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Important note about your report 

The sole purpose of this report and the associated services performed by Jacobs is to estimate future road 
network requirements for the Quarry Hills Precinct Structure Plan in accordance with the scope of services set 
out in the contract between Jacobs and the Client. That scope of services, as described in this report, was 
developed with the Client.  

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 
absence thereof) provided by the Client and/or from other sources.  Except as otherwise stated in the report, 
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 
conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 
public domain at the time or times outlined in this report.  The passage of time, manifestation of latent conditions 
or impacts of future events may require further examination of the project and subsequent data analysis, and re-
evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared 
this report in accordance with the usual care and thoroughness of the consulting profession, for the sole 
purpose described above and by reference to applicable standards, guidelines, procedures and practices at the 
date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 
expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 
permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings.  No 
responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, Jacobs’s Client, and is subject to, and 
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no 
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third 
party 
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1. Introduction 
The City of Whittlesea, in partnership with the GAA, is managing the production of the Quarry Hills Precinct 
Structure Plan (PSP 1094).  Located in the Northern Growth Corridor, about 25 kilometres north of Melbourne’s 
CBD, the Quarry Hills area has considerable development potential with access to strategic transport links such 
as the M80 Ring Road and the Hume Freeway.  Ultimately this 285 hectare site is expected to be transformed 
into a new community of around 6,500 people. 

The Quarry Hills site is one of a number of proposed precincts located in the Northern Growth Corridor for which 
structure planning, including understanding the transport requirements, is currently underway. In 2012 Jacobs1 
developed the Northern Growth Corridor transport model for GAA. This model is a refinement of the Victorian 
Integrated Transport Model (VITM) and is presently assisting future planning in Hume, Whittlesea and Mitchell 
(Wallan). 

This report describes the assumptions used in the strategic transport modelling process and provides traffic and 
public transport forecasts for several land use and infrastructure scenarios in 2026 and 2046. Estimated traffic 
volumes have been applied in a more detailed analysis of several key intersections in the PSP, which has 
identified the likely future intersection configurations needed to accommodate future traffic demand. 

1.1 Glossary 

The following terms and acronyms have been used in this report: 

AM Peak: The AM peak represents the weekday period from 7:00am to 9:00am 

Number of lanes: The quoted number of lanes on a link generally refers to the total number of lanes in both 
directions. A two-lane two-way road therefore has a single lane in each direction. 

PM Peak: The PM peak represents the weekday period from 3:00pm to 6:00pm.  

Select-link analysis: A method of analysing traffic movements by showing only the routes of trips that pass 
through a nominated link. A select-link analysis effectively shows the traffic catchment area for a given link. 

V/C ratio: Volume-capacity ratio. This is the ratio of the traffic volume to the theoretical capacity of the road. A 
value close to 0.8 indicates the road is congested and the traffic on that road is expected to suffer significant 
delays. Technically, values greater than 1.0 should not be permitted, however if no other suitable routes are 
available, the transport model will still allocate traffic to congested roads, resulting in V/C ratios greater than 
1.0. 

veh/day: vehicles per day using a particular road link, reported as two-way volumes unless otherwise noted. 

Acronyms 
 COW – City of Whittlesea 
 DTPLI – Department of Transport, Planning and Local Infrastructure 
 MPA – Metropolitan Planning Authority 
 NGC – Northern Growth Corridor 
 OMR – Outer Metropolitan Ring Road 
 PSP – Precinct Structure Plan 
 PTV – Public Transport Victoria 
 VIF – Victoria in Future population forecasts 
 VITM – Victorian Integrated Transport Model 

                                                   
1 Jacobs was formerly known as Sinclair Knight Merz (SKM), and earlier reports have been published under the SKM name. 
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2. Transport Model Development 
2.1 Background 

In 2012 Jacobs developed the Northern Growth Corridor (NGC2) transport model for the Metropolitan Planning 
Authority (MPA). The model is based on the Victorian Integrated Transport Model (VITM), which covers the 
entire Melbourne metropolitan area, including the NGC. 

The NGC version of the VITM model includes greater detail in the municipalities of Hume, Whittlesea and parts 
of Mitchell Shire. The purpose of the model is to provide a tool for investigating the impacts of land use 
development on transport infrastructure and to test transport infrastructure options to serve forecast future 
demand. 

The NGC model includes land use and transport network assumptions for two reference case years: 2026, 
representing an interim build-out scenario, and 2046, representing the ultimate build-out of the growth areas.  

2.2 Base Model 
The version of the model used for the Quarry Hills PSP study represents the most up to date version of the 
NGC model at the time of writing. This version of the model includes additional detail around the Craigieburn 
North and English Street PSPs (collectively PSP 25), which was undertaken in mid-2013 by Jacobs. The extent 
of the NGC is shown in Figure 2.1.  

Figure 2.1: 2046 Northern Growth Corridor Base Model  

 

Several updates were made to the base version of the 2046 model to make it suitable for modelling the Quarry 
Hills PSP. The updates included refining the land use zoning system, incorporating the latest land use estimates 
and improving the detail of the transport network. These updates are described in further detail below. 

