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EXECUTIVE SUMMARY

There are two access routes to the central area of M oe from the Princes Freeway and the
residential areas to the south of therailway line. The western access route incorporates a
railway level crossing between the Moe — Glengarry Road and Waterloo Road. B Double
trucks are permitted to use Waterloo Road at the railway crossing in the northbound direction
only.

The railway tracks are located within 20 metres from the Moe — Glengarry Road and the rear
of semi trailers extend across the tracks while waiting at the intersection. A review was
undertaken of the safety and traffic operation of the intersection and railway crossing.

The review included peak hour turning movement counts, assessment of the existing traffic
operation and reported traffic accidents at the intersection of the Moe — Glengarry Road and
Waterloo Road. The existing intersection operates satisfactorily with low levels of congestion
and short traffic queues.

Four options were prepared for the upgrade of theintersection and railway level crossing to
address the identified issues. These options included metered traffic signals at the
intersection of the Moe — Glengarry Road and Waterloo Road, a modified intersection, large
roundabout and full signalisation of the intersection.

The width of the pavement at the railway crossing would have to be increased if B Doubles
trucks were permitted to use Waterloo Road in both directions. This would involve relocation
of the boom barriers, flashing lights and warning bells on the east side of the crossing.

Assessment of options

The concept plans of the four options were discussed with VicRoads, VicTrack, Department
of Transport, local community groups and Council staff. Therewas little support for the
options involving the modification of the intersection and the large roundabout.

The metered traffic signals of the intersection of the M oe — Glengarry Road and Waterloo
Road would be the lowest cost option. The traffic signals would be activated by the
approaching train and any vehicles on the crossing in Waterloo Road would have a green light
to clear the area prior to the boom barriers coming down. This option would maintain the
current intersection operation when there was no train approaching the crossing.

Thefull signaisation of the intersection would increase the length of the traffic queues over
the existing operation. The intersection traffic signals would include a train signal phase
activated by the approaching train. The full signalisation is considered to be the best long
term option.

The cost of the traffic signal options, including the VicTrack electrical works, varied from
$1,039,850 for the metered traffic signals to $ 1,087,950 for the full signalisation of the
intersection.
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1. Introduction

There are two access routes to the central area of M oe from the Princes Freeway and the
residential areas from south of the Melbourne— Traralgon railway line. The western access
route incorporates the railway level crossing between the Moe — Glengarry Road and
Waterloo Road. B Double trucks are permitted to use the railway crossing in the northbound
direction only.

The Mdbourne— Traralgon railway lineis located midway between Moe — Glengarry Road
and Waterloo Road with a clearance of approximately 20 metres between the tracks and the
intersection. Semi trailers often have to queue across the tracks while waiting for a gap in the
M oe — Glengarry Road traffic.

This Report reviews the safety of the level crossing and the traffic operation of the
intersections either side of the railway line. During the course of the Study, intersection
turning movement counts have been carried out, assessment of the reported casualty crashes
in the area and preparation of concept plans for upgrading of the crossing. Discussions have
been held with representatives of the L atrobe City Council, VicRoads, VicTrack and transport
operators.
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2. Existing Conditions
2.1 Road Conditions

2.1.1 Moe - Glengarry Road

Moe— Glengarry Road is a VicRoads declared main road and is classified as an arterial road
in the Latrobe City Council Road Hierarchy. It extends from the Princes Freeway at the
western end of Moeto Tyers north of Traralgon. In Moe, it includes LIoyd Street, Narracan
Drive and John Field Drive.

It isatwo lane, two way road with residential development on the south side and the railway
reserve on the north. The pavement is 12.8 metres wide with a centrdline marked. Thereis
kerb and channd on the south side and an unsealed shoulder on the north side.

_ _ S s Phoograph 2 Waterloo Road west of the
approach to intersection with railway crossing | jntersection with the railway crossing

Photograph 1 Moe— Glengarry Road on west

2.1.2 Waterloo Road

Waterloo Road runs paralld to, and to the north of, the Mebourne — Traralgon railway line
between Trafalgar and Moe. It isclassified as a Rural Collector Road on the west side of the
railway crossing in the Latrobe City Council Road Hierarchy Plan.

Waterloo Road is classified as an Urban Link Road in the section between the intersection
with the railway crossing and Saviges Road.

West of the intersection with the railway crossing, Waterloo Road is a two lane, two way road
with concrete kerb and channd on both sides. The pavement is 12.8 metresin width. The
parkland on the north side extends to the Mitchells Road intersection with residential
development further to the west.

East of the intersection with the railway crossing, thereis a central median separating the
short right turn lane and the through traffic lane in the southbound direction and the
northbound lane. The development on the north side consists of the Apex Park and Moe
Racecourse. Therailway reserve occupies the south side of Waterloo Road.

The speed limit on the east approach to the railway crossing is 60 kmvh. On the west
approach, thereis a 50 kmvh speed limit in the residential area
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Photograph 3 Waterloo Road east of the Photograph 4 Railway level crossing between
intersection with the railway crossing Moe— Glengarry Road and Waterloo Road.

2.1.3 Railway Level Crossing

Therailway crossing is located midway between the intersections with the Moe — Glengarry
Road and Waterloo Road. Thereis a singletrain track approximately 20 metres from each
intersection.

There are boom barriers and flashing lights at the crossing. The pavement at the leve
crossing is 12 metres in width providing for two traffic lanes in the northbound and
southbound directions. Thereis concrete kerb and channe on both sides of the road on both
approaches.

At theintersection with Moe — Glengarry Road, there are right and left turn lanes on Waterloo
Road controlled by a Give Way sign.

Thereis yelow box marking on the pavement in the westbound lanes on the approach to and
across therailway crossing. Warning signs have been installed on the westbound approach
advising vehicles to keep clear of the crossing.

Several vehicles, including trucks were observed queuing across the pavement at the crossing
from the Moe — Glengarry Road intersection.

4
L]
\
4

Photograph 5 Cars queuing acrossrailway | Photograph 6 Semi trailer extendi Nng across
lines even with yellow box crossing marking. | railway lines when queued at Moe—
Glengarry Road intersection.
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Theflashing lights and bells at the railway crossing start operating approximately 60 seconds
before the train arrives at the crossing. The boom barriers come down 20 seconds prior to the
train arriving at the crossing.

The boom barriers and flashing lights continue until 15 seconds after the train has passed
through the crossing. Thetotal time between the start and end of the flashing lights and bells
at the crossing is 85 seconds.

2.2  Traffic Volumes

The Latrobe City Council carried out automatic traffic counts on the Moe — Glengarry Road
(Lloyd Street) and Waterloo Road in June and September 2009 respectively. Thetraffic
counts were carried out over a two week period and classified the vehicles in accordance with
the Austroads Vehicle Classification System.

The two way, average weekday daily traffic volume on the Moe — Glengarry Road east of the
level crossing was 6,260 vehicles per day. The proportion of commercial vehicles was 3.2 %
of thetotal volume. On Waterloo Road east of the level crossing, the two way average
weekday daily traffic volume was 8,535 vehicles per day. The proportion of commercial
vehicles was three percent of the totd volume.

The Austroads Vehicle Classification System was used to estimate the number of rigid trucks,
semi trailers and B Double trucks using the roads. The breakdown of the vehicles using the
M oe — Glengarry Road and Waterloo Road is summarised in Table 2.1.

It is understood that B Double trucks are permitted to use the Moe — Glengarry Road in both
directions and Waterloo Road at the level crossing in the northbound direction only. There
were several B Double trucks recorded using Waterloo Road in the westbound direction.
These trucks would be delivering goods to the supermarkets from Saviges Road.

Table 2.1 Traffic Counts at Level Crossing
(Source: Latrobe Council Counts 2009)

Road Vehicle Type Daily Traffic Volumes (Vehicles / day)
Eastbound Westbound

M oe — Glengarry Road Cars 3,145 3,115
West of Fowler Street Rigid trucks 104 100

(including Buses)

Semi Trailers 9 9

B Double 2 [ week 3/ week
Waterloo Road Cars 4,062 4,475
East of Railway Rigid trucks 129 130
Crossing (Including Buses)

Semi Trailers 23 25

B Double 5 2
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2.3 Intersection Turning Movements

An intersection turning movement count was carried out at the intersection of the Moe—
Glengarry Road and Waterloo Road on Wednesday 10" February 2010 between 8.00 AM and
5.30 PM. Theturning movements into and from the Waterloo Road approaches on the north
side of the crossing were included in the count.

The pedestrians crossing Moe — Glengarry Road and Waterloo Road on the west side of the
crossing were also recorded.

The morning and afternoon pesk period turning movements are detailed in Figures 2.1 and
2.2. Theresults of the intersection turning movement count are attached in Appendix A.

2.4 Traffic growth

The population forecasts detailed in the Latrobe City Council Community Profile for the Moe
— Moe South area predict that there will be an average growth rate of 0.86 % in the population
between 2006 and 2021. It is expected that there will be an increase of 700 households in this
period.

Assuming the traffic volumes in Moe increase at a rate comparable with the predicted
population increase, the traffic volumes using the M oe — Glengarry Road and Waterloo Road
inthe Year 2021 are estimated in Table 2.2.

Table 2.2 Predicted 2021 Traffic Volumes

Road Vehicle Type Daily Traffic Volumes (Vehicles / day)
Eastbound Westbound

M oe — Glengarry Road Total vehicles 3,445 3,425
West of Fowler Street Proportion of

Heavy Vehicles
Waterloo Road Total vehicles 4,465 4,915
East of Railway Proportion of
Crossing Heavy Vehicles
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Figure 2.1  Moe - Glengarry Road / Waterloo Road Intersection
Intersection Turning Movements 8.15 - 9.15 AM
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Figure 2.2 Moe - Glengarry Road / Waterloo Road Intersection
Intersection Turning Movements 4.30 - 5.30 PM
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2.5

Traffic operation of intersection

The pesk period traffic operation of the existing intersection of Waterloo Road and the Moe —
Glengarry Road was analysed using the aaSIDRA 4.0 software with the existing 2010 and the
predicted 2021 traffic volumes.

The results of the intersection analysis are detailed in Appendix B and summarised in Table

2.3.

The results of the analysis indicates that the Degree of Saturation (DoS) varies from 0.0 to
0.48 for the existing 2010 and the predicted 2021 traffic volumes. The highest Degree of
Saturation was for theright turn from Waterloo Road with a peak traffic queue of four

vehides.

