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INTRODUCTION

1. INTRODUCTION

Amendment C243 makes changes to the Hume Planning Scheme to incorporate the final Sunbury South and
Lancefield Road Infrastructure Contributions Plan (ICP). The Amendment seeks to incorporate a
supplementary levy ICP which will be applied to the PSP’s. Of relevance to my evidence, the ICP is
necessary to deliver the infrastructure items that are required within the respective precincts. The
infrastructure items listed in the PSP include two new bridge crossings of the Jacksons Creek in Sunbury.

As part of the exhibition process for the Amendment, a number of submissions were received opposing the
high cost of the proposed ICP levies primarily around the two bridges.

In October 2015, GTA Consultants prepared a report titled “Strategic Transport Modelling of the Sunbury
and Diggers Rest Growth Corridor (Sunbury South PSP 1074 & Lancefield Road PSP 1075)”. That report
outlined the impacts of potential new road crossings of Jacksons Creek, with nine potential options for works
to improve transport in the area.

The modelling work has been revisited as part of this Amendment to reflect changes to land use for
metropolitan Melbourne and align with the Sunbury Growth Corridor. These have been circulated in three
Supplementary Reports in September 2020.

In October 2020 a traffic conclave (meeting of traffic experts) for the ICP agreed that the ‘road network can
function without the northern bridge within acceptable parameters, based on the strategic operation for the
ICP. Accordingly, the northern bridge should be removed from the ICP.’ From a traffic and transport
perspective, the removal of the northern bridge has the potential to impact the performance of the interim
intersections on Lancefield Road as all traffic from the PSP’s will now travel through them.

1.2. Scope of Report

In order to finalise the Sunbury South and Lancefield Road Infrastructure Contributions Plan (ICP), the VPA
are seeking to understand the suitability of the interim intersection arrangements without the delivery of the
northern bridge. The key questions that this report seeks to answer are:

1. The suitability of the interim intersections proposed in the ICP.
2. The level of development (traffic flow) that could occur prior to the need for the interim intersections of
LR-IN-04, LR-IN-03 and S-IN-03 being upgraded to their ultimate configuration.

The recent transport modelling completed as part of the hearing was completed for the full development
scenario of the Sunbury Growth Corridor. This assessment will focus on the 75% level of the full
development traffic flows which represents the typical lifespan of interim intersections prior to the State
constructing the ultimate arrangement.

1.3. References

In preparing this evidence, reference has been made to the following:

The Hume Planning Scheme

Lancefield Road Precinct Structure Plan (PSP)

Sunbury South PSP

Drawing No 2113308A-CIV-1503-B (Interim Concept Plan for LR-IN-04)
Drawing No 2113308A-CIV-1504 (Interim Concept Plan for LR-IN-03)
Drawing No 2113308A-CIV-1603 (Interim Concept Plan for SS-IN-03)
relevant Government policies and documents

various technical data as referenced in this report.
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THE PSP

2. THE PSP

2.1. Sunbury Growth Corridor

The Sunbury South and Lancefield Road Precinct Structure Plans (PSP 1074 & 1075) are located in the
Sunbury-Diggers Rest Growth Corridor in Melbourne’s northwest. Both Sunbury South and Lancefield Road

are located in the City of Hume and will ultimately form part of an expansion of Sunbury, along with the
Sunbury North, Sunbury West and Diggers Rest PSPs.

The location of the Sunbury and Diggers Rest Growth Corridor in its local context are illustrated in Figure 2.1.

Figure 2.1: Sunbury and Diggers Rest Growth Corridor

V198070 // 21/12/2020
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THE PSP

Figure 2.2 on the following page has also been prepared to show the location of the two PSP’s in the context
of Sunbury, as well as the location of Sunbury West and Sunbury North PSP’s which are yet to be gazetted.

Figure 2.2: Sunbury Growth Corridor

Jacksons Creek plays an important role within Sunbury not only in a transport sense but the inability to
provide connectivity between existing and future communities within the Corridor. Two bridges crossing
Jacksons Creek have been gazetted in the Hume Planning Scheme, one in the Sunbury South PSP and one
located in the Lancefield Road PSP.

The Sunbury North PSP, which is yet to commence planning, is located immediately north of the Lancefield
Road PSP. It plays an important role in the ultimate assessment of the road network in the corridor,
particularly Lancefield Road and the northern bridge. This is explored in more detail within this report.