                                                   
2 The model is based on the Department of Transport’s Victorian Integrated Transport Model (VITM). Further information on the validation of the 

model can found in a separate report titled “Northern Growth Corridor Transport Model Validation – Final Report” and details of the 2046 model 
updates and inputs in “Northern Growth Corridor – 2046 Strategic Transport Model”. 
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2.3 Zoning System 

The existing system of land use zones in the Quarry Hills PSP area was sparse, with portions of five zones 
collectively representing the entire Quarry Hills PSP as shown in Figure 2.2. This coarse representation of land 
use was considered to be insufficient to model the transport impacts of Quarry Hills in sufficient detail. 

In addition, the Eucalypt Estate to the West of Quarry Hills was represented by only one zone. Since the 
Eucalypt Estate has direct connecting roads to Quarry Hills, this area was also updated to allow a more detailed 
representation of traffic through this area.   

Figure 2.2: 2046 Northern Growth Corridor base model – old zoning system 

 
 

To provide better detail in the Quarry Hills and Eucalypt Estate areas, the zones were disaggregated into more 
detailed areas to better represent the different types of land use and their spatial distribution. The finer zoning 
system enables the model to adopt a more detailed road network and estimate traffic volumes more accurately.  

Travel into and out of each zone is allocated to a link called a centroid connector. The centroid connector 
feeds travel that is assumed to originate from the centroid of a zone to adjacent links on the road network. In 
effect, the centroid connectors are an abstraction of the detailed local street network within a zone.  In choosing 
the locations of centroid connectors, it is important that the links from each zone centroid are made to 
appropriate places on the surrounding road network, as the connectors effectively act as the “sources” and 
“sinks” of traffic. 

A systematic process of land use categorisation was used to disaggregate zones in Quarry Hills and the 
Eucalypt Estate. This ensured that zones were disaggregated in a logical manner and reflected particular types 
of land use such as residential areas, commercial areas and community centres. The revised zoning system 
was also designed to align with the proposed lot boundaries for Quarry Hills provided by the City of Whittlesea. 
The primary land uses proposed for the Quarry Hills area are shown in Figure 2.3. 
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Figure 2.3: Quarry Hills proposed land uses 

 
 

The revision to the zoning system resulted in 18 zones for the Quarry Hills area and a further 10 zones for the 
Eucalypt Estate as shown in Figure 2.4. The zones were numbered from 3223 to 3250 in the model, with the 
zones adjusted to align with the PSP boundary. Separate zones were allocated to the school and retail town 
centre.  
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Figure 2.4: Final disaggregated zoning system  

 

 

2.4 Land Use 

The land use inputs to the model comprise demographic information for each zone. These include information 
on the number of households, population by age group, household structure (number of dependants), number 
of jobs and educational enrolments for each zone. The old demographic information for Quarry Hills (prior to 
update) is summarised in Table 1. 

Table 1: 2046 Northern Growth Corridor Model – old demographic information for Quarry Hills 

Zone Population Households 
Employment Enrolment 

Retail Total Primary Secondary Tertiary 

2675 2,947 1,081 0 148 450 0 0 

3107 898 329 0 33 0 0 0 

3108 2,631 965 0 97 0 0 0 

3109 0 0 267 267 0 0 0 

2.4.1 Households 

Two types of residential dwellings are proposed for Quarry Hills. These consist of conventional density dwellings 
(14 dwellings/hectare) and medium density dwellings (25 dwellings/hectare). The distribution of both types of 
dwellings is shown in Figure 2.5. 
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Figure 2.5: Quarry Hills PSP residential distribution by type 

 

Estimates of the number of dwellings for each lot were provided by the City of Whittlesea and are given in Table 
2. A total of 2,404 dwellings are proposed for Quarry Hills comprising 76% conventional density dwellings and 
24% medium density dwellings.  

Table 2: Dwellings per Lot 

Lot Number 
Conventional Density 

Dwellings 
Medium Density 

Dwellings 

1 268 0 

2 140 47 

3 79 44 

4 112 24 

5 30 15 

6 91 4 

7 273 221 

8 751 219 

9 86 0 

Total 1830 574 
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Using the areas of each revised zone, the dwellings for each zone were calculated. The results of this are given 
in Table 3, with each type of dwelling and the total households for each of the zones.  

Table 3: Dwellings per revised zone 

Zone Number Conventional Density 
Dwellings 

Medium Density 
Dwellings 

Total 
Households 

3223 299 10 309 

3224 86 0 86 

3225 140 0 140 

3226 111 16 127 

3227 135 66 201 

3228 53 43 96 

3229 81 0 81 

3230 90 107 197 

3231 82 0 82 

3232 88 25 113 

3233 186 0 186 

3234 173 0 173 

3235 107 118 225 

3236 0 0 0 

3237 61 0 61 

3238 138 155 293 

3239 0 31 31 

3240 0 3 3 

Total 1830 574 2404 

 

The land use forecasts for the Eucalypt Estate were developed from the total number of households in the 
estate that were present in the existing VITM NGC model. This total number was then apportioned into zones 
based on the number of lots in each of the new zones. For the northern section of the model, detailed maps with 
lot outlines were provided, so households within each zone could be counted. For the remainder of the area, the 
remaining unallocated households were split into zones based on the developable land area.  