The peak traffic queue observed during the surveys was nine vehicles during the afternoon
peak period when a large southbound truck had been delayed while turning right from

Waterloo Road.
Table 2.3 Moe — Glengarry Road / Waterloo Road intersection analysis
Approach | Movement | Year 2010 Volumes Year 2021 Volumes

AM Peak PM Peak AM Peak PM Peak

(8.15-9.15) (4.30-5.30) (8.15-9.15) (4.30-5.30)

DoS | 95%ile | DoS | 95%ile | DoS | 95%ile | DoS | 95%ile

Queue Queue Queue Queue

Moe— Left Turn 0.136 0 0.131 0 0.150 0 0.144 0
Glengarry Through 0.091 0 0.114 0 0.109 0 0.125 0
Road East
Moe— Through 0.067 0 0.091 0 0.073 0 0.099 0
Glengarry Right Turn | 0.304 2 0291| 1.8 |0370| 27 |0349| 23
Road East
Waterloo Left Turn 0.089 0.5 0.170 1 0.091 0.5 0.191 12
Road South | Right Turn | 0.472 3.7 0.302 19 0.476 4 0.360 25
2.6 Train Services

Thereareatota of 42 trains which usethe railway crossing each day. There are 18 passenger
trains to Melbourne between 5.10 AM and 7.35 PM and 21 passenger trains to Traralgon
between 6.250 AM and 1.15 AM. There are an average of three freight trains per day using

the crossing.

Thetrains use the crossing at approximately one hour intervals throughout the day.

2.7

ALCAM Safety Assessment

The Australian Leve Crossing Assessment Mode (ALCAM) is a safety assessment tool used
to prioritise railway level crossings according to their comparative safety risk. It considers
the physical properties of each site and the related human behaviours to provide a

comparative ‘ Risk Score'.

The Risk Scoreis multiplied by the Exposure Rating for each site to determinea Tota Risk
Exposure Score which is used to rank each of thelevel crossings. The Exposure Rating for
the site includes factors for the train volumes, road traffic volumes and consequence.
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The ALCAM Rating Report for thelevel crossing at Waterloo Road was obtained from Ash
Twomey, whoisan ALCAM Analyst at VicTrack, Asset Management Section.

A copy of the ALCAM Rating Report isattached in Appendix C. The ALCAM Likelihood
Factor was 178 which was described as a High Likelihood. The ALCAM Risk Scorewas
544,327,560

The safety issues identified from the ALCAM assessment were traffic queued on tracks and
long vehicle overhangs on the tracks.

The ALCAM Assessment of the proposed improvements to the leve crossing assumed that
the short stacking and queuing across the railway tracks would be removed. Also, the signs
and linemarking would be brought up to the current standard. The ALCAM Likelihood
Factor would be reduced to 39.

The Consequence Factor would remain as 10. This factor is the maximum consequence value
asthecrossing is used by school buses. The ALCAM Risk Scoreis determined by

ALCAM Risk Score = ALCAM Likdihood Factor x Rail Volumes x Road Volumes x
Conseguence Multiplier

The ALCAM Risk Score of the proposed worksis 39 x 42 x 8540 x 10 = 139,885,200

2.8 Casualty Crash History

The reported casualty crashes for the period between 1% July 2004 and 30" June 2009 on the
M oe — Glengarry Road and Waterloo Road were obtained from the VicRoads CRASHSTATS
database. Therewere no reported casualty crashes at the railway crossing during this period.

There was a casualty crash involving a car colliding with a train in 1987. The crash occurred
at 11.40 AM on a Thursday in daylight and dry road conditions. One person required medical
treatment.

There have been no casualty crashes reported at the intersection of Waterloo Road and the
M oe — Glengarry Road in the period between 1% July 2004 and 30™ June 2009.

2.9 Pedestrian and Bicycle Facilities

There are school pedestrian craossings across Waterloo Road and the Moe — Glengarry Road
on thewest side of therailway crossing. These crossing operate during 8.00 — 9.00 AM and
3.00 — 4.00 PM with school crossing supervisors.

The number of the pedestrians using the crossings of Waterloo Road and the Moe — Glengarry
Road during the peak periods are summarised in Table 2.4.
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Table 2.4 Pedestrians using Crossings of Waterloo Road and Moe —
Glengarry Road

Time Pedestrians using crossings
Moe — Glengarry Road Waterloo Road
Northbound Southbound Northbound Southbound
Adults | Children | Adults | Children | Adults | Children | Adults | Children
7.30-7.45AM 1 1
7.45-8.00 AM 1 1 1 1 1
8.00-8.15AM 2 3 5 2 3 5
8.15-8.30 AM 2 2 1 2 2 1
8.30-8.45AM
8.45-9.00 AM 3 1 4
9.00-9.15AM 2 1
9.15-9.30 AM 3 1 3 1
Total 7.30— 14 6 1 6 13 7 3 6
9.30 AM
3.00-3.15PM 4 2 4 3 2
3.15-3.30PM 3 3
3.30-345PM 3 2 3 2
3.45-4.00 PM 1 4 1 1 4 1
4.00-4.15PM 3 1 3 2
4.15-4.30 PM 1 1 1 1 1 1
Total 3.00— 15 6 3 2 15 7 7 2
4.30 PM

2.10 Bus services

There are no regular bus services which use the railway crossing. Several school bus services
use the crossing during the morning and afternoon peak periods.

10R0342:RO1IRWSLC.DOC 1RevC 10



R W Stamp & Associates Pty Ltd Moe — Glengarry to Waterloo Road, Moe
Railway Level Crossing
Traffic Engineering Report

3.  Options for Upgrading Railway Crossing

3.1 General

The objective of the Study was to develop innovative, low cost options to improve the safety
and operation of thelevel crossing in the short to medium term. Theleve crossing is located
on the Regional Fast rail network and any changes to the signalling and level crossing
infrastructure requires approval from the operator of the computer based interlocking
software. Invensys hold sole rights to the computer based interlocking software which
controls the operation of the railway signalling. The operation of the railway signalling on
the approaches to the leve crossing has restricted the development of low cost, innovative
solutions.

The review of thetraffic operation of the railway level crossing indicated that ‘ short stacking'
of semi trailers while waiting at the intersection of Moe — Glengarry Road intersection was
the major problem. Most southbound vehicles on Waterloo Road were observed to be taking
notice of the yellow box marking at the railway crossing.

Thetraffic operation of the intersection of M oe— Glengarry Road and Waterloo Road was
operating satisfactory. Widening of the pavement at the railway crossing by two metres
would be required if B Double trucks were allowed to use the crossing in both directions. A
total pavement width of 14.0 metres would be required at the crossing. A copy of the B
Double turning templ ates superimposed on the widening required for Option A are attached in
Appendix D.

The widening of the pavement at the railway crossing was discussed with Peter Mills of
VicTrack, Signal Track and Overhead Projects Group. Widening by two metres on the east
side would enable one boom barrier on each approach to be used. Widening of the existing
crossing by greater than two metres would incur significant additional costs as twin boom
barriers with a central median on each approach would be required.

Four options were prepared for upgrading the railway level crossing to address the ‘ short
stacking' of the large vehicles which are detailed as follows. Copies of the concept plans for
all options areattached in Appendix D.

Option A Metered signals linked to the train operation to clear the vehicles from the
crossing.

Option B Changein priority at intersection of Moe — Glengarry Road and Waterloo
Road.

Option C Large roundabout at railway crossing.

Option D Full signalisation of therailway crossing and intersections on both sides.

An additional option was considered to provide for the B Double trucks involving the
widening and upgrading of Waterloo Road between Moe and Trafalgar. This proposal has
been considered as Option E.
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3.2 Option A Metered signals linked to train operation

Option A incorporates theinstallation of traffic signals on both approaches of Waterloo Road
and Moe - Glengarry Road linked to the operation of the railway level crossing bells, flashing
lights and boom barriers.

The approaching train activates the bells and flashing lights at the level crossing
approximately 60 seconds before the train arrives at the crossing. It is proposed that when the
bells and flashing lights start at the crossing, the traffic signals on the approaches of Moe —
Glengarry Road and Waterloo Road would turn to red and the southbound queued traffic
would have 40 seconds to clear the railway crossing before the boom barriers came down.

The use of metered traffic signals has recently been installed on the approaches to the railway
crossing on the Baxter — Tooradin Road on the Frankston — Stony Point railway line near the
Baxter station. Traffic signals activated by the approaching trains have been installed on the
approaches to the roundabout at the intersection of Baxter — Tooradin Road / Fultons Road /
Hawkins Road. At the times when the trains are not approaching the level crossing, the
traffic signals do not operate.

If B Doubles were approved to use Waterloo Road in both directions at the crossing,
widening of the pavement would be required with relocation of the boom barriers, flashing
lights and bells on the east side.

Presence loops could be installed in the southbound traffic lane on the north side of the
crossing to activate the traffic signals to reduce the traffic queues in the peak period. This
would improve the traffic operation of the intersection of Waterloo Road and Moe —
Glengarry Road even when the train was not approaching the crossing

At the times when a train was approaching the crossing, the through traffic movements on
both approaches of Moe — Glengarry Road would be delayed. However, this option is not
predicted to adversdy affect the traffic operation of the intersection.

3.3 Option B Modified intersection at Moe — Glengarry Road and
Waterloo Road

Option B involves changing the priority from the Moe — Glengarry Road at the top of the tee
intersection to the Waterloo Road approaches. The through traffic on both approaches on
Moe— Glengarry Road would have to give way to the southbound traffic using Waterloo
Road.

Therealignment of the pavement at the railway crossing would require extensive alterations
to the boom barriers and flashing lights.

The objective of the change in priority at the intersection is to address the ‘ short stacking’ of
the southbound large vehicles. The changein priority would improve the left and right turn
movements on the Waterloo Road south approach. The results of the peak hour assessment of
the traffic operation of the modified intersection using aaSIDRA 4.0 are summarised in
Table 3.1
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Table 3.1 Moe — Glengarry Road / Waterloo Road intersection analysis
Option B Modified Intersection

Approach | Movement Existing Layout Year 2010 | Option B Year 2010 Volumes
Volumes

AM Peak PM Peak AM Peak PM Peak
(8.15-9.15) (4.30-5.30) (8.15-9.15) (4.30-5.30)

DoS | 95%ile | DoS | 95%ile | DoS | 95%ile | DoS | 95%ile
Queue Queue Queue Queue

Moe— Left Turn 0.136 0 0.131 0 0.136 0 0.131 0
Glengarry | Through 0.091 0 0.114 0 0284| 17 |0400| 29
Road West

Moe— Through 0.067 0 0.091 0 0.190 1.0 0.258 15
Glengarry Right Turn | 0.304 2 0.291 18 0.436 31 0.381 25
Road East

Waterloo Left Turn 0.089 0.5 0.170 1 0.068 0 0.135 0
Road South | Right Turn | 0.472 3.7 0.302 1.9 0.130 0 0.092 0

It is predicted that there would be an increase in the Degree of Saturation and length of the
traffic queues on the Moe — Glengarry Road through movement on the west approach and on
the through and east movements on the east approach. The traffic operation of the modified
intersection would be satisfactory with low degrees of saturation and traffic queues.