V198070 // 21/12/2020
Traffic Analysis Report // Issue: A
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PROJECT CONTEXT

3. PROJECT CONTEXT

3.1. Transport Modelling Work Completed

In October 2015, GTA Consultants prepared a report titled “Strategic Transport Modelling of the Sunbury
and Diggers Rest Growth Corridor (Sunbury South PSP 1074 & Lancefield Road PSP 1075)”. That report
outlined the impacts of potential new road crossings of Jacksons Creek, with nine potential options for works
to improve transport in the area.

Since the completion of the October 2015 report, the land use projections for Metropolitan Melbourne and
Victoria have undertaken significant change. Victoria has grown by a million people between 2011 and 2019
and is expected to grow by a further million by 2026. The increased population forecast for Melbourne will
have an impact on the level and the movement of traffic across the statistical division.

In this regard, the modelling work was updated to understand the impact to traffic demand in Sunbury as a
result of these changes.

All of the updated work was undertaken for a design year of 2046 which assumes full development of the two
PSP’s and the supporting transport networks including the southern bridge crossing of Jacksons Creek
(Option 2 and 5), the northern bridge crossing of Jacksons Creek (option 5), the OMR and road network
upgrades within the Sunbury Growth Corridor including Lancefield Road and Sunbury Road.

The key network features used for the assessments of the intersections are summarised in Table 3.1.

Table 3.1: Option 2a and Option 5 Transport Infrastructure Items

Creek Additional

Creek Railway Station Crossing in Railway Station Connection to Outer
Obti Crossing in in PSP 1074 9 in PSP 1075 . Metropolitan
ption : Lancefield Calder Highway :
Sunbury South | (Jacksons Hill Road (PSP (Raes Road south of PSP Ring Road
(PSP 1074) Station) 1075) Station) 1074 (OMR)
2a v v v v Includes OMR
5 v v v v v Includes OMR

The modelled networks and outputs used in this assessment are documented in the three Supplementary
Reports circulated in September 2020.

3.2. Intersection Locations

The traffic assessment focuses on three key intersections that are considered to be most impacted by the
removal of the northern bridge which are referred to as LR-IN-04, LR-IN-03 and SS-IN-03 in the Sunbury

South and Lancefield Road ICP. The location of these intersections in the context of the Lancefield Road

PSP and Sunbury South PSP are illustrated in Figure 3.1 and Figure 3.2.

V198070 // 21/12/2020
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PROJECT CONTEXT

Figure 3.1: LR-IN-04 and LR-IN-03 (as shown in the Sunbury South and Lancefield Road ICP)

Lancefield Road

Figure 3.2: SS-IN-03 (as shown in the Sunbury South and Lancefield Road ICP)

Lancefield Road
Sunbury Road
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INTERSECTION ASSESSMENT

4. INTERSECTION ASSESSMENT

4.1. Introduction

This section focuses on the intersection performance with and without the northern bridge for intersections
LR-IN-04, LR-IN-03 and SS-IN-03. The traffic volumes have been obtained from the updated VITM modelling
completed as part of the recent panel hearing.

The interim concept layout plans for the intersections are in Appendix A.

4.2. Traffic Volumes

The traffic volumes that will be used to analyse the interim intersection models have been extracted from the
VITM model for Option 2a and Option 5 which are described in Section 3. An interim scenario was
contemplated as part of the 2015 study which assumed land use equivalent of 75% of the assumed
development, however an interim scenario was not prepared for the modelling completed in 2020.

For the purposes of this assessment the traffic volumes extracted from the VITM model have been multiplied
by 0.75 to best represent the interim scenario. It is noted that these volumes are approximate in that they
rely on the ultimate network being delivered including key infrastructure such as the OMR. In reality, the
interim network would be more constrained and may provide different travel patterns. Notwithstanding, the
75% assumption is considered suitable for this assessment.

The volumes extracted from VITM are strategic in nature and as such further refinements have been
undertaken to account for turns and movements that may have been captured at parallel intersections. For
example, the right turn from west to south in LR-IN-04 considers two intersections as all of the turning traffic
was assigned to this intersection whereby the adjacent intersection to the north assigned zero movements.

The input volumes used in this assessment are shown in Figure 4.1 to Figure 4.6.