Table 4: Household numbers for Eucalypt Estate 

Zone 
Number 

Total Households  Zone 
Number 

Total Households 

3241 204 3246 372 

3242 346 3247 234 

3243 242 3248 0 

3244 250 3249 72 

3245 143 3250 68 
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2.4.2 Population 

The population was estimated for each zone within Quarry Hills and the Eucalypt Estate based on the number 
of households in the zone. This was further revised to incorporate different types of dwellings, by using different 
factors for the number of people per household for both types of dwellings. The factors used are given in Table 
5. 

Table 5: Residents per household assumed for each dwelling type 

Dwelling Type Residents per 
Household 

Conventional Density 2.80 

Medium Density 2.79 

Using these factors and the number of households for each zone, estimates of the forecast population per zone 
were made. A total population of 6,723 was forecast for Quarry Hills and 5,413 for the Eucalypt Estate. The 
assumed population per zone is given in Table 6 and Table 7. 

Table 6: Assumed population for Quarry Hills zones 

Zone 
Number Population 

3223 866 

3224 241 

3225 392 

3226 355 

3227 563 

3228 268 

3229 227 

3230 550 

3231 230 

3232 315 

3233 520 

3234 483 

3235 628 

3236 0 

3237 172 

3238 817 

3239 87 

3240 7 

Total 6,723 
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Table 7: Assumed population for Eucalypt Estate zones 

Zone 
Number 

Population 

3241 571 

3242 970 

3243 678 

3244 700 

3245 400 

3246 1,043 

3247 656 

3248 0 

3249 203 

3250 192 

Total 5,413 

In addition to the total population of each zone, the strategic modelling requires the population to be split into 
age groups and family structure (number of dependants).  

2.4.2.1 Age Group Split 

Six age groups are modelled in VITM to reflect the distinctive trip-making patterns at different stages in a typical 
lifetime: 

 0 – 4 years old 

 5 – 11 years old 

 12 – 17 years old 

 18 – 25 years old 

 26 – 64 years old 

 65 years plus 

To estimate the proportions of each age group in Quarry Hills and the Eucalypt Estate, the future age group split 
assumed in the five former zones representing Quarry Hills was examined. In addition, the proportional split of 
age groups was assessed for the entire municipality. Figure 2.6 shows the proportions of each age group for 
each of the zones in Whittlesea. This indicates that the proportional splits within each zone are generally 
consistent across the municipality, with the exception of a few zones containing larger numbers of the 65+ age 
group. These zones typically correspond to zones containing retirement villages. 
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Figure 2.6: Age group stacked proportional splits for all zones in Whittlesea 

 
The analysis produced the following age group proportional splits as given in Table 8. 

Table 8: Age group proportional splits for old Quarry Hills zones and the entire City of Whittlesea 

Age 
Group 

Existing Quarry 
Hills 

City of Whittlesea 

0 - 4 6% 7% 

5 - 11 9% 9% 

12 - 17 8% 7% 

18 - 25 10% 9% 

26 - 64 50% 49% 

65 + 18% 18% 

 

Given the negligible differences between the proportions, the proportional splits for the City of Whittlesea were 
adopted for the new Quarry Hills. Table 9 summarises the assumed number of people in each age group for 
Quarry Hills. 
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Table 9: Population in Quarry Hills by Age Group 

Age 
Group 

Population 

0 - 4 443 

5 - 11 612 

12 - 17 493 

18 - 25 639 

26 - 64 3327 

65 + 1210 

2.4.2.2 Household Structure 

The model also takes into account the number of dependants (i.e. non-working family members) in each 
household. This attribute is split by the six aforementioned age groups. 

A similar analysis was conducted for each of these groups for the Quarry Hills zones and the City of Whittlesea 
as a whole, examining the proportion of dependants in each age group. Data was also sourced from the 
Australian Bureau of Statistics (ABS) 2011 Census for the Hume, Mitchell and Whittlesea areas for the 
purposes of comparison. The results are presented in Figure 2.7. 

Figure 2.7: Proportion of dependants by age group 

 
The ABS and Whittlesea profiles are fairly similar, and the ABS profile was adopted for the model, consistent 
with other similar projects undertaken with the Northern Growth Corridor Model.  

2.4.3 Employment 

Employment figures for the Quarry Hills precinct were estimated for three categories of employment. These 
were retail employment, school employment and general household employment. Household employment 
refers to the small proportion of employment undertaken from home businesses and as such is a very small 
proportion. The figures in Table 10 supplied by MPA were used to calculate employment for each zone. 
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Table 10: Employment generation rates  

Category Employment Generation Rate 

Household 1 job per 10 households 

Retail 40 jobs per 1000m2 in the town centre (zone 3240) 

Primary School 
(Government) 

40 jobs  

(based on a 450-student school) 

Community Centre 5 retail jobs 

Using the number of households and retail area in the town centre (zone 3240), the estimated employment for 
each zone was calculated for Quarry Hills (see Table 11). 