3.4 Option C  Large roundabout at railway crossing

Option C involves the construction of a new crossing to the east of the existing to form a large
roundabout. Relocation of the existing boom barriers and flashing lights and warning bells
would be required at the existing crossing and new signalling equipment would be required at
the new crossing.

The proposed roundabout would provide for B Doubles in both directions. However, the
eastbound through traffic on Moe — Glengarry Road and the westbound through traffic on
Waterloo Road would have to cross the railway line twice in negotiating the roundabout.

A section of the existing westbound pavement would be retained to provide access to the
residential properties on the south side of the Moe — Glengarry Road at the intersection.

It is predicted that the proposed roundabout would operate satisfactorily during the peak
periods. The predicted Level of Service of the proposed roundabout would vary from A to B.

The results of the peak hour assessment of the traffic operation of the roundabout using
aaSIDRA 4.0 are summarised in Table 3.2
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Table 3.2 Moe — Glengarry Road / Waterloo Road intersection analysis
Option C Roundabout
Approach | Movement Existing Layout Year 2010 | Option C Year 2010 Volumes
Volumes
AM Peak PM Peak AM Peak PM Peak
(8.15-9.15) (4.30-5.30) (8.15-9.15) (4.30-5.30)
DoS | 95%ile | DoS | 95%ile | DoS | 95%ile | DoS | 95%ile
Queue Queue Queue Queue
Moe— Left Turn 0.136 0 0.131 0 0.392 28 0.433 32
Glengarry Through 0.091 0 0.114 0 0.392 2.8 0.433 3.2
Road West
Moe— Through 0.067 0 0.091 0 0.259 20 0.258 15
Glengarry Right Turn | 0.304 20 0.291 18 0.258 20 0.381 25
Road East
Waterloo Left Turn 0.089 0.5 0.170 1.0
Road South | Right Turn | 0.472 3.7 0.302 19
Waterloo Left Turn 0.165 11 0.111 0.7
Road West Right Turn 0.165 11 0.111 0.7
Waterloo Left Turn 0.331 22 0.480 38
Road East Right Turn 0.331 22 0.480 38
3.5 Option D  Full signalisation of level crossing and intersections

Option D involves the installation of traffic signals at the intersection of Moe— Glengarry
Road and Waterloo Road and the railway crossing. A separate train phase would be included

in the operation of the traffic signals activated by the approaching train detector.

The results of the peak hour assessment of the traffic operation of the intersection traffic
signasusing aaSIDRA 4.0 are summarised in Table 3.3

Table 3.3 Moe — Glengarry Road / Waterloo Road intersection analysis
Option D Intersection traffic signals
Approach | Movement Existing Layout Year 2010 | Option D Year 2010 Volumes
Volumes
AM Peak PM Peak AM Peak PM Peak
(8.15-9.15) (4.30-5.30) (8.15-9.15) (4.30-5.30)
DoS | 95%ile | DoS | 95%ile | DoS | 95%ile | DoS | 95%ile
Queue Queue Queue Queue
Moe— Left Turn 0.136 0 0.131 0 0.255 5.2 0.213 4.4
Glengarry | Through 0.091 0 0.114 0 0425| 64 |0425| 64
Road West
Moe— Through 0.067 0 0.091 0 0.112 24 0.176 3.9
Glengarry Right Turn | 0.304 20 0.291 18 0.657 9.1 0.463 5.7
Road East
Waterloo Left Turn 0.089 0.5 0.170 1.0 0.120 25 0.162 34
Road North | Right Turn | 0.472 3.7 0.302 19 0.649 8.3 0477 7.9
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Widening of the pavement at the railway crossing would be required to cater for the B Double
trucks in both directions. The width of the crossing would be the same as for the metered
traffic signals with a total pavement width of 14.0 metres. Relocation of the existing boom
barriers and flashing lights and warning bells would be required on the east side of the
crossing.

The operation of thetraffic signals when a train was approaching would be similar to the
metered signals. Thetrain signalling software would send a message to the traffic signal
controller to call up the phase stopping the traffic on Waterloo Road.

Theinstallation of the traffic signals would operate satisfactorily with low levels of degrees of
saturation. It is predicted that the traffic queues on the Moe — Glengarry Road approaches
would be approximately six or seven vehicles. The queuein theright turn lane at the
Waterloo Road north approach is predicted to be approximately nine vehicles. This predicted
traffic queueis similar to the maximum queue length observed with the existing operation.

3.6 Option E Upgrading Waterloo Road between Moe and Trafalgar

B Doubles are not permitted to use the Waterloo Road railway crossing in the southbound
direction. Widening of the pavement at the crossing and the relocation of the boom barriers
and other dectrical assets on the east side of Waterloo Road would be required to enable the
B Double trucks to use the crossing in the south direction.

An aternative option would be to direct the B Double trucks to use Waterloo Road between
Trafalgar and Moe. There are three levd crossings between Trafalgar and Moe which all
have flashing lights at the crossing activated by the approaching trains.

The municipal boundary between Baw Baw Shire and Latrobe City is located seven
kilometres from Trafalgar. It is understood that Baw Baw Shire currently do not permit B
Doubletrucks to use Waterloo Road. Approval to the use of roads by B Doubletrucksis
based on a specific application.

Waterloo Road is a two lane, two way road with unsealed shoulders. Over most of the length,
the abutting development on the north sideis farmland. The pavement is 6.2 metres in width
with unsealed shoulders of 1.1 metres on the north side and 1.4 metres on the south side.
There were several trees located within 4.4 metres from the edge of the traffic lane.

The use of Waterloo Road by B Double trucks would require upgrading the pavement to a
Rural Collector Road standard. This standard is based on providing enough width for a semi
trailer to pass a car with minimum clearance. The Rural Collector roads have a sealed
pavement of seven metres and a formation width of eight metres.

This option is based on upgrading Waterloo Road between Mitchells Road in Moe and the
leve crossing at Telegphone Road. It assumes that approval to the use of Waterloo Road
within Baw Baw Shire would be obtained. Upgrading of Waterloo Road would require
widening on the south side by 2.4 metres over 6.15 km.
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3.7 Additional warning signs at railway crossing

Thereis a Railway Leve Crossing warning sign (W7-4) with a separate ‘ On Side Road’ (W8-
3) sign on Waterloo Road east approach to the railway leve crossing. At theleve crossing,
yellow box markings with ‘ Keep Tracks Clear’ signs have been installed.

It is recommended that an additional warning sign ‘Intersection Beyond Crossing’ sign (W4-
V107) sign be installed on the east approach of Waterloo Road. The storage distance of 25
metres should be included on the warning sign.

3.8 Estimated Costs

3.8.1 Roadwork Costs

The estimated costs of the roadworks for each of the options to improve the railway crossing
are based on the unit rates of construction detailed in Table 3.4.

Table 3.4 Construction Unit Rates

Item Unit Rate
Project Management (% of Construction Works) Item 8%
Design and Investigation (% of Construction Works) Item 4%
Construction Works

Earthworks

Earthworks Cut to waste off site m $20
Removal of concrete kerb and channe m $20
Drainage

Supply and install 375 mm dia RCP metre $ 150
Supply and install SEP metre $ 1,250
Convert SEP to JP metre $ 1,500
Pavement Construction

Supply and place pavement 400 mm thick including a 40 m° $ 45 (Day)
mm asphalt surfacing $ 80 (Night)
Supply and cast kerb and channe metre $ 40
Supply and place concrete paving in central median n’ $30
Pavement Markings and Road Furniture

100 mm Solid line Linemarking metre $1.50
Supply and place RRPM’s No $10

The roadworks on the approaches to the railway crossing will have to be carried out at night.
The cost of the pavement construction has been increased to cover the night works.

3.8.2 Railway relocation and signalling costs

The estimated costs of changes to the railway signalling software and rel ocation of the boom
barriers and flashing lights for each of the options were obtained from VicTrack Signal, Track
and Overhead Projects Group.

Preiminary cost estimates were obtained based on similar projects carried out by the
VicTrack Projects Group. A detailed cost estimate was obtained for the options incorporating
the installation of the metered traffic signals or the full signalisation at the intersection of Moe
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— Glengarry Road and Waterloo Road. A copy of the detailed cost estimate is attached in
Appendix E.

The VicTrack cost estimate comprised two stages.

Stage 1 Panel 1 Process

Thefirst stage includes the preparation of detailed civil and concept signalling designs,
preparation of the focusing diagrams, conduct of a risk workshop and stakehol der
consultation and approval. The estimated cost of the Pand 1 process to define the scope of
the works for the main design and construct phaseis $ 75,560

Stage 2 Design and Construct Phase

Stage 2 is the project implementation phase based on the outcome of the Pandl 1 Process.
The estimated cost of the implementation includes changes to the Westrace Software for the
train signalling. The estimated cost is $ 754,590.

Thefollowing costs were estimated for the relocation of the flashing lights and boom barriers
for each of the Options.

Option A Metered signals $ 0.83 million (Detailed estimate)
Option B Modified intersection ~ $ 2 million
Option C Roundabout $ 1.7 million (Melba Highway at Yarra Glen)
Option D Full signalisation $ 0.83 million if widening < two metres
$ 1.6 million if central median and twin boom
barriers

3.8.3 Estimated cost of Options

The estimated cost of each of the options are detailed in Appendix E and summarised in
Table 3.5.

Thetotal estimated costs of the options, including the VicTrack dectrical costs, vary from
$1,039,850 to $ 2,296,535. The lowest cost option was to include metered traffic signals on
the approaches to the intersection which would be activated by an approaching train.

The options include road widening, relocation of the boom barriers and flashing lights on the
east side to permit B Doubles to use the Waterloo Road railway crossing.

The estimated cost to upgrade Waterloo Road between the railway crossing near Telephone
Road and Mitchells Road in Moe would be $ 1,014,150. This estimated cost is based on
widening the pavement on the south side, extending the culvert near the municipal boundary
and contingency, project management and design costs.
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Table 3.5 Estimated costs of options to upgrade Waterloo Road railway
crossing
Works Estimated Costs
Option A Option B Option C Option D Full
Metered Modified Roundabout | signalisation
Traffic Intersection
Signals
Project Management & $17,720 $ 25,060 $ 20,970 $21,785
Design and Investigation
General Contract $ 14,500 $ 21,000 $ 21,000 $ 15,500
Earthworks $ 16,150 $ 46,400 $ 44,050 $17,150
Pavement $ 46,900 $ 128,325 $ 108,500 $ 48,500
Pavement Markings $1,525 $ 13,100 $1,225 $ 8,200
Traffic Signals $ 68,600 0 0 $ 92,200
Subtotal $ 165,395 $ 233,885 $ 195,745 $ 203,335
Contingency $ 44,305 $ 62,650 $52,435 $ 54,465
Roadwork Costs $ 209,700 $ 296,535 $ 248,180 $ 257,800
Electrical works by $ 830,150 $ 2,000,000 $ 1,700,000 $ 830,150
VicTrack
Total Estimated Cost $ 1,039,850 $ 2,296,535 $ 1,948,180 $ 1,087,950

3.9 Summary of options

The existing layout of the railway crossing does not provide adequate width for B Double
trucks to travel in both directions. Also the width between the train tracks and the intersection
of Waterloo Road and the Moe — Glengarry Road is insufficient for large trucks to queue
without encroaching onto the tracks.