Figure 4.1: LR-IN-04 (AM Peak)
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INTERSECTION ASSESSMENT

Figure 4.2: LR-IN-04 (PM Peak)
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Figure 4.3: LR-IN-03 (AM Peak)
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Figure 4.4: LR-IN-03 (PM Peak)
1 1 1
Option 2a - Without Morthern Bridge Option 5 - With Northern Bridge Difference (Option 22 less Option 5}
& & &
e e e
[ [ [
LRIN.03 B LRAN.D3 3 LRIN.D3 3 LRAN.D3
5 5 5
28021 = 28021 = 28021 = 28021
HY LV HY LY HY LV
080 1|0 1 0 uy 080 1|0 1 0 0 0 1[0 0 0 py
0 60 - [B0 1118 30 .y 0 60 - (B0 &r3 26 |y 0 0 |0 245 a4 |y
Balbethan Drive 1 207 1|« 1 1 BabetonDive 1 133 1| « 1 v Babethon Drive 0 74 1|+« 1 1 BadbethenDive
- 1 [ad t a1 1} 1 T [ad T 60 0 - i I I -9 o
Ly 65 1688 163| « [ B0 O Ly 53 1352 123| « [ B0 0O w12 33 40|~ 0 0
w11 1| ¢ 182 o w1 1 1| r [182 o w 0 0 o]lr 31 0
v HY LV HY LV HY
Average of demand from intersections either side Average of demand from intersections either side
50 nomimal trips 50 nomimal trips

Traffic Analysis Report // Issue: A
Amendment C243, Hume Planning Scheme



INTERSECTION ASSESSMENT

Figure 4.5: SS-IN-03 (AM Peak)
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4.3. Intersection Analysis Assumptions

The operations of the LR-IN-03, LR-IN-04 and SS-IN-03 intersections have been assessed using SIDRA
INTERSECTION 8'.The commonly used measure of intersection performance is referred to as the Degree of
Saturation (DOS). The DOS represents the flow-to-capacity ratio for the most critical movement on each leg of
the intersection. For signalised intersections, a DOS of around 0.95 has been typically considered the ‘ideal’
limit, beyond which queues, and delays increase disproportionately?.

In order to develop a consistent approach to the intersection analysis, a number of basic principles were
adopted which are the same as those used for recent projects completed for Major Road Projects Victoria

(MRPV).

T Program used under license from Akcelik & Associates Pty Ltd.

2

Level of Service

Excellent
Very Good
Good
Acceptable

Poor

m m o O W >

Very Poor

<=0.60
0.60-0.70
0.70-0.80
0.80-0.90
0.90-1.00
>=1.0

SIDRA INTERSECTION adopts the following criteria for Level of Service assessment:

Intersection Degree of Saturation (DOS)
Unsignalised Intersection | Signalised Intersection | Roundabout

<=0.60 <=0.60
0.60-0.70 0.60-0.70
0.70-0.90 0.70-0.85
0.90-0.95 0.85-0.95
0.95-1.00 0.95-1.00
>=1.0 >=1.0
V198070 // 21/12/2020
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INTERSECTION ASSESSMENT

The principles are:

1.

Traffic Volumes:
o The AM and PM peak hour design traffic volumes have been input as specified in Section 4.2.

o  The SIDRA parameter for Peak Flow Factor has been set to 100%.

2. Pedestrian Demands:
o Intersections which include pedestrian movements have been modelled with a pedestrian volume
that is the greater of existing peak period pedestrian movements; or 50 pedestrians per hour.
3. Intersection Geometry and Operation:
o  Short lane lengths have been modelled as the available storage length excluding taper.
o If the modelling identified capacity constraints, alternative lane or operational arrangements have
been investigated. These could include consideration of:
- Providing additional lanes.
- Extending storage lengths available in short lanes.
4. Intersection Phasing:
o  Diamond right turn phasing is provided wherever simultaneous right turn movements are possible.
o A maximum cycle length of 140 seconds is desirable.
o  Left turn overlap phasing has been adopted.
5. Target Degree of Saturation and Level of Service:
o  Achieve a degree of saturation (DOS) of 0.90 and a level of service (LOS) D
4.4, Interim Intersection Operation

Table 4.1 provides a comparison of the interim intersection design with and without the northern bridge
Options 5 and 2a respectively for the 75% demand flows.

Table 4.1: Interim Intersection Operation (Option 5 versus Option 2a)

AM Peak PM Peak

Intersection/Location Cycle DOS Cycle
Length (s) Length (s)

Interim ICP Layout — With Northern Bridge (Option 5)

LR-IN-04 0.86 D 90 0.90 D 140
LR-IN-03 0.87 C 110 0.89 C 110
SS-IN-03 1.06 F 140 1.14 F 140

Interim ICP Layout — Without Northern Bridge (Option 2a)

LR-IN-04 0.89 D 130 0.95 D 140

LR-IN-03 1.19 F 140 1.22 F 140

SS-IN-03 1.08 F 140 1.18 F 140
V198070 // 21/12/2020
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INTERSECTION ASSESSMENT

The following comments are provided for the results presented in Table 4.1:

®  |LR-IN-04 operates satisfactorily with a DOS of lesser than 0.9 and LOS D for both options bridge during
the morning AM Peak. However, during the PM peak Option 2a operates with a DOS of 0.95 which
exceeds the target of 0.9.

