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1.0 Introduction 

1.1 Background 
 
The Townsville Ocean Terminal Project involves the proposed development of a 
cruise ship terminal and associated facilities, and an integrated residential 
waterfront development within the site identified as the ‘Future Development Area’ in 
the Breakwater Island Casino Agreement Act 1984.  City Pacific Limited is 
undertaking the preparation of an Environmental Impact Statement to provide 
assessment of the potential impacts associated with development of the subject 
site. 
 
Veitch Lister Consulting (VLC) has been commissioned to undertake transport 
modelling and analysis of the impacts of the proposed project.  This analysis is to 
include consideration of the need for, and impact of, a proposed Ross Creek Bridge 
joining the Strand to the South Townsville area. 
 
All the travel forecasting for the project has been undertaken using VLC’s Zenith 
model. 
 
There are essentially three key issues that this report attempts to address.  They are 
as follows: 
 

1. To what extent will traffic growth occur in Townsville for two planning 
horizons (2011 and 2021)  -  without the proposed Breakwater 
Development? 

 
2. For each of the two planning horizons (2011 and 2021), how much additional 

traffic will occur as a result of the Breakwater Development proceeding as 
proposed? 

 
3. For each of the two planning horizons (2011 and 2021), and the two 

development scenarios (i.e. with and without the Breakwater Development) 
how will traffic redistribute should a new bridge be built over Ross Creek 
connecting The Strand with South Townsville. 

 

The adoption of this structured approach to land use/transport scenario testing 
should result in the clear enunciation of the traffic impacts of proceeding with the 
Breakwater Development. 
 
The initial chapters of this report describe the transport modelling platform that has 
been used to produce travel forecasts for this investigation (the Zenith model)  -  
how it was established and calibrated for a 2005 base year, and the land use and 
transport network assumptions that have enabled travel forecasts to be produced for 
the Townsville/Thuringowa Region for 2011 and 2025. 
 
The latter chapters of the report present the traffic forecasts for several future land 
use/transport scenarios that have been tested during this investigation.  These 
scenarios are primarily aimed at clearly identifying the contribution that the subject 
development will make toward traffic demands, and road investment needs, in its 
vicinity and more broadly across inner-Townsville. 



Townsville Ocean Terminal  
Traffic Modelling - Draft Final Report 

Prepared by 
Veitch Lister Consulting 

 

06050 Townsvilille Ocean Terminal Draft Final Report_Aug07  
 

2

 

1.2 Structure of the Report 
 
The balance of the report is presented in the following format: 

 

� Section 2: Model Establishment 

� Section 3: Model Validation 

� Section 4: Options Analysed 

� Section 5: Evaluation of Model Runs 

� Section 6: Summary of Study Results 

 

Supporting material is included in the report as Appendices as described in the body 
of the text. 
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2.0 Model Establishment 

2.1 The Zenith Modelling Framework 
 
The travel demand forecasts used in this investigation have been produced by 
VLC’s proprietary travel forecasting model (Zenith), operating within the 
OmniTRANS modelling platform. 
 
The first version of the Zenith model that focused on the Townsville/Thuringowa 
Region was developed some 10 years ago by VLC for the Townsville Port Access 
Study.  This model was purely a traffic model, in the sense that it outputs were 
simply average weekday car and commercial vehicle traffic flow forecasts. 
 
More recently the range of capabilities of the Townsville/Thuringowa version of the 
Zenith model have been expanded to include forecasts of public transport usage 
and walking/cycling demands, as well as how travel demands vary across the day 
(i.e. peak versus off-peak travel).  It is this later multi-modal travel forecasting model 
that has been used to assess the traffic impact of the Breakwater development. 
 
The Zenith model is an established and mature product.  The geographical footprint 
of the model encompasses 22 local authorities across a significant portion of the Far 
North Queensland (FNQ) region.  The modelled area extends from Johnstone Shire 
in the north, to Flinders Shire in the west, and Nebo and Aramac Shires in the south. 
 
For the purposes of this study, detailed modelling and assessment has focussed on 
Townsville and Thuringowa.  The entire modelled area is shown in Figure 2.1 with 
the primary area of interest to this study highlighted in Figure 2.2. 
 
Zenith is a truly multi-modal model.  It forecasts travel demands for all transport 
modes  -  car travel, bus, train, tram and ferry passenger demands, as well as 
walking and cycling  -  for a given land use scenario and transport network.  It also 
predicts the level of commercial vehicle activity across the region. 
 
Zenith is a network simulation model that includes all freeways, arterial roads and 
collector roads, and all public transport routes and services that operate within the 
modelled area. 
 
Travel demands are separately forecast for 15 journey purposes.  For example, 
commuting to work, shopping and personal business trips, travel to and from 
education institutions, picking up or dropping off a passenger, etc.  These travel 
demands are estimated based on the socio-economic profiles of households in 
specific areas (travel zones), and the distribution and scale of major trip attractors 
such as commercial employment areas, shopping centres, industrial areas, schools, 
universities, hospitals, etc. 
 
If the specification of either the transport system or the land use input to the model 
is changed then the travel forecasts will also change.  Consequently the model can 
be used to test a wide array of alternative land use/transport scenarios for a region, 
including urban growth and development scenarios looking many years into the 
future.  
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Figure 2.1: Full Extent of the Zenith Modelled Area 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 2.2: Primary Area of Interest (blue shaded area) 
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For a given land use/transport scenario the model produces traffic estimates by time 
of day for every road in the modelled network, the number of passengers boarding 
and alighting at every public transport stop and train station, as well as 
pedestrian/cycle flows across the transport network. 
 
The model also produces a number of transport network performance indicators that 
are useful when comparing the economic performance of alternative land 
use/transport scenarios.  These include: 
 

� average trip distance (by mode); 

� average trip time (by mode); 

� market share (by mode); 

� average network speed; 

� total travel distance (by mode); 

� total travel time (by mode); 

� value of time spent travelling (by mode); 

� total vehicle operating cost (by mode); 

� public transport revenue (by mode); 

� crash costs; and 

� pollutant emissions. 

   
A more detailed description of the Zenith model is provided in Appendix A. 
 
The model is well established in the Townsville/Thuringowa region, having been 
previously used for traffic assessments for the Townsville Port Access Study for the 
State Government.  It has also been used for a Main Roads Department 
assessment of the traffic implications of major future development at Rocky Springs. 
 
Further customisation to the specific needs of this project have been undertaken.  
Such customisation extends to: 
 

� refinement/disaggregation of the travel zoning system in Townsville and 
Thuringowa; 

� refinement of the road network descriptions in terms of road link capacities 
and free-flow speeds (both existing network and future networks); 

� confirmation of future public transport network assumptions; 

� updating the background land-use assumptions to the adopted base year 
(2005) with adjustment of pre-existing land-use forecasts (to 2025); and 

� the production of interim year (2011) land use forecasts.. 

 
The approach adopted to address to the above is the subject of the balance of this 
section of the report. 
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2.2 The Adopted Travel Zone System 
 
The travel zone system adopted is highly disaggregated within the study area.  The 
standard Zenith zoning system has been split to 2001 census collector district 
(CCD) level within the broad modelled area, and to sub-CCD level in some 
developed urban areas (such as the Townsville CBD).   
 
To support the disaggregated zoning system, significant refinement of the local 
arterial road and street network was also required.  The base year (2005) Zenith 
road network includes all major arterial road, sub-arterial roads and collector level 
roads within and beyond the immediate study area.  The network was also further 
refined to include critical sub-collector roads and those roads which attract “rat-
running”.   
 
The base year road network was also updated in Townsville and Thuringowa, in 
terms of road capacities and free-flow speeds, following extensive field surveys. 
 
The finally adopted base year transport infrastructure network is presented in 
Figure 2.3. 
 
 
 

Figure 2.3: Level of Detail in Base Year Transport Network 
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2.3 Future Road Network Assumptions 
 
Information as to how the road network in Townsville and Thuringowa is likely to 
develop in the future was sought from both Councils and Main Roads.  VLC also 
took cognisance was also taken of transport network improvements outlined in the 
Townsville Thuringowa Integrated Regional Transport Plan. Such information is 
required so that realistic future base case (2011 and 2025) transport networks can 
be computer coded, against which the impacts of alternative land use/transport 
scenarios can be gauged. 
 
Table 2.1 below lists the assumed road upgrades for the future base case road 
networks. 
 