Table 11: Employment assumptions for Quarry Hills 

Zone Number 
Household 
Employment 

Retail 
Employment 

School 
Employment 

3223 31 0 0 

3224 9 0 0 

3225 14 0 0 

3226 13 0 0 

3227 20 0 0 

3228 10 0 0 

3229 8 0 0 

3230 20 0 0 

3231 8 0 0 

3232 11 0 0 

3233 19 0 0 

3234 17 0 0 

3235 22 0 0 

3236 0 0 0 

3237 6 0 0 

3238 29 0 0 

3239 3 5 40 

3240 0 844 0 

Sub-total 240 849 40 

TOTAL 1,129 

As for the population and households, the overall number of employees in the Eucalypt Estate was maintained 
at the level in the original Northern Growth Corridor Model, with the jobs distributed among the disaggregated 
zones. No retail centre is planned for the Eucalypt Estate. A single primary school containing 450 students and 
40 staff was placed in zone 3248, with the remainder of the local employment  distributed through the estate. 
The final employment estimates for Eucalypt Estate are given in Table 12. 
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Table 12: Employment assumptions for Eucalypt Estate 

Zone 
Number 

Household 
Employment 

Retail 
Employment 

School 
Employment 

3241 26 0 0 

3242 44 0 0 

3243 30 0 0 

3244 31 0 0 

3245 18 0 0 

3246 47 0 0 

3247 29 0 0 

3248 0 0 40 

3249 9 0 0 

3250 9 0 0 

Sub-total 243 0 40 

TOTAL 283 

 

2.4.4 Education 

A government primary school is proposed as the only educational institution within Quarry Hills. This school is to 
be located in zone 3239 and anticipated to have an enrolment of 450 students. In the Eucalypt Estate, a single 
primary school containing 450 was placed in zone 3248. 

 

2.5 Transport Network 

2.5.1 Road Network 

The road network within the Quarry Hills PSP in the old 2046 Northern Growth Corridor Base Model is virtually 
non-existent, with one single lane road running longitudinally though the PSP as shown in Figure 2.8.  
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Figure 2.8: Road network in the old 2046 Northern Growth Corridor Model 

 

In order to model the PSP with a greater degree of accuracy, including conducting SIDRA analyses, a revised 
road network was coded. This network includes a major north south connector running through Quarry Hills, as 
well as an east west connector linking from the new connector towards the west into the existing arterial and its 
residential development. A number of local roads are also provided giving internal accessibility to the inner 
areas of the PSP and around the borders of Quarry Hills. This revised network is shown in Figure 2.9. 
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Figure 2.9: Revised road network in the 2046 Quarry Hills model 

 

The major connectors are assumed to have two lanes in each direction and have a speed limit of 60 km/h, 
whilst the local roads will be one lane in each direction and have a speed limit of 50 km/h. Local access roads 
are not usually modelled in VITM due to the broad-brush nature of strategic modelling; these are approximated 
by centroid connectors. 

2.5.2 Public Transport Network 

The current public transport network in the Northern Growth Corridor Model does not include any internal public 
transport routes within Quarry Hills, as shown in Figure 2.10. A number of bus routes do circumnavigate the 
precinct, with a number of rail stations including Epping and South Morang also in close proximity. 
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Figure 2.10: Public transport network in the old 2046 Northern Growth Corridor Model 

 
 

With the further development of the internal road network in Eucalyptus Estate, rerouting of the buses within the 
estate was undertaken to ensure they followed the new road network. In addition to this, another bus route 
(QH1) was included in the Quarry Hills precinct that traverses the entire length of the major north-south 
connector street and provides for access to South Morang station to the south, as well as other bus services to 
the north and west. This service is a bidirectional service operating with a 30-minute headway.  
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Figure 2.11: Revised public transport network in the 2046 Quarry Hills model 
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2.6 2026 Model Updates 

2.6.1 Base Model 

The 2026 modelling was again based on the Northern Growth Corridor Model, incorporating up to and including 
the Craigieburn and English Street PSP work (collectively PSP 25), which was undertaken in mid-2013 by SKM. 
During this work a 2026 scenario was developed.  

2.6.2 Zoning System 

The disaggregated zoning system adopted for the 2046 modelling (see Section 2.3) was applied to the base 
2026 model.  

2.6.3 Land use 

Outside of the Quarry Hills and Eucalypt Estate areas, the land use remained as per the 2026 Northern Growth 
Corridor. Within the study area, the following was assumed: 

 Eucalypt Estate: Assume fully developed in 2026, so adopt land use from 2046. 