® |R-IN-03 operates satisfactorily under the Option 5 scenario with a DOS of less than 0.9 and a LOS C.
The intersection operates significantly worse with Option 2 with a DOS of 1.19 and 1.22 during the AM
and PM peaks, respectively. This is not a surprise as the traffic previously on the northern bridge is
being diverted to the intersection.

®  SS-IN-03 — SS-IN-03 fails in both peak periods with a DOS over 1 for both options. Of note, the
intersection operates worse without the northern bridge.

The following sections provide more detailed analysis on the performance of the intersections for the without
northern bridge scenario including recommended mitigations to achieve the targe DOS and LOS.

4.5. LR-IN-04 (Lancefield Road — Intersection 4)

The interim intersection layout of LR-IN-04 as per the ICP documents is shown conceptually in Figure 4.7.

Figure 4.7: LR-IN-04 Interim Intersection SIDRA Model Layout
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INTERSECTION ASSESSMENT

Table 4.2 summarises the intersection performance of LR-IN-04 with full SIDRA outputs included in Appendix
B.

Table 4.2: LR-IN-04 - SIDRA Intersection Analysis

AM Peak PM Peak
Lane
Length

Approach | Movement o o
DOS | LoS Average | 95th %ile DOS | LOS Average | 95th %ile
Delay Queue Delay Queue
0.10 C 21s 0.18 B 17s

Left 19m 37m 100m
Thru 025 C 34s 51m 0.43 C 29s 120m 180m
Lancefield
Road Thru 054 D 39s 123m 0.94 E 62s 389m 500m
(South)
Right 08 E 78s 73m 0.53 E 66s 67m 100m
Approach 0.86 D 43s 123m 0.94 D 48s 389m -
Thru + Left 0.61 D 51s 78m 0.60 D 55s 79m 500m
LR-RD2 )
(East) Right 0.21 E 64s 17m 0.31 E 72s 23m 90m
Approach 0.61 D 53s 78m 0.60 E 59s 79m -
Left 0.06 C 21s 11m 0.07 C 25s 14m 100m
Thru 058 C 34s 152m 0.36 C 35s 88m 130m
Lancefield
Road Thru 089 D 49s 273m 0.55 D 38s 147m 500m
(North)
Right 052 E 61s 62m 0.95 F 97s 80m 100m
Approach 0.89 D 44s 273m 0.95 D 46s 147m -
Left 0.13 C 30s 25m 0.24 D 40s 47m 100m
Thru 0.21 D 43s 33m 0.31 D 48s 55m 500m
LR-RD2
(Wesh) — Right 089 E 75 148m 094 F 91s 158m 90m
Approach 0.89 E 60s 148m 0.94 E 67s 158m -
Intersection 089 D 48s 273m 0.95 D 51s 389m -

[11 Note: 500m lane length represents full length lane in SIDRA
[2] Note: Values highlighted in red have 95™ percentile queues longer than the proposed lane length

Table 4.2 shows that the interim intersection configuration for LR-IN-04 will operate satisfactorily during the
AM peak with a DOS of 0.89 but marginally worse in the PM peak with a DOS of 0.95.

Specifically, it is noted that the 95" percentile queue length at the short through lane and right turn lane at the
northern and southern approaches exceed the lane length.
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INTERSECTION ASSESSMENT

4.5.1. Recommended Changes

Based on the SIDRA analysis and results, the following changes are recommended to be provided for LR-IN-
04:
1. An additional right turn lane on the western approach (leg) of the intersection.

2. Lengthening the short through and downstream lanes at the northern and southern approaches to
200m.

The recommended layout of the modelling intersection geometry is shown in Figure 4.8

Figure 4.8: LR-IN-04 Amendment Intersection SIDRA Model Layout
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INTERSECTION ASSESSMENT

Table 4.3 summarises the intersection performance with full SIDRA outputs included in Appendix B.