 
 
Table 2.1: Assumed Future Year Road Network Upgrades 
 

By 2011 
 

� Added Burdell infrastructure 
� Ring Road connected to Shaws Road 
� Cross Street upgraded to 4 lanes 
� Ingham Road, Kings Road to Hugh Street, upgraded to 3 lanes 
� Mervyn Crossman Drive, Stuart Drive to Murray Lyons Crescent, 

upgraded to 4 lanes 
� Mathers Street, Bayswater to Ingham, upgraded to 4 lanes 
� Hervey Range Road upgraded to 4 lanes, Kern Brothers Drive to Lynam 

Road 
� North Ward Road ( Hugh, Percy, Bundock, Warburton) upgraded to 4 

lanes 
 

2011 to 2025 
 

� Ring Road to Bruce Highway - Realignment of Bruce Highway/Ring 
Road intersection 

� Weston Street, upgraded to 4 lanes 
� Greg Jabs Court, Bayswater to Dalrymple, new 2 Lane road 
� Abbott Street realignment  
� Fairfield Waters Drive, Stuart Drive to Oonoonba Road 
� Gulliver Street upgraded to 5 lanes 
� Walker Street, upgraded to 4 lanes 
� Oxley Street, Eyre Street, Denham Street - realignment for new 

roundabout. 
� Fryer Street,  connection to Denham Street closed 
� McIlwraith Street, upgraded to 4 lanes 
� Stuart Bypass 
� Eastern Access Corridor, including a new Ross River Bridge 

 
 
I 
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The Ross Creek Bridge project, currently under consideration by Townsville City 
Council and Main Roads, is a major issue to be addressed in the context of the 
planned Breakwater Development, and other developments in its vicinity.  This 
project has not been included in either of the two future base networks, but is 
included in subsequent scenario testing.  The scenarios tested by VLC using the 
Zenith model have included land use/transport scenarios both with and without the 
Ross Creek Bridge, and with and without the Breakwater development. 

 

2.4 Public Transport System Assumptions 
 
Zenith is a multi-modal model.  It is therefore necessary to define likely future base 
case public transport networks, particularly in instances where public transport 
initiatives may impact road traffic demand. 
 
VLC has taken a conservative view with respect to the degree to which the public 
transport system in the modelled area will develop in the future.  It has simply been 
assumed that the existing public transport system will be maintained in the future, 
and that one additional bus service will be added to the 2011 and 2025 future base 
case networks running from the Townsville CBD to the Breakwater precinct.   
 
Should the State Government invest heavily in the future in improving the public 
transport system in the Townsville/Thuringowa Region by expanding route 
coverage, increasing service frequencies, and extending the hours of operation of 
bus services, then the traffic forecasts presented in this report are likely to be 
slightly over-estimated. 
 

2.5 Demographics and Land Use for 2005 Base Case 
 
The travel zone system adopted for the updated Zenith model is based on 2001 
Census Collector Districts (refer to Figure 2.4).  
 
Socio-economic profiles of the population in each travel zone were extracted from 
the ABS 2001 Census.  The population and households in each travel zone were 
then updated to 2005 using more up-to-date information provided by the Townsville 
and Thuringowa City Councils.  
 
This information was supplemented by a detailed review of existing residential and 
commercial development with Council staff, an analysis of recent development 
approvals, an extensive field survey (including discussions with sales 
representatives at key residential developments reviewing take up rates), and 
detailed research into the growth and establishment of educational facilities 
throughout the two Council areas. 
 
It was considered that an in depth appreciation of recent development trends would 
provide a more sound basis for reviewing the robustness of future development 
projections. 
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Figure 2.4:  The Travel Zone System in the Primary Study Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.6 Future Population and Employment Projections (2011 and 
2025) 
 
This task is invariably problematical but crucial to the modelling task. 
 
Prior to this consulting commission VLC had developed land use/demographic 
projections for the model footprint (Figure 2.1) at a travel zone level for 2011, 2021 
and 2031.  These projections were initially developed for the Townsville Port Access 
Study, and subsequently updated for Main Roads road planning investigations 
associated with Rocky Springs. 

 

For the purpose of this study, future year demographic forecasts were required for 
2011 and 2025. 
 
The latest ABS population projections for these two years were taken as the primary 
basis for deriving updated land use projections across the modelled area.  However 
the abovementioned discussions with the planning staff of the two Councils also 
focussed on identification of key future development areas, which included Rocky 
Springs, Bushland Beach, the future intention for development in the Port area, and 
the Breakwater/Casino area. 
 
A detailed assessment was made of the likely population and employment growth in 
all travel zones, and has been inclusive of the advent of these major developments.  
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The assumed Base Year and Future Year population and employment figures are 
shown in Table 2.3 by SLA for the two Council areas.  By 2025 the populations of 
the Cities of Townsville and Thuringowa are expected to increase by 25.9% and 
62.1% respectively relative to the 2005 base year (or 38.9 percent combined).  SLA 
boundaries within the key area of interest are shown in Figure 2.5. 
 
Future year model runs have been undertaken to evaluate traffic scenarios with and 
without the Breakwater development.  Table 2.2 below details the population and 
employment assumptions used for the development of the Breakwater Precinct. 

 

Table 2.2:  Projected Breakwater Development Population and Employment 
 

Population Dwellings Employment 

2011 2025 2011 2025 2011 2025 

563 1,216 310 664 130 664 

 

 
 
 
 
 
 
 
 
 
 
 



Townsville Ocean Terminal  
Traffic Modelling - Draft Final Report 

Prepared by 
Veitch Lister Consulting 

 

06050 Townsvilille Ocean Terminal Draft Final Report_Aug07  
 

11 

 
Table 2.3:  Population and Employment Projections by LGA and SLA 
 

LGA SLA Pop 2005 Emp 2005 Pop 2011 Emp 2011 Pop 2025 Emp 2025 

             

Thuringowa (C) Kelso 8294 360 9750 840 11936 1691 

  Kirwan 22747 4274 26045 5234 27397 6450 

  

Thuringowa (C) - Pt A 

Bal 18853 1539 27712 2691 45069 6780 

  Thuringowa (C) - Pt B 7736 1260 8572 1503 9017 1740 

             

  TOTAL 57630 7432 72079 10268 93419 16661 

                

Townsville (C) Aitkenvale 5015 3049 5108 3058 5135 3069 

  City * 2871 13423 4071 13972 4942 14155 

  Cranbrook 6433 1078 6552 1090 6586 1102 

  Currajong 2996 1624 3145 2211 3255 2247 

  Douglas 6038 3108 6771 3356 7496 3530 

  Garbutt 2580 5587 2628 5592 2642 5598 

  Gulliver 3070 346 3127 352 3143 357 

  Heatley 4403 394 4485 402 4508 409 

  Hermit Park 3438 1383 3502 1389 3520 1397 

  Hyde Park-Mysterton 2360 1261 2404 1100 2416 1105 

  Magnetic Island 3457 550 4024 773 5554 1409 

  

Mt Louisa-Mt St John-

Bohle 5268 2439 6470 2549 6963 2645 

  Mundingburra 4051 864 4126 871 4148 879 

  Murray 10622 3688 10819 3704 10875 3723 

  

North Ward-Castle 

Hill 6802 2515 7246 2665 8151 3029 

  

Oonoonba-Idalia-

Cluden 3261 548 5009 1075 5634 1543 

  

Pallarenda-Shelley 

Beach 1027 111 1046 113 1051 115 

  Pimlico 2632 1635 2715 1229 2763 1249 

  Railway Estate 2782 418 2834 423 2848 429 

  Rosslea 2130 239 2170 242 2181 246 

  

Rowes Bay-Belgian 

Gardens 2555 623 2602 627 2616 633 

  South Townsville 2665 2354 3241 2659 3921 2952 

  Stuart-Roseneath 1223 1105 1246 1106 1252 1307 

  Vincent 2603 386 2651 390 2665 394 

  

West End 

(Townsville) 3910 1997 3983 2004 4003 2016 

  Wulguru 5250 374 5487 444 5656 507 

  Townsville (C) - Pt B 3585 714 4488 951 15798 5254 

             

  TOTAL 103027 51811 111949 54350 129723 61299 

          

  * Townsville City SLA includes development of the Breakwater Precinct   
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Figure 2.5:  SLA Boundaries in the Primary Study Area 
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3.0 Model Validation 
 

3.1 Model Validation Procedure 
 
A database of recent weekday traffic counts was established for the purposes of 
validating the base year (2005) Zenith model.  The database contains 170 one-way 
counts supplied by the Main Roads Department and Townsville City Council.  The 
locations of the counts within the primary area of investigation are shown in Figure 
3.1. 
 
The process of validating the model involved running the 2005 Zenith model, 
comparing the model’s 2005 traffic estimates with the counts, and then examining in 
detail the specification of the model where major discrepancies were found.   
 
Where major discrepancies were found, the reason for the discrepancy was mainly 
attributable to one of the following: 
 

1. A “rogue” traffic count  -  i.e. a particular count is not plausible given the 
scale of other counts in its vicinity.  In some cases this can occur when the 
traffic counted using a section of road is affected by road works or a major 
traffic accident.  In such instances the “rogue” count was removed from the 
model validation database.  

 
2. An inappropriate zone centroid connector location  -  i.e. the point in the 

modelled road network where traffic is allowed to enter and leave a specific 
traffic zone during traffic assignment of traffic to the road network has been 
inappropriately specified.  Re-specification of the zone centroid connector is 
all that is required to fix up this problem. 

 
3. The model is over-estimating traffic on a section of the road network 

because a competing lower order road has not been included in the 
simulation network.  This is overcome by adding the competing road to the 
simulation network which spreads the traffic load. 

