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1.1 Background

The Armstrong Creek Urban Growth Plan aims to concentrate the majority of the urban growth of
Geelong into a comprehensive community to the south of the Geelong-Warrnambool Railway Line,
between Ghazeepore Road (to the west) and the Barwon River (to the east). The Armstrong Creek
urban growth area, comprising of approximately 2600 hectares, is detailed in the Armstrong Creek
Urban Growth Plan Framework which is now approved and has been incorporated into the Geelong
Planning Scheme to provide guidance on the overall development of this area.

In order to facilitate the delivery of this overall framework plan the Armstrong Creek area has been
divided into seven precincts.

Each precinct is individually required to prepare a Precinct Structure Plan to further establish
development detail and a vision relevant to the precinct prior to development commencing. The West
Precinct forms one of the seven precincts within Armstrong Creek and Villawood Properties are leading
the consortium team that is developing the Precinct Structure Plan (PSP) for the precinct.

GTA Consultants (GTA) has been commissioned by Villawood Properties to assess the transport related
elements of the Precinct Structure Plan for the Armstrong Creek West Precinct.

1.2  Purpose of This Report

This report sets out an assessment of the anticipated traffic and transport implications of the proposed
development, including consideration of the following:

o the existing traffic and transport conditions surrounding the site

o the traffic generation characteristics of the proposed development
o the proposed access arrangements for the site

o the existing and future public transport facilities and provisions

e the existing and future bicycle and walking facilities and provisions.

1.3 Referenced Documents

In preparing this report, reference has been made to a number of background documents, including:

e City of Greater Geelong Planning Scheme

e Armstrong Creek Urban Growth Plan, adopted 13 May 2010

e Armstrong Creek Civil Interagency Infrastructure Delivery Plan (prepared by the City of
Greater Geelong dated February 2009)

e  Sustainable Communities Infrastructure Development Guidelines (prepared by the City of
Greater Geelong dated October 2010)

e Armstrong Creek Movement and Access Infrastructure Feasibility draft Phase 1 Traffic
Modelling Report (prepared by Veitch Lister Consulting, dated 21 July 2008)

e  Geelong Ring Road Sections 4B and 4C Traffic Modelling Report (prepared by Veitch Lister
Consulting, dated 16 October 2009)

IM20761 02/11/11
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e Armstrong Creek Major Activity Centre Enquiry by Design Report (prepared by the City of
Greater Geelong, dated September 2009)

e The Structure Plan for the Armstrong Creek West Precinct prepared by Mesh Pty Ltd

e various technical data as referenced in this report

e the Roads and Traffic Authority New South Wales (RTANSW) Guide to Traffic Generation
Development Report (2002)

° other documents as nominated.

IM20761 02/11/11
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2.  Existing Conditions

2.1 Subject Site

The Armstrong Creek West Precinct site is located within the western side of the Armstrong Creek
Urban Growth Plan area. The general location of the site and the surrounding environs is shown in

Figure 2.1 and the land zoning is shown Figure 2.2.

Figure 2.1: Subject Site and its Environs
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Figure 2.2: Land Zoning Map
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2.2 Road Network

2.2.1 Adjoining Roads
Key Roads

Existing key roads in the vicinity of the Armstrong Creek West Precinct include:

e Surf Coast Highway — Primary State Arterial Road aligned in a north — south direction
e MtDuneed Road — Major road aligned in an east — west direction

e  Ghazeepore Road — Major road aligned in a north — south direction.

Local Roads

Other local roads within the vicinity of the precinct include:

e  FeehansRoad
e  Boundary Road
e  Burvilles Road
e Whites Road

e Williams Road
e Airport Road.

IM20761 02/11/11
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2.2.2 Surrounding Intersections
The following intersections currently exist in the vicinity of the site:

e Mount Duneed/Surf Coast Highway (roundabout)
e Whites Road/Surf Coast Highway (unsignalised)

e Boundary Road/Surf Coast Highway (unsignalised)
e  Feehans Road/ Surf Coast Highway (unsignalised)
e  Boundary Road/Ghazeepore Road (unsignalised)
e Boundary Road/Airport Road (unsignalised)

° Airport Road/ Whites Road (unsignalised)

e Whites Road/Ghazeepore Road (unsignalised)

° Williams Road/Whites Road (unsignalised)

° Williams Road/ Feehans Road (unsignalised).

2.2.3 Traffic Volumes

Existing traffic volumes on Surf Coast Highway are in the order of 19,000" vehicles per day. Other local
roads within the subject site are rural in nature and carry low daily traffic volumes (generally less than
3,000 vehicles per day).

2.3 Integrated Transport Infrastructure

2.3.1 Active Transport Infrastructure

The Victorian Principal Bike Network plan shows a proposed local bike route on Boundary Road and an
existing priority bike route on Surf Coast Highway. Due to the subject site and surrounding areas
currently not being developed, no formalised pedestrian paths exist in the immediate vicinity of the
subject site.

2.3.2 Public Transport Infrastructure

Public transport facilities and services in the immediate vicinity of the West Precinct are limited to
regional bus services operating along Surf Coast Highway.

In addition to road based public transport, the Geelong-Warrnambool rail line extends along the
northern boundary of the West Precinct, with the closest existing station located in Marshall,
approximated 2km north-east of the subject site.

1

Volume sourced from the Armstrong Creek Eastern Precinct Traffic Impact Assessment Report prepared by Cardno Grogan Richards (dated 14
October 2009), assuming a 2% annual growth rate.

IM20761 02/11/11
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3. Armstrong Creek Urban Growth Plan

3.1 Armstrong Creek Precincts

The Armstrong Creek Urban Growth Plan was developed by the City of Greater Geelong (Council) to set
out the vision and direction for the development of the Armstrong Creek area.

The overall Armstrong Creek area and the precincts that it has been divided into are set out in Figure 3.1.

Figure 3.1: Armstrong Creek Urban Growth Plan - Precincts
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3.2 Arterial Road Network

The Armstrong Creek Urban Growth Plan identifies that there is a need for three arterial roads within
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the overall area, two of which, Surf Coast Highway and Section 4C of the Geelong Ring Road directly
abut the West Precinct.

The proposed arterial road network for the Armstrong Creek, area as defined by VicRoads, is shown in

Figure 3.2.
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Figure 3.2: Proposed Arterial Road Network
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Source: Armstrong Creek Interagency Infrastructure Delivery Plan (IIDP)

The primary purpose of the Geelong Ring Road in the Armstrong Creek area is to provide a link
between the Geelong Bypass and Bellarine Peninsula, reducing traffic in central Geelong. Section 4C of
the Geelong Ring Road, adjacent to the subject area, will be a four lane divided roadway with provision
for widening to six lanes. Widening to six lanes has the potential to incorporate two on-road bus lanes.

Provision has also been made for on road cycle lanes.

Surf Coast Highway currently provides two traffic lanes in each direction separated by a central median.
The Armstrong Creek Interagency Infrastructure Delivery Plan (dated February 2009) notes that Surf
Coast Highway will be upgraded to three lanes in each direction with service roads in the future. The
upgrade will integrate with the retail and commercial uses (through the use of service roads) proposed
along the Surf Coast Highway associated with the development of the Armstrong Creek Major Activity

Centre Precinct and West Precinct.

3.3 Connector Street Network

The Connector Street network included in the Armstrong Creek Interagency Infrastructure Delivery

Plan is shown in Figure 3.3.

IM20761 02/11/11
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Armstrong Creek Urban Growth Plan

Connector Street Network
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Source: Armstrong Creek Civil Interagency Infrastructure Delivery Plan

A key design principle of the Armstrong Creek Urban Growth Plan and the Armstrong Creek Interagency
Infrastructure Delivery Plan (IIDP) is that Connector Streets be spaced at approximately 8oom taking traffic
to the outer arterial roads. The Connector Streets are generally envisaged to comprise of one traffic lanein
each direction, with generous footpaths, shared or dedicated cycle paths, and kerbside parking provided on

both sides.

3.4

Pedestrian and Cycle Infrastructure

An objective of the Armstrong Creek Urban Growth Plan is to provide comprehensive pedestrian and
bicycle path networks. This is proposed by implementing “greenways” and off road recreational trails
that integrate with existing and proposed bicycle and pedestrian network links.

This, in combination with the provision of on-road paths, will enable people to walk or cycle to local
destinations such as neighbourhood shops, public transport, workplaces, primary schools and parks

which are all located in close proximity to the proposed households.

3.5

Public Transport Infrastructure

An objective of the Armstrong Creek Urban Growth Plan is to provide a high quality comprehensive
local public transport system that links activity nodes and passes within a short walk of housing to

reduce reliance on private cars.

IM20761 02/11/11
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Armstrong Creek Urban Growth Plan

The public transport system within the Armstrong Creek area will be a bus based system that connects
to nearby train stations including the proposed Armstrong Creek Station north of the West Precinct
(which will be accessed from the Geelong Ring Road).

IM20761 02/11/11
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4. West Precinct Structure Plan Area

4] Precinct Structure Plan

The West Precinct area is approximately 528 hectares in area and is generally bound the rail line to the
north, Whites Road and Feehans Road to the south, Ghazeepore Road and Airport Road to the west
and Surf Coast Highway to the east.

The proposed Precinct Structure Plan for the Armstrong Creek West Precinct is shown in Figure 4.1 and
an enlarged planis included in Appendix A.

Figure 4.1: Structure Plan for the Armstrong Creek West Precinct

The Structure Plan features a mixture of conventional, medium and high density residential uses, along
with retail, community facilities and schools.

IM20761 02/11/11
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4.2  Anticipated Development Yield

The West Precinct is planned to include a range of uses consisting of residential, educational, and
activity centre uses. Table 4.1 summarises the type and size of the various uses envisaged by the
Structure Plan.

Table 4.1: West Precinct Land Use Summary

Use Description Approximate Quantity/Area

Conventional Residential
Residential Medium Density Residential 6,300 dwellings
High Density Residential

Neighbourhood Activity Cenfre and Local

=z 1.35 ha
Mixed Use/Retail Activity Centres
Mixed Use (retail/office/residential) 9.38 ha
. Community Facilities 1.85 ha
Community Uses
Schools 11 ha (2,850 enrolments)!

[1] Total enrolments based on the following assumptions: 1,100 enrolments per state school (2), and 650 enrolments per private school (1).

4.3 Road Network

The road network shown on the Structure Plan is based on a grid framework that has been modified to
respond to the location of existing site features.

The modified grid provides a distributed network that allows traffic to filter through the network rather
than focusing it on to a small number of routes. The network responds to the road network proposed
for the Armstrong Creek Major Activity Centre Precinct on the east side of the Surf Coast Highway and
the fixed connection points on the Highway.

Whilst the modified grid network has been designed to respond to existing site conditions it will also
deliberately incorporate points of difference as a placemaking initiative and to create diverse
experiences as people move through the network. The grid will also be modified and refined to
respond to the allocation of land uses through future planning stages.

Distributing traffic flows via the modified grid network will provide multiple routes for all road users,
including pedestrians and cyclist, and is designed to enhance public and active transport amenity.

The modified grid-based network is generally in accordance with the key design principles outlined in
the Growth Areas Authority’s Precinct Structure Plan Guidelines which are:

° The arterial road network is based on a one mile (1.6km) grid and has been adjusted to reflect
local context.

e Connector Streets are spaced at approximately 8oom intervals having regard for existing and
proposed land uses.

All roads within the subject area are proposed to be connector or lower order roads (with the exception
of Section 4C of the Geelong Ring Road).

4.4 External Access

As shown in Figure 4.1 the West Precinct area primarily connects to the external road network by six
signalised intersections on the Surf Coast Highway, and three signalised intersections along Section 4C
of the Geelong Ring Road. Furthermore an additional two left in/left out priority controlled
intersections are proposed on the Surf Coast Highway.

IM20761 02/11/11
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The proposed Connector Street network within the West Precinct will also extend west and south into

the adjoining Armstrong Creek Western Industrial Precinct as shown in Figure 4.1.

4.5  Active Transport Infrastructure

In accordance with the Armstrong Creek Urban Growth Plan, the Structure Plan for the West Precinct

includes the provision of both on and off road pedestrian and cyclist infrastructure.

In this regard Connector Streets within the Precinct will include pedestrian and cyclist provisions
(discussed further in Sections 7 and 8), whilst off-road infrastructure provisions will be provided by

“Greenways” which are highlighted below in Figure 4.2.

Proposed Off Road Pedestrian and Cyclist Infrastructure

Figure 4.2:
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Furthermore shared paths will be provided on both sides of the creek within the West Precinct and a
shared path will also be provided on the north side of the Geelong Ring Road as also shown in Figure

4.2.
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Site Traffic Characteristics

5.1 Overview

In order to confirm the scale and layout of both the internal road network and site access intersections
an assessment of the expected traffic volumes and their distribution across the network has been
undertaken.

It is noted that traffic modelling has been undertaken by Veitch Lister Consulting (VLC) on behalf of
Council/VicRoads for the overall Armstrong Creek growth area. This modelling has been used to assess
the background traffic volumes on key arterial roads that bound the site. This modelling is considered
sufficient for determining the broader arterial road network requirements; however it does not account
for the more specific traffic generating characteristics of the expected land uses in the Western
Precincts and other adjoining Armstrong Creek Precincts.

Given the limitations of the VLC modelling, consideration has been given to the traffic generating
characteristics of the West Precinct and the adjoining Armstrong Creek Precincts (i.e. the Western
Industrial Precinct, the East Precinct and the Major Activity Centre Precinct). Consideration has also
been given to the proposed Armstrong Creek Rail Station, given its scale and close proximity to the site.

It is noted that the analysis outlined in this section provides a broad indication of the traffic volumes
likely to be generated by the West Precinct and its surrounds, and it is acknowledged that the analysis is
not an exact science with likely variations to the land use and scale of development within the West
Precinct and the surrounding precincts as development proceeds.

It has been predicted that the West Precinct will cater for approximately 6,300 dwellings; however
variations around this number may occur. In this respect GTA has been conservative with traffic
generation rates applied to the individual dwellings to allow for slight fluctuations in the total dwelling
yield.

5.2 West Precinct Traffic Generation

5.2.1 Overview

The individual land use type components of the site have been assessed and appropriate traffic
generation rates for each land use type have been adopted to determine the amount of traffic likely to
be generated by the site. The following Section sets out the selected traffic generation rate for each
land use type and any assumptions used in adopting this rate.

Traffic generation rates for the various land uses within the site have been sourced from surveys
undertaken by GTA and other consultants, and the New South Wales Road Transport Authority (RTA)
“Guide to Traffic Generating Developments” (RTANSW) document.

In considering the appropriate traffic generation rates for land uses, consideration must also be given to
the possible reductions to these rates which could result from improved public transport, pedestrian
and cycle facilities and the promotion of sustainable transport opportunities. As such the analysis
detailed in this Section is considered conservative.

IM20761 02/11/11
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Site Traffic Characteristics

Furthermore an aim of the Armstrong Creek Interagency Infrastructure Delivery Plan is to design a high
standard network of paths to encourage a walkable / cycling community that does not solely rely on the
use of motor vehicles as a primary mode of transport. It therefore follows that increased walking,
cycling and public transport movements would result in reduced private motor vehicle trips.

5.2.2 Residential Use

It is assumed that each dwelling will generate 8 vehicle movements per day based on surveys
undertaken by GTA of residential subdivisions of conventional residential dwellings. This rate is
consistent with the rate used by Cardno Grogan Richards in the assessment of the Armstrong Creek
East Precinct. The RTANSW suggests that peak hour rates for residential dwellings are typically 10% of
the daily rate and as such a peak rate of 0.8 vehicle movements per dwelling has been adopted.

The resulting traffic generation is considered conservative as all dwellings have been assumed to be
conventional dwellings. The site will contain a portion of medium and high density dwellings which are
anticipated to generate fewer vehicle movements (in the order of 5-6 daily vehicle movements per
dwelling) than conventional residential dwellings. Furthermore recent analysis undertaken by GTA for
Precinct Structure Plans in the Growth Area Authority’s South-east growth corridor indicate that
conventional dwellings are likely to have a lower daily traffic generation rate (in the order of six daily
movements) in the future based on the outputs of the Department of Transport’s Victorian Integrated
Transport Model as a result of a greater public transport/active transport mode split.

5.2.3 School Use

Surveys undertaken by GTA indicate that the daily trip rate for schools is on average 1.3 trips per
student. The morning peak hour trip rate is estimated to be half the daily rate, that is 0.65 vehicle
movements per student. Given that the school pick-up peak and commuter PM peak are not
anticipated to coincide, no school based trips are anticipated during the commuter PM peak period.

5.2.4 Retail Use

In order to determine the likely traffic generation of the Neighbourhood and Local Activity Centres
(NAC and LACGs) reference is made to the RTANSW rates. It is anticipated that the NAC will operate
similar to a small shopping centre in that it will accommodate retail, service and food and drink
premises. For shopping centres ranging in size from o to 10,000sqm in size the RTANSW suggests a
daily vehicle generation rate of 121 movements/100sqm floor area, and an evening commuter peak
hour rate of 12.5 movements/100osqm floor area.