Table 4.3: LR-IN-04 Amended Design - SIDRA Intersection Analysis

AM Peak PM Peak

A
DOS | Los | F\Verage

Delay
0.25 B 19s

Approach | Movement

Left

Thru
Lancefield
Road Thru
(South)
Right
Approach
Thru + Left
LR-RD2 )
(East) Right
Approach
Left
Thru
Lancefield
Road Thru
(North)
Right
Approach
Left
Thru
LR-RD2 Right
(West)
Right
Approach
Intersection

[3] Note: 500m lane length represents full length lane in SIDRA

0.37

0.37

0.80

0.80

0.52

0.23

0.52

0.06

0.77

0.77

0.80

0.80

0.17

0.25

0.79

0.79

0.79

0.80

C

C

D

C

24s

24s

54s

29s

32s

48s

35s

18s

31s

31s

54s

33s

27s

34s

54s

54s

45s

34s

verage | 95th %ile

DOS | LOS A
Delay
0.1 B 18s

14m

58m

58m

50m

58m

51m

12m

51m

8m

150m

150m

50m

150m

20m

25m

49m

49m

49m

150m

0.86

0.86

0.58

0.86

0.46

0.31

0.46

0.08

0.60

0.60

0.85

0.85

0.26

0.36

0.84

0.84

0.84

0.86

D

D

35s

35s

42s

34s

27s

45s

31s

20s

28s

28s

52s

31s

25s

30s

52s

52s

40s

34s

95th %ile
Queue

14m

41m

9m

78m

78m

43m

78m

27m

34m

43m

43m

43m

163m

Lane
Length

100m

200m

500m

100m

500m

90m

100m

200m

500m

100m

100m

500m

90m

90m

Table 4.3 shows that the amendments to the interim intersection with the lengthening of the northern and
southern short through lane and departure lanes and the inclusion of a second right turn lane at the western

approach will be able operate satisfactorily with a DOS of 0.80 and 0.86 in the AM and PM peaks,

respectively. Both intersections are predicted to operate with a LOS C. The delays and 95™ percentile queue

lengths are within acceptable limits.
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INTERSECTION ASSESSMENT

4.6. LR-IN-03 (Lancefield Road — Intersection 3)

The interim intersection layout of LR-IN-03 as per the ICP documents is shown conceptually in Figure 4.9

Figure 4.9: LR-IN-03 Interim Intersection SIDRA Model Layout

V198070 // 21/12/2020
Traffic Analysis Report // Issue: A
Amendment C243, Hume Planning Scheme 1 6



INTERSECTION ASSESSMENT

Table 4.4 summarises the intersection performance of LR-IN-03 with full SIDRA outputs included in Appendix
B.

Table 4.4: LR-IN-03 - SIDRA Intersection Analysis

AM Peak PM Peak

Approach | Movement Lane
o4 oLi
DOS | LOS Average | 95th %ile DOS | LOS Average | 95th %ile | Length
Delay Queue EEY
003 B 14s 0.06 B 14s

Left 6m 11m 100m
Thru 0.43 B 20s 127m 1.04 F 121s 581m 120m
Lancefield
Road Thru 0.51 C 21s 158m 1.22 F 265s 1,086m 500m
(South)
Right 0.55 F 82s 22m 0.73 E 73s 80m 100m
Approach 055 C 22s 158m 1.22 F 185s 1,086m -
Thru + Left 0.86 E 66s 148m 0.63 D 54s 101m 500m
Balbethan
Drive Right 0.38 E 74s 26m 0.32 E 73s 24m 90m
(East)
Approach 0.86 E 67s 148m 0.63 E 57s 101m -
Left 0.02 B 14s 3m 0.03 B 18s 6m 100m
Thru 0.94 E 55s 321m 0.60 C 30s 188m 500m
Lancefield
Road Thru 1.19 F 232s 1,004m 0.76 C 31s 214m 110m
(North)
Right 0.63 F 82s 25m 0.63 F 82s 25m 100m
Approach 1.19 F 154s 1,004m 0.76 C 33s 214m -
Thru + Left 0.31 D 53s 40m 0.30 D 52s 40m 500m
Balbethan
Drive Right 112 F 192s 140m 1.21 F 269s 218m 90m
(West)
Approach 112 F 139s 140m 1.21 F 198s 218m -
Intersection 1.19 F 102s 1,004m 1.22 F 127s 1,086m -

[4] Note: 500m lane length represents full length lane in SIDRA
[5] Note: Values highlighted in red have 95" percentile queues longer than the proposed lane length

Table 4.4 shows that the interim intersection configuration for LR-IN-03 will not be able operate satisfactorily
with a DOS of 1.19 and 1.22 in the AM and PM peaks, respectively.

Specifically, the DOS will be over 1, showing that vehicles will need two or more traffic signal cycles to clear
the intersection during both peaks. In the AM and PM peaks, queues of over 1km long are predicted at the
northern and southern approaches, respectively.