 
4. The free-flow speed of a section of road has been incorrectly specified 

(either too high or too low). 
 

5. The traffic carrying capacity of a section of road has been incorrectly 
specified (either too high or too low). 

 
6. A major trip attractor has been omitted (or under-estimated) when deriving 

the zone to zone traffic matrices prior to traffic assignment.   
 
An example of where the latter occurred relates to recreational and leisure 
visitations to The Strand.  In the initial Zenith model runs it was observed that the 
model’s estimates of traffic using the Strand were being significantly under-
estimated.  So to were to roads immediately feeding to The Strand (eg. Howitt 
Street and Gregory Street), as well as broader approach routes (i.e. Bundock Street 
from the north-west and Eyre Street/Oxley Street from the south). 
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Figure 3.1:  Traffic Count Locations for Model Validation 
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Correction of this traffic under-estimation required that special travel zones be added 
to the model along The Strand at the major recreation and leisure attractors (eg. The 
Museum, surf life saving clubs, the public baths, etc.). 
 

3.2 The Model Validation Outcome 
 
Figure 3.2 provides a scatter-plot of modelled 2005 traffic volumes against 170 
recent traffic counts supplied by Main Roads and Townsville City Council..  Also 
shown in the diagram is an R-squared regression line of best fit. 

 
 

Figure 3.2: Modelled Traffic Volumes versus Traffic Counts (24 hour weekday) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is immediately apparent from the above figure that there is a close correspondence 
between the modelled traffic flows on individual roads and the traffic counts in the 
model validation database.  An R-squared correlation coefficient of 0.913 has been 
achieved.  This is a good result  -  an R-squared value in excess of 0.8 is usually 
regarded as acceptable. 
 
More detail of modelled versus count data for individual road links is presented in 
tabular form in Appendix B. 
 
Based on the above VLC considers the updated Zenith model to be fit for purpose. 
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4.0 Scenarios Analysed 
 
A total of 9 Zenith model runs have been performed as part of this commission.  The 
model runs have been undertaken in a structured was so that the extent to which 
traffic will grow in the future in Townsville under two base case scenarios (i.e. without 
the Breakwater Development and without a new bridge crossing of Ross Creek for 
2011 and 2021) can be gauged, as well as the impacts of the Breakwater 
Development itself and the proposed bridge. 
 
Table 4.1 summarises the full extent of the model runs undertaken.   
 

 

Table 4.1: Model Runs Undertaken1 
 

Year Base 
Case 

Without 
Breakwater 

With 
Breakwater 

Without 
Ross Creek 

Bridge     

With 
Ross 
Creek 
Bridge 

Base 2005 
(validation) 

Run 1 

 

X 

    

2011      

Run 2 X X  X  

Run 3  X   X 

Run 4   X X  

Run 5   X  X 

      

2026      

Run 6 X X  X  

Run 7  X   X 

Run 8   X X  

Run 9   X  X 
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5.0 Assessment of Model Outputs 
 

5.1 Predicted Traffic Growth on the CBD Cordon (2011 and 2025) 
 
Traffic volume plots for the primary study area have been prepared for each of the 
model runs previously listed in Table 4.1.  The plots are presented in the next sub-
section of the report (Section 5.2) in Figures 5.2 through 5.10. 
 
In order to gauge the degree to which traffic is predicted to grow in the key central 
region of Townsville, a table has been prepared that summarises, for each modelled 
scenario, the traffic demands on a CBD cordon as defined in Figure 5.1.  The 
predicted CBD cordon demands are presented in Table 5.1. 
 
 
 
Figure 5.1:  CBD Cordon Crossing Points 
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Table 5.1: Predicted Traffic Growth on the Townsville CBD Cordon (modelled 24 hour two-way weekday traffic volumes) 

 
 
 
 
 
 

  Modelling Scenario 

  1 2 3 4 5 6 7 8 9 

Year 2005 2011 2011 2011 2011 2025 2025 2025 2025 
Breakwater 
Development      X X   X X 

Ross Creek Bridge     X  X  X  X 

          

Cordon Crossing Point                   

1. Flinders Street 11,365 10,803 10,478 10,935 10,699 12,307 11,852 12,642 11,984 

2. Sturt Street 19,830 19,300 18,957 19,464 18,859 22,369 21,242 22,622 21,271 

3. Stanley Street 3,851 3,593 3,567 3,573 3,544 4,553 4,086 4,589 4,079 

4. Warburton Street 10,989 13,063 12,960 13,014 12,802 12,924 12,507 12,890 12,698 

5. The Strand 3,965 5,015 4,882 5,357 5,070 8,701 9,065 9,221 9,232 

6. Mariners Drive 1,370 2,399 2,394 2,407 2,401 2,672 2,664 2,683 2,675 

6. Sir Leslie Thiess Drive 6,668 9,636 9,517 11,027 10,902 11,775 11,630 14,244 14,090 

7. Ross Creek Bridge NA NA 6,588 NA 8,686 NA 11,732 NA 12,784 

8. George Roberts Bridge 16,166 19,471 13,988 19,787 12,962 22,217 13,750 22,756 13,842 

9. Lowths Bridge 5,703 6,643 6,585 6,611 6,332 9,015 8,698 9,015 8,703 

Total Cordon Demand 79,907 89,924 89,916 92,176 92,257 106,533 107,225 110,662 111,358 
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Referring the Table 5.1, the main points to emerge are as follows: 
 

• In 2005 almost 80,000 vehicles crossed the CBD cordon on a typical 
weekday. 

 

• For the 2011 base case scenario (i.e. without the Breakwater Development 
and without the Ross Creek Bridge – Model Run 2) traffic crossing the cordon 
is forecasts to increase by 12.5% to almost 90,000 vehicles per day (vpd)  -  
an annual increase of about 2.1%. 

 

• By 2025, for the base case scenario (Model Run 6), traffic on the CBD cordon 
is expected to increase by 33.3 percent relative to 2005 traffic demand (i.e. to 
about 106,500 vehicles per day (vpd)  -  an annual increase of approximately 
1.7% per annum. 

 

• The quantum of traffic increase predicted for the CBD cordon under the 2011 
and 2025 base case scenarios is commensurate with forecasts increases in 
population and employment within the area, and within the region generally. 

 

• In the base case scenarios the main traffic increases are anticipated to be on: 
 

- the George Roberts Bridge; 
- Sir Leslie Thiess Drive; 
- The Strand; and  
- Lowths Bridge 
 

• The impact of adding the Ross Creek Bridge to the two base case scenarios 
(Model Runs 3 and 7) does not cause a major redistribution of traffic across 
the entire CBD cordon.  Its traffic impacts are quite specific, as follows: 

 
- in 2011 the Ross Creek Bridge is predicted to carry some 6,600 

vpd, growing to 11,700 vpd in 2025 
- as might be expected, a commensurate traffic reduction occurs on 

the George Robertson Bridge 
- in both 2011 and 2025  there is fairly negligible change in traffic 

demand at any of the other cordon crossing points 
 

• The predicted traffic impact of adding the Breakwater Development, but not 
constructing the Ross Creek Bridge (Model Runs 4 and 8), are as follows: 

 
- traffic crossing the entire CBD cordon increases by 2.5 percent in 

2011, and by 3.9 percent in 2025 
- obviously the largest absolute increase in traffic occurs on Sir 

Leslie Thiess Drive (an additional 1,400 vpd in 2011 and 2,470 vpd 
in 2025) 

- the traffic generated by the Breakwater Development disperses 
fairly evenly across the balance of the CBD cordon, resulting in 
relatively small traffic increases across most of the cordon  

 

• Under the scenarios that include both the Breakwater Development and the 
Ross Creek Bridge (Model Runs 5 and 9) produces the highest traffic 
volumes on the new bridge  -  8,700 vpd in 2011 and 12,800 vpd in 2025.  The 
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main outcome of these scenarios relative to the base case scenarios (Model 
Runs 2 and 5) is to significantly reduce traffic on the George Robertson 
Bridge.  Traffic on Sir Leslie Thiess Drive increases, but there is very little 
change on the other CBD cordon crossing points. 

 
 

5.2 Traffic Volumes More Broadly Across the Network 
 

Figures 5.2 though 5.10 show the Zenith model’s weekday 24 hour traffic predictions 
more broadly across the inner road network in Townsville for the 9 modelled land 
use/transport scenarios. 
 
Close inspection of these Figures shows that the impacts of traffic generated by the 
Breakwater Development in isolation are largely confined to the inner area of 
Townsville  -  in other words the area defined by the CBD cordon in Section 5.1 of the 
report.  As Breakwater traffic dissipates through the network its impact on the network 
also dissipates quickly. 
 