In regards to the morning commuter peak hour the RTANSW does not specify a generation rate, as
shopping centres are generally not fully operational during the AM peak hour. Similarly, there is limited
empirical data available for the AM peak assessment. For the purpose of this analysis it has been
assumed that the AM peak hour trips will be 10% of the PM peak trips (i.e. 1.25 movements /100sqm)
and will account for staff and servicing activities.

In order to provide for a conservative estimate for the LACs the generation rates applied to the NAC
have also been used to assess the LACs. It is anticipated that in reality the LACs will have lower traffic
generation rates given that they will primarily serve the surrounding communities and will attract a
higher proportion of non-motorised vehicle trips (i.e. walking and cycling), hence the assessment
approach is considered conservative.
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5.2.5 Community Facilities

In order to determine the likely traffic generation of the community facilities reference is made to the
RTANSW rates. The guide suggests traffic generation rates for office and retail uses but does not
provide a rate for community centres or places of assembly. Similarly, there is limited empirical data
available for similar developments. It is anticipated that the community facilities will generate more
vehicles than office (10 daily movements/1i00sqm, and 2 peak hour movements/i00osqm) developments
but less than retail developments (described above).

For the purpose of this analysis it has been assumed that the community facilities daily generation rate
is within the range of the office and retail uses, and rate of 50.0 daily movements / 100sqm has been
adopted, this rate is comparable to surveys undertaken by GTA for minor sports and recreation facilities
which could form part of the proposed community facilities.

Furthermore for the purpose of this analysis it has been assumed that 10% of the daily trips will occur in
each of the peak hours (i.e. 5.0 movements/100 sqm), a conservative assessment given that the nature
of the community facilities is yet to be determined.

The generation rates for the community facilities are considered conservative given that the
community facilities have been co-located with schools/activity centres to promote multi-purpose trips
and the use of active and public transport modes.

5.2.6 Mixed/Commercial Use

Given that the makeup of the mixed use/ commercial area adjacent to the Surf Coast Highway is yet to
confirmed, for the purpose of this analysis it has been assumed that the area will comprise of 50%
residential use, 35% office use and 15% retail use.

The office use surveys undertaken by GTA indicate that it will generate in the order of 10 vehicle
movements/i0osqm floor area per day, and 2.40 vehicle movements/ioosgm in each of the commuter
peak hours.

Given the location of the proposed retail use, it has been assumed that the area will effectively act as an
extension to the Armstrong Creek Major Activity Centre on the eastern side of the Surf Coast Highway
and conservatively have the characteristics of a large shopping centre.

For large shopping centres the RTANSW suggests a daily traffic generation rate of 50.0
movements/100sqm and a PM peak hour rates of 4.6 movements /100sqm. The retail use is not
anticipated to be fully operational during the morning commuter peak hour, and as such an AM peak
hour generation rate of 1.0 movement/100sqm has been assumed to account for staff and servicing for
the purpose of this analysis.

5.2.7 Traffic Generation Summary

These generation rates and the resulting traffic generation for the West Precinct are summarised in

Table 5.1.
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Table 5.1: Traffic Generation Estimates
Traffic Generation Rate Vehicle Movements
Use Size
. AM PM .
AM Peak PM Peak Daily Peak Peak Daily
6,300 0.80 0.80 8.0
Residential . movements movements movements 5,040 5,040 50,400
dwellings ; ; ;
/dwelling /dwelling /dwelling
2850 0.65 0.00 1.3
School enrolménts movements movements movements 1,853 0 3,705
/student /student /student
6.000sam 1.21 12.5 121.0
Retail ! []?[2] movements movements movements 75 750 7,260
/100sgm /100sgm /100sgm
. 5.00 5.00 50.0
FCOOCE;;L;NW 4'0005(1[7; movements movements movements 200 200 2,000
/100sgm /100sgm /100sgm
Mixed/ 7 035 sam 2.30 4.60 50.0
Commercial ’ q[] 1 movements movements movements 162 324 3518
Use -Retail /100sgm /100sgm /100sgm
Mixed/ 16.415 sam 10.0 2.4 2.4
Commercial ’ q[] ] movements movements movements 1642 394 394
Use -Office /100sgm /100sgm /100sgm
Total 8,971 6,708 67,276

[1] Itis assumed that 50% of the gross site area will be developable floor area.

[2] Includes NAC and LAC located in the West Precinct

As shown in Table 5.1 the West Precinct is expected to generate a total of 67,000vehicles movements

per day, and 9,000 vehicle movements and 6,700 vehicle movements during the AM and PM commuter

peak hours respectively.

It is anticipated that 25% of the residential generated movements (12,600 daily trips) will be internal to

the West Precinct involving local shopping/school/community facility/social trips. As such the daily

vehicle movements onto the wider external road network is anticipated to be a total of 55,000
movements, and 7,700 vehicle movements and 5,500 vehicle movements during the AM and PM

commuter peak hours respectively.

5.2.8

Traffic Distribution

The distribution of the West Precinct generated traffic onto the external road network has been based

on the VLC modelling for the Armstrong Creek Growth Area and has been agreed with VicRoads and

Council. The adopted directional distribution is as follows:

e 30% to the northeast (using Surf Coast Highway and/or the Geelong Ring Road).

e 25% to the east (towards the eastern precincts in the Armstrong Creek Urban Growth Area).
e 20%to the south.

e 10% to the west (through the Western Industrial Precinct or along the Geelong Ring Road).

e 15%to the northwest (using Geelong Ring Road).

In addition, the directional split of traffic (i.e. the ratio between the inbound and outbound traffic
movements) is assumed to be 80% outbound/20% inbound for the AM peak, 30% outbound/ 70%
inbound for the PM peak.
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53 External Traffic Considerations

5.3.1 Proposed Armstrong Creek Rail Station

The proposed Armstrong Creek Railway Station is identified as a component of the Geelong Urban
Growth Package projected for development beyond 2017 and it is also included in the Victorian
Transport Plan. The Geelong Line services that currently terminate at Marshall will be extended to the
station to provide high-quality public transport to central Geelong and Melbourne.

The Department of Transport and VicRoads Amendment C232 Summary Report (dated 18 June 2010)
notes that “the railway station is planned to be in place before substantial development in the Armstrong
Creek Urban Growth Area and will support a more sustainable community that is accessed easily by public
transport.”

Discussions with the Department of Transport (DoT) indicate that the Armstrong Creek Rail Station is
envisaged to be a gateway station to high frequency rail services between Geelong and Melbourne. It is
anticipated to accommodate some 5,800 passengers per peak hour during which time the station will
be serviced by 6-7 services operating broadly at 15 minute intervals. It is anticipated that the peak hour
vehicle movements generated by the station will be in the order of 30% of the peak hour passenger
total (i.e. 1740 vehicles per hour) given that the use of active transport modes, car sharing and public
transport to access the station will be encouraged.

Furthermore, the directional split of traffic (i.e. the ratio between the inbound and outbound traffic
movements) is assumed to be 20% outbound/80% inbound for the AM peak, 80% outbound/ 20%
inbound for the PM peak.

5.3.2 Armstrong Creek Western Industrial Precinct

The Armstrong Creek Urban Growth Plan anticipates that the Western Industrial Precinct will cater for
approximately 13gha of employment land. For the purposes of this assessment it has been assumed that
50% (agreed with VicRoads and Council) of the total area will be developable floor area (i.e. 625,500sgm).
The generation rates adopted for the precinct are based on those used by GTA to assess the Armstrong
Creek Keystone Business Park Precinct (4.5 daily trips per 2100sqm, and 0.45 peak hour trips per 100sqm).
Furthermore it has been assumed that 50% of the daily trips will be internal to the Western Industrial
Precinct, 35% will be to the northwest of the precinct, and 15% will be to the south of the precinct as agreed
with Council and VicRoads.

The directional split of traffic (i.e. the ratio between the inbound and outbound traffic movements) is
assumed to be 20% outbound/80% inbound for the AM peak, 80% outbound/ 20% inbound for the PM
peak.

5.3.3 Armstrong Creek Major Activity Centre

The anticipated traffic generation of the Armstrong Creek Major Activity Centre has been based on the
development yields outlined in the Armstrong Creek Major Activity Centre Enquiry by Design Report
(dated September 2009). As agreed with Council and VicRoads it has been assumed that 50% of the
Major Activity Centre uses will access the site via the Surf Coast Highway.

The development yields that will be accessed via the Surf Coast Highway and the anticipated resulting
traffic generation is summarised in Table 5.2.

IM20761 02/11/11
Armstrong Creek West Precinct Issue: B
Transport Impact Assessment Page: 17



o—®

GTAconsultants
Site Traffic Characteristics

Table 5.2: Major Activity Centre Development Yields and Traffic Generation

Traffic Generation Rate Vehicle Movements
Use [1] Size
AM Peak PM Peak Daily Peak Peak Daily
4.60
Retail 17,500 movements 175 805 875
/dwelling
Restricted 1.0 1.97 50.0
Retail 12,500 movements movements movements 125 246 625
/100sgm [5] /student /100sgm [¢]
4.60
Entertainment 3,500 movements 35 14210 175
/100sgm
2.40 2.40 10.0
Office [2] 17,500 movements movements movements 420 420 1,750
/100sgm /100sgm /100sgm
Communit 5.00 5.00 50.0
FoociliﬁeL; [3]y 17,500 movements movements movements 875 875 8,750
/100sgm /100sgm /100sgm
1180 0.80 0.80 8.0
Residential [4] : movements movements movements 944 944 9,440
dwellings . . f
/dwelling /dwelling /dwelling
Total 2,574 17,500 21,615

[1]1 Itis assumed that 50% of the gross site area will be developable floor area.

[2] Rate based on surveys undertaken by GTA of office uses.

[3] See Section 5.2.5

[4] Medium density dwelling yield as per Pg 17 of the Armstrong Creek Urban Growth Plan Volume 2: Precinct Plans (dated 6/10/2006).
[5] Rate accounts for servicing and staff movements given that the Major Activity Centre will not be fully operational in the AM peak hour.
[6] Rate based on RTANSW rate for a large shopping centre.

For the purpose of this analysis it has been assumed that half the total traffic generated by the Major
Activity Centre will access the external road network via Surf Coast Highway, and the directional
distribution has been assumed to be 65% to the north and 35% to the south given the configuration of
the arterial road network in the immediate vicinity of the site and the surrounding land uses (as agreed
with Council and VicRoads).

In addition, the directional split of traffic (i.e. the ratio between the inbound and outbound traffic
movements) is assumed to be 20% outbound/80% inbound for the AM peak, 60% outbound/ 40%
inbound for the PM peak.

5.3.4 Armstrong Creek East Precinct

The anticipated traffic generation and distribution for the Armstrong Creek East Precinct has been
sourced from the Traffic Impact Assessment Report prepared by Cardno Grogan Richards (dated 14
October 2009) for the East Precinct. Figures 16 to 18 of this report summarise the anticipated daily and
commuter peak hour post-development traffic volumes and distributions for the East Precinct, these
volumes have been utilised as an input in this assessment.

5.3.5 Background Traffic Volumes on Arterial Roads

The ultimate background traffic volumes of the Surf Coast Highway and the Geelong Ring Road have
been sourced from the VLC modelling for the Armstrong Creek Urban Growth Area and the Geelong
Ring Road Section 4C and are summarised in Table 5.3.
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Anticipated Traffic Volume (Two-way)

Location
Daily AM Peak Hour [1] PM Peak Hour [1]

Surf Qoosf Highway at 18,000 2080 2840

Burvilles Road

Geelong Ring Road (near

Surf Coast Highway) 10.500 1,410 1,560

Geelong Ring Road (near

Ghazeepore Road) 16,500 1120 1200
[11 Peak hour volumes assumed to be half the reported 2-hour VLC modelling volumes
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5.4  Expected Post Development Traffic Volumes

Based on the assumptions outlined above, GTA prepared a traffic model to determine the anticipated
traffic volumes on key roads within the West Precinct.

Based on the outcomes of the spreadsheet modelling, Figure 5.1 shows the anticipated daily traffic
volumes for the West Precinct and adjoining road network (with a more detailed analysis included in
Appendix B).

Figure 5.1: Anticipated Post-Development Daily Traffic Volumes
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5.5  Anticipated Intersection Peak Hour Turning Movement

Volumes

Figure 5.2 and Figure 5.3 have been prepared to show the anticipated turning movements at the West
Precinct intersections with Surf Coast Highway and the Geelong Ring Road (with a more detailed
analysis included in Appendix B).

Figure 5.2: Anticipated Post-Development AM Peak Hour Turning Movements
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Figure 5.3: Anticipated Post-Development PM Peak Hour Turning Movements
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6. External Intersections

6.1 Intersection Modelling

On the basis of the anticipated traffic volumes outlined in Section 5, GTA has assessed the site access
intersections on the Geelong Ring Road and Surf Coast Highway using SIDRA INTERSECTION?, a
computer based modelling package which calculates intersection performance. The software was used
to determine the ultimate and interim intersection layout requirements of the access intersections
needed to cater for the anticipated traffic volumes.

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?.

The details of this Section indicate the design and turn lane requirements, and the operational

characteristics of each intersection.

6.2  Surf Coast Highway Intersections Ultimate Design
Requirements

6.2.1 Overview

The Surf Coast Highway is currently a dual carriageway road that will be upgraded to three lanes in
each direction in the future when traffic volumes warrant the upgrade. The timing and extent of the

works is ultimately the responsibility of VicRoads.

Whilst the Armstrong Creek West Precinct will increase traffic volumes on the Surf Coast Highway, the
need for the additional through traffic lanes on Surf Coast Highway will be driven by the development
of the surrounding Armstrong Creek Precincts and increased growth and development in the Torquay
area. As such the third through traffic lane (in each direction) on the Surf Coast Highway will not be
required in the interim development case.

Given the ultimate six-lane layout of the Surf Coast Highway, all intersections north of Whites Road
have been modelled with the six-lane configuration and additional left and right turn lanes as required.
South of Whites Road the intersections have been modelled with a four-lane layout consistent with the
approach taking in the assessment of the Armstrong Creek East Precinct. It is anticipated that through
traffic volumes on Surf Coast Highway (south of Whites Road) will not warrant the additional through
traffic lanes for the purpose of this assessment.

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

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

Intersection Degree of Saturation (X)
Unsignalised Intersection Signalised Intersection
A Excellent <=0.50 <=0.60
B Very Good 0.50-0.70 0.60-0.75
C Good 0.70-0.80 0.75-0.90
D Acceptable 0.80-0.90 0.90-0.95
E Poor 0.90-1.00 0.95-1.00
F Very Poor >=1.0 >=1.0
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6.2.2 Surf Coast Highway Cross Section

The ultimate cross section of Surf Coast Highway in the vicinity of the West Precinct and the Armstrong
Creek Major Activity Centre is envisaged to be a "Boulevard” style road with service lanes that provide
parking and access to local businesses. The Armstrong Creek Major Activity Centre Enquiry by Design
Report (dated September 2009) includes an indicative cross section for the Surf Coast Highway which is
shown below in Figure 6.1.

Figure 6.1: Indicative Ultimate Surf Coast Highway Cross Section
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include 3 traffic lanes in
each direction
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Source: Armstrong Creek Major Activity Centre Enquiry by Design Report (dated September 2009)
The cross section design intent is to integrate land uses and it incorporates planted medians, pedestrian

and cyclist facilities and is envisaged to operate with a reduced limit (60-70km/hr).

The cross section shown in Figure 6.1 is indicative only and will be finalised during the preparation of
the Armstrong Creek Major Activity Centre Precinct Structure Plan.

6.2.3 Surf Coast Highway/Northern Left in-left out Intersection

In order to sufficiently cater for the anticipated traffic volumes, this intersection is required to operate
as a priority controlled intersection. This intersection is anticipated to operate as a secondary access to
point to the signalised primary access points and provide additional capacity and connectivity to the
wider road network.

The required intersection design to cater for the anticipated traffic volumes is shown in Figure 6.2.
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Figure 6.2: Surf Coast Highway/Northern Left in-left out Intersection Design Requirements

Surf Coast Highway
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Lane configurations only, median and traffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.1 with the full outputs included in

Appendix C.
Table 6.1: Surf Coast Highway/Northern Left in-left out Intersection Anticipated Operating Conditions
AM Peak Hour PM Peak Hour

Approach Degree of | Average | 95" Percentile| Degree of Average | 95' Percentile
Saturation | Delay (s)| Queue Length| Saturation Delay (s)| Queve Length

Surf Coast Highway — North 0.23 0 0 0.38 0 0

Surf Coast Highway — South 0.27 0 0 0.29 1 0

Western Site Access 0.47 25 19 0.38 1 8

Table 6.1 indicates that this intersection will operate satisfactorily during both peak periods following

full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek

precincts.
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6.2.4 Surf Coast Highway/Boundary Road Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as
a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.3.