It is noted that the 95™ percentile queue length for the right turn lane at the western leg during both AM and
PM peaks exceeds the available lane length.
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INTERSECTION ASSESSMENT

4.6.1. Recommended Changes

Based on the SIDRA analysis and results, the following changes are recommended to be provided for LR-IN-
03:

1. An additional right turn lane at the western approach (leg) of the intersection

2. Lengthening the short downstream lanes at the northern and southern approaches to 200m

3. Lengthening the short through lanes at the northern approach and southern approaches to 300m and
350m, respectively.

The layout of the modelling intersection geometry is shown in Figure 4.10.

Figure 4.10:LR-IN-03 Amendment Intersection SIDRA Model Layout
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INTERSECTION ASSESSMENT

Table 4.5 summarises the intersection performance with full SIDRA outputs included in Appendix B.

Table 4.5: LR-IN-03 Amended Design - SIDRA Intersection Analysis

AM Peak PM Peak
Lane
Length

Approach | Movement _ .
A h %il A h %il
DOS | LOS verage | 95th %ile DOS | LOS verage | 95th %ile
&Y Delay Queue
0.04 B 15s 0.06 B 14s

Left 5m 10m 100m
Thru 052 C 20s 128m 0.87 C 32s 348m 350m
Lancefield
Road Thru 052 C 20s 128m 0.87 C 32s 315m 500m
(South)
Right 043 E 64s 17m 0.64 E 64s 71m 100m
Approach 052 C 22s 128m 0.87 C 34s 348m -
Thru + Left 024 D 37s 30m 0.61 D 49s 93m 500m
LR-RD2 .
(East) Right 0.55 E 65s 22m 0.40 E 71s 23m 90m
Approach 0.55 D 46s 30m 0.61 D 53s 93m -
Left 0.02 B 15s 3m 0.03 B 19s 6m 100m
Thru 087 C 33s 301m 0.66 C 30s 196m 300m
Lancefield
Road Thru 087 C 33s 285m 0.66 C 29s 185m 500m
(North)
Right 073 E 67s 30m 0.58 E 76s 24m 100m
Approach 087 C 34s 301m 0.66 C 31s 196m -
Left + Thru 026 D 38s 29m 0.30 D 48s 37m 500m
Right 080 E 69s 34m 0.81 E T7s 50m 90m
LR-RD2
(West) — Right 080 E 69 34m 081 E 77s 50m 90m
Approach 0.80 E 57s 34m 0.81 E 68s 50m -
Intersection 087 C 32s 301m 0.87 D 37s 348m -

[6] Note: 500m lane length represents full length lane in SIDRA

Table 4.5 shows that the amendments to the interim intersection with the lengthening of the northern and
southern short through lane and departure lanes and the inclusion of a second right turn lane at the western
approach will be able operate satisfactorily with a DOS of 0.87 and a LOS of D in the AM and PM peaks. The
delays and 95" percentile queue lengths are within acceptable limits.
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INTERSECTION ASSESSMENT

4.7. SS-IN-03 (Sunbury South — Intersection 3

The interim intersection layout of SS-IN-03 as per the ICP documents is shown conceptually in Figure 4.11.

Figure 4.11:SS-IN-03 Interim Intersection SIDRA Model Layout
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INTERSECTION ASSESSMENT

Table 4.6 summarises the intersection performance of SS-IN-03 with full SIDRA outputs included in Appendix

B.

Table 4.6: SS-IN-03 - SIDRA Intersection Analysis

AM Peak PM Peak

DOS | LOS Average
Delay
0.54 D 47s

Approach | Movement

Thru + Left
Lancefield Thru
Road
(South) Right
Approach
Left
Thru

Thru

Sunbury
Road Thru

(East)
Right

Right
Approach
Left
Left
Lancefield  Thru
Road
(North) Right
Right
Approach

Left

Thru

Sunbury  Thru

Road

(West) Thru
Right
Approach

Intersection

[7]1 Note: 500m lane length represents full length lane in SIDRA
[8] Note: Values highlighted in red have 95™ percentile queues longer than the proposed lane length

0.29

1.05

1.05

0.15

0.51

0.51

0.51

0.82

0.92

0.92

0.93

1.08

0.91

0.35

0.35

1.08

0.04

1.05

1.05

1.05

0.67

1.05

1.08

D

F

F

verage | 95th

DOS | LOS A
Delay
028 D 40s

45s

143s

91s

26s

42s

42s

42s

62s

77s

54s

53s

152s

69s

65s

65s

95s

13s

137s

137s

137s

72s

125s

87s
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50m

56m

206m

206m

32m

123m

123m

123m

198m

259m

259m

280m

689m

244m

41m

41m

689m

6m

244m

244m

244m

68m

244m

689m

%ile
Queue

0.58

0.20

0.60

0.60

0.60

1.01

1.13

0.42

0.49

0.63

0.57

0.57

0.63

0.08

1.18

D

52s

246s

108s

29s

43s

43s

43s

107s

191s

101s

19s

19s

52s

73s

73s

32s

26s

234s

234s

234s

63s

192s

101s

95th %ile
Queue

101m

110m

219m

219m

43m

154m

154m

154m

481m

717m

717m

116m

144m

121m

50m

50m

144m

17m

294m

294m

294m

87m

294m

717m

Lane
Length

110m

500m

100m

100m
300m
500m
500m
300m

250m

90m
120m
200m

500m

100m

100m
150m
500m
500m

100m
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INTERSECTION ASSESSMENT