This is clearly shown in Figures 5.11 through 5.14.  In these Figures the blue 
component of the bandwidth is Breakwater generated traffic.  The numbers 
embedded in the bandwidth are the actual breakwater generated daily traffic volumes. 
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Figure 5.2: Base Year Daily Volumes (Run 1) 
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Figure 5.3: 2011 Base Daily Volumes (Run 2)  -  No Breakwater and No Bridge 
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Figure 5.4: 2011 with Bridge and No Breakwater Daily Volumes (Run 3) 
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Figure 5.5: 2011 No Bridge with Breakwater Daily Volumes (Run 4) 
 

 



Townsville Ocean Terminal  
Traffic Modelling - Draft Final Report 

Prepared by 
Veitch Lister Consulting 

 

06050 Townsvilille Ocean Terminal Draft Final Report_Aug07  

 

25 

 
 
Figure 5.6: 2011 with Bridge and with Breakwater Daily Volumes (Run 5) 
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Figure 5.7: 2025 Base Daily Volumes (Run 6)  -  No Breakwater and No Bridge 
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Figure 5.8: 2025 with Bridge and No Breakwater Daily Volumes (Run 7) 
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Figure 5.9: 2025 No Bridge with Breakwater Daily Volumes (Run 8) 
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Figure 5.10: 2025 with Bridge and with Breakwater Daily Volumes (Run 9) 
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Figure 5.11: 2011 Breakwater Generated Trips No Bridge 

 
 
 
Figure 5.12: 2011 Breakwater Generated Trips With Bridge 
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Figure 5.13:  2025 Breakwater Generated Trips No Bridge 
 

 
 
 
Figure 5.14:  2025 Breakwater Generated Trips With Bridge 
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The Zenith Travel Demand Forecasting Model 

 

1. Introduction 
This article describes the current extent of the Zenith model, its structure and 
capabilities, as well as the nature of the outputs it can produce. 

2. Current Extent of the Model 
 

The Zenith Travel Forecasting Model simulates transport networks and travel 
behaviour throughout South East Queensland.  In terms of geographical coverage it 
comprises of two parts. 

 
1. The core modelled area; and 
2. a buffer area. 
 
The core modelled area, essentially the area bounded by Noosa/Cooroy to the north, 
Toowoomba to the west and Tweed to the south, is modelled in great detail.  All 
arterial, sub-arterial and collector roads are included in the simulation network, as well 
as every train line, train station, bus route, bus stop, ferry service and inter-city coach 
service. 

 
Travel patterns are generated at a fine-grained census collector district level.  In other 
words, the model predicts travel demands from each of 3,700 discrete areas of the 
region (called travel zones) to every other discrete area.  These travel patterns are 
predicted for each journey purpose  -  i.e. work, education, shopping, recreation, etc. 

 
Within the buffer area, the simulation considers both the land use and the 
transportation system at a much coarser level.  The purpose of the “buffer” is to 
improve the predictive capability of the model in terms of travel between the core 
modelled area and adjoining areas. 

 
The model is by far the most comprehensive travel simulation system currently being 
used in Australia, and is at the “leading edge” in terms of world development of such 
models.  It is being used by VLC to produce very detailed travel forecasts for both 
road and public transport networks for a number of the most significant transport 
infrastructure investments ever contemplated in Australia. 

3. Outline of Model Structure 
 
The basic model structure is depicted in Figure 1.  In simple terms, the model has the 
following basic components: 

 

� Road and rail infrastructure networks (including system capacities and 
operating speeds); 

� Transit service networks (routes) and frequency/fare details; 
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Figure 1: Integrated Travel

Forecasting Model
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Details of land uses in discrete areas of the city  -  called travel zones; 

 

� Travel patterns (expressed as numbers of trips made between origin and 
destination travel zone pairs by various modes  -  the tables reflecting these 
travel desires are called trip matrices); 

� Algorithms to interrogate the model’s output and produce a range of transport 
system performance indicators. 

 
The integrated model’s outputs are derived by assigning trips to the road and public 
transport networks based on minimising travel cost (usually expressed in terms of 
travel time, fares, parking charges and vehicle operating costs).  Travel times are 
adjusted in the model to reflect levels of congestion caused by traffic and the 
perceived dislike of and walking and waiting when travelling by public transport. 

 

The following section describes how the travel matrices are derived. 

4. Production of Travel Matrices (Trip Tables) 
 

The Zenith travel forecasting model simulates people’s travel behaviour based on 
observed travel behaviour.  The model incorporates the following components in 
generating travel matrices:- 

 
� a trip production model (a model of how often households of various types 

decide to make trips for different purposes); 
� a trip attraction model (which produces a measure of how attractive a 

destination will be in satisfying travel desires); 
� a trip distribution model (which uses the outputs of the trip production and 

attraction models to produce estimates of zone to zone travel for each travel 
market segment); 

� a mode choice model (which estimates whether people will choose to travel by 
car, transit or non-motorised modes); 

� a vehicle occupancy model (which converts person trips made by car into 
vehicle trips) 

� a time period model (which allocates trips to parts of the day). 
 

Each of the above modules is briefly described in the following sub-sections. 
 

4.1 The Trip Production Model 
 

The trip production model estimates the frequency that households of different types 
make trips for various purposes.  The model is run for each travel zone (in this case 
each Census Collector District or CCD).  Because they display very different 
characteristics, home based and non-home based trips are modelled separately. 

 

Home Based Travel 
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The home based trip production model derives travel demands in each zone based 
on the following demographic variables:- 

 

� households in a zone; 
� average household size; 
� numbers of blue and white collar workers; 
� numbers of dependants aged 0-17, 18-64, 65 and over; and 
� level of car ownership. 

 

For a 1996 base year these variables can be obtained from the census.  When the 
model is run in “forecast mode”, they are predicted by the household segmentation 
and car ownership models. 

 

The home based trip production model produces separate trip production estimates 
for the following categories of travel. 

 

� home based work - blue collar; 
� home based work - white collar; 
� home based education - pre-school and primary; 
� home based education – secondary; 
� home based education – tertiary; 
� home based shopping and personal business; 
� home based social and recreation; and 
� home based other. 

 

In order to increase the accuracy of the subsequent trip distribution and mode choice 
models, the above trip purposes are further disaggregated by the level of household 
car ownership (0, 1, 2, 3+) using a travel market segmentation model. 

 
Non-Home Based Travel 
 
Because of the far more complex relationships that exist for non-home based travel, a 
more complex array of variables (17 in total) is used to produce measures of zonal 
trip production.  These are: 

 

� zonal population; 
� households; 
� pre and primary school enrolments; 
� secondary enrolments; 
� equivalent full time tertiary enrolments; and 
� employment in 12 industry categories (retail, manufacturing, public 

administration, personal services, etc.). 
 
Again the model generates separate zonal trip forecasts for each trip purpose: 

 
� work based work (WBW); 
� work based shopping (WBS); 
� work based other (WBO); 
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� shopping based shopping (SBS); 
� shopping based other (SBO); and 
� other non-home based travel (ONHB). 

 

4.2 The Trip Attraction Model 
 

Once trips have been “produced” there is a need for a model that generates 
measures as to how attractive each zone is as a potential destination.  This is the trip 
attraction model. 

 
The model uses multiple regression to relate the reported zonal trip attractions to the 
17 zonal variables described previously for non-home based trip productions. 

 

4.3 Trip Distribution Model 
 

The next step in the process is to distribute the trips produced in each travel zone 
across the available destinations.  This is performed by the trip distribution model 
which uses a process that emulates gravity  -  i.e. as a possible destination becomes 
more costly to reach, then it is less likely to be chosen as a destination.  Similarly, if a 
shopping centre is expanded then it becomes more attractive as a destination, and 
will therefore attract more shopping trips. 

 

The trip distribution model is run separately for each travel market segment. 

 

4.4 Mode Choice Model 
 

Once the likely travel patterns have been established by the trip distribution model, a 
series of mode choice logit curves are used to determine which mode of travel will be 
chosen  -  based on the relative attractiveness of each mode in terms of “perceived 
generalised cost”. 

 

Perceived generalised cost comprises of:- 
 
� in car travel time; 
� in transit vehicle travel time; 
� transit access time (walking or car); 
� transit waiting time (which is a function of service frequencies); 
� transit transfer times; 
� transit fares; 
� car operating costs; 
� parking charges; and 
� modal perceptions. 
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The mode choice model is run for each travel market segment (i.e. trip purpose and 
car ownership level), and is applied in an hierarchical sequence as depicted in Figure 
1. 

 

The first step in the sequence is to predict motorised and non-motorised (i.e. walk and 
cycling) modes of travel.  Motorised modes are then divided between car and public 
transport travel.  Travel by public transport is then further subdivided into trips that 
access the system by walking, and those who choose to use a car. 

 

Whether transit travellers choose to use a bus, train or tram is then determined during 
the transit assignment process. 

 

4.5 Car Occupancy Model 
 

For travel by public transport a person trip is a trip.  By car, however, several people 
may travel in the same car.  It is therefore necessary to convert person trips made by 
car to vehicle trips using the car occupancy model.  The occupancy varies by journey 
purpose, level of household car availability and whether the journey is being made to 
the CBD or not. 

 

4.6 Time Period Model 
 

The final step in deriving travel matrices is to assign various trips between time 
periods.  Different types of trips are usually made at different times of the day (e.g. 
journeys to work and school dominate travel demands in the morning peak period 
whereas shopping trips occur to a greater extent in the inter-peak).  This task is 
performed by the time period model. 