 Quarry Hills Town Centre: Assume 50% of 2046 build out 

 Quarry Hills School: Assume at 70% of 2046 capacity for students and employees 

 Quarry Hills Residential Development: Assume at 80% of 2046 build out across the entire PSP 

Figure 2.12 : 2026 Population 
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Figure 2.13 : 2026 Total Employment 

 

Figure 2.14 : 2026 Primary Enrolment 
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3. Scenario Testing 
The following scenarios were modelled: 

 2046 Ultimate Model Base: as described in sections 2.2 to 2.5. 

 2046 Ultimate Model Scenario 1: As per Ultimate Model Base, but without the Outer Metropolitan Ring 
Road and the E6. 

 2046 Ultimate Model Scenario 2: As per the Ultimate Model Base, but with the North-South Connector 
moved to the east of the Town Centre. 

 2026 Interim Model Scenario Base: as described in Section 2.6. 

 

The road networks for each scenario are shown in Figure 3.1 to Figure 3.4 below. 

 

Figure 3.1 : Transport Network, 2046 Ultimate Model Base 
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Figure 3.2 : Transport Network, 2046 Ultimate Model Scenario 1 

 

Figure 3.3 : Transport Network, 2046 Ultimate Model Scenario 2 
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Figure 3.4 : Transport Network, 2026 Interim Model Scenario Base 

 
 

3.1 Traffic Volumes 

Figure 3.5 to Figure 3.8 show the daily traffic volumes forecast for each scenario in the Quarry Hills area. Note 
that the traffic volumes on the E6 have been excluded from these plots as the large volumes tend to obscure 
the traffic volumes in the study area. Traffic volumes by AM and PM Peak Hour and plots which show the 
volume on all roads can be seen in Appendix A. 

It can be seen in all of the 2046 scenarios that the highest volumes in the study area are highest on the 
southern section of the North-South Connector. Daily volumes do not exceed 5,500 vehicles on this road in 
each direction (with peak hourly volumes less than 800 vehicles), leading to the conclusion that a single lane in 
each direction would have sufficient capacity for these levels of traffic.  

Traffic volumes are higher in Quarry Hills in Scenario 1 when the OMR and E6 are not in place. As will be 
explored in Section 0, this higher volume is due to some non-Quarry Hills related traffic travelling through the 
study area in the absence of the E6. 

It can be seen that the re-routing of the North-South Connector in Scenario 2 has very little impact on traffic 
volumes in comparison to the Base model. This indicates that either of the layouts of the connector will be 
acceptable in terms of traffic volumes.  

Traffic volumes in 2026 are, as expected, lower than those in 2046. This is due to both lower numbers of 
households, less development of the school and town centre, and also the lower volume of background traffic.  
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Figure 3.5: Daily modelled volumes , 2046 Ultimate Model Base 
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Figure 3.6: Daily modelled volumes , 2046 Scenario 1 
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Figure 3.7: Daily modelled volumes , 2046 Scenario 2 
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Figure 3.8: Daily modelled volumes , 2026 Interim Model Base 
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3.2 Road Capacity 

The level of congestion on each road is approximated by the ratio of volume to capacity. The volume to 
capacity (V/C) ratio measures the proportion of the road’s capacity that is used by traffic. A value close to 0.8 
is normally assumed to indicate that the road is becoming congested and the traffic on that road will experience 
significant delays during peak periods. Technically, values greater than 1.0 should not be permitted (i.e. volume 
being greater than capacity); however, if no other suitable routes are available, the model will be forced to 
allocate traffic to congested roads, resulting in V/C ratios greater than 1.0. 

Volume to capacity plots have been produced for the AM and PM peak periods (see Figure 3.9 to Figure 3.16). 
All of the local arterial roads within the Quarry Hills PSP area have forecast V/C ratios under 0.6, indicating 
there is sufficient capacity on these roads during all time periods. 

3.2.1 North-South Connector 

The North-South Connector, which was modelled as a four-lane road (i.e. two lanes in each direction), appears 
to have ample capacity. The analysis indicates that a two-lane road would be sufficient to accommodate 
forecast traffic volumes. In the concept design and costing stages of the Quarry Hills study, we have therefore 
treated the North-South Connector as being a two-lane road with additional turning lanes at signalised 
intersections. 

3.2.2 E6 Freeway 

In the scenarios containing the E6 freeway, the E6 is forecast to be moderately congested in the peak periods, 
with predominantly southbound flows in the AM peak and northbound flows in the PM peak. The V/C plots also 
indicate that the E6 helps to reduce congestion on Epping Road, which would otherwise attract significant 
volumes of traffic as shown in Figure 3.11 and Figure 3.12. 

