehicle flow 
were identified. 

3.2.2 Traffic demand refinement 

The overarching EMME model of the area was used for the development of the initial traffic 
demand matrix, a cordon matching the microsimulation model area was extracted from the 
study area and incorporated into the Q-Paramics model.  Once the initial matrix was 
developed, matrix estimation, or manual manipulation based on a ‘trial and error’ approach, 
was undertaken to make minor changes to the matrix to ensure that the modelled traffic 
volumes approximately matched the turning movement surveys at individual intersections. 

3.2.3 Traffic Demand Profile 

The analysis of the model is to be undertaken using average conditions occurring within one 
hour blocks. In order to ensure appropriate peaks and troughs in the traffic volumes across the 
hour the turning movement counts were broken down into 15 minute blocks. These 15 minute 
blocks were used to develop traffic demand profiles to vary the release of vehicles from 
adjacent origin zones into the model. 

3.2.4 Network coding 

The Hurstville microsimulation model was updated with reference to Google Earth aerial 
photography and Intersection Design Drawings supplied by the Roads and Maritime Service. 

3.2.5 Traffic Signal Development 

Several intersections within the study area are controlled by traffic signals run on the Roads 
and Maritime Services SCATS system. SCATS idm data files were collected in November 2017 
and provided by Roads and Maritime Services for use in developing signal settings in the 
model. Interpretation of this data provides vital signal information including typical cycle times 
during peak periods, intergreen and green splits of individual signal phases at each signalised 
intersection. A fix time traffic signal was coded into the model with green times based on the 
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product of the average green time for each phase and the percentage of time that phase was 
called.  

3.2.6 Vehicle mix 

The traffic demand matrices were developed based on the turning movement counts 
undertaken by TTM in November 2017. The survey split the counting of vehicles into two 
types: 

 Light vehicles 

 Heavy vehicles – Austroads Vehicle class 3 (Two axle truck) and above 

A heavy vehicle demand matrix was developed from these surveys to ensure an appropriate 
distribution of heavy vehicles within the model network. 



 

GHD | Report for Georges River Council - Hurstville CBD TMAP Update, 2126882 | 169 

4. Model calibration 
4.1 Overview 

Calibration of the Hurstville microsimulation model was undertaken according to the 
methodology set out in the Roads and Maritime Services Traffic Modelling Guidelines, 2013. 
Calibration was undertaken for the morning and evening peak periods based on a comparison 
against hourly turning movements at intersections. 

4.2 Model Assignment 

As part of the calibration process the model assignment was modified to ensure that vehicle 
path-ways through the road network were logical and realistic. This was undertaken using the 
‘All-Or-Nothing plus Perturbation’ option in the Q-Paramics software and the following 
approaches: 

 Applying the appropriate Roads and Maritime Services Q-Paramics link category to links 
within the model to represent the road hierarchy; and 

 Applying cost factors to sections of the road network within the model to change the 
attractiveness of the link to vehicles within the model to more closely align with on-site 
behaviours and driver preferences. 

The main changes in cost factors are shown in Table 1. 

 

Table 1 Link cost Factor Changes 

Link Cost Factor 

Increase/Decrease 

Reason 

Bridge Street between 

Forest Road and King 

Georges Road 

Increase To decrease the attractiveness of this 

link as a connection between Forest 

Road and King Georges Road 

Ormonde Parade between 

Woniora Road and Railway 

Parade 

Increase To decrease the attractiveness of this 

link as a connection between Forest 

Road and King Georges Road 

Ormonde Parade slip lane 

onto Forest Road 

Decrease To improve use of the slip lane over 

the traffic signals 

Forest Road between 

Treacy Street and Railway 

Parade 

Increase To decrease the attractiveness of this 

link compared to The Avenue 

The Avenue between Treacy 

Street and Railway Parade 

Decrease To increase the attractiveness of this 

link compared to Forest Road 

Cross Street 

MacMahon Street 

Dora Street 

Increase To reduce the use of these roads 

compared to the main arterial and sub 

arterial netowrk 
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4.3 Model seed values 

The base model is simulated using five different ‘seed values’ as per Section 11.7.3 of the 
Roads and Maritime Services Traffic Modelling Guidelines, 2013. Running several versions 
(seeds) of a simulation model allows for some level of randomisation in the traffic activity and 
can ensure that the network remains stable under different traffic conditions such as might be 
found on a day-to-day basis in a real traffic network. The use of seed values therefore provides 
confidence that the model results are not based upon a single outlying model run, but the 
result of a larger sample of model runs. The Salamanca microsimulation model was run under 
the standard Roads and Maritime Services seed values of 28, 560, 2849, 7771 and 86524. 