 

The time periods considered by the model are: 
 
� midnight to 7:00am (morning off-peak); 
� 7:00am to 9:00am (AM peak); 
� 9:00am to 4:00pm (daytime off-peak); 
� 4:00pm to 6:00pm (PM peak); and 
� 6:00pm to midnight (evening off-peak). 

 
Note that early, daytime off-peak and evening periods are assigned as one. 

 

4.7 Other Model Components 
 

The model structure also includes a sub-model for the prediction of commercial 
vehicle travel patterns. 
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5. Features of the Zenith Model 
 

There are several features of the integrated model that distinguish it from other 
models that have been used in Australia in recent years. The primary objective of the 
new model is to provide a planning tool that is more relevant to the policy issues that 
planners and Governments have to address in the nineties and the next century.  

 
Perhaps the most important features of the new model are its comprehensive 
simulation of public transport system options and the sensitivity of its forecasts to 
various pricing mechanisms (fares, fuel costs, tolls and parking charges, etc.). 
 
The following sub-sections describe various elements and features of the model, 
which should provide some insight as to how it is able to overcome some of the 
structural deficiencies evident in models that were generally used previously. 

 

5.1 Fine-grained Zoning System 
 

VLC believes that simulating access to the public transport system is as important as 
accurately simulating the system itself.  This means that zones must be sufficiently 
small to allow simulation of walk access/egress as well as car access to the system.  
For this reason the model simulates travel between much smaller geographic units 
than have traditionally been used - the travel zones are defined by ABS census 
collector districts, which results in over 5,000 zones in Melbourne and 3,700 in South 
East Queensland (previous modelling exercises in Melbourne have been based on 
800 – 850 zones, while SEQ models have used about 500 zones). 

 

5.2 Multiple Access Modes to Transit 
 

Walking is no longer the only means of accessing the transit system - in fact at some 
outer suburban stations people travelling to the system by car (park-and-ride and 
kiss-and-ride) constitute the largest segment of rail patronage. 

 

For this reason the integrated model is capable of simulating both walk and car 
access to the transit system. 

 

5.3 Detailed Simulation of the Transport System 
 

The model includes an extremely detailed description of SEQ’s public transport 
system. All bus, tram and train routes are separately specified and all stations and 
stops are considered as candidate locations for boarding and alighting the system. 
The model also distinguishes between all stops, limited stop and express services. 
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As well as accurately simulating where and how people can access the transit 
system, the integrated model also allows travellers to travel on a bus or a tram to a 
station and then catch a train. Several interchanges in sequence can be modelled, 
and the model will also allow people to walk from a stop where they have alighted a 
service to another stop where they can continue their journey on another service.  
This capability is critical in assessing the interactions that occur between the various 
modes (eg bus/rail trips). 

 

5.4 Highly Disaggregated Travel Market Segmentation 
 

It has been found during previous model development that accuracy can be 
significantly increased by including private vehicle availability within the travel market 
segmentation. Households with limited private motor vehicle access are likely to 
display different trip destination and mode choice decision-making behaviour from 
those with a high level of access to private motor vehicles. 

 

The integrated model recognises this and breaks each home-based journey purpose 
into 4 household car ownership levels (0, 1, 2, and 3+) to give a total of 32 home 
based travel market segments and six non-home based segments. 

 

5.5 Sophisticated Modal Choice and Trip Distribution Models 
 

The choice of travel mode and the choice of trip destination are closely linked in the 
decision-making process. The model takes this into account so that changes in public 
transport service characteristics, for example, will be reflected in both mode choice 
and trip distribution. 

 

5.6 Realistic Simulation of Transit Passenger Journey Options 
 

The public transport component of the model incorporates a number of processes 
which make the simulation of journey options particularly powerful. In essence, these 
processes: 

 

� provide multiple options for zone access to and from the PT system; 
� accurately reflect the range of choices available to a person once they have 

“entered” the PT system, for example, whether to alight a PT service at a 
particular stop and, if so, whether to wait for another service or walk to a 
different stop; and 

� account for different decisions being made by people arriving at a given stop 
at different times. 
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5.7 Sensitivity to Transport Pricing 
 

Trip distribution, mode choice, and assignment are all influenced by the following 
pricing issues: 

 
� vehicle operating costs (fuel); 
� car parking charges; 
� tolls; and 
� public transport fares. 

 

5.8 Ability to Test a Wide Range of Transit Options 
 

The model is capable of testing a wide range of transit modes and associated 
infrastructure and operating strategies. 

 

In its current form the model (and the associated networks) simulates the following 
modes in detail: 

 

� Trains; 
� Scheduled Route Bus Services (BT, private operators, long distance coach 

services) 
� Tram Services 
� Ferry Services (Brisbane River and Moreton Bay services) 

 
Services can be disaggregated as required (eg. by operating company, by service 
type etc).  In this context the model is capable of simulating the effects of: 

 

� new infrastructure and associated services; 
� route restructuring; 
� service frequency changes; 
� fare levels; 
� integration of services; 
� express services; and 
� transit lanes and HOV lanes. 

 

5.9 Sensitivity to Congestion Effects 
 

Public transport services that use road links in the network (for example, buses or 
trams) are affected by congestion on these links. 

 

The Zenith model “feeds back” private vehicle assignment results into the public 
transport assignment so that congested bus or tram routes take that congestion into 
full account. Delays due to congestion are therefore incorporated into the trip 
distribution and mode choice decisions in an iterative process within the model 
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(unless of course services are insulated from ambient congestion levels – busway, 
bus priority etc.) 

 

5.10 Sensitivity to Transport Investment Decisions 
 

Generally modelling carried out previously has been based on a fixed trip patterns – 
in other words a change to the transport system had no effect on where or how 
people travelled, only the route they took. In the integrated model a major investment 
in transport infrastructure (either road or transit) will result in: 

 

� change in destination choice; and 
� change in mode choice. 

 

6. Standard Model Outputs 
 

The model produces estimates of individual link flows for travel by private and public 
transport and, for public transport services, boardings and alightings at individual 
stations or stops.  Summary network performance indicators at a regional or sub-
regional level are routinely available for: 

 

� average trip distance (by mode); 
� average trip time (by mode); 
� market share (by mode); 
� overall network volume/capacity ratio; 
� average network speed; 
� total travel distance (by mode); 
� total travel time (by mode); 
� value of time spent (by mode); 
� total operating cost (by mode); 
� public transport revenue (by mode); 
� cost recovery by public transport mode; 
� crash costs; and 
� pollutant emissions. 

 
Model outputs can be designed for individual project purposes however, because, as 
the proprietary owner, VLC has direct access to the software source code. 
Typical model outputs and possible presentation formats are illustrated in the 
following pages: 
 
• Table 1 summarises network wide performance indicators.  These relate to all 

public transport modes, private vehicle and commercial vehicle travel.  The 
example cited in Table 1 relates to an analysis of future public transport 
patronage in Melbourne in the context of a variety of network improvements, 
pricing regimes and policy initiatives. 

 

• Figure 2 indicates peak period boardings, alightings and resultant line loadings 
for the Ipswich line in Brisbane. 
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• Figure 3 indicates a possible boarding/alighting/loading profile for a possible 
heavy rail service in the Scoresby Corridor of Melbourne, by time of day. 

 
• Figure 4 summarises similar data for a possible tram connection between 

Huntingdale and Rowville in Melbourne’s eastern suburbs. 
 

• Figure 5 shows the destination of walk access/walk egress trips which boarded at 
Spencer Street Station in 2000. 

 
• Figure 6 shows the boarding station of rail trips alighting at Spencer Street 

Station. 
 

• Figure 7 shows the origins and destinations of private vehicle trips on the Pacific 
Highway just south of Robina Town Centre.  This form of presentation is much 
clearer than many alternatives and can be produced for any link in the modelled 
network without the need for additional model runs. 