3.2.3 Findon Road 

Some capacity constraints were observed in the 2046 model results for Findon Road where it meets the North-
South Connector. This was especially the case in the eastern sections of Findon Road where there only a single 
lane has been modelled in each direction. Although this is outside the Quarry Hills PSP area, these results 
suggest that additional capacity may be needed for Findon Road by 2050. 
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Figure 3.9: AM peak (7-9am) volume to capacity ratios, 2046 Ultimate Model Base 
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Figure 3.10: PM peak (4-6pm) volume to capacity ratios, 2046 Ultimate Model Base 
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Figure 3.11: AM peak (7-9am) volume to capacity ratios, 2046 Scenario 1 
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Figure 3.12: PM peak (4-6pm) volume to capacity ratios, 2046 Scenario 1 
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Figure 3.13: AM peak (7-9am) volume to capacity ratios, 2046 Scenario 2 
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Figure 3.14: PM peak (4-6pm) volume to capacity ratios, 2046 Scenario 2 
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Figure 3.15: AM peak (7-9am) volume to capacity ratios, 2026 Interim Model Base 
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Figure 3.16: PM peak (4-6pm) volume to capacity ratios, 2026 Interim Model Base 
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3.3 Select-Link Analysis 

To investigate the routes of traffic travelling to and from the Quarry Hills PSP, a set of select-link analyses were 
carried out for several major roads in the PSP. A select-link analysis is a method of analysing traffic 
movements by showing only the routes of trips that travel along a nominated link. This effectively allows the 
traffic catchment area for each link to be mapped. 

Figure 3.17 to Figure 3.20 show select-link plots for sections of the North-South Connector, Harvest Home Road 
and one of the east-west collector roads for the 2046 base case. The location of the selected links are shown in 
red on the plots, with the widths of the links indicating the relative volumes of traffic. For clarity, low volumes 
have been omitted from the plots. 

A complete set of plots for all scenarios are provided in Appendix A. 

The select-link plots suggest the following routing impacts: 

 The North-South Connector primarily caters for through traffic (Figure 3.17), and also provides an important 
access spine for local traffic in the Quarry Hills area. 

 The southern section of the North-South Connector provides an important link between Harvest Home 
Road and Findon Road (Figure 3.18 and Figure 3.19). 

 Most traffic movements on Harvest Home Road are to and from the west (Figure 3.19). 
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Figure 3.17: Select Link Plots – Daily - North-South Connector North of Harvest Home Road, 2046 Base 
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Figure 3.18: Select Link Plots – Daily - North-South Connector South of Harvest Home Road, 2046 Base 
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Figure 3.19: Select Link Plots – Daily - Harvest Home Road, 2046 Base 
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Figure 3.20: Select Link Plots – Daily – East-West Collector Road, 2046 Base 
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3.4 Public Transport 

Figure 3.21 shows the assumed future bus routes and railway stations in the vicinity of Quarry Hills. 

Figure 3.22 to Figure 3.29 show the forecast public transport patronage for services near Quarry Hills. Bus and 
train boardings are very similar across the 2046 scenarios. Boardings are generally lower in 2026 than 2046, 
reflecting the lower population assumed in 2026. 

The main bus route that is proposed for Quarry Hills (QH1) is forecast to carry approximately 1000 passengers 
(two-way) per day. 

Figure 3.21: Public transport network (2046) 
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Figure 3.22 : 2046 Base – train boardings 

 

Figure 3.23 : 2046 Base – bus boardings 
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Figure 3.24 : 2046 Scenario 1 – train boardings 

 

Figure 3.25 : 2046 Scenario 1 – bus boardings 
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Figure 3.26 : 2046 Scenario 2 – train boardings 

 

Figure 3.27 : 2046 Scenario 2 – bus boardings 

 



Quarry Hills PSP Transport Modelling Report  

 

 46 

Figure 3.28 : 2026 Base – train boardings 

 

Figure 3.29 : 2026 Base – bus boardings 
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4. Intersection Analysis 
This chapter presents an overview of the forecast turning volumes and capacity requirements for three key 
intersections in Quarry Hills for the 2026 interim build-out scenario and 2046 Scenario 1. Scenario 1, without the 
E6 and OMR, was chosen as representing a potential worst case (maximum traffic volumes) for these 
intersections.  

The three intersections are shown in Figure 4.1 and are numbered as follows: 

 Intersection 1: Harvest Home Road and North-South Connector 

 Intersection 2: Local access road and North-South Connector 

 Intersection 3: Findon Road and North-South Connector 

Figure 4.1 : Modelled intersections in Quarry Hills PSP 
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4.1 Turning Volumes 

4.1.1 Assumptions 

The raw volumes obtained from the strategic modelling component of this study were generally reasonable on 
most arterial roads, such as Findon Road and Harvest Home Road, but were less reliable on local and collector 
roads. 

On some minor roads, turning movements occasionally had zero flows on the minor approaches of intersections 
serving local developments. This was due to the coarse nature of the road network assumed in the strategic 
model and is common for citywide models such as VITM. 

This issue was dealt with by setting the zero turning flows to an appropriate minimum flow, which we have 
judged to be 10 vehicles per hour per movement. All flows were adjusted systematically; no ad-hoc adjustments 
were made. 

4.1.2 Turning volume summaries 

The following diagrams summarise the adjusted turning movements for the AM and PM peak periods for the 
2026 base and 2046 Scenario 1. The results are expressed as hourly volumes and have been rounded to the 
nearest multiple of five vehicles. 
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Figure 4.2 : 2026 Base Turning Movements 
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Figure 4.3 : 2026 Base Turning Movements 
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4.2 SIDRA Intersection Modelling 

SIDRA Intersection analysis software was used to calculate the levels of service at each intersection and to help 
optimise the intersection layouts.  