Figure 6.3: Surf Coast Highway/Boundary Road Intersection Design Requirements

py Atepunog
Boundary Rd

Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.2 with the full outputs included in
Appendix C.

Table 6.2: Surf Coast Highway/Boundary Road Intersection Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of [ Average | 95t Percentile | Degree of | Average | 95t Percentile
Saturation | Delay (s) | Queue Length | Saturation | Delay (s) | Queue Length
Surf Coast Highway — North 0.40 25 85 0.68 28 149
Boundary Road - East 0.44 50 32 0.70 55 107
Surf Coast Highway — South 0.73 38 175 0.70 38 156
Boundary Road — West 0.73 49 124 0.36 40 58

Table 6.2 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.
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6.2.5 Surf Coast Highway/Access Street (between Boundary Road and
Main Street) Intersection
In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.4.

Figure 6.4: Surf Coast Highway/Access Street (between Boundary Road and Main Street) Intersection
Designh Requirements

1S sS800Y
Access St

Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.3 with the full outputs included in
Appendix C.

Table 6.3: Surf Coast Highway/Access Street (between Boundary Road and Main Street) Intersection
Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95" Percentile| Degree of | Average 95th Percentile
Saturation | Delay (s) | Queve Length | Saturation | Delay (s) Quevue Length
Surf Coast Highway — North 0.65 26 80 0.65 44 51
Access Street — East 0.40 38 23 0.70 50 115
Surf Coast Highway — South 0.76 28 130 0.50 32 105
Access Street — West 0.78 30 81 0.65 44 51

Table 6.3 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.
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6.2.6 Surf Coast Highway/Main Street Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as
a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.5.

Figure 6.5: Surf Coast Highway/Main Street Intersection Design Requirements

1S Ulepy
Main St

Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.4 with the full outputs included in

Appendix C.
Table 6.4: Surf Coast Highway/Main Street Intersection Anticipated Operating Conditions
AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95" Percentile | Degree of Average | 95t Percentile
Saturation | Delay (s) | Queue Length | Saturation Delay (s) | Queve Length
Surf Coast Highway — North 0.51 29 87 0.77 37 182
Main Street — East 0.21 45 32 0.77 42 87
Surf Coast Highway — South 0.83 42 216 0.77 45 102
Main Street — West 0.83 56 195 0.68 47 61

Table 6.4 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.
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6.2.7 Surf Coast Highway/Burvilles Road Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.6.

Figure 6.6: Surf Coast Highway/Burvilles Road Intersection Design Requirements
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Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.5 with the full outputs included in
Appendix C.

Table 6.5: Surf Coast Highway/Burvilles Road Intersection Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95" Percentile | Degree of Average | 95t Percentile
Saturation | Delay (s) | Queve Length | Saturation Delay (s) | Queue Length
Surf Coast Highway — North 0.36 20 76 0.84 41 199
Burvilles Road — East 0.64 57 36 0.80 50 102
Surf Coast Highway - South 0.71 32 192 0.35 35 67
Burvilles Road — West 0.67 41 70 0.57 50 40

Table 6.5 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.
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6.2.8 Surf Coast Highway/Whites Road Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as
a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.7.

Figure 6.7: Surf Coast Highway/Whites Road Intersection Design Requirements
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P salym

Southern E-W E

Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.6 with the full outputs included in

Appendix C.
Table 6.6: Surf Coast Highway/Whites Road Intersection Anticipated Operating Conditions
AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95t Percentile| Degree of Average | 95t Percentile
Saturation | Delay (s) | Queve Length | Saturation Delay (s) | Queue Length
Surf Coast Highway — North 0.67 41 103 0.65 23 191
Whites Road — East 0.90 69 176 0.65 60 70
Surf Coast Highway — South 0.90 62 232 0.65 49 77
Whites Road — West 0.91 60 311 0.58 53 67

Table 6.6 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.

The modelling shows that the 95th percentile queue on Whites Road does exceed 300m during the AM
peak. It is noted that this level of queuing is not anticipated to occur every cycle and does not result in
the operation of the intersection failing. Queues on the approach are still anticipated to clear regularly
and not result in overly excessive delays at the intersection.
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6.2.9 Surf Coast Highway/ Access Street (between Whites Road and
Feehans Road) Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a priority controlled intersection. This intersection is anticipated to operate as a secondary access to

point to signalised primary access points and provide additional capacity and connectivity to the wider
road network.

The required intersection design to cater for the anticipated traffic volumes is shown in Figure 6.8.

Figure 6.8: Surf Coast Highway/ Access Street (between Whites Road and Feehans Road) Intersection
Design Requirements

Surf Coast Hwy
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Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.7 with the full outputs included in
Appendix C.

Table 6.7: Surf Coast Highway/ Access Street (between Whites Road and Feehans Road) Intersection
Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of Average | 95" Percentile| Degree of [ Average | 95" Percentile
Saturation Delay (s) | Queue Length | Saturation | Delay (s) | Queue Length
Surf Coast Highway — North 0.15 0 0 0.25 0 0
Surf Coast Highway — South 0.21 1 0 0.09 2 0
Access Street — West 0.93 51 100 0.07 11 3

Table 6.7 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.
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6.2.10 Surf Coast Highway/Feehans Road Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as
a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.9.

Figure 6.9: Surf Coast Highway/Feehans Road Intersection Design Requirements
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Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.8 with the full outputs included in

Appendix C.
Table 6.8: Surf Coast Highway/Feehans Road Intersection Anticipated Operating Conditions
AM Peak Hour PM Peak Hour

Approach Degree of | Average | 95t Percentile| Degree of | Average 95t Percentile

Saturation | Delay (s) | Queue Length | Saturation | Delay (s) Quevue Length
Surf Coast Highway — North 0.94 43 128 0.69 28 218
Feehans Road - East 0.95 84 190 0.70 65 72
Surf Coast Highway — South 0.93 67 340 0.26 22 72
Feehans Road — West 0.93 79 315 0.57 42 42

Table 6.8 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct and the surrounding Armstrong Creek
precincts with acceptable levels of delay and queuing for peak periods.

The modelling shows that the 95th percentile queues on Feehans Road and Surf coast Highway (South)
do exceed 300m during the AM peak. It is noted that this level of queuing is not anticipated to occur
every cycle and does not result in the operation of the intersection failing. Queues on the approaches
are still anticipated to clear reqularly and not result in overly excessive delays at the intersection.
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6.3  Geelong Ring Road Intersection Ultimate Design
Requirements

6.3.1 Overview

The yet to be constructed Geelong Ring Road (Section 4C) will provide a four lane divided roadway with
on road cycle lanes. The interim four lane configuration will include provision for future widening into
the central median for the entire length, to provide an ultimate six-lane cross section.

Whilst the Armstrong Creek West Precinct will slightly increase traffic volumes on the Geelong Ring
Road the need for the additional through traffic lanes on Geelong Ring Road will be driven by the
development of the wider area. As such the third through traffic lane (in each direction) on the Geelong
Ring Road will not be required in the interim development case.

Given the ultimate six-lane layout of the Geelong Ring Road, all intersections have been modelled with
the six-lane configuration and additional left and right turn lanes as required.

6.3.2 Geelong Ring Road/Armstrong Creek Rail Station/Western Access
Intersection
In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is
shown in Figure 6.10.

Figure 6.10: Geelong Ring Road / Armstrong Creek Rail Station/Western Access Intersection Design
Requirements

Train Station
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Ring Road

Median with not
to scale (model
output only)

Connector Road

Lane configurations only, median and traffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.9 with the full outputs included in

Appendix C.
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Table 6.9: Geelong Ring Road / Armsitrong Creek Rail Station/Western Access Intersection Anticipated
Operating Conditions

AM Peak Hour

PM Peak Hour

Approach Degree of | Average | 95 Percentile | Degree of Average | 95 Percentile

Saturation | Delay (s) | Queue Length | Saturation Delay (s) | Queue Length
Armstrong Creek Station — North 0.67 81 70 0.73 45 169
Geelong Ring Road - East 0.71 46 164 0.36 38 54
Site Access — South 0.68 42 78 0.76 54 58
Geelong Ring Road — West 0.72 38 135 0.48 41 80

Table 6.9 indicates that this intersection will operate satisfactorily during both peak periods following

full development of the Armstrong Creek West Precinct and Train Station with acceptable levels of

delay and queuing for peak periods.

Geelong Ring Road/ Middle Access Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is

shown in Figure 6.11.

Figure 6.11: Geelong Ring Road / Middle Access Intersection Design Requirements

peoy bury
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Lane configurations only, median and fraffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.10 with the full outputs included in

Appendix C.
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Table 6.10: Geelong Ring Road / Middle Access Intersection Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95 Percentile | Degree of | Average | 95 Percentile
Saturation | Delay (s) | Queue Length | Saturation | Delay (s) | Queue Length
Geelong Ring Road - East 0.52 35 117 0.44 35 65
Site Access —South 0.52 29 120 0.44 35 74
Geelong Ring Road — West 0.27 18 74 0.45 11 66

Table 6.10 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct with acceptable levels of delay and queuing for

peak periods.

6.3.3 Geelong Ring Road/ Eastern Access Intersection

In order to sufficiently cater for the anticipated traffic volumes this intersection is required to operate as

a signalised intersection. The required intersection design to cater for the anticipated traffic volumes is

shown in Figure 6.12.

Figure 6.12: Geelong Ring Road / Eastern Access Intersection Design Requirements
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Lane configurations only, median and traffic island requirements to be determined through detailed design

The results of the SIDRA modelling are summarised in Table 6.11with the full outputs included in

Appendix C.
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Table 6.11: Geelong Ring Road/ Eastern Access Intersection Anticipated Operating Conditions

AM Peak Hour PM Peak Hour
Approach Degree of | Average | 95 Percentile | Degree of | Average | 95" Percentile
Saturation | Delay (s) | Queue Length | Saturation | Delay (s) | Queue Length
Geelong Ring Road - East 0.50 38 101 0.47 35 78
Site Access — South 0.49 27 120 0.47 35 76
Geelong Ring Road — West 0.39 22 109 0.48 11 65

Table 6.11 indicates that this intersection will operate satisfactorily during both peak periods following
full development of the Armstrong Creek West Precinct with acceptable levels of delay and queuing for
peak periods.

6.4  Interim Design Requirements

The interim volumes are used to inform intersection works up to the interim scenario for inclusion into
the Development Contributions Plan (DCP), whilst the ultimate volumes are used to validate the
provision of ultimate road reserves including flaring requirements at intersections.

In order to determine the interim volumes on the Surf Coast Highway and Geelong Ring Road the
ultimate volumes have been factored by 0.8 (20% reduction), to take into account traffic growth that is
likely to occur between interim and ultimate Armstrong Creek Growth Area development cases.

It is highlighted that only the through volumes on the arterial road network have been factored as
agreed with Council and VicRoads. The traffic volumes generated by the West Precinct (and
surrounding precincts) have not been reduced for the interim scenario in ordered to account for all the
West Precinct generated traffic in the DCP analysis.

Table 6.12 summaries the interim operation of the site access intersections (with full results provided in
Appendix D), along with the layout differences between the interim and ultimate layout configurations
of the intersections.
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Intersection

AM Peak Hour

PM Peak Hour

Intersection
Design

Degree of | Average | 95t Percentile | Degree of | Average | 95" Percentile 4
Saturation | Delay (s) | Queue Length | Saturation | Delay (s) | Queue Length | Réquirements
" Two through traffic
surf Coast Highway/ 032 ! 12 0.46 1 5 lanes on Surf Coast
Northern Left in-left out .
Highway only
. Two through fraffic
surf Coast Highway/ 0.80 30 184 0.76 36 186 | lanes on Surf Coast
Boundary Road i
Highway only
SAuCrI’: gszcgi:eHé?hwoy/ Two through traffic
0.87 37 214 0.87 43 246 | lanes on Surf Coast
(oetween Boundary Highway onl
Road and Main Street) 9 y only
. Two through traffic
surf Coast Highway/ 0.90 43 283 0.81 40 214 | lanes on Surf Coast
Main Street .
Highway only
" Two through traffic
Surf COOST Highway/ 0.78 28 217 0.73 35 188 | lanes on Surf Coast
Burvilles Road .
Highway only
" Two through fraffic
Surf Coast Highway/ 0.95 72 405 0.76 32 237 | lanes on Surf Coast
Whites Road .
Highway only
/Sb\ucrfcgscgcgieHel?hwoy/ Two through traffic
. 0.94 7 106 0.25 1 3 [ lanes on Surf Coast
(oetween Whites Road Highway onl
and Feehans Road) 9 yonly
. Two through traffic
surf Coast Highway/ 0.90 53 244 0.63 31 169 | lanes on Surf Coast
Feehans Road .
Highway only
/(ir?nesltcigg Rg%ii%ﬂﬁ Two through traffic
. g 0.72 46 172 0.70 42 162 | lanes on Geelong
Station/Western 8
Ring Road only
Access
. Two through fraffic
Geelong Ring Road/ 0.62 29 141 0.46 22 78 | lanes on Geelong
Middle Access ;
Ring Road only
. Two through traffic
Geelong Ring Road/ 0.50 27 17 0.49 23 90 | lanes on Geelong

Eastern Access

Ring Road only

Table 6.12 shows that under interim conditions, all intersections are anticipated to operate

satisfactorily during both peak periods with acceptable levels of delay and queuing for peak periods.

The only layout difference between the interim and ultimate intersection layouts is the addition of a

through traffic lane (in both directions) on the Surf Coast Highway and the Geelong Ring Road in the

ultimate case.

The anticipated traffic volumes in the interim case will still require the same left and right turn lane

requirements as the ultimate case. Whilst the provision of left turn slips lanes is not required at all the

intersections in the interim case (on a capacity grounds) VicRoads has indicated that it will require that

slip lanes be provided in the interim case on safety and functionality grounds.
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7.1 Traffic Volumes and Capacities

7.1.1  Connector Roads

As previously shown in Figure 5.1 the proposed connector roads within the West Precinct are generally
anticipated to carry less than 7,000 vehicles per day which is defined as the indicative upper limit for
connector road in Clause 56.06 of the Planning Scheme. It is noted that at the intersection of Surf
Coast Highway and Main Street that volumes at the intersections do exceed 7,000vpd as a result of the
mixed use/commercial area adjacent to the Surf Coast Highway. These increased volumes are not
anticipated to compromise the connector street status of Main Street within the West Precinct; rather
it suggests that appropriate capacity will need to be provided at the intersections to ensure the function
of the streets (discussed in Section 6.2.6) is maintained.

7.1.2 Local Access Streets

Figure 5.1 also showed that the proposed local access streets within the West Precinct are all
anticipated to carry less than 3,000 vehicles per day which is defined as the indicative upper limit for
access streets in Clause 56.06 of the Planning Scheme.

7.2 Road Cross Sections

Road cross sections within the West Precinct have been designed in consultation with Council.

The cross sections have been designed for the anticipated traffic volumes and in accordance with
Clause 56 of the Planning Scheme and the Armstrong Creek Urban Growth Plan Documentation. Each
of the cross sections are summarised in the following detail of this Section.

7.2.1 Key Local Roads

The key local roads within the West Precinct are anticipated to function as Access Street —Level 2
streets as Clause 56.06 of the Planning Scheme. The Planning Scheme design requirements for
proposed Key Local Roads are summarised in Table 7.1.

Table 7.1: Key Local Road Planning Scheme Requirements

Road Characteristic Planning Scheme Requirement

Traffic Volume Up to 3,000 vehicles per day

Carriageway Width and parking

provisions within street reservation 7-7.5m width with parking on both sides of the carriageway

Verge Width 4.5 minimum on each side

Cycle Path provision Carriageway designed as a shared zone and appropriately signed

The proposed cross sections for the key local roads is shown in Figure 7.1.

IM20761 02/11/11
Armstrong Creek West Precinct Issue: B
Transport Impact Assessment Page: 38



o—®

GTAconsultants

Internal Road Network

Proposed Key Local Road and Typical Access Street Cross Sections

Figure 7.1:
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As shown in Figure 7.1, the proposed cross sections are generally in accordance with the Planning
Scheme requirements, with the exception of the verge width. The Planning Scheme requires that a
minimum verge width of 4.5m. It is understood that this minimum requirement relates to sufficient
width being provided with the verge to allow for underground services, it is however anticipated that
the services can be accommodated in reduced verge widths as shown below in Figure 7.2.

Figure 7.2: Underground Services Locations — Key Local Road[1]
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7.2.2 Connector Roads

General

The Armstrong Creek Urban Growth Plan Civil Interagency Infrastructure Delivery Plan (IIDP) includes a
typical cross section for a Connector Road which is shown in Figure 7.3.