 
As we noted earlier the form of presentation is easily customised to meet the needs of 
particular projects and different target audiences. 
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Table 1: Performance Indicators 
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Year 2000

Run28

Year 2021

BASE 20/2020

Year 2021

Do Something 

20/2020

Year 2021

Do Something 20/2020 + 

Pricing (15c/km)

Year 2021

Do Something 20/2020 + 

Travel Smart

20/2020 Do Something + 

Pricing (15c/km) + 

Travel Smart

MSD Only MSD Only MSD Only MSD Only MSD Only MSD Only

� Tram 412,239 565,700 853,692 914,812 939,199 1,006,805

� Train 402,110 620,658 726,659 826,080 797,705 906,914

� Bus - Metro 254,069 297,526 579,396 641,624 638,784 707,328

� Other 6,872 13,123 13,123 13,123 13,123 13,123

  Total 1,075,290 1,497,007 2,172,870 2,395,639 2,388,811 2,634,170

� Tram 1,728,674 2,338,713 3,764,732 4,115,772 4,145,032 4,533,862

� Train 5,293,558 8,557,340 10,854,047 12,750,751 11,914,095 13,997,145

� Bus - Metro 1,675,811 1,879,254 3,723,254 4,285,841 4,111,915 4,728,556

� Other 200,053 394,867 394,867 394,867 394,867 394,867

  Total 8,898,096 13,170,173 18,736,899 21,547,230 20,565,909 23,654,430

� Tram 92,520 130,460 164,402 177,711 180,196 194,884

� Train 138,725 219,172 248,480 290,157 272,698 318,468

� Bus - Metro 55,231 65,322 112,828 126,925 123,745 139,006

� Other 3,832 7,589 7,589 7,589 7,589 7,589

  Total 290,307 422,543 533,298 602,382 584,228 659,947

312,818 450,933 853,604 965,841 938,834 1,061,388

762,472 1,046,074 1,319,266 1,429,798 1,449,977 1,572,782

� Tram $296,188 $405,767 $583,215 $620,075 $641,500 $682,224

� Train $602,520 $919,068 $953,640 $1,093,144 $1,047,491 $1,200,161

� Bus - Metro $143,843 $161,609 $274,726 $302,080 $303,098 $333,261

� Other $2,462 $4,813 $4,813 $4,813 $4,813 $4,813

  Total $1,045,013 $1,491,258 $1,816,394 $2,020,112 $1,996,903 $2,220,459

� Tram - 32.7% 131.3% 128.6% 129.9% 127.3%

� Train - 25.9% 128.2% 128.2% 128.2% 128.2%

� Bus - Metro - 8.8% 113.6% 108.8% 111.1% 106.4%

� Other - - - - - -

  Total 0.0% 17.5% 120.3% 116.6% 118.4% 114.8%

� Private Vehicle   
**

9,634,200 12,227,469 11,975,167 11,849,280 11,636,820 11,501,130

� Commercial Vehicle   
**

434,975 564,139 564,139 564,139 564,139 564,139

� Private Vehicle   
**

6,675,080 8,670,970 8,474,420 8,373,658 8,237,027 8,127,423

� Commercial Vehicle   
**

434,975 564,139 564,139 564,139 564,139 564,139

� Private Vehicle   
^ 105,892.2 148,181.8 142,599.3 139,389.2 140,957.6 137,030.3

� Commercial Vehicle   
^ 6,209.7 8,372.7 8,354.3 8,346.4 8,346.7 8,337.1

� Private Vehicle   
^

74,581.9 105,391.5 101,552.9 98,772.0 100,014.8 97,096.1

� Commercial Vehicle   
^

6,209.7 8,372.7 8,354.3 8,346.4 8,346.7 8,337.1

� Private Vehicle   
^

2,219,901 3,504,188 3,231,378 3,075,385 3,148,217 2,979,089

� Commercial Vehicle   
^

131,425 203,220 195,645 190,936 192,856 188,093

� Private Vehicle   
^ 1,564,835 2,494,877 2,303,356 2,180,200 2,235,161 211,725

� Commercial Vehicle   
^ 131,425 203,220 195,645 190,936 192,856 188,093

� Private Vehicle   
^ $18,510.1 $26,162.3 $25,135.0 $24,409.1 $24,725.7 $23,968.2

� Commercial Vehicle   
^ $4,478.4 $6,089.8 $6,038.4 $6,007.3 $6,019.5 $5,987.0

� Number of Accidents (Total per Day)   
^

23.25 31.36 30.2 29.39 29.71 28.87

� Accidents Costs ($ per Day)   
^

$3,873,830 $5,275,090 $5,084,158 $4,950,484 $5,005,268 $4,865,094

� Private Vehicle 8,113,435 11,681,911 11,156,471 10,802,245 10,957,794 10,594,569

� Commercial Vehicle 1,825,809 2,547,651 2,512,616 2,494,547 2,499,461 2,481,772

Sub-Total 9,939,244 14,229,562 13,669,087 13,296,792 13,457,255 13,076,341 

� Private Vehicle 86.89 125.11 119.49 115.69 117.36 113.47

� Commercial Vehicle 27.77 38.75 38.22 37.94 38.02 37.75

Sub-Total 114.67 163.86 157.70 153.63 155.37 151.22 

� Private Vehicle 40.65 58.53 55.89 54.12 54.90 53.08

� Commercial Vehicle 17.22 24.02 23.69 23.52 23.57 23.40

Sub-Total 57.87 82.55 79.59 77.64 78.47 76.48 

� Private Vehicle 2.596 3.738 3.570 3.457 3.506 3.390

� Commercial Vehicle 3.086 4.306 4.246 4.216 4.224 4.194

Sub-Total 5.682 8.044 7.816 7.673 7.731 7.584 

� Private Vehicle 17,581.6 25,314.4 24,175.7 23,408.1 23,745.2 22,958.1

� Commercial Vehicle 4,267.8 5,955.1 5,873.2 5,830.9 5,842.4 5,801.1

NMVOC (tonnes per Day)

SO x  (tonnes per Day)

CO 2  (tonnes per Day)

Network Performance

Indicators

  Private/Commercial Vehicles

Person Trips (per day)

Vehicle Trips (per day)

Increase in Fleet Requirements (AM Peak)

  Public Transport

Total Public Transport System Patronage (per day)

Passenger Kilometres (per day)

Passenger Hours (per day)

No. of Passenger Interchanges (per day)

No. of Passenger Trips (per day)

Revenue (per day)

Person Kilometres (000's per day)

Vehicle Kilometres (000's per day)

Person Hours (per day)

Vehicle Hours (per day)

Operating Costs ($000's per day)

Accident Rate (Crashes per day)

Fuel Consumption (Litres per Day)

NO x  (tonnes per Day)
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Table 1: Performance Indicators (continued) 

 

Sub-Total
21,849.3 31,269.4 30,048.9 29,239.1 29,587.6 28,759.2 

Year 2000

Run28

Year 2021

BASE 20/2020

Year 2021

Do Something 

20/2020

Year 2021

Do Something 20/2020 + 

Pricing (15c/km)

Year 2021

Do Something 20/2020 + 

Travel Smart

20/2020 Do Something + 

Pricing (15c/km) + 

Travel Smart

MSD Only MSD Only MSD Only MSD Only MSD Only MSD Only

� Private Vehicle 6.491 9.346 8.925 8.642 8.766 8.476

� Commercial Vehicle 0.931 1.299 1.281 1.272 1.275 1.266

Sub-Total 7.422 10.645 10.207 9.914 10.041 9.741 

� Private Vehicle 1.623 2.336 2.231 2.160 2.192 2.119

� Commercial Vehicle 0.164 0.229 0.226 0.225 0.225 0.223

Sub-Total 1.787 2.566 2.457 2.385 2.417 2.342 

� Private Vehicle 591.23 851.26 812.97 787.16 798.49 772.03

� Commercial Vehicle 164.71 229.82 226.66 225.03 225.48 223.88

Sub-Total 755.93 1,081.08 1,039.64 1,012.19 1,023.97 995.91 

� Private Vehicle 3.729 5.270 5.078 4.939 5.001 4.855

� Commercial Vehicle 0.717 0.974 0.966 0.961 0.963 0.958

Sub-Total 4.446 6.244 6.044 5.900 5.964 5.813 

� AM Peak   
**

196,649 270,775 326,287 347,247 353,665 381,970

� Off-Peak   
**

417,772 559,821 717,776 775,618 790,066 853,183

� PM Peak   
**

148,051 215,478 275,203 306,933 306,246 337,629

7,110,055 9,235,109 9,038,559 8,937,797 8,801,166 8,691,562

� Total Persons in Cars   
**

9,634,200 12,227,469 11,975,167 11,849,280 11,636,820 11,501,130

� Total Persons in Comm. Vehicles   
**

434,975 564,139 564,139 564,139 564,139 564,139

� Total Persons on PT   
**

762,472 1,046,074 1,319,266 1,429,798 1,449,977 1,572,782

� Total Persons Walking/Cycling   
**

1,770,577 2,099,145 2,078,258 2,093,811 2,286,088 2,303,190

  Total 12,602,224 15,936,827 15,936,830 15,937,028 15,937,024 15,941,241

� Total Persons in Cars   
**

79.18% 79.54% 77.90% 77.08% 75.70% 74.79%

Total Persons in CV   
**

- - - - - -

� Total Persons on PT   
**

6.27% 6.80% 8.58% 9.30% 9.43% 10.23%

Total Persons Walk/Cycle   
**

14.55% 13.66% 13.52% 13.62% 14.87% 14.98%

  Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Note :   ** - Values contain Intrazonal Trips

  ^ - Values do NOT contain Intrazonal Trips

N 2 0 (tonnes per Day)

CO (tonnes per Day)

Particulate Emissions (tonnes per Day)

CH 4  (tonnes per Day)

Network Performance

Indicators

Passenger Trips Categorised (per day)

Mode Splits (per day)

Total Vehicle Trips (per day)   
**

  Person Trip Statistics

PT Passenger Trips (per day)
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C ount Nr L oc ation Modelled C ount Differenc e %  Differenc e