4.2.1 Assessment Criteria 

The criteria used to determine the configuration of lanes on each approach were as follows:  

 A minimum level of service D, corresponding to average intersection delays of less than 55 seconds per 
vehicle. 

 Degree of saturation generally less than 0.9 (i.e. volumes should be less than 90% of each movement’s 
capacity);  

 95th  percentile queue lengths generally less than 150 metres;  

 Effective stop rates less than 1.0 (i.e. each vehicle can proceed through the signals within a single signal 
cycle);  

 Intersection layout should generally conform to VicRoads design practice (for example, ensuring that the 
number of departure lanes match the number of approach lanes; using indented turning lanes on divided 
arterial roads).  

Full SIDRA output summaries are provided in Appendix B. 

4.2.2 Intersection Layouts 

The intersection layouts were modelled in tandem with the engineering design work undertaken as part of this 
study. The same geometric design was adopted for the 2026 and 2046 scenarios. 

The recommended intersection layouts (for capacity purposes) are shown in Figure 4.4 to Figure 4.6 on the 
following pages. The recommended layouts show the minimum configurations that would be required to provide 
acceptable levels of service in 2046. In some cases, such as at Harvest Home Road (Intersection 1), the 
engineering design provides additional lanes to allow for bus priority. 
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Figure 4.4 : Intersection 1 recommended layout – North South Connector and Harvest Home Road 
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Figure 4.5 : Intersection 2 recommended layout – North South Connector and local town centre access 

 

Figure 4.6 : Intersection 3 – North South Connector and Findon Road 
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4.2.3 Summary of Results 

The following tables provide a summary of the performance indicators for each intersection with the layouts as 
shown in the previous section. These show that all performance criteria have been met while not overproviding 
intersection infrastructure.  

Table 4.1 : 2026 Base AM Peak Summary Results 

 
LOS = Level of Service  DOS= Degree of Saturation 

Table 4.2 : 2026 Base PM Peak Summary Results 

 
LOS = Level of Service  DOS= Degree of Saturation 

Table 4.3 : 2046 Base AM Peak Summary Results 

 
LOS = Level of Service  DOS= Degree of Saturation 

Table 4.4 : 2046 Base PM Peak Summary Results 

 
LOS = Level of Service  DOS= Degree of Saturation 

 

 

Intersection LOS
Average 

Delay 
(sec/veh)

DOS
Highest 

DOS
95th %ile 

Queue (m)
Longest 
queue

Effective 
Stop Rate

1 - North South Connector and Harvest Home Road C 23 0.77 West 60 West 0.75
2 - North South Connector and Town Center A 8 0.67 North 67 North 0.64
3 - North South Connector and Findon Road B 18 0.61 North 65 North 0.70

Intersection LOS
Average 

Delay 
(sec/veh)

DOS
Highest 

DOS
95th %ile 

Queue (m)
Longest 
queue

Effective 
Stop Rate

1 - North South Connector and Harvest Home Road B 20 0.70 South 99 South 0.65
2 - North South Connector and Town Center A 8 0.78 South 99 South 0.69
3 - North South Connector and Findon Road C 26 0.79 East 100 East 0.78

Intersection LOS
Average 

Delay 
(sec/veh)

DOS
Highest 

DOS
95th %ile 

Queue (m)
Longest 
queue

Effective 
Stop Rate

1 - North South Connector and Harvest Home Road C 24 0.69 West 87 North 0.73
2 - North South Connector and Town Center A 8 0.68 North 74 North 0.63
3 - North South Connector and Findon Road B 19 0.70 North 88 North 0.73

Intersection LOS
Average 

Delay 
(sec/veh)

DOS
Highest 

DOS
95th %ile 

Queue (m)
Longest 
queue

Effective 
Stop Rate

1 - North South Connector and Harvest Home Road B 20 0.70 South 96 South 0.75
2 - North South Connector and Town Center A 8 0.72 South 87 South 0.64
3 - North South Connector and Findon Road C 25 0.74 East 91 East 0.78
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5. Conclusion 
This report has described the strategic modelling process and results for the Quarry Hills PSP for several 
scenarios in 2026 and 2046.  

The modelling indicates that the proposed road network within Quarry Hills will have sufficient capacity to 
accommodate forecast traffic volumes in 2026 and 2046. Further findings are summarised in the sections 
below. 

5.1.1 North-South Connector 

Most traffic forecast within the Quarry Hills PSP is expected to be local to the area, although the North-South 
Connector will attract some additional through traffic if the OMR and E6 are not constructed. The analysis 
indicates that a two-lane road would be sufficient to accommodate forecast traffic volumes. 

The alternative routing of the North-South Connector within Quarry Hills (Scenario 2) does not have a material 
effect on traffic volumes or patterns through the area. 