Figure 7.3: Armstrong Creek Interagency Infrastructure Delivery Plan Typical Road Cross Section Type B
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The proposed cross sections for connector roads in the West Precinct are shown in Figure 7.4.
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Figure 7.4: Proposed Connector Road Cross Sections
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As shown in Figure 7.4 the proposed cross sections are generally in accordance with the [IDP, with the
exception of the verge width. Again it is understood that this minimum requirement relates to sufficient
width being provided with the verge to allow for underground services, it is however anticipated that
the services can be accommodated in a reduced verge width as shown below in Figure 7.5.
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Figure 7.5: Underground Services Locations -Connector Road [1]
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Boundary Road

The proposed cross sections for Boundary Road east and west of Airport Road are shown in Figure 7.6.

Figure 7.6: Proposed Boundary Road Cross Sections
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2. Boundary Road (west of Connector C)

The cross sections respond to the location of the existing water main pipeline (between the Surf Coast
Highway and Airport Road) whilst still providing the requirements of a connector road for all road users.

The proposed cross section for Boundary Road includes the provision of a 21.5-21.9m (approx)
Greenway for pedestrians and cyclists west of Airport Road. To the east of Airport Road, the cross
section includes a 3.5m two-way cycle lane on the south side of the rood along with footpaths on both
sides of the road.
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Whites Road and Feehans Road

The proposed cross sections for Whites Road and Feehans Road in the vicinity of the West Precinct are

shown in Figure 7.7

Figure 7.7: Proposed Whites Road and Feehans Road Cross Sections
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The proposed cross sections for Whites Road and Feehans Road are consistent with the IIDP Connector

Road requirements.
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NAC Connector Street

The NAC is envisaged to be a focus of the community, providing residents with convenient access to
jobs. The NAC needs to be designed with a particular focus on pedestrian and cyclist movement as well

as private motor vehicles.

The NAC main street cross section should include wide footpaths (suitable for pedestrian movement
and outdoor seating areas), kerbside parking facilities, and a single combined cyclist/motor vehicle lane
in each direction (to reduce pedestrian crossing distances). The speed limit in the area should be
reduced (generally to 30-40 km/hr) to promote pedestrian and cyclist amenity.

The NAC main street cross section will be determined as part of the NAC urban design framework plan.

7.2.3 Service Roads to the Surf Coast Highway and 4C Ring Road

The indicative layout of the service roads abutting the West Precinct is shown in Figure 7.8.

Figure 7.8: Proposed Service Road Cross Sections (Abutting West Precinct)
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As shown in Figure 7.8, the service roads will include a footpath, parking lane and wide verge in addition
to a one-way traffic lane. The layout of the Surf Coast Road service road is consistent with the
“boulevard” style road envisaged for the Surf Coast Highway (discussed previously in Section 6.2.2).
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7.2.4 Proposed Median Treatments

In order to enhance the amenity of the West Precinct and provide “gateway” entry points central
medians are proposed on some Connector Roads. The indicative location of the proposed median

treatments is shown in Figure 7.9.

Figure 7.9: Indicative Locations of Proposed Median Treatment
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The median width is anticipated to be 2-3m and in addition to the proposed Connector Road cross

section shown in Figure 7.4.

7.3 Internal Intersection Conftrols

In is anticipated that all the internal intersections within the West Precinct will be unsignalised with the
exception of the Main Street/Middle North-South Connector Street near the NAC, central community

facilities area and school.

At this intersection daily traffic volumes on Main Street and the Middle North-South Connector Road
are in the order of 5,500 and 4,750 vehicles per day respectively. Whilst a roundabout could cater for the
anticipated traffic volumes, a signalised intersection is recommended on safety grounds for pedestrian
and cyclists. Pedestrian and cyclist activity in the area is anticipated to be notable given the
surrounding land uses (NAC, school and community facilities). Traffic signals at the intersection would
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provide a controlled pedestrian crossing facility and could be more safely navigated by cyclists then a

roundabout.

The signals will also enhance the urban amenity of the activity area through promoting pedestrian and

cycling activity in an area when such activity will be a key focus.
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8. Active and Public Transport Infrastructure

8.1 Active Transport Infrastructure

8.1.1  Armstrong Creek Civil Inferagency Infrastructure Delivery Plan

The Armstrong Creek Civil Interagency Infrastructure Delivery Plan (IIDP) was prepared by Council and
is the baseline (conceptual) delivery plan for the Armstrong Creek Growth Area.

With regard to sustainable transport infrastructure, a key objective of the IIDP is to design a high
standard network of paths to encourage a walkable / cycling community that does not solely rely on the
use of motor vehicles as a primary mode of transport.

It aims to provide a comprehensive network of pedestrian and bicycle paths, achieved through the
implementation of ‘greenways’ and off-road recreational trails as well as on-road facilities that
integrate with the existing infrastructure.

8.1.2 Pedestrian and Cyclist Infrastructure

Within the West Precinct pedestrian will be catered by footpaths on Access and Connector Streets.
Cyclists will be catered for by suitable width carriageways on the Access Streets and dedicated cycle
lanes on Connector Streets.

Furthermore as previously discussed in Section 4.5 the on-road network will be complemented by off-
road infrastructure which was previously shown in Figure 4.2.

The pedestrian and cycle networks through the West Precinct are highly interconnected and provided
suitable connections to key internal and external land uses (e.g. NAC, LACs and schools). Furthermore
the recommended signalised intersection at the Main Street/Middle North-South Connector Road
intersection will enhance both pedestrian and cyclist amenity and safety in the key activity area.

The proposed active transport infrastructure meets the objectives of the IIDP given the highly
interconnected nature and extent of the on and off road networks.

8.2  Public Transport Infrastructure

8.2.1 Design Guidelines

The Department of Transport (DoT) Public Transport Land Use Guidelines specifies a number of
requirements for developments accommodating new or revised bus routes and their supporting
infrastructure, these include:

e The trafficked road width of any carriageway, including one way roads needs to be sufficient
for two buses to pass at normal speed.

° For undivided roads — (two lane, two way) require a clear trafficable road width of 7.0 meters,
with separate designated space for cyclists and/or parking.

e  Fordivided roads — a clear trafficable road width of 5.2 metres when a dedicated bicycle lane
and separate traffic lane are provided.
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e  Fordivided roads — the median surface if required to provide part of the clear zone must be
trafficable by low floor buses in all weather conditions and the kerbing must be mountable or
semi-mountable in accordance with road authority guidelines.

e Road design and any traffic management features must be able to accommodate the turning
templates for the standard 12.5 metre ultra low floor bus.

e Where bus movements will involve turns, to ensure pedestrian safety, sufficient road
pavement must be provided within intersections to accommodate the swept path of the bus
without the front or the rear overhand of a bus sweeping over any splitter islands or kerbs.

The anticipated Connector Road cross sections discussed in Section 7.2 meet the above requirements.

8.2.2 Bus Routes

Having regard for the above, bus routes within the West Precinct must be carefully planned to ensure
that they maximise the potential for public transport access, and subsequently the promotion of
sustainable travel methods such as public transport.

Having reviewed the Structure Plan and having regard to the relevant DoT Guidelines, indicative bus
routes within the subject area have beenidentified and are shown in Figure 8.1.

Figure 8.1: Possible Bus Routes

Possible Bus Routes
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The indicative bus routes have been derived based on the location of the activity centre and schools in
the West Precinct area, with consideration given to key external destinations such as the proposed
Armstrong Creek Rail Station and Major Activity Centre proposed on the eastern side of Surf Coast
Highway.

It is highlighted that the routes shown in Figure 8.1: are indicative only, the DoT will be ultimately
responsible for determining the location of bus routes and stops which best serve the proposed
development, public transport operators and the overall public transport networks of the Armstrong
Creek area.

8.2.3 Bus Stops

The Department of Transport Public Transport Land Use Guidelines identify that "bus stop siting is
critical to maintaining passenger safety and convenience, as well as ensuring ease of bus vehicle access
and operation”. In this respect a number of key considerations, relevant to the West Precinct are further
reproduced below:

e  Stops should be located as close as possible to demand generating land uses.

e  The desirable average stop spacing is 30om.

e Busstops should be located to maximise walking accessibility from the surrounding area.

e Stops on roads with indented parking, bus stops should be designed and located at kerb
outstand areas.

e  Departure side stops at local street intersections are preferred.

It would be expected that generally bus stops will be identified by a bus stop post and flag. A central
bus stop within the activity centre and bus stops near schools could possibly also provide a bus shelters
to improve patron amenity.
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9. Conclusion

Based on the analysis and discussions presented within this report, the following conclusions are made:

i The West Precinct is expected to generate in the order of 67,000 vehicle movements per day,
and some 9,000 and 6,700 movements respectively during the AM and PM commuter peak
hours.

ii  The proposed access points to the surrounding road network are appropriately located to
serve the West Precinct and surrounding adjacent precincts.

i The external access intersections will operate satisfactorily and provide sufficient capacity to
cater for the anticipated traffic generated by the West Precinct.

iv  Theinternal road network design is in accordance with the Armstrong Creek Civil
Interagency Infrastructure Delivery Plan (IIDP).

v Comprehensive pedestrian and cyclist facilities are provided throughout the precinct and
connecting to the surrounding networks.

vi  Theinternal road network has been designed to allow for future bus routes to access the

Precinct.
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Ring Road — East Intersection - Ultimate

MOVEMENT SUMMARY

Ring Road-East Intersection-AM

Site: Ring Road-East Intersection-

Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand
Flow

Mov ID  Tum

vehh

South: Connector Rosd

1 L 252 20

3 R 360 20
Approach 612 20
East Ring Road

4 L 7 20

5 T 707 10.0
Approach T34 9.2
West: Ring Road

1" T 1073 10.0

12 R B3 20
Approach 1136 9.6
All Vehicles 2532 76

Level of
Service

85% Back of Queue
Vehicles Distance

veh m
0.368 11.5 LosB 45 3T
0.482 380 LOsSD 16.9 1201
0.492 271 LOSC 16.9 120.1
a.077 10.4 LosB 06 41
0.488 410 LOSD 13.3 1014
0.498 380 LOSD 13.3 101.4
0.3 18.8 LOSB 14.3 108.6
0.188 S4.1 LOSD 44 311
0.391 27 LOSC 14.3 1086
0.488 280 LOSC 16.9 1201

Prop.
Queued

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 D. LOS Method for individual vehicle movements: Delay (HCM).

Approach LOS values are based on average

Movement Performance - Pedestrians

Demand

Mov ID Description Flow
pedih
P1  Acress S approach 53,
P3  Across E approach 53
All Pedesfrians 106

delay for all vehicle movements.

Average Level of Average Back of Queue
Delay Service Pedestrian Distance
S&C ped
368 LOSD 01 D1
54.2 LOSE D02 D2
455

.78
0.85
0.87

Level of Service (Aver. Int. Delsy) LOS E. Based on sverage delay for sll pedestrian movements. LOS Method: Delay (HCM).

Level of Senvice (Worst Movement): LOS E. LOS Method for individual pedestrisn movements: Delay (HCM).

Procassed: Thursday, 25 August 2011 9:29:27 AM

SIDRA INTERSECTION 5.0.6.1810

Copyright ® 2000-2010 Akeelik & Associates Pty Ltd
www sidresolutions.com

Project C:'Documents and Settings'Simon Beardall. GTAD'Deskiop110808-IM20751-Ring Road._sip

2000056, GTA CONSULTANTS. FLOATING

PHASING SUMMARY

Ring Road-East Intersection-AM

AM

Effecfive Average
Speed

kmfh
028 oo 45.9
0.80 0.83 319
0.58 078 73
014 088 56.6
0.80 0.76 328
0.83 075 339
087 0.58 46.1
0.88 0.76 266
068 059 445
a.70 069 359
078
0.95
087
SIDRA i
INTERSECTION

Site: Ring Road-East Intersection-

Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)
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Phase Timing Results
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3reen Time (sec) 43 23
Yellow Time (sec) 4 4
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Phase Time (sec) 54 28
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MOVEMENT SUMMARY

Site: Ring Road-East Intersection-

Ring Road-East Intersection-PM
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand Level of 95% Back of Queus Prop. Effective Average
MovID Tum Flow Service  Vehicles  Distance  Qu Speed
veh/h veh m kmih
South: Connector Road
1 L 14 20 0.162 10.4 LOSB 1.8 134 0.20 0.8 4989
3 R 173 20 0.471 55.5 LOSE 107 76.4 0.83 0.81 26.0
Approach 314 20 0.471 252 LOsSD 10.7 T6.4 0.681 075 332
East: Ring Road
4 L 258 20 0.346 M1 LOSB 32 227 022 070 555
) T 439 10.0 0.485 47.0 LOSD 10.3 782 0.54 077 0.2
Approach 748 T2 0.465 346 LOSC 10.3 782 0.69 074 353
West: RoadMNameRing Road
11 T 929 10.0 0.242 88 LOS A 81 B1.4 0.38 0.24 626
12 R 212 20 0.476 12 LOSC 92 654 065 a7e 269
Approach 1141 85 0.476 1.4 LOSB 92 65.4 0.44 0.42 S6.1
All Vehicles 2203 F:2 0.476 226 LOsSC 107 782 0.55 0.58 433
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 E. LOS Methed for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
Movement Performance - Pedestrians
o Demand Level of Average Back of Queue Prop. Effective
MovID  Description Flow Service Pedestian  Distance
pedh ped m
P11 Across S approach 53 434 LOSE oz 02 085 0.85
P3  Across E approach 53 230 LOSC o1 0.1 058 0.68
All Pedestrians 106 357 T Lz g
Level of Service (Aver. Int. Delay): LOS D. Based on average delsy for all pedestrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual pedestrian movements: Delay (HCM).
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Input Sequence: A, B, C
Qutput Sequence: A, B, C
Phase Timing Results
Phase A B c
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Ring Road — Middle Intersection — Ultimate

MOVEMENT SUMMARY

Ring Road-Middle Intersection-All
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand . Levelof  95%
Mov ID Tum Flow Saf Wehicles Distance
hih veh m

VE!
South: Connector Road

1 L 274 20 0.465 122 LOSB 57 404 0.33

3 R 335 20 0.522 425  LOSD 16.8 1195 0.85
Approach 508 20 0522 288 LOSC 16.8 1195 o€l
East: Ring Road

4 L 83 20 0.084 104  LOSB 08 44 0.14

5 T 875 100 0516 368 LOSD 154 171 088
Approach 958 83 0.516 345 LOSC 15.4 171 0.81
West: Ring Rosd

11 T 801 100 0.265 150  LOSB 93 744 0.56

12 R ] 20 0.215 542  LOSD 47 335 0.88
Approach 669 5.4 0.265 181  LOSB 93 744 0.58
All \ehicles 2438 75 0522 272  LOSC 168 1185 068

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 D. 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 Level of Average Back of Queue
L Description Service  Pedestrian Distance
ped m
P1  Acrose S approach 53 323 LOsSD D.1 D1 073 073
P3  Across E approach 53 342 LOSE 0z 0.2 0.85 0.5
All Pedestrians 106 43.2 0.84 0.84

Level of Senvice (Aver Int. Delsy): LOS E. Based on average delay for sll pedesirian moverments. LOS Method: Delzy (HCM)
Level of Senvice (Worst Movementy LOS E. LOS Method for individual pedestrian movements: Delay (HCM).
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PHASING SUMMARY site: Ring Road-Middle Inter-
section-AM
Ring Road-Middle Intersection-AM
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Split Phasing
Input Sequence: A, B, C
QOutput Sequence: A, B, C
Phase Timing Results
Phasze A B c
Green Time (sec) 42 23 37
Yellow Time (sec) 4 4 4
All-Red Time (gec) 2 2 2
Phase Time (sec) 43 23 43
Phase Split 40 % 24% 36 %
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Site: Ring Road-Middle Inter-

section-AM

Back of Queue Prop. Effective  Average
Queved Speed

km/h
o7 482
083 301
oTs 363
088 566
075 346
074 357
045 510
oTe 265
051 479
067 284
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MOVEMENT SUMMARY site: Ring Road-Middle Inter-
section-FM

Ring Road-Micdle Intersection-PM
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand . Level of 95% Back of Queue Prop. Effective  Average
MovID Tum Flow Del: Senvice Vehicles Distance  Qu Speed
veh/h veh m

South: Connector Road

1 L 137 20 0.143 10.1 LOSB 15 10 018 0.67 0.2

3 R 167 20 0.438 543 LOSD 10.3 735 092 0.81 26.3
Approach 304 20 0.439 244 LoSC 10.3 735 0.59 0.75 335
East Ring Road

4 L 251 20 0.325 1.0 LOSB 28 205 020 070 558

5 T 330 10.0 0.437 s0.2 LOSD 8.5 645 095 0.78 29.0
Approach 631 638 0.427 248 LOSC a5 849 0.5 0.74 353
\Wast: Ring Rosd

11 T a74 100 0.256 7.3 LOS A 87 658 0.40 0.35 613

12 R 205 20 0.445 282 LOSC 86 B51.% 062 07 381
Approach 1179 886 0.845 1M1 LOSB a7 B65.8 0.44 0.43 563
AllVehicles 2114 .1 D.445 215 LOSC 103 735 0.52 0.57 442

Level of Service (Aver. Int. Delay). LOS C. Bazed on average delay for all vehicle movements. LOS Method: Delay (HCM)
Level of Service (Worst Movement): LOS D. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values ars bassd on average delay for ll vehicle movements.