Table 4.6 shows that the existing intersection configuration (with signalised left turn slip lane from the north)
will not be able to operate satisfactorily with the proposed design volumes in both peak periods.

Specifically, the DOS will be over 1, showing that vehicles will need two or more traffic signal cycles to clear
the intersection during both peaks. This is particularly evidence in the PM peak, where the DOS is over 1 at
the southern, eastern and western approaches. At the western approaches delays of just under four minutes
are predicted for vehicles turning right from Sunbury Road onto Lancefield Drive.

4.7.1. Recommended Changes

Based on the SIDRA analysis and results, the following changes are recommended to be provided for SS-IN-

03:

1. An additional right turn lane at the southern approach (leg) of the intersection.

2. An additional right turn lane on the eastern approach (leg) of the intersection.

3. Lengthening the signalised left turn slip lanes on the northern approach from 180m to 220m and from
80m to 120m.

The layout of the modelling intersection geometry is shown in Figure 4.12.

Figure 4.12: SS-IN-03 Amendment Intersection SIDRA Model Layout
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INTERSECTION ASSESSMENT

Table 4.7 summarises the intersection performance with full SIDRA outputs included in Appendix B.

Table 4.7:  SS-IN-03 Amended Design - SIDRA Intersection Analysis

AM Peak PM Peak

Dos | Los Average
Delay
0.54 D 43s

Thru + Left

Thru
Lancefield
Road Right
(South)

Right

Approach

Left
Thru

Thru

Sunbury Thru

Road

(East) Right

Right
Right
Approach
Left

Left

Lancefield | Thru
Road
(North) Right

Right
Approach
Left

Thru

Sunbury  Thru

Road

(West) Thru
Right
Approach

Intersection

[9] Note: 500m lane length represents full length lane in SIDRA
[10] Note: Values in red have been highlighted as key operational movements at the intersection

0.24

0.83

0.83

0.83

0.20

0.64

0.64

0.64

0.88

0.88

0.88

0.88

0.66

0.77

0.78

0.56

0.56

0.78

0.038

0.87

0.87

0.87

0.64

0.87

0.88

C

E

D

D

28s

61s

61s

44s

27s

37s

37s

37s

59s

59s

59s

47s

23s

25s

37s

55s

55s

30s

9s

52s

52s

52s

53s

51s

41s
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verage | 95th %ile

DOS | LOS A
Delay
024 C 25s

34m

37m

53m

53m

53m

28m

98m

98m

98m

114m

114m

114m

114m

160m

205m

149m

32m

32m

205m

3m

126m

126m

126m

49m

126m

205m

0.57

0.85

0.85

0.85

0.22

0.62

0.62

0.62

0.80

0.89

0.89

0.89

0.44

0.52

0.55

0.57

0.57

0.57

0.07

0.85

0.85

0.85

0.62

0.85

0.89

D

E

48s

80s

80s

56s

30s

41s

41s

41s

52s

63s

63s

51s

20s

20s

45s

68s

68s

31s

17s

64s

64s

64s

61s

61s

48s

95th %ile
Queue

94m

101m

54m

54m

101m

43m

145m

145m

145m

192m

247Tm

247Tm

247Tm

117m

145m

107m

47m

47m

145m

12m

142m

142m

142m

82m

142m

247m

Lane
Length

110m

500m
100m

100m

100m
300m
500m
500m
300m
300m

250m

180m
220m
200m

500m

100m

100m
300m
500m
500m

100m
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INTERSECTION ASSESSMENT

Table 4.7 s shows that the amendments to the interim intersection with the lengthening of the northern and
southern short through lane and departure lanes and the inclusion of a second right turn lane at the western
approach will be able operate satisfactorily with a DOS of 0.88 and 0.89 in the AM and PM peaks,
respectively. Both intersections are predicted to operate with a LOS D in the AM and PM peaks. The delays
and 95" percentile queue lengths are within acceptable limits.