5.1.2 Harvest Home Road 

Harvest Home Road will provide a key connection between Quarry Hills and areas to the west of the PSP area. 
The analysis indicates that Harvest Home Road may attract some east-west traffic moving between Epping and 
Findon Road, but otherwise serves an access function for the town centre. 

5.1.3 E6 Freeway 

In the scenarios containing the E6 freeway, the E6 is forecast to be moderately congested in the peak periods, 
with predominantly southbound flows in the AM peak and northbound flows in the PM peak. The E6 is expected 
to help reduce congestion on Epping Road. 

5.1.4 Findon Road 

Some capacity constraints were observed in the 2046 model results for Findon Road where it meets the North-
South Connector. This was especially the case in the eastern sections of Findon Road where there only a single 
lane has been modelled in each direction. Although this is outside the Quarry Hills PSP area, these results 
suggest that additional capacity may be needed for Findon Road by 2050. 
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Appendix A. Scenario Results 
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2026 Quarry Hills Interim Model

AM Peak Traffic Volumes (Hourly)
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2026 Quarry Hills Interim Model

Volume/Capacity Ratio Plot

AM Peak
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2026 Quarry Hills Interim Model

Volume/Capacity Ratio Plot

PM Peak
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Select Link Plots - Daily

North South Connector South of Lehmans Road
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2026 Quarry Hills Interim Model

Select Link Plots - Daily

North South Connector North of Harvest Home Road
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2026 Quarry Hills Interim Model

Select Link Plots - Daily

North South Connector South of Harvest Home Road
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2026 Quarry Hills Interim Model

Select Link Plots - Daily

North South Connector North of Findon Road
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2026 Quarry Hills Interim Model

Select Link Plots - Daily

Harvest Home Road East of OMR
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2026 Quarry Hills Interim Model

Select Link Plots - Daily

East West Road 1 East of OMR
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2046 Quarry Hills Ultimate Model v3

Daily Traffic Volumes

OMR Excluded
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2046 Quarry Hills Ultimate Model v3

AM Peak Traffic Volumes (Hourly)

OMR Excluded

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  12:28 PM 
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2046 Quarry Hills Ultimate Model v3

Volume/Capacity Ratio Plot

AM Peak
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2046 Quarry Hills Ultimate Model v3

PM Peak Traffic Volumes (Hourly)

OMR Excluded

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  12:34 PM 
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2046 Quarry Hills Ultimate Model v3

Volume/Capacity Ratio Plot

PM Peak

Licensed to Sinclair Knight Merz Pty Ltd
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

North-South Connector South of Lehmans Road

Licensed to Sinclair Knight Merz Pty Ltd
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

North-South Connector North of Harvest Home Road

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  10:59 AM 
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

North-South Connector South of Harvest Home Road

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  10:59 AM 
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

North-South Connector North of Findon Road

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  11:00 AM 
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

Harvest Home Road East of OMR

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  11:01 AM 
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2046 Quarry Hills Ultimate Model v3

Select Link Plots - Daily

East West Road 1 East of OMR

Licensed to Sinclair Knight Merz Pty Ltd

5/03/2014  11:03 AM 
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2046 Quarry Hills Scenario 1

Daily Traffic Volumes

OMR Excluded

Licensed to Sinclair Knight Merz Pty Ltd
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AM Peak Traffic Volumes (Hourly)

OMR Excluded
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2046 Quarry Hills Scenario 1

Volume/Capacity Ratio Plot

PM Peak
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Select Link Plots - Daily

North-South Connector South of Lehmans Road
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2046 Quarry Hills Scenario 1

Select Link Plots - Daily

North-South Connector North of Harvest Home Road
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2046 Quarry Hills Scenario 1

Select Link Plots - Daily

North-South Connector South of Harvest Home Road
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2046 Quarry Hills Scenario 1

Select Link Plots - Daily

North-South Connector North of Findon Road
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2046 Quarry Hills Scenario 1

Select Link Plots - Daily

Harvest Home Road East of OMR
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Select Link Plots - Daily
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2046 Quarry Hills Scenario 2

AM Peak Traffic Volumes (Hourly)

OMR Excluded
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2046 Quarry Hills Scenario 2
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2046 Quarry Hills Scenario 2

PM Peak Traffic Volumes (Hourly)

OMR Excluded
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2046 Quarry Hills Scenario 2

Volume/Capacity Ratio Plot

PM Peak
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

North-South Connector South of Lehman Road
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

North-South Connector North of Harvest Home Road
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

North-South Connector South of Harvest Home Road
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

North-South Connector North of Findon Road
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

Harvest Home Road East of OMR
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2046 Quarry Hills Scenario 2

Select Link Plots - Daily

East West Road 1 East of OMR
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Quarry Hills PSP Transport Modelling Report  

 

 

Appendix B. SIDRA Results 
B.1 2026 Scenario 1 AM Peak 
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B.2 2026 Scenario 1 PM Peak 
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B.3 2046 Scenario 1 AM Peak 
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B.4 2046 Scenario 1 PM Peak 
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