Movement Performance - Pedestrians
Demand Average Level of Average Back of Queue

Mov ID Description Flow Delay Service Pedestian  Distance
pedh Set
P1  Acress S approach 53 452 LOSE 02 (1] 0.88 [1:2:3
P3  Across E approach 53 26.0 LOSC 0.1 0.1 066 066
All Pedestrians. 106 364 o077 077

Level of Service (Aver Int Delsy) LOS D. Based on average delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movementy LOS E. LOS Method for individual pedestrian movements: Delay (HCM).
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PHASING SUMMARY site: Ring Road-Middle Inter-
section-PM

Ring Road-Middle Intersection-P
Signals - Fixed Time Cycle Time = 120 seconds {User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing

Input Sequence: A, B, C

Output Sequence: A, B, C

Phase Timing Results

Phase A B C
Green Time (sec) 25 55 18
Yellow Time (sec) 4 4 4
All-Red Time (set) 2 2 2
Phase Time (sec) 31 54 25
Phase Split 6% 53 % 21%

Phase A Phase B Phase C
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I Turn On Red [ Undetected Movement

@ Phase Transition Applied
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Ring Road — West Intersection — Ultimate

MOVEMENT SUMMARY site: Ring Road-West Inter-

section-AM

Ring Road-West Infersection-AM
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand 5 Level of 95% Back of Queue Prop: Effective  Average
MovID Tum Flow Vehicles  Dislance Queued StopRate Speed
veh m €

vel
South: Connector Road

1 L 132 20 0673 283 LosD 105 T43 0.82 n&s 2z

2 T T8 [1K1] 0.676 80 LOsC 10.5 743 082 o7z 310

3 R 169 20 0.285 S0.6 LOSD 11.0 78.0 0.80 079 275
Approach a7 1€ 0675 420 LosD 11.0 78.0 0.81 0.&0 297
East: Ring Road

4 L 52 20 0.061 10.7 LOSB 06 4.1 0.14 0e8 56.2

5 g 8 1097 100 0.488 26.4 LOsD 208 157.8 0.81 070 48

B R 632 oo 0.707 E46 LOSE 234 163.7 087 086 237
Approach 183 6.0 0707 46.2 LOsSD 23.4 163.7 0.85 076 0.3
Morth: Train Station

7 L 144 20 0.454 81.7 LOSF 6.3 483 18z 1] 0T 20.3

8 T 72 20 0.e69 748 LOSE ] 70.0 1.00 .82 18.8

9 R 144 20 0.668 B4.1 LOSF 93 70.0 1.00 n.a2 201
Approach 360 20 0.669 81.3 LOSF 93 70.0 1.00 o.e0 19.9
West Ring Road

10 1= 632 oo 0717 16.5 LOSB 193 1348 0.47 o7s 45.9

11 T 56 100 0.528 586 LOSE 13.8 104.8 0.85 079 26.2

12 R 42 20 0.483 s0.0 LOSF 45 31.8 1.00 074 18.5
Approach 1230 44 0717 76 LOsSD 19.3 1348 a.70 fulvi=) 336
All Vehicles 3847 a7 0.717 482 LOSD 234 163.7 0.81 oTT 297

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

Movement Performance - Pedestrians
Demand Average Level of Average Back ofﬂ_ueue

Mav ID Description Flow Delay Senvice  Pedestrian Distance
pedh Set ped m
P1  Across S approach 33 572 LOSE 0z 2 0.87 087
P5  Across N approach 53 G644 LOSF oz 0Dz 0.82 083
PT  Across W approach 53 504 LOSE 0z D.2 0.82 0.82
All Pedestrians 159 57.3 D0.87 087

Level of Service (&ver Int Delay): LOS E. Based on average delay for all pedesfrian movements. LGOS Method: Delay (HOM)
Level of Service (Worst Movement): LOZ F. LOS Methed for individual pedestrian movements: Delay (HCM).



PHASING SUMMARY

Ring Road-West Intersection-Al

Signals - Fixed Time  Cycle Time = 1580 seconds {User-Given Cycle Time)
Phase times determined by the program

Sequence: Split Phasing

Input Sequence: A, B, C, Copy of A, Copy of A

Output Sequence: A, B, C, Copy of A, Copy of A

Phase Timing Results

Phase A B C Copy of Copy of
A A
Green Time (sec) 25 23 47 13 7
Yellow Time (sec) 4 4 4 4 4
All-Red Time (sec) 2 2 2 Z 2
Phase Time (sec) 31 34 33 19 13
Phase Split 21% 23 % 35 % 13% 8%
Phase A Phase B
Traln Sizton

U JL

/ — \ //c—b N
1 i3 | 1=} =
=l F i =i
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Phase C

Site: Ring Road-West Inter-

section-AM
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MOVEMENT SUMMARY

Ring Road-West Intersection-AM

Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Level of

Site: Ring Road-West Inter-

section-PM

Demand
Mov ID Tum Flow
veh/h
South: Connector Road
1 L &1 20
2 T 48 0.0
3 R 104 20
‘Approach 232 16
East Ring Road
4 L 191 20
8 T 325 10.0
B R 157 0.0
Approach 673 54
Morth: Train Station
7 L. 576 20
8 T 238 20
8 R 576 20
‘Approach 1440 20
West: Ring Road
10 L 157 (1]
1 T 499 10.0
12 R 156 20
Approach 812 8.5
All Vehicles 3156 39

0818
0618
0.758
0.759

0.380
0.2301
0.190
0.280

0.487
0.733
0.733
0.733

0.118
0.474
0.478
0.478

0.759

41.9
27
735
543

147
452
513
380

450
394
487
454

10.6
471
533
41.3

434

LOsSD
LOSC
LOSE
LosD

LOSB
LosD
LOSD
LosD

LOsSD
LOSD
LOSD
LOSD

LOSB
LOSD
LOSD
LOSD

LOsSD

85% Back of Queue

Distance

-2 468
66 468
8.2 58.4
82 58.4
45 3241
71 54.1
52 36.1
1 541
151 107.2
237 168.5
237 168.5
237 168.5
15 1086
10.5 796
98 68.3
10.5 78.6
237 168.5

Prop.
Qu
1.00 0.80 0.3
1.00 0.60 290
1.00 0.87 219
1.00 0.83 257
0.37 0.72 510
n.80 072 2049
086 077 276
0.74 073 36
0.86 0.83 202
085 0.84 271
0.95 0.87 282
0.8z 0.85 284
017 088 56.1
0.94 077 0.1
0.80 0.50 267
0.78 0.78 321
085 0.80 300

Level of Service (Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Method: Delay (HCM)
Level of Service (Worst Movement)y LOS E. LOS Methed for individusl 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
Mov ID Description Flow Delay Service  Pedestrian Distance
pedh sEC ped m
P1  Across S approach 53 45.8 LOSE 0.2 02
P5  Across N approach 53 542 LOSE 02 02
P7  Across W approath 53 542 LOSE 0.2 0.2
All Pedestrisns 1589 5T

Prop.  Effective
Queved Stop Rate
per ped

0.88 0.88
085 0.5
0.95 0.85
0:83 053

Lewvel of Service (Aver. Int. Delay): LOS E. Based on sverage delay for all pedestrian movements. LOS Method: Delay (HCM).
Lewvel of Service (Worst Movementy: LOS E. LOS Method for individual pedestrian movements: Delay {(HCM).

PHASING SUMMARY

Ring Road-West Intersection-AM
Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Phase times determined by the program

Split Phasing {phase r i
Input Sequence: A, B, C, Copy of A, Copy of A
Qutput Sequence: , Copy of A, Copy of A

Phase Timing Results

Phase B Cc Copy of Copy of
A A
Gresn Time (sec) 23 a 35 26
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 2 2 2
Phsse Time (sec) 29 5 44 az
Phase Split 4% 13 % 3T % 2T%
Phase B Phase C
Train Staton
/ g I\
%
o \\

2 ] 1 L

= = —|l o= i

g i | fil !

Phase Copy of A

Train Statien

i

=

wecy Bund
Fing finad
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Site: Ring Road-West Inter-
section-PM

Phase Copy of A
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SC Hwy and Feehans Road

MOVEMENT SUMMARY Site: Feehams Rd/SC Hwy AM

Feehams Rd/SC Hwy
Signals - Fixed Time  Cycle Time = 140 seconds (Opiimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand E Level of 95% Back of Queue
Flow Distance
veh/h m
South: SC Hwy
1 L 37 [} 0.029 10.5 LOSE 03 24 014 067 S6.4
2 & 1200 00 0827 8.0 LOSE 435 339.5 1.00 1.07 238
3 R 16 [1X1] 0.147 80.4 LOSF 186 1.4 088 o7 201
Approach 1253 [1X1] 0827 &7.4 LOSE 435 3385 087 1.06 241
East: Southern EEWE
4 L 42 [1X0] o212 32.0 LOSC 36 255 077 oTe 35.2
5 T 48 0.0 0212 29 LOSC 36 255 07 061 344
B 33 303 0.0 0.948 100.5 LOSF 271 189.7 1.00 1.08 17.6
Approach 394 00 0.948 24.0 LOSF 271 189.7 [18: 3 1.00 19.7
North: SC Hwy
7 L 137 0o 0.185 11.3 LOSE 20 138 020 n.es 55.3
8 T 635 0.0 0.480 40.1 LOSD 18.3 1281 085 073 331
2 R 101 0.0 0243 103.1 LOSF 10.1 70.4 1.00 1.03 16.6
Approach 873 0.0 0.543 429 LOSD 18.3 1281 077 076 36
West: Feehams Rd
10 L 404 00 0833 837 LOSF 448 3145 1.00 1.21 201
1 T 184 0o 0524 745 LOSE 443 3145 1.00 121 16.6
12 R 147 0.0 0.802 726 LOSE 11.5 80.8 085 0.s0 220
Approach 736 0o 0533 78.2 LOSE 443 3145 088 114 201
All ‘Vehicles 3255 0.0 0.549 855 LOSE 485 338.5 052 0.9 238
Level of Service (Aver. Int. Delay) LOS E. Based on average delsy for all vehicle movements. LOS Method: Delay (HCM].
Level of Service (Worst Movement): LOS F. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS vslues are bassd on average delay for all vehicle movements,
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PHASING SUMMARY Site: Feehams Rd/SC Hwy AM

Feehams Rd/SC Hwy
Signals - Fixed Time  Cycle Time = 140 seconds {Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B, C, D

Output Sequence: A,B,C,D

Phase Timing Results

Phase A B C 1]
Green Time (sec) 3 45 24 36
Yellow Time (sec) 4 4 4 4
AllRed Time (sec) 2 2 7 2
Phasss Time (sec) 14 52 a0 44
Phase Split 10% 37 % 21% 3%
Phase A Phase B Phase C
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MOVEMENT SUMMARY Site: Feehams Rd/SC Hwy PM

Feehams Rd/SC Hwy
Signals - Fixed Time  Cyele Time = 125 secends (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand Y Level of 95% Back of Queus Prop. Effective Average
Mov ID - Tum Flow HV Vehicles  Distance
veh/h % veh m

1 L 7 (1] 0.103 1.6 LOSB 12 3.1 022 fX=r) 549

2 T 454 0.0 o 204 LOSC 10.3 720 0.63 0.54 437

3 R 53 0.0 0.256 573 LOSE 38 273 0.88 075 255
Approach 614 a0 0.256 224 LOSC 10.3 72.0 0.0 057 439
East: Southern EEWE

4 L 16 00 0.203 41.6 LOsSD 18 128 096 073 31.0

5 T 16 0.0 0.203 325 LOSC 18 128 0.96 o070 294

& R 137 o0 0.701 708 LOSE 102 715 1.00 084 223
Approach 163 0.0 0.70 B4.5 LOSE 102 715 0.99 082 234
North: SC Hwy

T L 303 0.0 0.267 10.4 LOSB 24 17.0 015 068 56.4

8 T 1311 (1] 0.693 269 LOsC 31 217.5 024 076 40.2

g R 211 0.0 0.636 62. LOSE 13.6 95.4 0.88 0.63 241
Approach 1826 (1] 0.693 282 LOsC 31 217.5 074 076 39.2
West: Feehams Rd

10 L a1 0.0 0.567 385 LOSD 6.0 41.8 0.98 0.80 3z

11 T 41 0.0 0.568 204 LOSC 6.0 418 0.88 078 303

12 R 33 0.0 0.167 654 LOSE 27 18.2 0.95 073 235
Approach 164 0.0 0.568 41.6 LOsSD 6.0 418 0.a7 078 295
All Vehicles 2773 (1 1] a.701 289 LOsSC 3 2175 074 072 378

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 E. LOS Metheod for individual vehicle movements: Delsy (HCM).
Approach LOS values are based on average delay for zll vehicle movements.
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PHASING SUMMARY Site: Feehams Rd/SC Hwy PM

Feehams Rd/SC Hwy
8ignals - Fixed Time Cycle Time = 125 secends (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B, C, D

Qutput Sequence: A, B,C, D

Phase Timing Results

Phase A B C D
Sreen Time (sec) 22 &0 13 5]
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 2 2 2
Phase Time (sec) 23 66 19 12
Phase Split 2% 53% 15 % 10 %
Phase A Phase B Phase C
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i d = | I il = (it
i r 1
= SC Hiy [— C Hay (] SC Hwy

Phase D

SC iy

JL
:y / H
= &



SC Hwy and Whites Rd

MOVEMENT SUMMARY

Whites Rd/SC Hwy

Signals - Fixed Time  Cycle Time = 130 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Site: Whites Rd/SC Hwy AM

Demand Level of 95% Back of Queue Prop. Effective  Average
MovID Tum Vehicles  Distance Stop Rate  Speed
m per veh km/h
1 L 21 (1K1} o018 103 LasSB 01 10 012 067 567
2 T 1385 [1K1] 0.896 &30 LOSE 332 2322 1.00 1.02 52
E] R 18 0.0 0182 78.0 LOSE 18 10.5 0.59 0.68 206
Approach 1422 0.0 0.8596 824 LOSE 332 2322 059 1.0 253
East: Southern EWE
4 L 42 0.0 o128 247 LOSC 25 17.7 089 076 391
5 T 26 0.0 0.138 15.6 LOSB 25 17.7 089 0.53 388
B R 337 0.0 0.898 781 LOSE 25.1 175.5 1.00 1.00 210
Approach 403 0.0 0.898 88.5 LOSE 251 175.5 0.95 0es 27
Morth: 5C Hwy
7 L 142 0.0 0147 10.5 LOSB 13 89 0.15 D.g9 S6.4
8 L TAT 0.0 0.484 438 LOsSD 14.8 103.4 0.80 o076 N5
o R 58 0.0 0.869 816 LOSF 54 375 1.00 0.79 199
Appraach 47 0.0 0.869 410 LOSD 14.8 103.4 0.78 0.75 325
West Whites Rd
10 L 621 0.0 0.507 815 LOSE 444 307 1.00 1.15 245
1 g 104 0.0 0.508 52.3 LOSD 44.4 307 1.00 115 228
12 R a3 0.0 0.407 56.1 LOSE 39 41.5 0.88 0.76 25.8
Approach G605 0.0 0.807 59.7 LOSE 44.4 307 0.99 1.1 244
AllVehicles 3583 a0 0.807 568 LOSE 44 4 310.7 093 0.96 263
Level of Service (Aver. Int. Delay) LOS E. Based on aversge delay for all vehicle movements. LOS Msthod: Delay (HCM).
Level of Service (Worst Movement): LOS F. LOS Method for individual vehicle movements: Delay (HCM)
Approach LOS values are based on average delay for all vehicle movemenis
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PHASING SUMMARY

‘Whites RA/SC Hwy
Signals - Fixed Time  Cycle Time = 130 seconds (Optimum Cycle Time - Minimum Delay)

Site: Whites Rd/SC Hwy Al

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B, C, D

Output Sequence: A, B, C, D

Phase Timing Results

Phase A B C D
Green Time {sec) [ 34 26 40
Yellow Time {sec) 4 4 4 4
All-Red Time (set) 2 2 2 2
Phase Time (sec) 12 40 32 48
Phase Split 9% 1% 25% B%
Phase A Phase B Phase C
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MOVEMENT SUMMARY

Whites Rd/SC Hwy
Signals - Foxed Time  Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Site: Whites Rd/SC Hwy PM