The existing intersection of Waterloo Road and M oe — Glengarry Road is controlled by Give
Way signs. Thetraffic operation of theintersection is satisfactory with 85" percentile traffic
queues of up to four vehicles during the peak periods on the Waterloo Road south approach.
The longest traffic queues on the Waterloo Road south approach were nine vehicles. This
traffic queue cleared quickly.

Four options were prepared to address these i ssues which included the installation of traffic
signa s and modification of the layout of Waterloo Road. All the options would maintain a
satisfactory level of service at theintersection. Theinstallation of the full signalisation of the
intersection would almost double the traffic queues on all the approaches.

The lowest cost option would be the installation of metered traffic signals on the approaches
to the intersection activated by an approaching train. At the times when a train was not
approaching the crossing, the intersection would be maintained by the existing Give Way
signs.

The estimated cost of the lowest cost option which included metered signalisation of the
intersection is $ 1,039,850 which includes the cost to relocate the electrical works by
VicTrack to provide for the B Doubl e trucks.

Thefull signalisation of the intersection would increase the traffic queues on the approaches.
This proposal is considered to be the best long term option for the upgrading of the
intersection and railway crossing.
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4, Stakeholder Discussions

4.1 VicRoads

The options prepared to address the identified issues at the Waterloo Road railway crossing
and the operation of the Waterloo Road and Moe — Glengarry Road intersection were
discussed with representatives of the VicRoads Eastern Region.

VicRoads supported the low cost option of clearing the trucks from the railway crossing when
atrain was approaching. They did not consider the modified intersection of the roundabout
option should be considered.

VicRoads funding responsibility is for works on main roads. Moe— Glengarry Road is the
only VicRoads dedared main road. VicRoads indicated that they would not fund the works at
therailway crossing or for upgrading of Waterloo Road between Moe and Trafalgar.

4.2 Latrobe City Council

The options were discussed with representatives of the Latrobe City Council. There was no
support for the modified intersection and the roundabout options. The Council staff indicated
support for the metered traffic signals option.

4.3 VicTrack

The options were discussed with Peter Mills, Senior Project Manager of VicTrack, Signal,
Track and Overhead Projects Group. He explained that the railway line was part of the
Regional Fast Rail Project and the level crossing at Waterloo Road was protected by three
main line signals. Themain line signals are interlocked with the control of the level crossing
which isinturn controlled by Computer Interlockings (train control) systems.

Heindicated that VicTrack would not contribute to the funding of any works at the railway
crossing.

He considered the Option A (Metered Traffic Signals) would be the lowest cost option. This
option would require Traffic Light Coordination (TL C) with the signalling system. TheTLC
system is designed to send a call to thetraffic light system approximately 30 seconds before
thetrain activates the crossing equipment and a further 25 seconds before the train enters the
crossing.

The coordination of the traffic signals with the train signalling system has been used at
several locations. Metered traffic signals have recently been installed at the level crossing on
Baxter — Tooradin Road at Baxter.

The widening of the level crossing to accommodate B Double trucks was discussed. The
widening would require relocation of the boom barrier and flashing lights on the east side.
The costs of relocating the VicTrack assets for the proposed widening was discussed.

It was proposed to install a roundabout at the level crossing on the Melba Highway at Yarra
Glen. The estimated cost of relocating the boom barriers and flashing lightswas $ 1.7
million. The estimated cost of relocating the VicTrack assets to widen McGregor Road in
Pakenham was estimated to be $ 2.1 million.
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The critical aspect in the widening of the pavement was the length of the boom barriers. If
the boom barriers exceeded 8.54 metres, a central median would be required with two barriers
on each carriageway. A site meeting was held to check the width of the level crossing and the
length of the boom barrier required with the proposed two metre widening on the east side.

It was determined that the length of the boom barrier would be | ess than the maximum for one
barrier with the proposed two metre widening. A detailed cost estimate for the relocation of
the VicTrack assets and the changes required to the train signalling software was prepared by
VicTrack.

The ALCAM safety assessment of the Waterloo Road level crossing was discussed with Ash
Twomey of VicTrack Asset Management Group. She calculated the Risk Rating Score of the
existing crossing and of the proposed metered traffic signals at the M oe — Glengarry Road and
Waterloo Road intersection.

4.4  Latrobe Valley Bus Lines

The options for upgrading the Waterloo Road railway crossing was discussed with Cameron
Cuthbertson of the Latrobe Valley Bus Lines. Heindicated that there were no regular bus
services which used the Waterloo Road level crossing. There were several school bus
services which used the Waterloo Road crossing.

He supported any options to improve the traffic operation and safety at the railway level
crossing.

45 Community for Moe

The upgrading of therailway crossing at Waterloo Road and the operation of the intersection
of Waterloo Road and M oe — Glengarry Road was discussed with Tony Flynn of the
Committee for Moe.

Heindicated that some members of the Committee for Moe had raised concerns about the
traffic congestion at the intersection of Waterloo Road and M oe — Glengarry Road and the
potential of being caught on the railway crossing by the traffic queues as a train approached.

His preferred option was the full signalisation of the intersection (Option D), as everyone
would get increased flow. He considered that the metered traffic signals (Option A) would
not increase the flow across the crossing and would not change the operation of the
intersection.

Option B involving the modified intersection would improve the flow across the crossing but
would disadvantage Lloyd Street. Therewas no support for Option C involving the
construction of the large roundabout.

Heindicated that the operation of the intersection of Waterloo Road and the Moe — Glengarry
Road had been discussed at meetings of the M oe Police Community Consultation Committee.
There was concern about vehicles on Waterloo Road being caught on the crossing as a train
approached
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4.6 Department of Transport

The options for upgrading the Waterloo Road railway crossing was discussed with \Wayne
Berryman and Fiona Xuereb of the Department of Transport. They indicated that the
Department of Transport was concerned with the operation of the bus servicesin Moe.

There were no regular bus services and only several school bus services which used the
railway crossing.

The review of the bus services in M oe did not include any changes to the bus services which
would use therailway crossing.

4.7 Resident of Moe Peter Aboltins

A resident of Moe, Peter Aboltins rang to discuss the options for the upgrading the Waterloo
Road level crossing. Heisa Member of the Committee for Moe and requested that an
overpass of the railway line between the Princes Freeway and Waterloo Road at the western
end of Moe should be considered as part of the Study.

It was explained that grade separation options would not be considered as there would not be
funds available for these works in the foreseeable future.
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5. Summary and Conclusions

q Therailway level crossing at Waterloo Road just north of the Moe - Glengarry Road
is one of two access routes to the central area of Moe from the Princes freeway and
theresidentia areasto the south of therailway line. Therailway lineislocated close
to the Moe — Glengarry Road and large trucks queue across the tracks while waiting
at the intersection.

q B Double trucks are only permitted to use Waterloo Road at the railway crossing in
the northbound direction. Widening of the pavement at the crossing by two metres
would berequired if B Doubl e trucks were allowed to use Waterloo Road in both
directions. Widening of the crossing would require relocation of the boom barriers,
flashing lights and warning bells on the east side of the crassing

q A review of the safety and the traffic operation of the intersection of the Moe —
Glengarry Road and Waterloo Road was undertaken. The review included
intersection turning movement counts, assessment of the traffic operation, reported
casualty crashes and the Australian Level Crossing Assessment Model (ALCAM).

q The traffic operation of the existing intersection was satisfactory with low levels of
congestion and short traffic queues. There were no reported casudty crashes at the
intersection of the Moe — Glengarry Road and Waterloo Road in the last five year
period.

q The existing railway crossing has an ALCAM Likelihood Factor of 178 and a Risk
Score of 544,327,560. It was assumed that the proposed improvements to the level
crossing would remove the short stacking and traffic queuing problems. The
ALCAM Likeihood Factor of the proposed improvements would be 39 and the Risk
Score of 139,885,200.

q Four options were prepared for upgrading the intersection and railway crossing to
address the identified issues. The options included the metered traffic signals of the
intersection activated by an approaching train, modified intersection, large
roundabout and full signalisation of the intersection.

q The use of traffic signals at the intersection of Moe— Glengarry Road and Waterloo
Road linked into the train signalling system was discussed with VicTrack. A detailed
cost estimate was obtained for modifications to the train signalling system and the
relocation of the boom barriers and flashing lights.

q The metered traffic signals option had the lowest cost but would only operate when a
train was approaching. The existing operation of the intersection would be retained
when a train was not approaching the crossing.

q The full signalisation of the intersection was considered to be the most appropriate
long term option. The costs of modifications to thetrain signalling system and
relocation of the VicTrack assets for the modified intersection and roundabout would
make these options not viable.

q The cost of thetraffic signal options, including the VicTrack eectrical works, varied
from $1,039,850 for the metered traffic signals to $ 1,087,950 for the full
signalisation of the intersection.
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Appendix A Traffic Counts
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R W Stamp & Associates Pty Ltd Moe — Glengarry to Waterloo Road, Moe
Railway Level Crossing
Traffic Engineering Report

Appendix B Intersection Analysis
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MOVEMENT SUMMARY Site: Year 2010 AM Peak

Moe - Glengarry Road / Waterloo Road Moe
Existing Layout & AM Peak Volumes
8.15-9.15AM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov ID  Turn Flow HV Delay Sewvice  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 122 5.2 0.089 9.4 LOS A 0.5 3.7 0.38 0.65 47.3
3 R 228 7.8 0.472 18.9 LOs C 3.7 27.9 0.74 1.03 39.7
Approach 351 6.9 0.472 15.6 LosC 3.7 27.9 0.61 0.90 42.0
East Moe - Glengarry Road West
4 L 240 7.5 0.136 8.5 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 174 3.0 0.091 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 414 5.6 0.136 4.9 LOS A 0.0 0.0 0.00 0.39 53.1
West Moe - Glengarry Rd East
1 T 127 4.1 0.067 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R 189 4.4 0.304 13.7 LOS B 2.0 14.4 0.64 0.88 43.7
Approach 317 4.3 0.304 8.2 LOS B 2.0 14.4 0.38 0.53 49.1
All Vehicles 1081 5.6 0.472 9.4 NA 3.7 27.9 0.31 0.59 47.8