181 Abbott S t 500m N of O onoonba R d (Northbound) 8,730 6,704 2,026 30%

180 Abbott S t 500m N of O onoonba R d (S outhbound) 8,604 6,530 2,074 32%

179 Abbott S t 750m N of B ruce Hwy (Northbound) 4,964 4,201 763 18%

178 Abbott S t 750m N of B ruce Hwy (S outhbound) 4,918 3,950 968 25%

159 Angus  S mith Drive 100m S  of R s ide B lvd (E as tbound) 5,610 7,798 -2,188 -28%

158 Angus  S mith Drive 100m S  of R s ide B lvd (Wes tbound) 5,343 7,621 -2,278 -30%

54 Archer S t, At R ailway X 'ing, E 227 595 -368 -62%

55 Archer S t, At R ailway X 'ing, W 225 548 -323 -59%

112 B oundary S t 100m W of S amphire C r (E as tbound) 2,843 2,876 -33 -1%

111 B oundary S t 100m W of S amphire C res  (Wes tbound) 2,838 2,890 -52 -2%

116 B oundary S t Adj C ivic C tr (E as tbound) 7,895 5,992 1,903 32%

115 B oundary S t Adj C ivic C tr (Wes tbound) 8,070 6,131 1,939 32%

133 B ruce Hwy 150m Nth of Veals  R d (E as tbound) 6,613 6,667 -54 -1%

132 B ruce Hwy 150m Nth of Veals  R d (Wes tbound) 6,615 6,390 225 4%

184 B ruce Hwy 1km W of Hunter S t (Northbound) 6,110 5,431 679 13%

183 B ruce Hwy 1km W of Hunter S t (S outhbound) 6,108 5,396 712 13%

135 B ruce Hwy 300m S th of G reenvale R lwy O 'P as s  (E as tb 4,479 4,514 -35 -1%

134 B ruce Hwy 300m S th of G reenvale R lwy O 'P as s  (Westb 4,478 4,505 -27 -1%

131 B ruce Hwy 300m S th O f Mt L ow P kwy (E as tbound) 10,068 10,005 63 1%

130 B ruce Hwy 300m S th O f Mt L ow P kwy (Wes tbound) 10,097 9,730 367 4%

185 B ruce Hwy 700m N of Allendale R d (Northbound) 3,734 3,478 256 7%

186 B ruce Hwy 700m N of Allendale R d (S outhbound) 3,735 3,530 205 6%

126 B ruce Hwy @  Ingham R d C ity S ide (E as tbound) 8,985 7,954 1,031 13%

127 B ruce Hwy @  Ingham R d C ity S ide (Wes tbound) 8,933 7,923 1,010 13%

81 B undock S t, @  S t J ames  Dr, E B ND 11,901 12,286 -385 -3%

80 B undock S t, @  S t J ames  Dr, WB ND 11,869 12,566 -697 -6%

176 C  T owers  R d 50m N of T owns end S t (Northbound) 11,237 12,421 -1,184 -10%

177 C  T owers  R d 50m N of T owns end S t (S outhbound) 10,551 12,299 -1,748 -14%

119 C  T owers  R d Adj Hermit P ark Hotel (Northbound) 13,265 10,778 2,487 23%

120 C  T owers  R d Adj Hermit P ark Hotel (S outhbound) 13,305 11,047 2,258 20%

69 Dean S t, G eorge R oberts  Bridge, N 8,003 6,895 1,108 16%

68 Dean S t, G eorge R oberts  Bridge, S 8,164 7,071 1,093 15%

198 Dearnes s  S t, E bnd 1,697 946 751 79%

197 Dearnes s  S t, Wbnd 1,663 1,065 598 56%

79 Denham S t, B twn F linders  & S turt S t, E bnd 5,384 8,824 -3,440 -39%

78 Denham S t, B twn F linders  & S turt S t, Wbnd 5,473 8,369 -2,896 -35%

212 Dis covery Dve C onn R d (E as tbound) 5,410 3,239 2,171 67%

211 Dis covery Dve C onn R d (Wes tbound) 5,666 3,124 2,542 81%

163 Douglas  Arterial @  Angus  S mith O 'P as s  (E as tbound) 4,972 4,291 681 16%

162 Douglas  Arterial @  Angus  S mith O 'P as s  (Wes tbound) 4,937 4,102 835 20%

155 Douglas  Arterial @  R os s  R iver (E as tbound) 10,194 7,916 2,278 29%

156 Douglas  Arterial @  R os s  R iver (Wes tbound) 10,160 7,813 2,347 30%

213 E chlin S t, Ingham R d to Humphrey S t, Nbnd 1,641 1,020 621 61%

214 E chlin S t, Ingham R d to Humphrey S t, S bnd 1,910 1,107 803 73%

56 F ilnders  S t, B twn Denham S t & W ickham S t, E 5,176 5,108 68 1%

103 F linders  S t, Aplin S t to B lackwood S t, Nbnd 5,745 5,388 357 7%

104 F linders  S t, Aplin S t to B lackwood S t, Nbnd 5,620 4,931 689 14%

57 F linders  S t, B twn Denham S t & W ickham S t, W 5,684 5,364 320 6%

105 F linders  S t, Morris  S t to K napp S t, E bnd 5,913 5,398 515 10%
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C ount Nr L oc ation Modelled C ount Differenc e %  Differenc e

106 F linders  S t, Morris  S t to K napp S t, W bnd 6,039 6,322 -283 -4%

239 G regory S t, C lifton S t to Murray S t, E bnd 1,622 2,668 -1,046 -39%

240 G regory S t, C lifton S t to Murray S t, W bnd 1,617 2,194 -577 -26%

218 G regory S t,Mitchell S t to the S trand, E bnd 2,443 2,562 -119 -5%

217 G regory S t,Mitchell S t to the S trand, W bnd 2,805 2,541 264 10%

195 Halifax S t, Airport to Meenan S t, E bnd 3,298 3,279 19 1%

196 Halifax S t, Airport to Meenan S t, E bnd 3,335 3,386 -51 -1%

110 Heatley S t, B undock S t to P rimros e S t, Nbnd 3,034 2,975 59 2%

109 Heatley S t, B undock S t to P rimros e S t, S bnd 3,029 2,893 136 5%

145 Hervey R ange R d E  of G olf L inks  Drive (E astbound) 3,708 5,668 -1,960 -35%

146 Hervey R ange R d E  of G olf L inks  Drive (W estbound) 3,738 5,445 -1,707 -31%

154 Hervey R ange R d E  of G umlowR d (E astbound) 3,679 2,779 900 32%

153 Hervey R ange R d E  of G umlowR d (W estbound) 3,701 2,738 963 35%

141 Hervey R ange R d E  of K ern B r Drive (E as tbound) 8,855 7,900 955 12%

142 Hervey R ange R d E  of K ern B r Drive (W es tbound) 8,744 7,586 1,158 15%

149 Hervey R ange R d W  of B lk R vr R d (E astbound) 439 389 50 13%

150 Hervey R ange R d W  of B lk R vr R d (W estbound) 440 383 57 15%

147 Hervey R ange R d W  of R uperts wood Drive (E as tbound) 453 682 -229 -34%

148 Hervey R ange R d W  of R uperts wood Drive (W es tbound) 474 654 -180 -28%

151 Hervey R ange R d W  of W est R d (E astbound) 3,609 1,820 1,789 98%

152 Hervey R ange R d W  of W est R d (W estbound) 3,631 1,779 1,852 104%

209 Howitt S t, C ook S t to E yre S t, Nbnd 3,201 3,127 74 2%

210 Howitt S t, C ook S t to E yre S t, S bnd 3,239 3,110 129 4%

207 Hugh S t @  TC C  Depot, Nbnd 11,867 11,302 565 5%

208 Hugh S t @  TC C  Depot, S bnd 11,824 10,860 964 9%

201 Ingham R d, E  of Hugh S T , E bnd 3,793 5,834 -2,041 -35%

202 Ingham R d, E  of Hugh S T , W bnd 3,744 5,288 -1,544 -29%

204 Ingham R d, W  of Hugh S T , E bnd 4,871 8,943 -4,072 -46%

203 Ingham R d, W  of Hugh S T , W bnd 4,915 7,549 -2,634 -35%

205 Ingham R d, W  of Mather S T , E bnd 4,272 6,348 -2,076 -33%

206 Ingham R d, W  of Mather S T , W bnd 4,312 6,581 -2,269 -34%

193 J ohn Melton B lack Dr, E bnd 2,169 1,417 752 53%

194 J ohn Melton B lack Dr, Wbnd 2,132 1,479 653 44%

222 K ings  R d, B ays water R d to View S t, Nbnd 5,569 8,501 -2,932 -34%

221 K ings  R d, B ays water R d to View S t, S bnd 5,346 8,298 -2,952 -36%

108 L owth's  B ridge, E bnd 2,804 3,046 -242 -8%

107 L owth's  B ridge, W bnd 2,900 3,207 -307 -10%

31 Main Dalrymple R d, E  of B anfield Dr, S W 15,065 12,636 2,429 19%

32 Main Dalrymple R d, E  of B anfield R d, NE 15,039 13,151 1,888 14%

29 Main Dalrymple R d, E  of Nathan S t, NE 14,323 13,702 621 5%

28 Main Dalrymple R d, E  of Nathan S t, S W 14,367 13,905 462 3%

190 Mariners  Dr, Nbnd 684 716 -32 -4%

189 Mariners  Dr, S bnd 685 714 -29 -4%

58 McIlwraith S t, Btwn Dean S t & P lume S t, E 1,756 1,537 219 14%

59 McIlwraith, B twn Dean S t & P lume S t, W 1,968 1,890 78 4%

200 Meenan S t, L onerganne S t to C handler S t, Nbnd 4,814 4,093 721 18%

199 Meenan S t, L onerganne S t to C handler S t, S bnd 4,743 4,442 301 7%

86 Melton Tce, North of Denham 1,212 1,236 -24 -2%

165 Nathan S t 150m S th of R os s  R iver (Northbound) 19,395 18,820 575 3%
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C ount Nr L oc ation Modelled C ount Differenc e %  Differenc e