More detail on the seed values and model stability is detailed in Section 4.4. 

4.4 Model Stability 

The stability of the model needs to be demonstrated to provide confidence that the model is 
reliable and able to replicate current conditions and forecast future conditions. The minute by 
minute variation in traffic in the Salamanca microsimulation model was assessed to confirm 
the stability of the model: 

4.4.1 Analysis Period Stability 

The flow of traffic and the associated traffic conditions are randomly variable phenomena, and 
microsimulation models attempt to capture this variability by varied release of traffic into the 
network. Whether or not a vehicle is released from a zone in any given second is dependent on 
the outcome of a random number generator, and this generator is controlled by the seed 
value. The same model run under different seed values will result in a different simulation 
result. For this reason, microsimulation models are generally run using a range of seed values, 
with results being reported for each individual seed value and the average (median) of the 
simulated runs. 

Figure 5 and Figure 6 show the minute by minute changes in traffic flow as well as the 
boundary with the warm-up period. The morning and evening peak traffic demands exhibit 
very little variability. The boundary conditions with the ‘warm-up’ period show a smooth 
transition, indicating that the five seed runs are producing stable results. 
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Figure 5 Morning Peak Network Vehicle Load 

 

Figure 6 Evening Peak Network Vehicle Load 

 

4.5 Calibration Statistics 

4.5.1 Network Wide Calibration 

Model calibration was undertaken on the basis of comparison of modelled and observed traffic 
volumes. The GEH statistic is used in the calibration of traffic models to compare the 
difference between observed and modelled traffic flows. The GEH statistic is defined as 
follows: 

𝐺𝐸𝐻 =
(𝑉 − 𝑉 )

0.5 × (𝑉 + 𝑉 )
 

Based on the calibration and validation guidelines presented in Roads and Maritime Services 
Traffic Modelling Guidelines, 2013, a calibrated model must conform to the following 
requirements: 

 Flow comparisons with GEH greater than 10 explained; 
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 At least 85 percent of flow comparisons with GEH less than 5; 

 Coefficient of Determination (R2) between 0.9 and 1.0. 

Based on the traffic data detailed in Section 3.1.2 a total of 120 individual turning counts were 
used in the calibration of the model. Banned turns were omitted from the turning count 
comparison. The turning count comparisons for the morning and evening peak periods are 
shown in Table 2.  

Table 2 GEH Turning Count Comparisons 

Period 

Number of Movements with GEH 

<3 <5 <10 >10 

Morning Peak 

8:00-9:00 am 72 (61%) 104 (87%) 120 (100%) 0 (0.0%) 

Evening Peak 

17:00-18:00 pm 69 (58%) 103 (86%) 120 (100%) 0 (0.0%) 

As shown in Table 2 the model is well calibrated with the majority of modelled movements 
correlating to observed values with a GEH of 5 or less. 

The Coefficient of Determination (R2) representing the strength of the linear relationship 
between the modelled and observed traffic flows is shown in Figure 7 and Figure 8.  For all 
time periods the (R2) falls between 0.9 and 1.0 indicating that the modelled results are strongly 
related to the observed traffic flows. Also shown on the graphs is the ratio of modelled to 
observed flows, or the slope of the linear relationship between modelled and observed flows, 
which is determined using a least squares analysis of all turning movements in the model a 
value between 0.9 and 1.1 indicates that the model isn’t consistently inputted to few or too 
many vehicles.  
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Figure 7 AM Peak Turn Flow Correlation (8:00 – 9:00 am) 

 

 

Figure 8 PM Peak Turn Flow Correlation (17:00 – 18:00 pm) 

 

Analysis of the turning flow comparisons, the slope of the linear relationship and the 
Coefficient of Determination for the morning and evening peak periods show that the model is 
well calibrated and conforms to the requirements set out in the Roads and Maritime Services 
Traffic Modelling Guidelines, 2013.  



 

GHD | Report for Georges River Council - Hurstville CBD TMAP Update, 2126882 | 174 

5. Model validation 
In order to determine the suitability of the Hurstville City Centre microsimulation traffic model 
in replicating traffic behaviour and conditions, it is necessary to validate the model against a 
set of data that is independent to that used in the calibration process. This section documents 
the validation processes undertaken for the base model. 