Movement Performance - Vehicles

Demand Level of 95% Back of Queue Prop. Effective  Average
ity TR Flow Service  Vehicles  Distance Stop Rate  Speed
veh/h veh m per veh km/h
South: 5C Hay
1 L a7 [121] 0.128 1135 LOS B 13 8.1 o D68 552
2 2y 481 0.0 0.651 558 LOSE 108 76.6 1.00 0.82 272
3 R 42 0.0 0.180 E1.6 LOSE 33 229 0.93 0.74 244
Approach 620 0.0 0.851 493 LOSD 108 76.6 0.87 0.80 281
East: Southern EEW E
4 L 18 0.0 0.218 4.2 LOSD 21 14.5 0.96 0.74 M3
5 T 21 0.0 o7 321 LosC 21 145 0.96 o7o a7
6 R 142 0.0 0.648 860 LOS E 104 T0.0 1.00 0.8z 234
Approach 179 0.0 0,648 598 LOSE 100 T0.0 0.88 0.80 45
Morth: SC Hwy
T L 337 (] 0.224 105 LOS B 25 20.5 0.17 0.70 56.3
8 T 1847 0.0 0.647 243 LOsC 273 190.8 0.81 073 M7
g R 265 0.0 0.480 297 LOSC 10.8 76.2 0.64 0.79 w7
Approach 2449 0.0 0.847 233 LOsC 273 190.8 0.70 0.73 427
West: Whites Rd
10 L 114 0.0 0.580 4.0 LOSD 85 BEE o0.87 o.e9 266
ekl T 52 0.0 0.579 449 LosD 85 666 087 0.a7 250
12 R 41 0.0 0.208 B8 LGS E 32 228 0.54 074 244
Approach 206 0.0 0.579 533 LOSD 9.5 66.6 0.97 0.85 253
All Vehicles 3453 0.0 0651 37 LOSC Z2¥3 190.8 077 0.75 36T
Level of Service (Aver. Int. Delay): LOS C. Based on average delay for all vehicle movements. LOS Methed: Delay (HCM)
Level of Service (Worst Movement): LOS E. LOS Method for individual vehicls movements: Delay (HCM).
Approach LOS values are bassd on average delay for all vehicle movements.
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PHASING SUMMARY

Whites RAISC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Site: Whites Rd/SC Hwy PM

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B, C, D

QOutput Sequence: A, B,C, D

Phase Timing Results

Phaze A B c D
Gresn Time (sec) 58 15 14 2]
Yellow Time (sec) 4 4 4 4
All-Red Tims (sec) 2 2 2 2
Phase Time (sec) B4 21 20 15
Phase Split 53 % 18 % 17 % 13 %
Phase A Phase B Phase C
SC ey SC Hay it
_ w — w et —u
% il s |z H
g —_.' = § § =.' =i i —_'. '._— §
271 [ ol | —& | 2 r:
L Ay e #
N £ /
I A Ir
fper— 2O 5 Hay f— SC =y
Phase D
EC
» \
/
4 =
5 &
5|t L
= /l_ i
! sCruy



Burvilles Road and SC Hwy

MOVEMENT SUMMARY Site: Burvilles Rd/SC Hwy AM

Burvilles RAISC Hwy
Signals - Fixed Time  Cycle Time = 130 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

5 Lewved of 95% Back of Queue Prop. Effiective  Average
Mav D Tum Vehicles  Distance 5
m

Approach 2046 0.0 0.705 320 LOsSC 274 1917 0.79 o7t 372

East: Burvilles Rd

4 L &0 0.0 0.109 108 LOSB 1.0 6.7 022 o&d 494

5 T 1" 0.0 0.118 &7.2 LOSE 1.0 T3 0.88 0E8 20.4

(3] R 112 0.0 0.844 80.3 LOSF 5.2 36.2 1.00 079 208
Approach 182 0.0 0544 567 LOSE 52 362 0.74 o074 255
North: 3C Hwy

7 L 443 (1] 0.264 10.6 LOSB 24 16.7 0.08 k=) 56.2

) T 837 0.0 0.329 224 LOSC 10.8 757 0.56 0.43 44 4

E " G4 o0 0.302 583 LOSE 45 38 0.83 075 253
Approach 1349 (1] 0.364 202 LOSC 10.8 T 0.42 0.56 459
West: Burvilles Ra

10 E, 194 [1XH] 0.665 241 LOsSC a8 B3.5 0.84 083 338

1 T 40 o0 0.665 250 Losc =] 635 0.84 oen 222

12 R a5 (1] 0.332 €26 LOSE 71 48.8 0.94 i) 242
Approach 329 0.0 0.665 41.3 LOsSD aa 69.5 0.54 0.8t 301
Al Vehizles 3go7 0.0 0.706 298 LOSC 274 197 067 0.67 81

Level of Service (Aver. Int. Delay): LOS C. Based on averags delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS F. LOS Method for individual vehicle movements: Delay (HCM)
Approach LOS values are based on average delay for sll vehicle movements.
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PHASING SUMMARY site: Burvilles Rd/SC Hwy AM

Burvilles R&/SC Hwy
Signals - Fixed Time  Cycle Time = 130 secends (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B,C, D

Output Sequence: A, B, C, D

Phase Timing Results

Phase A B C D
Green Time (sec) 24 56 20 &
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 Al 2 2
Phase Time (sec) 30 62 26 12
Phasze Split 23% 48 % 20% 9%
Phase A Phase B Phase C
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MOVEMENT SUMMARY site: Burvilles Rd/SC Hwy PM

Burvilles RA'SC Hwy
Signals - Fixed Time Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand . Level of 95% Back of Queue Prop. Effective  Average
Mov D Tum Flow i Distance Speed
vehh m c km/h
South: SC Hwy
1 L 55 [1X1] 0.045 103 LOSB oz 1.4 005 067 568
2 i 529 [1X1] 0.251 245 LoSC 98 B71 o081 067 3549
3 R 153 0.0 0.245 433 LOSD g4 587 0.80 079 0.7
Approach 737 oo 0.245 245 LoscC 98 67.1 075 g9 356
East Burvilles Rd
4 L 229 [1X1] 0.482 155 LOSB 6.3 444 0.42 073 452
5 i 63 0o 0.245 501 LOSD 50 348 083 071 243
(3 R 426 0o 0.802 863 LOSE 14.5 1018 1.00 0.91 229
Approach 724 0o 0.802 48.3 LOSD 14.5 1018 0.81 D84 T4
North: 5C Hwy
7 L 264 oo 0.325 11.0 LOSB 33 231 021 o070 556
8 F 1502 oo 0.826 447 LOSD 281 186.8 0.86 089 30
2 R 211 [111] 0.842 £8.2 LOSE 132 924 0.83 0.91 253
Approach 1997 oo 0241 413 LOsD 281 196.2 024 086 az2
West Burvilles Rd
10 L 64 oo 0.566 472 LOSD 57 40.0 1.00 077 268
11 i 29 oo .566 28.0 LOsSD 57 40.0 1.00 077 271
12 R 23 [1]1] 0.247 71.9 LOSE 21 1486 0.89 071 22
Approach 117 oo .566 408 LOSD 57 40.0 1.00 076 2638
All Vehicles 3575 0o 0.841 419 LOSD 281 196.8 0.82 082 31.5

Level of Service (Aver. Int. Delay): LOS D. Baszed on average delay for all vehicle movements. LOS Methed: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Methed for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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PHASING SUMMARY

Burvilles Ra/SC Hwy

Site: Burvilles Rd/SC Hwy PM

Signals - Fixed Time Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D
QOutput Sequence: A, B,C, D

Phase Timing Results

Phase A
Gresn Time (sec) 37
Yellow Time (sec) 4
All-Red Time (zec) 2
Phase Time (sec) 43
Phase Split 26 %
Phase A
SC Py
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=
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=
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Main St and SC Hwy

MOVEMENT SUMMARY

hain SSC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Site: Main St/SC Hwy AM

Movement Performance - Vehicles

85% Back of Queue
L ‘ehicles Distance
veh m
1 L 52 0.0 0.038 101 LOSB .2 12 0.os 067 570
2 T 1689 0.0 0627 399 LOsSD 30.8 2164 0.84 0.87 305
2 R 142 0.0 D606 730 LOSE 10.5 733 1.00 0.87 217
Approach 1883 0.0 0.827 418 LOSD 308 2164 ez 0.87 209
East Main 5t
4 L 28 0.0 072 383 LOSD 4.6 319 077 0.85 328
5 T 54 0.0 0172 273 LOsSC 48 318 077 084 306
6 R 66 0.0 0212 66.4 LOSE 1.6 9.4 0.97 073 233
Approach 168 0.0 D.212 452 LOsSD 46 318 D.&3 072 274
Morth 5C Hwy
7 L 285 0.0 0.294 108 LOSE 1:3 23 0.07 057 263
g iE 838 0.0 0.404 307 LOsC 124 §6.3 071 .60 56
2] R a8 0.0 0.514 68.3 LOSE 86 455 D.98 077 227
Approach 11889 0.0 0.514 29.0 LOscC 12.4 G6.8 058 0.63 Ira
West Main 5t
10 L 247 0.0 0.827 572 LOSE 278 1952 D.ag 1.03 262
11 T 256 0.0 o.8z27 48.9 LOSD 278 1932 D.e8 1.02 228
12 R 121 0.0 0774 728 LOSE 83 G64.5 1.00 0.89 220
Approach 824 0.0 0.828 56.0 LOSE 278 1952 n.eg 1.00 240
All Vehicles 3873 0.0 0.827 40.2 LOSD 308 216.4 0.83 0.81 04
Level of Service {Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Lewvel of Service {(Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS velues are based on average delay for all vehicle movements.
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PHASING SUMMARY

nain Svrsc H
Signals - Fixed Time

Site: Main St/SC Hwy AM

Cycle Time = 120 seconds

Cyele Time Option- Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: original {phase reduction applied)

Input Sequence: A, Mew Phase - 5, B, C, D

Qutput Sequence: A, B, C, D

Phase A Phase B Phase C
JIL JIL JIL
= E =1'\ /l'= E g‘=l-\ |

ar

=T ey

Green Time = 11 sec
Wellow Time = 4 sec
All-Red Time = 2 ssc
Phnase Time = 17 sec
Phase Split = 14 2%

Phase D

=G sy

JIL

oy
-
4

=

=
\'ﬂr "

—t e

18 UK

Gresn Time = 34 sec
wellow Time = 4 sec
All-Red Time = 2 ssc
Phase Time = 40 sec
Phase Split = 33 %

b

\_I,

r—

Green Time = 41 sec
“ellow Times = 4 sec

All-Red Time = 2 sec
Phase Time = 47 ssc
Phase Split = 28 %

alr|

22 by

Green Time = 10 sec
Yeliow Time = 4 sec
Al-Red Time = 2 sec
Phase Time = 18 sec
Phase Split = 12 %



MOVEMENT SUMMARY Site: Main St'SC Hwy PM

Main StSC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

k 55% Back of Queus
MoviD  Tum Vehicles Distance
veh m

1 L 95 0.0 0.078 10.3 LOSB 0.4 25 0.06 0.67 567

2 T 768 0.0 0.579 449 LOSD 146 1020 0.80 0.76 266

3 R 136 0.0 0.770 718 LOSE 100 B3.8 1.00 0.85 28
Approach 1020 0.0 0.770 453 LOSD 146 102.0 0.63 0.76 267
East Main St

4 i 204 0.0 0.472 371 LosD 125 872 082 0.82 323

5 T 119 0.0 D.472 274 LOSC 125 872 0.82 0.78 293

5] R 379 0.0 0.766 50.0 LOsSD 1.2 732 0.82 0.87 276
Approach oz 0.0 0.765 42.4 LOSD 125 7.2 0.62 0.87 28:3
Morth SC Huy

I L 253 0.0 D.166 10.2 LOSB 1.0 6.3 0.06 0.67 56.3

i T 1517 0.0 0.770 385 LosSD 260 15822 0.91 0.81 A

=l R 200 0.0 D0.556 578 LOSE 18 838 092 0.82 254
Approach 1969 0.0 0.770 368 LoSD 260 1822 0.60 0.80 323
\West Main St

10 L 12 0.0 0678 445 LOsSD 8.8 61.3 1.00 0.82 293

1" T 51 0.0 D678 350 LOsSD 8.8 61.3 1.00 0.82 262

12 R 41 0.0 0.263 B68.8 LOSE 24 237 D.97 0.74 232
Approach 203 0.0 0.678 488 LOsSD 8.8 613 0.99 0.8 274
All Vehicles 3885 0.0 0.770 406 LOSD 260 1322 082 0.80 04

Level of Service {Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Semvice {(Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM)
Approach LOS values are based on aversge delay for all vehicle movements.
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PHASING SUMMARY Site: Main St/SC Hwy PM

Main St'SC Hwy
Signals - Fixed Time Cycle Time = 120 seconds

Cycle Time Option: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D, Copy of A

Output Sequence: A, B, C, D, Copy of A

Phase A Phase B Phase C

=™ m | — ="
= \
o
| i I
I—f BC Huy ey BC =Wy —] BC By
Green Time = & sec Green Time = 27 sec Green Time = 10 sec
Wellow Time = 4 sec Yellow Time = 4 sec Yellow Time = 4 sec
All-Red Tims = 2 ssc All-Red Times = 2 ssc
Phase Tims = 12 sec Phase Time = 23 sec =]
Phase Split = 10 % Phase Split = 27 % FPhase Split= 12 %
Phase D Phase Copy of A
20 Huy 2 somy
- -
d .
~ — L
E| el | =
2 ﬂl 2 ﬂ. ' ’ r 2
L 2 .
.
=0 ruy L =G ey

Green Time = 3& sec Green Time = 11 sec
Yellow Time = 4 sec “Wellow Time = 4 sec
All-Red Time = 2 s=c All-Red Time = 2 sec
Phase Time = 42 sec Phase Time = 17 sec

Phase Split = 35 % Phase Split = 14 %



Access St and SC Hwy

MOVEMENT SUMMARY Site: Access St/SC Hwy AM

Access SUSC Hwy
Signals - Fixed Time  Cycle Time = 80 seconds

Movement Performance - Vehicles

95% Back of Queue
i 2

MoviD  Tum n Vehicles Distance
veh m

1 L 20 0.0 0013 10.0 LOS A 0.0 0.3 0.05 067 572

2 T 1545 11} 0755 257 Losc 186 1300 ] 0.80 382

3 R 241 0.0 0&2e 425 LOsSD 10.3 718 D.93 0.82 310
Approach 1806 0o 0755 2T LoscC 18.6 1300 089 0.80 72
East Access St

4 E &0 0.0 0.2z0 243 LOSC 25 17.3 D83 077 394

5 T 24 0.0 0220 148 LOSB 25 173 D.85 0.66 BT

] R 112 0.0 0385 50.0 LosD 3z 27 089 074 276
Approach 186 0o 0396 378 LosD 32 227 0.83 074 33
North SC Huy

7 L 445 0.0 0.408 124 LOSB 6.2 437 D39 074 536

8 T 235 0.0 0848 320 Losc 1.5 804 D83 078 343

8 R €5 0.0 0.464 512 LOsSD T 26.0 D83 075 276
Approach 1248 0o 0645 264 LOSC 4.5 804 n7s [ 385
West Access St

10 L 271 0.0 0778 308 LoscC 1.6 314 k=t 054 356

" T 89 0.0 0.779 218 LOSC 11.6 814 D.gs 092 321

12 R 100 0.0 0323 378 Loso 48 324 D.87 077 320
Approach 469 0o 0779 30.4 LOSC 1.6 814 D.8s 0.80 341
All'VVehicles 3820 0.0 0.779 281 LOSC 186 1300 D.85 0.80 383

Level of Service (Aver. Int. Delay): LOS C. Based on average delay for all vehicle movements. LOS Methed: Delay (HCM).
Level of Service {Worst Movement): LOS D. LOS Method for individual vehicle movements: Delsy (HCM]).
Approach LOS values are based on average delay for all vehicle movements.
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PHASING SUMMARY Site: Access St/'SC Hwy AM

Access SUSC Hwy
Signals - Fixed Time Cycle Time = 80 seconds

Cyecle Time Option: Practical Cycle Time
Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, New Phase - 5, B, C, D
Output Sequence: A, New Phase - 5, B, C, D

Phase A Phase New Phase - 5 Phase B

o0 Ly 20 by

— =1 T 5=

[l air

=2 ey oy =€ rmy B =2 by
Green Time = 6 sec Green Time = 4 sec Green Time = 17 sac
Yellow Time = 4 sec YWellow Time = 4 sec Yellow Time = 4 sec
All-Red Time = 2 sec Al-Red Time = 2 sec Al-Red Tim: 2 sec
Phase Tim. 12 sec Phase Time = 10 sec Phase Time = 22 sec
Phase Split= 15 % Phase Split = 12 % Phase Split = 28 %

Phase C Phase D
=2 ey =€ Hay

Jv HJIL
e

_
= =

= = - Tl
i F ™ i
H 3 i | r i
s .
S
BC Hwy e BC oy
Green Time = 17 sec Green Time = 6 sec
Yellow Time = 4 sec Yellow Time = 4 sec
All-Red Time = 2 sec All-Red Time = 2 sec
Phase Tim 23 sec Phase Time = 12 sec

Phase Split = 25 2% Phase Split = 15 %



MOVEMENT SUMMARY Site: Access St/SC Hwy PM

Access SYSC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

E 95% Back of Queue
Mov ID Tum Vehicles Distance
veh m

1 L a5 0.0 0.073 10.3 LOS B 0.3 23 0.06 0.67 6.7

2 T 1042 0.0 0.480 28.8 LOsSC 15.1 105.5 D.72 082 361

2 R 152 0.0 0.501 B60.6 LOSE 9.7 B3.2 0.93 0.80 247
Approach 1280 0.0 D0.501 322 LOSC 15.1 105.5 0.70 085 350
East Access St

4 L 228 0.0 D626 437 LOSD 14.2 99.6 0.8z 0.34 301

s T 106 0.0 0.526 342 LOSGC 142 93.6 0.92 0.8 26.6

& R 428 o.a D685 58.9 LOSE 16.4 1143 D.96 0.84 256
Approach 782 aa 0B85 438 LOSD 16.4 1143 094 0.88 270
Morth SC Hwy

7 L 284 0.0 D.240 11.2 LOSB 37 26.0 0.23 a7 55.2

g T 1522 0.0 0.706 3341 LOSC 241 163.3 0.85 0758 339

] R 199 0.0 0.670 B2.7 LOSE 12.6 33.2 0.97 0.83 241
Approach 2016 00 0.706 33.0 LOSC 241 168.8 0.77 075 44
West Access St

10 L 100 oa DE&52 41.4 LOSD 73 513 1.00 a.81 310

11 T 45 [k} D651 318 LOsSC T3 513 1.00 081 274

12 R k1 0.0 0.262 68.0 LOSE 31 217 0.98 073 230
Approach 182 0.0 0.651 444 LOSD 7.3 £1.3 D.e9 0.80 281
Al Wehizles 4240 0.0 D.706 36.3 LOSD 241 163.3 079 074 325

Level of Service {Aver. Int. Delay): LOS D Based con average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are bazed on aversge delay for all vehicle movements.