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Yr 2010 PM Peak

Moe - Glengarry Road / Waterloo Road Moe
Existing Layout & PM Peak Volumes
4.30-530PM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov D Turn Flow HV Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 251 0.4 0.170 9.0 LOS A 1.0 7.3 0.35 0.64 47.4
3 R 169 1.2 0.302 14.6 LOS B 1.9 13.6 0.66 0.92 42.9
Approach 420 0.8 0.301 11.3 LOS B 1.9 13.6 0.48 0.76 45.5
East Moe - Glengarry Road West
4 L 241 1.7 0.131 8.3 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 221 1.0 0.114 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 462 1.4 0.131 4.3 LOS A 0.0 0.0 0.00 0.35 53.7
West Moe - Glengarry Road East
1 T 174 3.0 0.091 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R 155 2.7 0.291 15.3 LoscC 1.8 13.0 0.67 0.93 42.3
Approach 328 2.9 0.292 7.2 LosC 1.8 13.0 0.32 0.44 50.1
All Vehicles 1211 1.6 0.302 7.5 NA 1.9 13.6 0.25 0.51 49.6

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Year 2021 AM Peak

Moe - Glengarry Road / Waterloo Road Moe
Existing Layout & Yr 2021 AM Peak Volumes
8.15-9.15AM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov D Turn Flow HV Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 135 5.5 0.091 9.1 LOS A 0.5 3.8 0.32 0.63 47.5
3 R 252 7.9 0.476 17.8 LOS C 4.0 29.6 0.73 1.03 40.5
Approach 386 7.1 0.476 14.8 LosC 4.0 29.6 0.59 0.89 42.7
East Moe - Glengarry Road West
4 L 264 7.6 0.150 8.5 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 206 5.1 0.109 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 471 6.5 0.150 4.8 LOS A 0.0 0.0 0.00 0.37 53.3
West Moe - Glengarry Road East
1 T 139 3.8 0.073 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R 208 4.5 0.370 15.6 LoscC 2.7 19.3 0.68 0.96 42.1
Approach 347 4.2 0.370 9.4 LosC 2.7 19.3 0.41 0.58 47.8
All Vehicles 1204 6.0 0.476 9.3 NA 4.0 29.6 0.31 0.60 47.9

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Year 2021 PM Peak

Moe - Glengarry Road / Waterloo Road Moe
Existing Layout & Yr 2021 PM Peak Volumes
4.30-530PM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov D Turn Flow HV Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 275 0.4 0.191 9.1 LOS A 1.2 8.2 0.38 0.66 47.3
3 R 186 1.1 0.360 16.2 LOS C 2.5 17.4 0.70 0.96 41.5
Approach 461 0.7 0.360 12.0 LosC 2.5 17.4 0.51 0.78 44.8
East Moe - Glengarry Road West
4 L 264 1.6 0.144 8.3 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 243 0.9 0.125 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 507 1.2 0.144 4.3 LOS A 0.0 0.0 0.00 0.35 53.7
West Moe - Glengarry Road East
1 T 191 2.8 0.099 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R 169 2.5 0.349 17.0 LoscC 2.3 16.5 0.70 0.96 40.9
Approach 360 2.6 0.349 8.0 LosC 2.3 16.5 0.33 0.45 49.2
All Vehicles 1328 1.4 0.360 8.0 NA 2.5 17.4 0.26 0.53 49.1

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Year 2010 AM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option B & AM Peak Volumes
8.15-9.15AM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov ID  Turn Flow HV Delay Sewvice  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 122 5.2 0.068 8.4 LOS A 0.0 0.0 0.00 0.67 49.0
3 R 228 7.8 0.130 8.5 LOS A 0.0 0.0 0.00 0.66 49.0
Approach 351 6.9 0.130 8.5 LOS A 0.0 0.0 0.00 0.66 49.0
East Moe - Glengarry Road West
4 L 240 7.5 0.136 8.5 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 174 3.0 0.284 11.4 LOS B 1.7 12.1 0.57 0.79 45.8
Approach 414 5.6 0.284 9.7 LOS B 1.7 12.1 0.24 0.72 47.6
West Moe - Glengarry Rd East
1 T 127 4.1 0.190 10.2 LOS B 1.0 7.5 0.50 0.71 47.0
12 R 189 4.4 0.436 19.8 Los C 3.1 22.5 0.76 1.02 38.9
Approach 317 4.3 0.436 15.9 LosC 3.1 22.5 0.65 0.89 41.8
All Vehicles 1081 5.6 0.436 1.1 NA 3.1 22.5 0.28 0.75 46.1

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Year 2010 PM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option B & PM Peak Volumes
4.30-530PM

Giveway/ Yield (Two-Way)

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov ID  Turn Flow HV Delay Sewvice  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
South Waterloo Road South
1 L 251 0.4 0.135 8.2 LOS A 0.0 0.0 0.00 0.67 49.0
3 R 169 1.2 0.092 8.2 LOS A 0.0 0.0 0.00 0.66 49.0
Approach 420 0.8 0.135 8.2 LOS A 0.0 0.0 0.00 0.67 49.0
East Moe - Glengarry Road West
4 L 241 1.7 0.131 8.3 LOS A 0.0 0.0 0.00 0.67 49.0
5 T 221 1.0 0.400 13.7 LOS B 2.9 20.6 0.65 0.92 43.5
Approach 462 1.4 0.401 10.9 LOS B 2.9 20.6 0.31 0.79 46.2
West Moe - Glengarry Rd East
1 T 174 3.0 0.258 10.3 LOS B 1.5 10.6 0.52 0.72 46.8
12 R 155 2.7 0.381 19.8 Los C 2.5 17.7 0.76 1.00 38.9
Approach 328 2.9 0.381 14.8 LosC 2.5 17.7 0.63 0.85 42.7
All Vehicles 1211 1.6 0.400 11.0 NA 2.9 20.6 0.29 0.76 46.1

LOS (Aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sign control due to zero delays asso-
ciated with major road movements.

Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.
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MOVEMENT SUMMARY Site: Year 2010 AM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option C 2010 AM Peak Volumes
8.15-9.15AM

Roundabout

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective ~ Average
Mov D Turn Flow HV Satn Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % v/c sec veh m per veh km/h
East Moe - Glengarry Road East
5 T 127 4.1 0.259 4.7 LOS A 2.0 14.4 0.50 0.45 49.5
6 R 189 4.4 0.258 13.7 LOS B 2.0 14.4 0.50 0.78 45.4
Approach 317 4.3 0.259 10.1 LOS B 2.0 14.4 0.50 0.65 46.9
North East Waterloo Road East
24 L 105 5.0 0.331 7.5 LOS A 2.2 16.6 0.44 0.59 48.5
26 R 254 7.9 0.331 1.7 LOS B 2.2 16.6 0.44 0.69 45.7
Approach 359 7.0 0.331 10.5 LOS B 2.2 16.6 0.44 0.66 46.4
North West Waterloo Road West
27 L 106 3.0 0.165 8.2 LOS A 1.1 7.7 0.60 0.68 48.1
29 R 31 10.3 0.165 15.6 LOS B 1.1 7.7 0.60 0.85 44.1
Approach 137 4.6 0.165 9.8 LOS B 1.1 7.7 0.60 0.72 47.1
West Moe - Glengarry Road East
10 L 240 7.5 0.392 5.9 LOS A 2.8 20.7 0.47 0.52 49.9
1 T 187 5.1 0.392 5.9 LOS A 2.8 20.7 0.47 0.52 49.8
Approach 427 6.4 0.392 5.9 LOS A 2.8 20.7 0.47 0.52 49.9
All Vehicles 1240 5.9 0.392 8.7 LOS A 2.8 20.7 0.48 0.62 47.7

Level of Service (Aver. Int. Delay): LOS A. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS B. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.

Roundabout LOS Method: Same as Signalised Intersections.

Roundabout Capacity Model: SIDRA Standard.
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MOVEMENT SUMMARY Site: Year 2010 PM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option C 2010 PM Peak Volumes
4.30-530PM

Roundabout

Movement Performance - Vehicles

Demand . Average Level of 95% Back of Queue Prop. Effective Average
Mov D Turn Flow HV Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % sec veh m per veh km/h
East Moe - Glengarry Road East
5 T 174 3.0 0.274 4.8 LOS A 2.2 15.7 0.53 0.47 49.4
6 R 155 2.7 0.274 13.8 LOS B 2.2 15.7 0.53 0.81 45.5
Approach 328 2.9 0.275 9.1 LOS B 2.2 15.7 0.53 0.63 47.4
North East Waterloo Road East
24 L 234 0.5 0.480 7.6 LOS A 3.8 27.0 0.52 0.63 48.0
26 R 303 0.7 0.480 12.1 LOS B 3.8 27.0 0.52 0.72 45.2
Approach 537 0.6 0.480 10.1 LOS B 3.8 27.0 0.52 0.68 46.3
North West Waterloo Road West
27 L 81 0.0 0.111 7.7 LOS A 0.7 4.9 0.58 0.65 48.4
29 R 13 8.3 0.111 15.3 LOS B 0.7 4.9 0.58 0.84 44.4
Approach 94 1.1 0.111 8.7 LOS B 0.7 4.9 0.58 0.67 47.8
West Moe - Glengarry Road West
10 L 241 1.7 0.433 6.3 LOS A 3.2 22.4 0.52 0.57 49.4
1 T 221 1.0 0.433 6.1 LOS A 3.2 22.4 0.52 0.55 49.4
Approach 462 1.4 0.433 6.2 LOS A 3.2 22.4 0.52 0.56 49.4
All Vehicles 1421 1.4 0.480 8.5 LOS A 3.8 27.0 0.53 0.63 47.6

Level of Service (Aver. Int. Delay): LOS A. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS B. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on the worst delay for any vehicle movement.

Roundabout LOS Method: Same as Signalised Intersections.

Roundabout Capacity Model: SIDRA Standard.

Processed: Tuesday, March 23, 2010 2:10:09 PM Copyright 20002010 Akcelik & Associates Pty Ltd SIDR A -
SIDRA INTERSECTION 40.16.1074 www sidrasolutions. com NTERSECTION

Project: C:\Documents and Settings\OwnenMy Documents\Latobe Traffic Management Studies\Waterloo Road
Level Crossing\Waterloo Rd Option C PM Peak sip
8000249, RW STAMP AND ASSOCIATES PTY LTD, SINGLE



MOVEMENT SUMMARY Site: Year 2010 AM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option D 2010 AM Peak Volumes
8.15-9.15AM

Signals - Fixed Time Cycle Time = 60 seconds

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective ~ Average
Mov D Turn Flow HV Satn Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % v/c sec veh m per veh km/h
East Moe - Glengarry Rd East
5 T 127 4.1 0.112 5.5 LOS A 2.4 17.2 0.45 0.37 50.2
6 R 265 31.7 0.657 32.7 LOs C 9.1 81.3 0.94 0.86 32.2
Approach 393 22.8 0.657 23.9 LosC 9.1 81.3 0.78 0.70 36.5
North Waterloo Road North
7 L 122 5.2 0.120 14.9 LOS B 2.5 18.0 0.49 0.74 42.7
9 R 228 7.8 0.649 34.2 LOs C 8.3 62.0 0.97 0.85 31.0
Approach 351 6.9 0.649 27.5 LosC 8.3 62.0 0.80 0.81 34.3
West Moe - Glengarry Rd West
10 L 240 7.5 0.255 16.7 LOS B 5.2 38.9 0.57 0.77 41.3
11 T 187 5.1 0.425 21.9 LoscC 6.4 46.8 0.90 0.73 35.5
Approach 427 6.4 0.425 19.0 LOS B 6.4 46.8 0.72 0.75 38.6
All Vehicles 1171 12.1 0.657 23.2 LOSs C 9.1 81.3 0.76 0.75 36.5

Level of Service (Aver. Int. Delay): LOS C. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.