Three different data sets were used to check the validation of the model, these data sets are as 
follows: 

1. Queue Lengths; 

2. Travel Times between O-D matches; and 

3. Volumes at the accesses to the Hurstville Westfield. 

5.1 Queuing and Congestion 

Due to the subjective nature of queue measurements in the field, and the difficulty of 
accurately observing queue lengths for any particular intersection approach, queue length 
validation was undertaken in a qualitative manner. The validation process was based on queue 
length observations taken during the November 2017 surveys for the 95th percentile queues at 
the intersections detailed in Section 3.1.2. 

For the Hurstville microsimulation traffic model, the queue length validation criteria from 
Roads and Maritime Services Traffic Modelling Guidelines, 2013, Section 11.7 was adopted. 
This standard requires that: 

 Modelled and observed queue lengths to be compared at key locations within the study 
area. Comparison to be to both the modeller and Roads and Maritime Services 
satisfaction. 

Figure 9 to Figure 20 show the comparison between surveyed and modelled 95th percentile 
queues. Comparing surveyed queues to modelled queues shows a good correlation, and the 
model is considered to represent observed on-site queuing trends.  

It is noted that the Q-Paramics software will only register a vehicle as being in a queue if they 
are within 10 metres of the vehicle in front and their speed reduces to less than 7.2 km/hr. It is 
very difficult to accurately observe this criteria in a survey and as such some difference 
between observed and modelled results is expected. 
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Figure 9 King Georges Rd / Forest Rd 95th Percentile Queue 
Comparison AM Peak 

 

 

Figure 10 King Georges Rd / Forest Rd 95th Percentile Queue 
Comparison PM Peak 
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Figure 11 King Georges Rd / Bridge St 95th Percentile Queue 
Comparison AM Peak 

 

 

Figure 12 King Georges Rd / Bridge St 95th Percentile Queue 
Comparison PM Peak 
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Figure 13 Queens Rd / The Avenue 95th Percentile Queue Comparison 
AM Peak 

 

 

Figure 14 Queens Rd / The Avenue 95th Percentile Queue Comparison 
PM Peak 
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Figure 15 Woniora Rd / Railway Pde 95th Percentile Queue Comparison 
AM Peak 

 

 

Figure 16 Woniora Rd / Railway Pde 95th Percentile Queue Comparison 
PM Peak 
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Figure 17 Railway Pde / Ormonde Pde 95th Percentile Queue 
Comparison AM Peak 

 

 

Figure 18 Railway Pde / Ormonde Pde 95th Percentile Queue 
Comparison PM Peak 
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Figure 19 Forest Rd / The Avenue 95th Percentile Queue Comparison 
AM Peak 

 

 

Figure 20 Forest Rd / The Avenue 95th Percentile Queue Comparison 
PM Peak 

 

5.2 Comparison of General Traffic Travel Times 

Travel times were calculated from the Origin Destination survey, between the stations, 
detailed in Section 3.1.2, and were used to validate the operation of the model. Validation to 
travel times demonstrates that the model accurately reflects the volume to delay response 
that occurs in the field.  

Due to the distribution of the O-D stations, and the potential for the data to include linked 
trips, instead of through traffic movements, not all O-D pairs were viable candidates to 
compare travel times. Therefore 3 routes were selected for the comparison, these routes 
were: 
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1. O-D Station 1 to 6 – From the intersection of King Georges Rd / Forest Road to the
intersection of Woniora Road and Railway Parade; and

2. O-D Station 1 to 7– From the intersection of King Georges Rd / Forest Road to the
intersection of The Avenue and Queens Road.

3. O-D Station 7 to 1 – From the intersection of The Avenue and Queens Road to the
intersection of King Georges Rd / Forest Road.

For the Hurstville City Centre microsimulation traffic model, the travel time validation criteria 
from Roads and Maritime Services Traffic Modelling Guidelines, 2013, Section 11.5 was
adopted. This standard requires that:

 Average modelled section times to be within 15 percent of observed times;

 Average modelled journey times be within 15 percent or one minute (whichever is
greater) of observed travel times; and

A summary of the modelled and observed travel times for the intermediate timing points for
the morning and evening peak period are detailed in the following sections.

5.2.1 Journey Travel Times

The journey travel times between the O-D Pairs were compared to the modelling results. A 
summary of the modelled and observed travel times for the morning and evening peak period
are detailed in Table 3 and Table 4.