4.8. Summary

The recommended upgrades to the interim intersections are summarised as follows:
1. LR-IN-04 (Lancefield Road — Intersection 4)

o  An additional right turn lane at the western approach (leg) of the intersection.

o  Lengthening the short through and downstream lanes at the northern and southern approaches to
200m.

2. LR-IN-03 (Lancefield Road — Intersection 3)
o An additional right turn lane at the western approach (leg) of the intersection.
o  Lengthening the short downstream lanes at the northern and southern approaches to 200m.

o  Lengthening the short through lanes at the northern approach and southern approaches to 300m
and 350m respectively.

3. SS-IN-03 (Sunbury South — Intersection 3)
o  An additional right turn lane at the southern and eastern approaches of the intersection.

o  Lengthening the signalised left turn slip lanes at the northern approach to 180m and 220m from
80m and 120m.
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SENSITIVITY ANALYSIS

5. SENSITIVITY ANALYSIS

5.1. Introduction

In addition to the intersection assessments set out in this report, sensitivity analysis has been undertaken to
determine the level of development (flow) that the interim intersections are able to accommodate. The
sensitivity tests included a scenario with 60% and 50% of the full traffic build out of the surrounding
developments from Option 2a.

Table 5.1 provides a summary of the sensitivity assessment based on 60% and 50% of the full traffic buildout
for the interim intersection layouts within the ICP.

Table 5.1: Interim Intersection Layout SIDRA Intersection Analysis - Summary

AM Peak PM Peak

Intersection/Location Cycle DOS Cycle
Length (s) Length (s)

Interim Layout with 60% of Development (Option 2a)

LR-IN-04 0.83 D 90 0.89 D 90
LR-IN-03 0.91 C 100 0.90 D 120
SS-IN-03 0.88 D 110 0.94 D 140

Interim Layout with 50% of Development (Option 2a)

LR-IN-04 0.88 C 70 0.85 C 80
LR-IN-03 0.88 C 80 0.84 C 90
SS-IN-03 0.83 D 100 0.86 D 120

[1] Minimum Cycle Length operating at the Pedestrian Operated signals

Table 5.1 indicates that at 60% of the full development traffic flow the following will occur:

® | R-IN-04 will operate satisfactorily with a maximum DOS of 0.88 during the PM.
® | R-IN-03 will operate close to the desired DOS with 0.91 and 0.9 in the AM and PM peaks respectively.
Notwithstanding, these do not meet the target of less than 0.9.

®  SS-IN-03 will operate satisfactorily during the AM peak but is nearing practical capacity during the PM
peak with a DOS of 0.94, also not meeting the target of 0.9.

At 50% of full development flows all three intersections operate satisfactorily with a DOS of under 0.9 and a
minimum level of service D.

Full results of the sensitivity analysis are available in Appendix B.
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CONCLUSION

6. CONCLUSION

6.1. Summary

The suitability of the interim intersections for LR-IN-04, LR-IN-03 and SS-IN-03 proposed in the ICP have
been assessed using SIDRA to determine their suitability without the delivery of the northern bridge in the
ICP. The following comments are provided with respect to the analysis presented in this report:

1.

The interim traffic volumes extracted from VITM are approximate in that they rely on the ultimate
network being delivered which includes key infrastructure such as the OMR.

Some refinements have been undertaken in the development of input volumes to account for turns and
movements that have been captured at parallel intersections in the model.

Without the northern bridge, all three intersections do not meet the target criteria of DOS of 0.9 and
LOS C for the interim configurations.

The following changes are recommended to be provided for LR-IN-04 to accommodate the 75% of
development:

o  An additional right turn lane at the western approach (leg) of the intersection.

o  Lengthening the short through and downstream lanes at the northern and southern approaches to
200m.

The following changes are recommended to be provided for LR-IN-03 to accommodate the 75% of

development:

o An additional right turn lane at the western approach (leg) of the intersection.

o  Lengthening the short downstream lanes at the northern and southern approaches to 200m.

o  Lengthening the short through lanes at the northern approach and southern approaches to 300m
and 350m respectively.

The following changes are recommended to be provided for SS-IN-03 to accommodate the 75% of

development:

o  An additional right turn lane at the southern and eastern approaches of the intersection.

o  Lengthening the signalised left turn slip lanes at the northern approach to 180m and 220m from
80m and 120m.

LR-IN-04 and LR-IN-03 are able to accommodate 60% of the full build out without any modifications.

All of the interim intersection designs are able to accommodate 50% of the full build out without any
modifications required.
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APPENDIX: INTERIM CONCEPT
LAYOUT PLANS

A.INTERIM CONCEPT LAYOUT
PLANS
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