Movement Performance - Pedestrians

o Demand Average Level of Average Back of Queue Prop. Effective

Mov ID Description Flow Delay Service  Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped

P3 Across E approach 53 18.4 LOS B 0.1 0.1 0.78 0.78
P5 Across N approach 53 16.9 LOS B 0.1 0.1 0.75 0.75
P7  Across W approach 53 18.4 LOS B 0.1 0.1 0.78 0.78
All Pedestrians 159 17.9 0.77 0.77

Level of Service (Aver. Int. Delay): LOS B. Based on average delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS B. LOS Method for individual pedestrian movements: Delay (HCM).
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MOVEMENT SUMMARY Site: Year 2010 PM Peak

Moe - Glengarry Road / Waterloo Road Moe
Option D 2010 PM Peak Volumes
4.30-530PM

Signals - Fixed Time Cycle Time = 60 seconds

Movement Performance - Vehicles

Demand Deg. Average Level of 95% Back of Queue Prop. Effective ~ Average
Mov D Turn Flow HV Satn Delay Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h % v/c sec veh m per veh km/h
East Moe - Glengarry Rd East
5 T 174 3.0 0.176 8.3 LOS A 3.9 27.7 0.56 0.46 46.8
6 R 155 2.7 0.463 33.2 LOS C 5.7 41.1 0.94 0.80 31.3
Approach 328 2.9 0.463 20.0 LosC 5.7 41.1 0.74 0.62 38.0
North Waterloo Road North
7 L 169 1.2 0.162 14.9 LOS B 3.4 24.2 0.50 0.75 42.6
9 R 251 0.4 0.477 28.0 LOs C 7.9 55.8 0.88 0.81 33.9
Approach 420 0.8 0.478 22.7 LosC 7.9 55.8 0.73 0.79 36.9
West Moe - Glengarry Rd West
10 L 241 1.7 0.213 13.7 LOS B 4.4 31.0 0.47 0.75 43.6
11 T 187 5.1 0.425 21.9 LoscC 6.4 46.8 0.90 0.73 35.5
Approach 428 3.2 0.425 17.3 LOS B 6.4 46.8 0.66 0.74 39.7
All Vehicles 177 2.2 0.477 20.0 LOS B 7.9 55.8 0.70 0.72 38.2

Level of Service (Aver. Int. Delay): LOS B. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS C. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.

Movement Performance - Pedestrians

o Demand Average Level of Average Back of Queue Prop. Effective

Mov ID Description Flow Delay Service  Pedestrian Distance Queued  Stop Rate
ped/h sec ped m per ped

P3 Across E approach 53 14.7 LOS B 0.1 0.1 0.70 0.70
P5 Across N approach 53 16.9 LOS B 0.1 0.1 0.75 0.75
P7  Across W approach 53 14.7 LOS B 0.1 0.1 0.70 0.70
All Pedestrians 159 15.4 0.72 0.72

Level of Service (Aver. Int. Delay): LOS B. Based on average delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS B. LOS Method for individual pedestrian movements: Delay (HCM).
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RE: ALCAM Assessnent

Subject: RE: ALCAM Assessment

From: "Twomey, Ash" <Ash.Twomey@VICTRA CK.com.au>
Date: Mon, 10 May 2010 18:53:34 +1000

To: "'Robert Stamp™ <rwstamp@optusnet.com.au>

CC: "Mills, Peter" <Peter.Mills@VICTRACK.com.au>

H Robert,

Apol ogies for the delay but hopefully this is the information you were |ooking
for.

In Summary, following the proposed works the ALCAM Likelihood factor would
reduce from178 to 39. The key contributors to this reduction was the
assunption that the netered traffic |lights would conpl etely renmoved the short
stacki ng and queuing risks at this location. The proposals also assumed t hat
all the signs and line marking woul d be brought up to the current standard.

The Consequence factor renmins the sane (10 which is the max consequence
multiple) as this crossing was al ready rated as being a school bus route.

>Froma traffic perspective the road vol une you supplied us with is higher than
the nunmber on the system so the proposal incorporates the updated road traffic
count (8540 v 7281).

Your estimate of rail volumes (34 trains per day was used in this proposal).
This is lower than the nunber currently recorded on the system (42 trains).
Have you also accounted for freight traffic?

I have broken down the risk score bel ow so you can see the before and after
risk score. This is just an estimate but it should provide you with sone idea
of the inpact the works woul d have,

ALCAM Ri sk Score = ALCAM Likelihood Factor * (Rail vol umes * Road vol unes) *
Consequence multiplier

Current R sk Score: 178 * (42 * 7281) * 10
Proposed Risk Score: 39 * (34 * 8540) * 10

544, 327, 560
113, 240, 400

If you have any questions or if you need any nore information, please feel free
to contact ne,

Regards,

Ash Twomey

ALCAM Anal yst

Asset Managenent

Vi cTrack

Level 7, 1010 LaTrobe St

Dockl ands VI C 3008

Tel: (03) 9619 8699 Fax: (03) 9619 8851

E-mail : ash. twoney@i ctrack. com au

Web: www. vi ct rack.com au

----- Origi nal Message---- -

From Robert Stanmp [nailto:rwstanp@ptusnet.com aul
Sent: Mnday, 10 May 2010 5:05 PM

To: Twonmey, Ash

lof2 5/11/2010 11:13AM


mailto:<Ash.Twomey@VICTRACK.com.au>
mailto:<rwstamp@optusnet.com.au>
mailto:<Peter.Mills@VICTRACK.com.au>
mailto:ash.twomey@victrack.com.au
http://www.victrack.com.au
mailto:rwstamp@optusnet.com.au

RE: ALCAM Assessnent

Subj ect: ALCAM Assessnent
Ash,

Do you require any further information on the Waterl oo Road | evel
crossing to carry out the ALCAM assessnent ?

Regards

Robert Stanp

Enmmi | di scl ai mer:

The information contained in or attached to this comunication may contain
confidential or privileged information and is intended for the addressee only.
If you are not the intended recipient of this enmil communication, you are
notified that any use, dissemnation, distribution or copying of this nessage
or data is prohibited. If you have received this email in error, please notify
the sender by return email and permanently del ete the docunent.

Any drawing provided with this comunication is provided for general
information purposes only. No person receiving or using that drawi ng shoul d
rely on it as a conplete or accurate representation of the rail assets referred
toinit. Al witten dinmensions take precedence over scal ed di nension.

The drawi ng has been prepared by, or conpiled frominformation provi ded by,
persons other than VicTrack. To the maximum extent perm ssible by |aw,
VicTrack takes no responsibility for, and makes no representations in relation
to, the conpleteness, accuracy or quality of any information contained in the
drawi ng. Each user of the drawing releases VicTrack fromall and any | oss,
damage, cost, expense or liability in relation to the use of, or any reliance
on, the drawing or the information contained init.

The drawing is provided only for the infornation of the person or organisation
to whom Vi cTrack provides it. It may not be provided to, or used by, any other
person without VicTrack's prior witten consent.

The views expressed in this nessage are those of the individual sender, except
where the sender specifically states themto be the views of VicTrack.

VicTrack does not guarantee that the integrity of this comunicati on has been

mai ntained nor that this communication is free of viruses, interceptions or
interference.

20f2 5/11/2010 11:13AM
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Viclrack

EWellof FR-E

Asset Mon:gemar
Lavil @ 1010 1aTnoe Snezl
G Fox (4R
MIOLBOURNE VIC 3000

Ath of My 2010

Mr Robert Stamp

R W Stamp & Associates Ply Lic

103 Carrimgton Road Bax Hill Vi: 3128
Tel: 989¢€ 1230

Fax: 9890 2600

Moksile: 002 218 852

Dear Rolart,

Ref- Layd &t/ Watarleo Rd (12 9445km) Traffic Lig ht Co-ordinat on and
relocation imedification tor the Level Crossing infrastructure for minor
(zm) road widening on the loe end.

In responEs to your emall dated the 22 of Aprd and subsequent sita inspection/mesting an
the 28" of April | em pleasec to prowide the alteched praposal. Our promcsil provides the
estimatsd scopr of winks and s lo momiplets the works based o curient indusiry rates
and stakeholder requirements,

WicTrackwill b engaged tg delvar s prewet 85 8 Gost Reimoursablu plus ha VicTrask
6.5% margin. VicT rack will adept an "oren-book” policy. (Mot — VicTrack kave added a
rescMmended comtiNgency of 20% for he Pana 2 (Design, Canstruct Test & GomMission )
worls basgd on the Oucome ©f the zi3tehclder approval prozess,

Once the preposed Panal 1 pracess 1S tompleted, a defined scobe of wrks 1 complite e
projett el b aitain®t md Bl o dedined cost farecast can te re-estimated with @ redused
confifigency).

The aitach?q propo3& & vald tar 90 38ys from the above dace
Ple@Se do NGt hesitdle io contlact me 0! urther hform3tion a-d/Gr clar@icédion on this matler.

Regards

s
v?‘ﬁ;"/’.gfr (_ ——
Matnew Fliga
Mari8ger S19nal. Track & Qvehead Prdects
WicT Mack
Tel: O61¢ 3837
Mok®: 0417 113739

Lioyd StrestWatarieo Rd Moe @el crossiny uparade propesal /



[ 1 Lioyd St\Walerloz Raad Upgrade
MCTrack Traffic Light Co-ardination & Reoad Widenir3 - Proset Proposal 4 May 2310

|
ANl =T o

Lioyd StreetWaterloo Road, Moe.

Budgetary Estimate for the prowigion ofa Traffic Light Co-ordination and relocation
Imedification ta the Level Crossing infragtructure for minor [2m) read widening on the Moe
end.