Table 3  AM Peak Cumulative Travel Time Data

Location Observed 

Travel Time 

(seconds) 

Modelled 

Travel Time 

(seconds) 

Absolute 

Difference 

(seconds) 

Percentage 

Difference 

King Georges Rd / Forest Road to 

Woniora Road and Railway Parade 
154 189 35 23% 

King Georges Rd / Forest Road to 

The Avenue and Queens Road 
172 143 29 17% 

The Avenue and Queens Road to 

King Georges Rd / Forest Road 
185 152 33 18% 

 

Table 4 PM Peak Cumulative Travel Time Data 

Location Observed 

Travel Time 

(seconds) 

Modelled 

Travel Time 

(seconds) 

Absolute 

Difference 

(seconds) 

Percentage 

Difference 

King Georges Rd / Forest Road to 

Woniora Road and Railway Parade 
150 168 18 12% 

King Georges Rd / Forest Road to 

The Avenue and Queens Road 
256 196 60 24% 

The Avenue and Queens Road to 

King Georges Rd / Forest Road 
493* 154 339 38% 
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* A review of the O-D matches indicates a high variability in travel times of over 6 minutes 

5.3 Comparison of Access Volumes 

The volume of traffic entering and leaving the Hurstville Westfield is a different data set to the 
general turning movement counts used for Calibration in Section 4. The use of this data set 
validates the number of terminating trips within the model area. The validation was 
undertaken on the basis of comparison of modelled and observed traffic volumes. The GEH 
statistic (as detailed in Section 4) was used in the validation to compare the difference 
between observed and modelled traffic flows.  

The following requirements were used for the validation of the access volumes: 

 Flow comparisons with GEH greater than 10 explained; and 

 At least 85 percent of flow comparisons with GEH less than 5. 

A total of 8 access points were used in the validation of the model. The turning count 
comparisons for the morning and evening peak periods are shown in Table 5, with the 
modelled volumes shown to be within the validation requirements.  

Table 5 GEH Access Volumes Comparisons 

Period 

Number of Movements with GEH 

<3 <5 <10 >10 

Morning Peak 

8:00-9:00 am 2 (25%) 7 (88%) 8 (100%) 0 (0.0%) 

Evening Peak 

17:00-18:00 pm 5 (63%) 8 (100%) 8 (100%) 0 (0.0%) 
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6. 

 

Conclusions
GHD have been commissioned to update a microsimulation traffic model of the Hurstville City 
Centre to assist in assessing the traffic related impacts of traffic growth within the area. The 
modelling works involve the updating of the microsimulation model using Q-Paramics version 
6.9.3  software. The model was calibrated and validated to traffic survey data collected in 
November
2017.

6.1 Model Calibration and Validation

Based on the calibration and validation process presented in Sections 4 and 5 of this report, 
the Hurstville microsimulation model is considered well calibrated according to the guidelines 
set out in the Roads and Maritime Services Traffic Modelling Guidelines, 2013.

Comparison of the observed and modelled turning movement volumes showed that the model 
meets the required calibration standards.

Furthermore, the models have been validated against travel times, queue lengths and access 
volumes. All these measures showed a satisfactory correlation between modelled and 
observed results.

Analysis of the model outputs for multiple seed runs shows that morning and evening peak 
models are generally consistent across a range of seeds, indicating that the model results are 
stable.

Based on this, the models can be considered suitable for use in the assessment of future traffic 
conditions. 
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Appendix F – Travel Time Matrix 

Table F-1 and F-2 show the results for the AM and PM peak hour median travel times, 

respectively. 

Table F-1 Travel time analysis, median times, AM peak hour (08:00-09:00) 

To / From Median Time (minutes)  Speed (km/h) 

A B C D E  A B C D E 

A - 2.9 5.4 5.3 2.6  - 23 23 19 26 

B 3.1 - 2.7 2.9 9.9  21 - 20 15 8 

C 14.6 3.5 - 1.8 3.9  9 15 - 13 15 

D 5.2 12.3 4.8 - 1.6  19 5 8 - 23 

E 3.7 n/a 2.8 2.1 -  18 - 22 17 - 

 

Table F-2 Travel time analysis, median times, PM peak hour (17:00-18:00) 

To / From Median Time (minutes)  Speed (km/h) 

A B C D E  A B C D E 

A - 4.3 7.5 4.5 2.5  - 15 17 23 26 

B 8.2 - 2.2 3.4 5.3  8 - 24 13 15 

C 10.1 3.2 - 1.8 3.3  12 17 - 14 18 

D 5.5 6.6 6.1 - 1.8  19 9 6 - 20 

E 3.1 n/a 3.3 2.3 -  21 - 18 16 -
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Appendix G – SIDRA modelling outputs 
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2036 Network Scenarios 
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