PHASING SUMMARY Site: Access SUSC Hwy PM

Access SESC Hwy
Signals - Fixed Time Cycle Time = 120 seconds

Cycle Time Cption: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn {phase reduction applied)
Input Sequence: A, B, C, D, Copy of A

Cutput Sequence: B, C, D, Copy of A

Phaze B Phase C Phase D
JIL| JIL I
- 1 | S o | i e 1 |

| qr ]

| | BT Hwy L | 20 ey m— =C By
Green Time = 43 sec Green Tims = 9 sec Green Time = 25 sec
Wellow Time = 4 sec ellow Time = 4 sec Yellow Time = 4 sec

All-Red Time = 2 sec
Phase Tims = 49 sec
Phase Split = 40 %

All-Red Time = 2 sec
Phase Time = 31 sac
Phass Split = 25 %

Phase Copy of A

20 Hmy

L
+ F

i

BT Hwy

|3 S5y

Arzess Bt

Green Time = 18 sec
Wellow Time = 4 sec
All-Red Time = 2 sec
Phase Tims = 25 sec
Phase Split = 20 %



Boundary Road and SC Hwy

MOVEMENT SUMMARY

Boundary RAISC Hwy
Signals - Fixed Time

Site: Boundary Rd/SC Hwy AM
Cycle Time = 120 seconds

Movement Performance - Vehicles

95% Back of Queue

Mov ID Tum Wehicles Distance
veh m
1 L 22 0.0 D0.016 10.0 LOSB 0.1 04 0.05 0.87 57.2
2 T 1552 0.0 073 345 LosCc 250 1752 D&7 77 a3
3 R 239 0.0 0710 61.2 LOSE 147 1023 D97 0.54 244
Approach 1813 0.0 073 378 LOSD 250 1752 D.E&7 078 3
East Boundary Rd
4 L &0 0.0 D0.165 26.4 LOSC 3.3 23.0 0.76 078 251
=1 T 28 0.0 0165 169 LOSB 33 230 D76 o.60 i58
€ R 111 a.a 0.442 70.4 LOSE 48 321 1.00 078 225
‘Approach 188 0.0 0442 455 LosD 48 321 0.8 074 271
Morth SC Hwy
7 L 444 0.0 0401 1086 LOSB 23 163 0.0s 068 563
8 T 832 0.0 0.282 296 LOsSC 121 349 DEQ 059 363
=] R &1 0.0 0186 55.8 LOSE 41 288 0.54 0.7e 260
Approach 1337 0.0 0401 245 LOsSC 121 G498 0s0 063 404
West Boundary Rd
10 L. 288 0.0 0729 480 LOsSD 178 1243 085 085 282
11 T 112 0.0 0720 367 LOsD 17.8 1243 085 0.85 256
12 R a9 0.0 0.715 73.3 LOSE T2 503 1.00 0.84 219
Approach 459 0.0 0.729 489 LOsSD 17.8 1243 D.96 0.8s 263
All Vehicles 3347 0.0 0.731 352 LOsSD 250 3 e 0.76 075 azo
Level of Service (Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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PHASING SUMMARY

Boundary RA/SC Hwy
Signals - Fixed Time Cycle Time = 120 seconds

Site: Boundary Rd/SC Hwy AM

Cyele Time Option Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C,D

Qutput Sequence: A, B, C, D

Phase A Phase B Phase C
JL JL JiL
& j - g I i 5
= Ei| = B = =
P s \\

2 twy

Green Time = 21 sec
wellow Time = 4 sec
All-Red Time = 2 sec
Phase Tims = 27 sec
Phase Split= 22 %

Phase D

n

Al

20 twy

Green Time = 25 sec
“rellow Time = 4 sec
All-Red Time = 2 ssc
Phase Tims = 31 sec
Phase Split= 25 %

e BC ray
Green Time = 42 sec
Yreflow Time = 4 sec
All-Red Time = 2 sec
Phase Tim 45 sec
Phase Split = 40 %

qir

— 56 by
Green Time = & ssc
Yeliow Time = 4 s=c
All-Red Time = 2 sec
Phases Tim 14 sec
Phase Split = 11 %




MOVEMENT SUMMARY Site: Boundary Rd/SC Hwy PM

Boundary Rd/SC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

85% Back of Queue

Mov ID N Vehicles Distance
veh m

1 L 103 0.0 0.093 10.4 LOSB 0.4 23 0.06 087 566

2 T 1245 0.0 o7m 376 LOsSD 223 156.1 D.88 o077 316

3 R 120 0.4 0618 B1.5 LOSE 83 578 1.00 a07s 44
Approach 1586 0.0 0.701 377 LOsSD 223 156.1 0.83 aTe 318
East Boundary Rd

4 L 179 0.0 D.697 485 LOsSD 18.2 106.5 D.e7 0.82 87

5 T 129 0.0 0.697 38.5 LOSD 15.2 106.5 0.e7 0.89 25.2

[ R 222 0.0 0.665 §45 LOSE 1.3 79.0 1.00 0.82 237
Approach &41 0.0 0.897 54.8 LOSD 152 106.5 D.e9 087 253
Morth SC Hwy

T L 222 0.0 0.163 10.1 LOSB 0.8 5.5 0.08 067 570

8 T 1563 0.0 0619 257 LOSC 213 1483 0.73 065 BT

t:] R 214 0.0 0683 621 LOSE 123 834 .87 083 242
Approach 1989 0.0 0683 279 Losc 21.3 1483 D.65 0.67 76
West Boundary Rd

10 L 122 0.0 0.264 =T LOSD 8.2 377 D.86 0.88 324

" T 56 0.0 0.264 283 LOSC 82 517 D.86 0.78 282

12 R 44 0.0 0.218 58.6 LOSE 3.4 237 D.e2 0.74 2489
Approach 222 0.0 0.364 387 LosD 82 S5T.T 087 0.81 pri=k]
All Vehicles 4431 0.0 orm 358 LosD 223 156.1 0.79 074 27

Level of Service (Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Zervice (Werst Movementy LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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PHASING SUMMARY Site: Boundary Rd/SC Hwy PM

Boundary RA'SC Hery
Hignals - Fized Time Cycle Time = 120 seconds

Cycte Time Optizn: Optimum Cycle Time (Minimum Delay}
Phase tmas daterminsd by the program

Zequenca: Leading Right Turn

input Sequence: A E, C. D, Copy of &

Cwutput Seqguence: A, B, C. D, Copy of &

FPhase & Phase B Phase C

BC Ly

—l3 / 23 L
. #
- e BE ey
‘Graen Time = & s2C Grean Tima = 38 580 Grean Timz = 16 s2c
Yeldow Tima = 4 sac Yelow Time = 4 seC Yaliow Time = 4 56
Al-Red Tima = 2 gac Al-Rad Tima = 2 sac All-Rad Tima = 2 52C
Srage TIme = 12 gac Bhage Time = 44 sac Bhasa Time = 22 sac
Phase Spit =10 %= Phase Spiit = 36 % Phasa Spit = 15 %
Phase D Phase Copy of &
il
J |
i=i o= H— N
1 —is r—1
— Fryee.
‘Sraen Tims = 22 &80 Sreen Tima = 3 sac
Yedow Tima = 4 s2c Yelow TIme = 4 s52C
All-R2g Tima = 2 cag All-Rag Tima = 2 cac
Srase TIms = 25 zac Bhage Time = 74 zac

Prase Spill = 23 % Phase Spit=11 %%



Left In Left Out (South)

MOVEMENT SUMMARY Site: Left in Left Out South AM

MNew Site
Giveway | Yield (Two-Way)

Movement Performance - Vehicles
Demand E Leved of 95% Back of Queue Prop. Effective  Average
Speed

Mov ID  Tum Flow Vehicles Distance
vehh = km/h

South: RoadName

1 L 196 0.0 0.105 8.2 LOS A 0.0 0.0 0.00 067 490

2 T 1293 0.0 0.221 0.0 LOS A 0.0 0.0 0.00 0.00 €0.0
Approach 1488 0.0 0.221 1.1 LOS A 0.0 [1X1] 0.00 o.09 58.3
Morth: RoadName

8 T 873 0.0 0.148 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 873 0.0 0.148 0o LOS A 0o 0.0 0.00 0.00 60.0
West: RoadName

10 L 393 0.0 0.933 50.5 LOSF 143 99.8 0.88 1.88 251
Approach 393 0.0 0.932 50.5 LOSF 143 99.9 0.%8 1.88 251
All \Vehicles 2734 0.0 0.932 7.8 MNA 14.3 89.9 0.14 031 494

LOS (Aver. Int Delay) MA. The average intersection delay is not a good LOS measure for two-way sign contrel due to zerc delays asso-
ciated with majer road movemsnts

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

Approach LOS values are bassd on the worst delay for any vehicls movement.
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MOVEMENT SUMMARY Site: Left in Left Out South PM

New Site
Giveway [ Yield (Two-Way)

Movement Performance - Vehicles
Demand i Level of 95% Back of Queue Prop. Effective Average
i Spead

Mov ID Tum Flow Vehicles Distance  Queued
veh/h km/h

South: RoadMame

1 {5 160 ao 0.086 82 LOS A oo oo 0.00 D67 480

2 T 552 an 0.0%4 oo LOS A ao oo 0.00 0.00 600
Approach T2 ap 0084 18 LOS A oo oo 0.00 D15 571
Morth: Roadhame

3 T 1483 0.0 0.250 oo LOS A 0.0 o0 0.00 .00 &0.0
Approach 1483 0.0 0250 oo LOS A 0.0 o0 0.00 0.00 0.0
West: RoadName

10 I 63 0.0 0.068 105 LOSB 04 286 0.54 D74 46.5
Approach 63 0o 0.068 105 LOSB 04 26 0.54 074 46.5
All Vehicles 2243 0.0 0250 eks] MNA 04 26 0.02 o.o7 58.5

LOS (Awver. Int. Delay): MA. The average intersection delay is not & good LOS messure for two-wsy sign contrel dus to zero delays asso-
ciated with major road movemants.

Level of Service (Worst Movement): LOS B. LOS Method for individual vehicle movemants: Delay (HCM),

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

Processed- Tuesday. 22 August 2011 2:52:23 PM Copyright @ 2000-2010 Akcelik & Associates Pty Litd SIDRA -
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Left In Left Out (North)

MOVEMENT SUMMARY Site: Left in Left Out North AM

New Site
Giveway / Yield (Two-'Way)

Movement Performance - Vehicles
Demand B Level of 55% Back of Queue Prop. Effective  Average

Mov ID Tum Flow Service  Vehicles  Distance Speed
veh/h km/h

South: Roadhame

1 L 39 oo 0.021 82 LOS A 04g [XH] 0.00 DE7 480

2 T 1552 0.0 0.265 0o LOS A 00 0.0 0.00 0.o0o 60.0
Approach 1591 o0 0.265 D2 LOS A 04 [1X+] 0.00 0.0z 587
Morth: RoadName

] A 1355 (111} 0232 0o LOS A 040 (1] 0.00 o.oo 60.0
Approach 1355 oo 0222 0o LOSA 0o 0o 0.00 o.oo 600
West: RoadName

10 L 155 0.0 0.467 248 LOSC 28 185 088 1.06 358
Approach 155 o0 D0.467 248 LOsSC 28 185 0.89 1.06 356
All Vehicles 3100 00 0.467 13 MNA 26 185 0.04 0.06 57.8

LOS (aver. Int. Delay): NA. The average intersection delay is not a good LOS measure for two-way sian control due to zere delays assc-
ciated with major road mevemsnts

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

Approach LOS vslues are based on the worst delay for sny vehicle movement.

Processed: Tussdsy, 23 August 2011 2:55:23 PM Copyright & 2000-2010 Akselik & Associates Pty Lid SIDRA -
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MOVEMENT SUMMARY Site: Leftin Left Out North PM

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Demand Deg. Level of 85% Back of Queue Prop. Effective  Average
Speed

Mov ID  Tum Flow ‘Vehicles Distance  Queued Stop Rate
vehmh per veh km/h
South: RoadName:

1 L 140 00 0.075 82 LOS A 0o 0.0 o.oo 067 490

2 T 1693 1] 0.260 0o LOS A 0o 0.0 0.00 0.00 £0.0
Approach 1838 00 0.280 o0& LOS A 0o 0.0 o.o0 005 59.0
North: Roadhame

3 T 2216 0.0 0.379 0o LOS A 0o 0.0 000 0.00 60.0
Approach 2218 00 0.378 oo LOS A 0o 0o oc.on 0.00 60.0
\West: RoadName

10 L. B0 0.0 0.239 252 LOsSD 11 76 0.88 o.e8 354
Approach (=) 0.0 0.238 252 LOSD 11 TE 089 k=) 354
All'Vehicles 4114 00 0378 o0& MA 1:1 76 001 0.04 590

LOS (Aver. Int. Delay): NA. The average intersection delay is not & good LOS messure for two-way sign contrel due to zere delays assc-
ciated with majer road movemeants.

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

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

Processed: Tuesday, 22 August 2011 2:56:44 PM Copyright ® 2000-2010 Akeelik & Associates Pty Ltd SIDRA -=
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Ring Road and East intersection (Interim)

MOVEMENT SUMMARY

Site: Ring Road-East Intersection-
AM - Interim

Ring Road-East Intersection-AM

Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Demand Level of 95% Back of Queue Prop. Effective  Average
Mov D Tum Flow Service  Vehitles  Distance  Queued Rate Speed
veh/h veh m km/h
South: Connector Road
1 L 252 20 0.452 11.9 LOSB 4.3 341 0.30 0.70 4635
3 R 360 20 0.502 264 LOSD 17.1 12186 0.81 0.83 2.6
Approach 612 20 0.502 i LOSC 171 1218 0.60 0.78 2649
East: Ring Road
4 L 77 20 0.073 104 LOSB 08 4.1 0.14 068 566
5 T 563 10.0 0.5M 26.5 LOSD 14.9 113.5 0.87 0.74 4.7
Approach 642 80 0.50 234 LOSC 143 113.5 0.78 0.74 6.2
West: Ring Road
1 T 853 100 0.4681 201 LOSC 71 1301 0.69 0.61 457
12 R 63 20 0.230 583 LOSE 46 328 0.82 0.76 250
Approach 921 9.5 0.481 228 LOSC 171 1301 o 0.62 4335
Al Vehicles 2175 T2 0.502 273 LOSC 171 1301 0.70 070 382

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

Movement Performance - Pedestrians

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

Mov ID Description Flow Delay Service Pedestrian Distance Queued Stop Rate
et = m per ped

P1  Across S approach 53 323 LOSD 0.1 0.1 0.73 073
P3  Across E approach 53 342 LOSE 0z 0.2 0.85 0.85
All Pedestrians 106 432 0.84 084

Lewvel of Service (Aver Int. Delsy) LOS E. Based on sverage delay for sll pedesfrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual pedestian movements: Delay (HCM).