1. Scope of Works
The following scops of work s and budoatary estinnate is based your email dited the 237 of Apriland suos BquLEM site

inspaction/meating on Me 28" of Anri. The [reposed ske level crossng appriachas and ewlstng sign aling
operitional syster and wrramgements haw: heen reviewsdlinspected which farms the Iollowiing propasal

The worss include he folwirg:-

1. Detailed ¢l and censes signallng desgrs, fecussing diagram, rsh workshaop, s&aleholder consultafior ard
approval #ig gur Panel 1 procags,

A Design, supply, nstaliaiie, tesling snd momenissionir g (pending stakehclder appreval} of the

- Traffic Light Co-o-dslion { TLC) syslem which requires multi pks Computes Baseal Interlowking Updales Lo

sites on the approachss. NOts —Vic | wagk Fave made an alowance (PC gum | of 3250,004 ir the
pendizg a price (as requested) from |merays for the works. /Once recesved, s revised oroposs! wal e
issued.

- The relucation of the axislivng Boum B aiker (Moe end) approximztely 2m Tiom #s sxisting position,
- New Buom Barrier arms ta bl sid== |

- Reloczfion end replatemenit =f fhe twe 2xisting Flashing Ligh! masts and eqLipment (Moe end) periding
the outtome of khz Lgaated ovil and Forussing diagrams.

- Rewiing t e reloslsd and replaced sssels,
- Suppl &irstall the naw Strall Panel | 2 sattion,.

3 Manager it of the TLS implnaentation #arm InveSys. THIS work is 1 be ol Seuine 28 lmwersy's i 0l
rights to sulWars sysi€in mpdalet luiher CBl symtels.

4. Safe wokild, site 3mss, (Daidonans altendance/stPport, ceMmissicaiNy zid Posl comMissmiingy
implemertation. (Not? Hal Saleworking ‘o the (9ads coNlracto B included Moweser Bny work within S
from the 432 of rail shialibe esMplatad at bigh:~ allside taln runnied hours.

5. WicT fack ardlecl develOpmien, (anning & M manadenent, tchnical SUpport &fd pro st Mplementation.
HWMW—FR Work anc Eny workShuhanged to s grallihg andfiy
e8] crossind i re & prited ic meaht | : This in¥Ojvas £nd werks pi the w2 87 wilhin 20 frpem e
nedtest rall. We have estmated the warke to be c'0hmissiontd durin nigh- wWerks
WisTrack will be end@ged tc c8lhver this Brajsct 88 3 Cost Reimburdable plis the VieTiack 5% Margin VicTreck Wil

300 an open-book bolicy with actual Swsts cheGed, (Note — VicTrack ha® sdded & Mecommended comtimamney =f
20% for the Pare 2 Weorkss baSed on the? autcome o the stakeholder approva Erocess)

Ditta the probosen Panal 1 focess & Completetl, 3 dafin®8 scop® of wiokS bo comiplbe tha pioiect wil Py srainGa
and lhus a delined 605t lore caSt can b Me-sstima ted with a feduced Ganlinge Nby.

VICTRACK - COMMERSIAL IN CONFIDENGE - COPYRIGHT Page 1 of & ﬁ



L lnyd StWaterlon Road Upmyade
___E if:;cl;_ack Tiaffic Light Co-ordination & Roac Wideniy - Projust Propsal 4 Wy 2040

2. Budget Estimate

The fallowing estimate i based wi the iabove saope uf works, correspondenc e received todate and silbsequent site
maetingtinspection. Our inte ntion ks to tollzw our preven Panel 1 and Pane| 2 slakehakler pproval ared project deivar
procass using our per-qualified Soniraciho &2 usesdior s pravious 3 years.

The Manel 1 process wil defire B desigh & Gonstnect scope of work and ettain Staksholder 2pproval ko a miich
greslr detail for ¥ieTrack e predine n revised [moe accurate) estimate tc complete the project. It is recormmended
to prumead immec itely with the Fanal 1 prumsss Qodefine the scope of waotks, and firml vl and signalling
arrangements which will In-turn afow VecTrack o beller sstimate the final cast,

Estimate

a. Panel 1 procass (dafined scope and stakeholder approval)

The Pangl 1 system is a skanded VicTreck proven process lo attain site keholder {MTRNIIne/ARTO Yicrosds . aiz)
appraval against & defined scope (signall ng & civil for planned upgrades. VicTrack hes been using this for the past 3
years which provides (& scope for DEC confrasiors to tander againsi, This system defivers a fixed scope for
tendsTing purposes (minimal varadios post award besed on maintaining te agreed soope) and & wechankem for
works to proceed tm stakiholder woposty minch fasher thain s:arting from @ ¢ se concnpt slage:

The following estmale for Loyd Street Vatereo Hoad Moz is to delives he Panel 1 mport to allain stakstwcldar
gpproval and a defined scape of Works for the man design & construct chase. Once the Fanel 1 report is finalsed
and spproval attamed, VicTrack will revl ewr and resfina tha finz| estimate to complete the works

Ho| Gty | ot | Jrit Rate Estimated Comments
4Map10 cost
Pandk 1 Report and Risecisnd cogin
Pangtq Repert - Tramic Lt Cs. Camiles civil, e-araep
ofdnation and refozaloniupgrads «f 1 1 i, $37,000 537,000 | siggiailing forw ssing, il |
| EOms and Flashing Hgne _ | L _ _ _| woaheP: risk assdSimant, Bl
Lty mspetions, wershop
s'8kehalder Costs - ullne Fandl 1 1

4
E
A
o
=
g

57,581 | sftendaics, particip #Mon,
dppreve And acces® s

~jaa sl | SURTOTAL . Farel 1 fpet |

\l'l.v: Wietracs, I'a"gh
Hicoﬂhzuiﬂ cmrwtiﬂ-ucv

— = - J—

EAREL 1: VicTrack Brofzct
Eeﬂmman' blanning & Manag®Moat

— PANEL 1 ESTIMATE |
vm.mcx_t wJ_Jjg_g_\h_ !,Etua‘_.nﬂ 1o eliver t0is projett as = Tost &ﬂm&m&mﬂ_
_Vic |3k will adapt an isn-boolk policy 19 validale all astlé] costs ing imad,

il Vig | (@

VICTRACK - COMMERGIAL IN CONFRDENCE - COPYRIGHT Fiage 2 of 5 ;(‘



i rac Lioyd StWalerloo Road Upgiade
= Tmaffin Lght Co-ordination & Roac Widening - Prosct Propasal 4 Moy 2010

b. Budget estinate for the Dasign & Construct phase based on th e preliminary sketch provided.

Based cn the outtome oF the stekeholder sopiowd process, VicTrack has estimated the folowing stace 2 sstimate,
This will be rafined ance tha Panel {1 signoff has coirmed,

Mo | Gy | el Jnit Rate Estimated Com ments
A-May 10 eosl
Stage Z = Project birgiem antnticn haned
om ME satcome of e Pans 1
fimalizat on
Estimated Design 8 Conshuct cost ¥ 1 ms, §239,001 $239,09
Stakwholder Costs i 1 me §17,780 $17.78 | WLIE - Site worls
T
Safwarking on site Fail & Road i1 |- $27,000 527,008 "“"-“ﬁi:’:";‘; :.
Tﬁ" WS “:‘j K ] 1 [ %13’2 60 ﬂﬁ;ﬁ” ::IIZ‘S’ m—m?lﬂ.rﬂ. FND
| POWER COMNECTION. 1 1 ", 50 »

$550,071 | *USTOTAL D&2

s _— —
Fane 2 : VicTrack realect
revplopment Blansnd & Manags™ st A A - §a7,607 sar o

— — = — 4 = = A - o = = - =
F Nl 7 : ik ok rey st e 1 1 a ' - 521 160

| 138hectors i - 3 |

+  Exclides 8 trafic sOmAl infrasstiochores, | Ndallation and coMmissior . The @l sipndl Conbrolle ntrrfstas
to e Lew! Crssing Cuntrol 2Guipmend Solesure via a Wpr comMunicatians, cadds @uted intd § ks (0
adjacent o e enclodU s, The vgnaling sontracto” will piOvide the Mterface Pt and 10M of acditivnal cable
{looMMed i1 10t pit) for the Trafis Cignals Contractor 16 socesS and feed back end terminat® to fre cOhinclia

NEte - VieTrack have included a 20% @ontngeney far e PAC wallis pending the oUFSr e o the Pane 1 fppor 8hg
findl scope of works.

Vichack will_enly Shajge syl = iv is projftt as o Cost ReiMureable plus the WisTack

VICTRACK - cOMMERTIAL 1N cONFIDENGE - COPYRIGHT Fage 3 of & /,
/
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g el g

Therefore, basec on the Panel | and Design'Construction estimates as «etailed abose, the ove-all estimele is

as followrs:~
a. Panel 1 works = $75 582 (Esl. - 12 weeks)

k. Design & Construct=5754,58 0 (Est. — 27 wesks)

e Total Estmate 'a” +“h" = $83.0152. (35 weeks in jotal)

Theiedore, b ased wn the above il folowing assuniptions & sstimate clarifications, te tolal estimate o the poejw=ct is

§830,152 axcluding GST.

3. Estimated Timeling to camplete the works.

The estimaled time requsss to defvar this wojact is as follows:-

Panel 1 works = 12 Weeke

»  Project commencament 8 IO (1 werks)

e Panel | pronnss, {7 wneks) - Slakeholdrr approval to Design & Construct tenr e

s Stakgtmide upproval {4 madhs)

Design & Construct scope and tender documentation. (2 weeks — during the Panel 1 process)

Design & Construct = 23 Wesks

= Fanel 2 tender Deriac. (3 - waaks)

»  Tondw valuation arel awald [rEjor Pontract), (2 - wesks)

+  EstimaiPq Dasigr & Constré!ts projeck tmeline. (18 — woiks)

= Nots 23 vareks W unnissS uning (Pt comMissioning works — Gleseond 1S 1 of nclUGenl in thi gin ieine)

Itis therefare estimaled o total of 35 weRks fram ARkproval for ViIcT 3tk to proCeed will Dy peeted in daiver

this Upgrzds

4, AsSumpliGns

a) CowrdilVic Roacs o man:2%: s ~ul0ation of all servites (Cpls, Wates Gas ute) bo Luciitaly the: 8w
Positizn Tor he relocaled EQwm BaTi®lE. Coun=iiVicRP2ds shall Ensure 18 sarvices are nebc &lad befors

e piuPOsai sigiténing i Yanis clMisrus,

b) This 0B assumes no addifitnal sigrding intesces will be regaiad,

c] A recommended 29%, contl Mnney b3S heen aPhlied 9 the Pen®! 2 estimate: fa this Stage) bASed o the
preliminaey sketch sapplied s the Pessitdity Of signifiant soePs varia P pe=ing the orté@me el e

Pangl 1 repart ard smkehnlter appresval

8bplicalle 1o cost Only.