164 Nathan S t 150m S th of R os s  R iver (S outhbound) 19,376 19,328 48 0%

167 Nathan S t 50m Nth of R aynor S t (Northbound) 13,517 14,746 -1,229 -8%

166 Nathan S t 50m Nth of R aynor S t (S outhbound) 13,749 12,662 1,087 9%

223 Oxley S t, F ronting C athedral, Nbnd 7,799 8,227 -428 -5%

224 Oxley S t, F ronting C athedral, S bnd 8,575 7,847 728 9%

225 Queens  R d, Ackers t S t to Arms trong S t, Nbnd 2,990 4,213 -1,223 -29%

226 Queens  R d, Ackers t S t to Arms trong S t, S bnd 3,014 4,262 -1,248 -29%

227 Queens  R d, J ames on S t to Hirs t S t, Nbnd 2,619 2,326 293 13%

228 Queens  R d, J ames on S t to Hirs t S t, Nbnd 3,436 2,770 666 24%

229 Queens  R d, T hird Ave to R ailway Ave, E bnd 2,378 3,644 -1,266 -35%

230 Queens  R d, T hird Ave to R ailway Ave, Wbnd 2,394 3,749 -1,355 -36%

113 R ailway Ave 30m Nth of Queens  R d (Northbound) 10,454 9,277 1,177 13%

114 R ailway Ave 30m Nth of Queens  R d (S outhbound) 10,359 9,302 1,057 11%

82 R os s  R iver R d, B etween Nathan S t & E lizabeth S t, E 15,741 13,751 1,990 14%

83 R os s  R iver R d, B etween Nathan S t & E lizabeth S t, W 15,381 14,487 894 6%

84 R os s  R iver R d, C athedral S chool, E B 15,321 13,290 2,031 15%

85 R os s  R iver R d, C athedral S chool, WB 15,087 14,272 815 6%

235 R os s  R vier R d @  S t Ignatius  C ollege (E as tbound) 13,661 12,078 1,583 13%

236 R os s  R vier R d @  S t Ignatius  C ollege (Wes tbound) 13,654 12,197 1,457 12%

137 R os s  R vier R d @  Weir S chool (E as tbound) 9,488 9,804 -316 -3%

138 R os s  R vier R d @  Weir S chool (Wes tbound) 9,376 9,870 -494 -5%

241 S aunders  C k 300m E  of G eaney L a (E as tbound) 13,737 12,070 1,667 14%

242 S aunders  C k 300m E  of G eaney L a (Wes tbound) 13,753 11,888 1,865 16%

117 S aunders  S t R ail O 'P as s  (Northbound) 10,385 8,967 1,418 16%

118 S aunders  S t R ail O 'P as s  (S outhbound) 10,466 9,140 1,326 15%

188 S ir L es lie T heis s  Dr, North of the S trand, Nbnd 3,332 3,080 252 8%

187 S ir L es lie T heis s  Dr, North of the S trand, S bnd 3,336 3,163 173 5%

231 S tanley S t,Wills  S t to Hale S t, Nbnd 2,529 2,477 52 2%

232 S tanley S t,Wills  S t to Hale S t, Nbnd 2,511 2,890 -379 -13%

50 S tuart Dr, S  of E dis on S t, NW 7,030 6,656 374 6%

49 S tuart Dr, S  of E dis on S t, S E 6,988 6,520 468 7%

53 S tuart Dr, S  of Mt S tuart Dr, N 2,025 2,094 -69 -3%

52 S tuart Dr, S  of Mt S tuart R d, S 2,025 2,100 -75 -4%

174 S tuart Drive 200m N of L ove L ane (Northbound) 9,785 9,937 -152 -2%

175 S tuart Drive 200m N of L ove L ane (S outhbound) 9,811 9,571 240 3%

173 S tuart Drive 400m from Uni R d Int (Northbound) 5,892 7,147 -1,255 -18%

172 S tuart Drive 400m from Uni R d Int (S outhbound) 5,913 6,818 -905 -13%

99 S turt S t, Aplin S t to B lackwood S t, Nbnd 9,982 10,677 -695 -7%

100 S turt S t, Aplin S t to B lackwood S t, S bnd 9,848 9,928 -80 -1%

97 S turt S t, G reens lade S t to Morris  S t, Nbnd 5,944 7,958 -2,014 -25%

98 S turt S t, G reens lade S t to Morris  S t, S bnd 5,687 9,135 -3,448 -38%

101 S turt S t, S tokes  S t to S tanley S t, Nbnd 4,061 5,497 -1,436 -26%

102 S turt S t, S tokes  S t to S tanley S t, S bnd 3,823 5,330 -1,507 -28%

89 T he S trand, B twn F ryer S t & Wickham S t, E 1,167 3,172 -2,005 -63%

90 T he S trand, B twn F ryer S t & Wickham S t, W 1,933 3,027 -1,094 -36%

234 T he S trand, L ands borough S t to Mckinley S t, Nbnd 1,128 2,903 -1,775 -61%

233 T he S trand, L ands borough S t to Mckinley S t, S bnd 1,075 2,979 -1,904 -64%

143 T huringowa Dr @  K irwan S tate S chool (Northbound) 12,807 15,182 -2,375 -16%

144 T huringowa Dr @  K irwan S tate S chool (S outhbound) 12,930 14,218 -1,288 -9%
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C ount Nr L oc ation Modelled C ount Differenc e %  Differenc e

35 T huringowa Dr, S  of Dalrymple R d, N 10,330 8,811 1,519 17%

34 T huringowa Dr, S  of Dalrymple R d, S 10,331 8,172 2,159 26%

169 Univers ity R d 200m E  of Mark R eid Dr (E as tbound) 13,980 12,665 1,315 10%

168 Univers ity R d 200m E  of Mark R eid Dr (Wes tbound) 13,983 11,486 2,497 22%

170 Univers ity R d 200m W of C luden R acecours e (E as tbou 7,312 6,409 903 14%

171 Univers ity R d 200m W of C luden R acecours e (Wes tbou 7,321 6,328 993 16%

46 Univers ity R d, E  of L achlan Wils on Dr, E 7,069 8,134 -1,065 -13%

47 Univers ity R d, E  of L achlan Wils on Dr, W 7,056 8,478 -1,422 -17%

44 Upper R os s  R iver R d, B twn Allambie L n & S hops , N 8,057 9,054 -997 -11%

43 Upper R os s  R iver R d, B twn Allambie L n & S hops , S 8,066 8,310 -244 -3%

40 Upper R os s  R iver R d, N of G ollogly L n, N 11,322 9,671 1,651 17%

41 Upper R os s  R iver R d, N of G ollogly, S 11,465 10,189 1,276 13%

71 Upper R os s  R iver R d, N of R ing R d, N 15,124 16,950 -1,826 -11%

72 Upper R os s  R iver R d, N of R ing R d, S 15,307 16,885 -1,578 -9%

95 Walker S t, Denham to S tokes  S t, Nbnd 2,472 2,656 -184 -7%

96 Walker S t, Denham to S tokes  S t, S bnd 2,361 2,979 -618 -21%

77 Warburton S t, B twn S tyx S t & Howitt S t, NW 7,419 8,684 -1,265 -15%

76 Warburton S t, B twn S tyx S t & Howitt S t, S E 7,474 8,252 -778 -9%

22 Woolcock S t, B twn Dalrymple R d & Hugh S t, E 18,223 17,857 366 2%

23 Woolcock S t, B twn Dalrymple R d & Hugh S t, W 18,599 19,490 -891 -5%

191 Woolcock S t, E  of Hugh S t, E 12,125 13,476 -1,351 -10%

192 Woolcock S t, E  of Hugh S t, W 13,151 16,238 -3,087 -19%

19 Woolcock S t, W of Dalrymple R d, E 6,593 6,222 371 6%

20 Woolcock S t, W of Dalrymple R d, W 6,528 6,169 359 6%

 
 
 




