VICTRACK - COMMERZIAL N CONFADERGE - COPYRIBHT

d] VieTreck have 2p8lied ow Slandard 8.0% fee 10 cover Sur coste 10 deliver this project howevel ihe 12 &
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5.  Estimate Clarifications
Tre follewing ost items hawe: not hizen inclixled within tha concepl estimals

s Reconstructan of themad Hralnfge piton the South side (east cormer) as parl of the road constrs:line
wWorks

s Exclubes the tratic gl Dhastuctes, nsialaion and commissionkng. The traffic sighal confraller
interfaues o the Leval Crossing Contigl eguipment enclosure via 2 10pr communicatiens cable routed
into a kcal pt ad acent lo the =nclosue=s, The signalling contractor will provide the interface pit ard - 0m
uf zdd@ionzl cabke (3omed n the £it] for the Traffic Signals conbracler to acess and feed back and
terminate to he cantralier.

» Costs assoclate d with Rosd works =5 rquired interfacing Lo the hew road wickn. [Curb, charnel, moal
signsand any other aasonirated man “umiturs)

»  Revisod line marking and reashocation #olhe existiag cross halching due tothe widaning.

e Relocsfion of services other fhan rellwdated (Sits inspaction d d not idenlily any wavious ssies)
e |tis assumer theroad align rend will remain within the current be undaries.

e Dalay hom mdusiizl stics

e Impac! of markel fores=s on taneder prices (This could be a signi‘icant rsk <ue o twe limited resourees in
the serzior)

a  Prowiswn for GST

o The final estmate val be adjustad once the Fanel | process is completed.

DiSclaimer

VisTizck has no Wit over Ui oot of lakodh, materials, eqiifment o services Funished by ohefs, = pver
CioNractors' Methods of deteiMiring priCes, or ov e compefitye bidding or m3ret conditicns.

ANY opinion_ or esfiMate of cO%ts by VicTreek i= mads or 'he baSis of cu” &xpericnCé ard réPrearnis Vin Trakkn
judgement. VieTrask sannot ANd does Mit, hows~G-, gunrsMae that propesals, bids o &dud coSts will ndtve y M
th® hudgets and estiMmales provickad inl M prope3al,

Vizl:mt.{ will hownVer, ondedum v Ouliver 178 praject &t the lowest pOssble @51 4o LalCbe Cly Cuurell %
Vichirads.

o/ S .4
Sk i~
Mathew KiNga
Mahzger Signal. Track & QVarhead Frojects
VECTrack
Tal: 2g19 37
Woh: 0417 113739

VICTRACK - COWMERTIAL 1M UONF IDENCE « GOPYRIBHT hagzsaf

rll’._



Moe - Glengarry Road / Waterloo Road Intersection

Option A Metered Traffic Signals at Intersection

Item Description Unit Quantity Rate Cost
1 Project Management Item $11,814
1.1 Design & Investigation Item $5,907
2 General Contract
2.1 Survey Item $2,000
2.2 Site Establishment Item $3,000
2.3 Site Management and Supervision Item $3,000
2.4 Prepare and Maintain Quality System Item $2,500
2.3 Traffic Control Item $4,000
2 Earthworks
2.1 Removal of concrete kerb and channel m 70 $20 $1,400
2.2 Excavation cut to waste m® 125 $30 $3,750
2.3 Treat unsuitable material Item $1,000
2.4 Relocate Power pole Item $10,000
3 Pavement
3.1 Supply and place pavement 400 mm thick m? 175 $80 $14,000
3.2 Install 375 mm diameter RCP m 25 $150 $3,750
3.3 Install concrete kerb and channel m 450 $40 $18,000
3.4 Install Side Entry Pit No 4 $1,250 $5,000
3.5 Modify SEP to JP No 2 $1,500 $3,000
3.6 Supply and place subsurface drains m 70 $45 $3,150
4 Pavement Markings and Road Furniture
4.1 Stop bars 600 mm wide m 35 $35 $1,225
4.2 Supply and place RRPM's No 30 $10 $300
4.3 100 mm solid lines m $2 $0
4.4 Supply and install guideposts No 0 $15 $0
5 Signal Installation
5.1 Supply and install JUMA No 2 $8,500 $17,000
5.2 Supply and install Pedestal 2B No 6 $1,000 $6,000
5.3 Install conduit pits No 12 $100 $1,200
5.4 Install conduits m 250 $20 $5,000
55 Lanterns 3 aspect No 12 $800 $9,600
5.6 Lanterns 6 aspect No 3 $1,600 $4,800
5.7 New controller Item $25,000
Subtotal $147,675
Contingency 30 % $44,303
Total $209,699
Electrical works by VicTrack
Panel 1 Process Item $75,563
Design & Construct Stage Item $754,589
Subtotal $830,152
Total Cost $1,039,851




Moe - Glengarry Road / Waterloo Road Intersection

Option B Modified Priority at Intersection

Item Description Unit Quantity Rate Cost
1 Project Management Item $16,706
1.1 Design & Investigation Item $8,353
2 General Contract
2.1 Survey Item $5,000
2.2 Site Establishment Item $3,000
2.3 Site Management and Supervision Item $5,000
2.4 Prepare and Maintain Quality System Item $4,000
2.3 Traffic Control Item $4,000
2 Earthworks
2.1 Removal of concrete kerb and channel m 220 $20 $4,400
2.2 Excavation cut to waste m® 900 $30 $27,000
2.3 Treat unsuitable material Item $5,000
2.4 Relocate Power pole Item $10,000
3 Pavement
3.1 Supply and place pavement 400 mm thick m? 1625 $45 $73,125
3.2 Install 375 mm diameter RCP m 20 $150 $3,000
3.3 Install concrete kerb and channel m 520 $40 $20,800
3.4 Install Side Entry Pit No 4 $1,250 $5,000
3.5 Modify SEP to JP No 2 $1,500 $3,000
3.6 Supply and place subsurface drains m 520 $45 $23,400
4 Pavement Markings and Road Furniture
4.1 Stop bars 600 mm wide m 20 $35 $700
4.2 Supply and place RRPM's No 30 $10 $300
4.3 100 mm solid lines m 335 1.5 $503
4.4 Turn arrows No 16 $500 $8,000
4.5 Supply and place chevron markings m? 36 $100 $3,600
5 Signal Installation
5.1 Supply and install JUMA No $8,500 $0
5.2 Supply and install Pedestal 2B No $1,000 $0
5.3 Install conduit pits No $100 $0
5.4 Install conduits m $20 $0
55 Lanterns 3 aspect No $800 $0
5.6 Lanterns 6 aspect No $1,600 $0
5.7 New controller Item
Subtotal $208,828
Contingency 30 % $62,648
Total $296,535
Electrical works by VicTrack
Subtotal $2,000,000
Total Cost $2,296,535




Moe - Glengarry Road / Waterloo Road Intersection

Option C Roundabout at railway crossing

Item Description Unit Quantity Rate Cost
1 Project Management Item $13,982
1.1 Design & Investigation Item $6,991
2 General Contract
2.1 Survey Item $5,000
2.2 Site Establishment Item $3,000
2.3 Site Management and Supervision Item $5,000
2.4 Prepare and Maintain Quality System Item $4,000
2.3 Traffic Control Item $4,000
2 Earthworks
2.1 Removal of concrete kerb and channel m 65 $20 $1,300
2.2 Excavation cut to waste m® 425 $30 $12,750
2.3 Treat unsuitable material Item $5,000
2.4 Relocate Power pole Item $25,000
3 Pavement
3.1 Supply and place pavement 400 mm thick m? 650 $45 $29,250
3.2 Install 375 mm diameter RCP m 10 $150 $1,500
3.3 Install concrete kerb and channel m 600 $40 $24,000
3.4 Supply and place 100 mm thick concrete m? 625 $30 $18,750
3.4 Install Side Entry Pit No 4 $1,250 $5,000
3.5 Modify SEP to JP No 2 $1,500 $3,000
3.6 Supply and place subsurface drains m 600 $45 $27,000
4 Pavement Markings and Road Furniture
4.1 Stop bars 600 mm wide m 35 $35 $1,225
4.2 Supply and place RRPM's No 0 $10 $0
4.3 100 mm solid lines m $2 $0
4.4 Supply and install guideposts No 0 $15 $0
5 Signal Installation
5.1 Supply and install JUMA No $8,500 $0
5.2 Supply and install Pedestal 2B No $1,000 $0
5.3 Install conduit pits No $100 $0
5.4 Install conduits m $20 $0
55 Lanterns 3 aspect No $800 $0
5.6 Lanterns 6 aspect No $1,600 $0
5.7 New controller Item
Subtotal $174,775
Contingency 30 % $52,433
Total $248,181
Electrical works by VicTrack
Subtotal $1,700,000
Total Cost $1,948,181




Moe - Glengarry Road / Waterloo Road Intersection

Option D Full Signalisation of Intersection

Iltem Description Unit Quantity Rate Cost
1 Project Management Item $14,524
1.1 Design & Investigation ltem $7,262
2 General Contract
2.1 Survey Item $3,000
2.2 Site Establishment Item $3,000
2.3 Site Management and Supervision Item $3,000
2.4 Prepare and Maintain Quality System Item $2,500
2.3 Traffic Control Item $4,000
2 Earthworks
2.1 Removal of concrete kerb and channel m 70 $20 $1,400
2.2 Excavation cut to waste m® 125 $30 $3,750
2.3 Treat unsuitable material ltem $2,000
2.4 Relocate Power pole ltem $10,000
3 Pavement
3.1 Supply and place pavement 400 mm thick m? 175 $80 $14,000
3.2 Install 375 mm diameter RCP m 25 $150 $3,750
3.3 Install concrete kerb and channel m 450 $40 $18,000
3.4 Install pram crossings No 2 $800 $1,600
3.5 Install Side Entry Pit No 4 $1,250 $5,000
3.6 Modify SEP to JP No 2 $1500 $3,000
3.7 Supply and place subsurface drains m 70 $45 $3,150
4 Pavement Markings and Road Furniture
4.1 Stop bars 600 mm wide m 35 $35 $1,225
4.2 Supply and place RRPM's No 30 $10 $300
4.3 100 mm solid lines m 350 15 $525
4.4 Turn arrows No 12 $500 $6,000
4.5 100 mm pedestrian lines m 100 15 $150
5 Signal Installation
5.1 Supply and install JUMA No 3 $8,500 $25,500
5.2 Supply and install Pedestal 2B No 8 $1,000 $8,000
5.3 Install conduit pits No 15 $100 $1,500
5.4 Install conduits m 220 $20 $4,400
5.5 Lanterns 3 aspect No 15 $800 $12,000
5.6 Lanterns 6 aspect No 3 $1,600 $4,800
5.7 Pedestrian lanterns No 5 $400 $2,000
5.8 Supply and install detector pits No 8 $500 $4,000
5.9 Programming Controller Item $5,000
5.1 New controller Item $25,000
Subtotal $181,550
Contingency 30 % $54,465
Total $257,801
Electrical works by VicTrack
Panel 1 Process Item $75,563
Design & Construct Stage Item $754,589
Subtotal $830,152
Total Cost $1,087,953