SIDRA -
INTERSECTIO
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PHASING SUMMARY

Site: Ring Road-East Intersection-

AM - Interim
Ring Road-East Intersection-AM
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Split Phasing
Input Sequence: A, B, C
Qutput Sequence: A, B, C
Phase Timing Results
Phase A B c
Green Time {sec) 47 13 T
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 53 24 43
Phase Split 4%  20% 36 %
Phase A Phase B Phase C
2| |= LI - l._ Poi [= :
= @ 3
i e im g | g s
P— Connector Road —f ‘Cermecior Road J—] Connector Raad
s Nermal Movement —— Permitted/Opposed
N Slip-Lane Movement N Cpposed Slip-Lane
—— Stopped Movement [ Continuous Movement
[ Turn On Red [ Undetected Movement
L ] Phase Transition Applied
Procassed: Thurscay, 25 August 2011 11:08:57 AM Copyright @ 2000-201C Akeelik & Associates Pty Ltd SIDRA -

SIDRA INTERSECTION 5.0.5.1510

www.sidrasalutions.com
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MOVEMENT SUMMARY Site: Ring Road-East Intersection-

PM - Interim

Ring Road-East Intersection-FM
Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Demand . Level of 95% Back of Queue Prop. Effective  Average
Mov ID Tum Flow Sal Service  Vehicles  Distance  Queued Speed
veh/h veh m e km/h
South: Connector Road
1 L 141 20 0179 108 LOSB 21 148 0.22 068 4986
3 R 173 20 0.482 S6.6 LOSE 10.8 T 0.94 0.81 257
Approach 314 20 0.482 260 LOSD 10.8 T 0.62 075 23
East: Ring Road
4 L 259 20 0.247 1.1 LOSB 32 228 0.22 0.70 555
5 T 392 10.0 0.404 449 LOSD 11.8 8.7 0.93 0.77 1.0
Approach 651 X} 0.404 21.4 LOSC 11.8 397 0.64 074 71
West: RoadMameRing Road
" T T43 10.0 0.287 6.7 LOS A 9.5 21 0.38 0.35 62.7
12 R 212 20 0.488 226 LOSC 9.4 B7.1 0.67 0.79 260
Approach 955 82 0.488 125 LOSB 9.5 21 0.45 0.45 546
Al VVehicles 1919 BT 0.4%4 227 LOSC 1138 897 0.55 060 431

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

Movement Performance - Pedestrians

Demand Average Level of Awerage Back of Queue Prop. Effective

Mov ID Deseription Flow Delay Service Pedestrian Distance Queued Stop Rale
pedh seC ped m per ped

P1  Across S approach 53 408 LOSE 0.1 0.1 0.83 0.83
P3  Across E approsch 83 250 LOSC 0.1 0.1 0.68 068
All Pedestrians 106 334 074 a74

Lewvel of Service (Aver. Int. Delsy): LOS D. Based on average delay for all pedestrian mevements. LOS Methed: Delay (HCM).
Lewvel of Senvice (Worst Movement): LOS E. LOS Methed for individual pedestrian movements: Delay (HCM).

Processed: Thursday. 25 August 2011 11:05:18 AM Copyright @ 2000-2010 Akcelik & Associates Pty Lid SIDRA -
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PHASING SUMMARY Site: Ring Road-East Intersection-
PM - Interim

Ring Road-East Intersection-PM
Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing

Input Sequence: A, B, C

Qutput Sequence: A, B, C

Phase Timing Results

Phase A B C
Green Time (sec) 23 53 26
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Tims (sec) 25 28 32
Phase Split 24 % 49 % 27 %
Phase A Phase B Phase C
g g g
| [=: i =% i 3
— P— — — — |
% 51 — E ‘% ] — g % - — E
g i E

=
i |
a1l
-
i |

—] Conrector Road — ‘Comnecior Road [ Connestor Road
s Mormal Movement I Fermitted/Opposed

I =lip-Lane Movement I Cpposed Slip-Lane

—— Stopped Movement [ Conftinuous Movement

0 Turn Cn Red S Undetected Movement

[ ] Phase Transition Applied

Processed: Thursday. 25 August 2011 11:05:18 AM Copyright © 2000-2010 Akeelik & Associates Pty Ltd SIDR A -
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Ring Road and Middle Intersection (Interim)

MOVEMENT SUMMARY

Ring Road-Middle Intersection-AM

Signals - Fixed Time Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand
Mov ID Tum Flow
vehih
South: Connector Road
1 L 74 20
3 R 333 20
Approach 605 20
East Ring Road
4 L a3 20
5 T 699 10.0
Approach 782 8.1
West: Ring Road
11 T G641 10.0
12 R 63 20
Approach 709 8.2
Al Wehicles 2100 7.1

Site: Ring Road-Middle Inter-
section-AM -Interim

Level of 95% Back of Queue Prop. Effective  Awverage

Senvice Vehicles Distance Queved Rate Speed
veh m km/h
0.488 132 LOS B 6.3 448 0.38 072 472
0.467 8.3 LOSD 15.8 112.6 0.80 083 3.8
0.467 erii] LOSC 15.8 1126 0.60 078 73
0.078 10.4 LOSB 08 45 0.14 X S6.6
0819 282 LOSD 186 141.4 0.91 0.79 3338
0819 353 LOSD 156 141.4 0.22 0.7 352
0,244 18.6 LOSB 128 95.8 0.84 0.55 47.2
0.248 59.5 LOSE 5.0 35.3 0.52 077 249
0.244 LOSC 128 95.8 0.7 0.57 439
0.619 266 Losc 18.6 141.4 071 071 5.4

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 E. LOS Methed for individual vehicle movements: Delay (HCM).
Approach LOS values ars based on average delay for sll vehicle movements.

Movement Performance - Pedesirians

Demand
Flow
pedh

Mov ID

Description

P1  Across S approach 53
P3  Across E approach 53
All Pedestrians 106

Average Level of Average Back of Queus
Delay Service Pedestrian
SEt ped
323 LOSD o1
542 LOSE 0z
432

Distance
m

o1 073 a3

0.2 0.95 0.85

0.84 084

Lewvel of Service (4ver. Int. Delay): LOS E. Based on sverage delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Mathod for individual pedestrian movements: Delay (HCM).

Processed: Thursday, 25 August 2011 11:07:11 AM
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PHASING SUMMARY

Ring Road-Middle Intersection-AM

www sidrasolutions com

Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing

Input Sequence: A, B, C

Qutput Sequence: A, B, C

Phase Timing Results

Phase A B
Gresn Time (sec) 47 18
Yellow Time (sec) 4 4
All-Red Times (sec) 2 2
Phase Time (sec) 53 24
Phase Split 44 % 0%
Phase A
2| — i
i e

ar

Connector Razd

[ —
s Mormal Movement
W clip-Lane Movement
e ctopped Movement
T Turn On Red
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Site: Ring Road-Middle Inter-
section-AM -Interim
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MOVEMENT SUMMARY

Site: Ring Road-Middle Inter-
section-PM - Interim

Ring Rozad-Middle Intersection-PM
Signals - Fixed Time  Cycle Time = 120 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Leved of
Service

95% Back of Queue
Vehicles Distance

Demand
Flow

Prop. Effective  Average
Qi Speed

Mov ID Tum Rate

veh/h veh m km/h
South: Connector Road
1 L 137 20 0.152 103 LOSE 1.7 11.8 019 067 501
3 R 167 20 0.487 553 LOSE 104 743 0.53 0.81 26.0
Approach 304 20 0.457 251 LOSD 104 7432 080 075 332
East: Ring Road
4 L 251 20 0223 11.1 LOSB 3.1 218 0.2 070 556
5 T 304 100 0.453 477 LOSD 93 742 054 076 298
Approach 555 6.4 0.452 1.z LoscC 93 742 081 074 372
West Ring Road
" T 77e 100 0.204 Tz LOS A 102 775 0.4 0.38 618
12 3 205 20 0.456 20.5 LOSC 83 62.8 064 079 2
Approach oa4 83 0.456 121 LOSB 102 775 048 0.45 55.0
All Vehicles 1843 687 0457 216 LOSC 104 7.5 053 0.59 440

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 E. LOS Methed 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
Mov ID Description Delay Semvice Pedestian  Distance Queued
Set ped m
P11 Acress £ approsch 53 442 LOSE 0z 2 0.88 088
P3  Across E approach 53 241 LOsSC 01 01 0.83 083
All Pedestrians 106 341 0.75 075

Level of Senice (Aver. Int. Delay): LOS D. Based on average delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Senvice (Worst Movementy: LOS E. LOS Method for individual pedestrisn movements: Delay (HCM).

SIDRA -
INTERSECTION
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PHASING SUMMARY Site: Ring Road-Middle Inter-

section-PM - Interim

Ring Road-Middle Intersection-Pi
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing

Input Sequence: A, B, C

QOutput Sequence: A, B, C

Phase Timing Results

Phase A B o
Green Time (sec) 24 36 22
Yellow Time (sec) 4 4 4
All-Red Tims (sec) 2 2 2
Phase Time (sec) 30 62 23
Phase Split 25 % 52% 3%
Phase A Phase B Phase C
- ]._5 - ]._3 |- |
= @ =
g = r £ g ﬂ r g g ﬂ r £
— Connetor Road — Cornactor Roa [— Connector Raad
s Mormal Movement N Pcrmitted/Opposed
I clip-Lane Movement W Cpposed Slip-Lane
—— Stopped Movement [ Continuous Movemsnt
0 Twmn On Red [ Undetscted Movement
. Phase Transition Applied
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Ring Road and Western Intersection (Interim)

MOVEMENT SUMMARY Site: Ring Road-West Inter-
section-AM - Interim

Ring Road-West Intersection-AM

Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand
Flow
h/h

Average

95% Back of Queue
Delay i

Wehicles  Distance
veh m

Prop.
Mov ID Tum Gl

Effective Awverage
Rate Speed

vel
South: Connector Read

1 L 132 20 0870 290 LOSD 105 741 0.82 085 318

2 T 76 [1X1) 0872 297 LOSC 105 741 0.82 072 307

3 R 169 20 0.302 51.4 LOSD 111 78.7 0.81 o.80 273
Approach a7 16 0&T1 427 LOSD 111 787 0.8z 0.80 284
East: Ring Road

4 L 52 20 0.061 107 LOSB 06 41 014 o&a 562

5 T 877 10,0 053 2538 LOSD 27 1723 0.80 oo 353

3] R 632 [1X1] 0.707 848 LOSE 234 163.7 0.87 086 237
Approach 1811 5.5 0707 472 LOSD 234 1723 085 077 288
Morth: Train Station

7 L 144 20 0.454 817 LOSF 638 433 0.59 077 203

8 T 72 20 0868 743 LOSE 93 700 1.00 0.8z 188

g R 144 20 0868 842 LOSF 93 70.0 1.00 0.8z 200
Approach 360 20 0.868 81.3 LOSF 98 70.0 1.00 o.80 19.9
‘West: Ring Road

10 L 632 [1X1) a7T 185 LOSB 193 135.0 047 o7 458

11 T 444 10,0 0812 599 LOSE 163 1235 087 0.8 261

12 R 42 20 0.493 s0.0 LOSF 45 318 1.00 o074 185
Approach 1168 38 o077 257 LOSD 18.3 135.0 0.68 079 346
Al Vehicles 3516 4.2 o717 46.4 LOSD 234 1723 0.81 078 286

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

Movement Performance - Pedestrians

Demand Average Level of Average Back of Queue Prop. Effective

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

P1  Across £ approach 53 56.3 LOSE D2 Dz 087 087
PS5 Across N approach 53 B35 LOSF 02 02 0.92 0.92
P7  Across W approach 53 472 LOSE 02 0.2 0.79 0.79
All Pedestrians 159 557 0.86 0.86

Level of Service (Aver. Int. Delay) LOS E. Based on average delay for all pedestrian movements. LOS Method: Delay (HCM).
Level of Senvice (Worst Movement): LOS F. LOS Method for individual pedestrian movements: Delay (HCM)

PHASING SUMMARY Site: Ring Road-West Inter-

section-AM - Interim

Ring Road-West Intersection-AM
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing

Input Sequence: A, B, C, Copy of A, Copy of A
Qutput Sequence: A, B, C, Copy of A, Copy of A

Phase Timing Results
Phase

B [ Copy of Copy of
A
Green Time (sec) 25 23 46 13 7
Yellow Time (sec) 4 4 4 4 4
All-Red Time (sec) 2 2 2 2 2
Phase Time (sec) 31 35 52 19 3
Phase Split % 23% 35% 13 % %
Phasze A Phase B Phase C
Train Statien Train Stzton Train Station
E] ] @ ] Ell H
g —_'.I L —_.'] i ='.I =
e T I —: 8 T
I Connector Road Iy Connacior Road I Connector Road
Phase Copy of A Phase Copy of A
Train stz
"
3= ] j S
= [l




MOVEMENT SUMMARY Site: Ring Road-West Inter-

section-PM - Interim

Ring Road-West Intersection-AM
Signals - Fixed Time  Cycle Time = 120 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Demand Deqg. Average Level of 95% Back of Queue Prop. Effective  Average
Mov ID  Tum Flow Satn Delay Service  Vehicles  Distance  Queued Rate Speed
vehh m km/h
South: Connector Road
1 L a1 20 0.538 97 LOsSD 6.3 446 O.s8 079 3T
2 T 48 0.0 0.538 204 LOsC 6.3 448 0.88 0.77 300
3 R 104 20 0.821 887 LOSE 74 56.0 1.00 0.80 223
Approach 232 18 0.621 509 LOSD T 56.0 0.9 0.789 26.6
East: Ring Road
4 L 191 20 0.380 147 LOSB 45 322 037 072 510
5 T 260 100 0.361 458 LOsSD 54 B3.7 0.91 0.74 07
[ R 137 00 0.235 58.2 LOSE 54 38.0 0.s0 o077 260
Approach B07 48 0.381 288 LOsSD 5.4 B3.7 074 0.74 331
Morth: Train Siation
7 L 76 20 0.460 42.4 LOSD 148 103.7 0.83 0.83 a0z
@ T 203 20 0.680 264 LOSD 228 162.1 0.82 0.81 252
g R 76 20 0.680 4537 LOSD 228 162.1 0.82 0.86 292
Approach 1440 20 0679 425 LosSD 223 1621 0.88 D0.54 294
West: Ring Road
10 L 157 0.0 0117 10.6 LOSE 15 106 07 0.689 56.1
11 T 399 10.0 0.568 481 LOSD 124 4.0 0.96 0.78 207
12 R 156 20 0.488 59.0 LOSE 101 T 0.85 0.81 251
Approach 712 6.0 0.568 422 LOSD 124 84.0 078 0.77 18
AllVehicles 2891 35 0.679 423 LOsSD 2238 1621 024 0.80 303

Level of Service (Aver. Int. Delay): LOS D. Based on average delay for all vehicle movemenis. LOS Method: Delay (HOM).
Level of Service (Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are bassd on average delay for sll vehicle movements.

Movement Performance - Pedestrians

Demand Average Level of Average Back of Queue Prop. Effective

Mov ID Description Flow Delay Service Pedestrian istance Queued Stop Rate
pedh sec ped m per ped

P11 Acress S approach 53 453 LOSE 02 02 0.88 0.88
PS5 Across M approach 53 542 LOSE 0z D2 0.85 085
P7  Across W appreach 53 542 LOSE 0z D2 0.85 085
All Pedestrians 159 517 0.93 083

Level of Service (Aver. Int. Delay): LOS E. Based on average delay for all pedestrian movermnents. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual pedestrisn movements: Delay (HCM).

PHASING SUMMARY site: Ring Road-West Inter-

section-PM - Interim

Ring Road-West Intersection-AN
Signals - Fixed Time  Cycle Time = 120 seconds {(User-Given Cycle Time)

Phase times determined by the program
Sequence: Split Phasing (phase reduction applied)
Input Sequence: A, B, C, Copy of A, Copy of A
Output Sequence: B, C, Copy of A, Copy of A

Phase Timing Results

Phase B [ Copy of Copy of
A
Green Time (sec) 23 1 41 P4l
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 2 2 2
Phase Time (sec) 28 17 47 27
Phase Split 24 % 14 % 38 % 23%
Phase B Phase C Phase Copy of A
Traim Station Trsin staton ran Sttion
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SC Hwy and Feehams Rd (Interim)

MOVEMENT SUMMARY Site: Feehams Rd/SC Hwy AM In-

terim

Feehams RA/SC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demal Level of 95% Back of Queue Prop. Effective Average
Mov ID Tum Sal Service  Vehicles  Distance Queued Stop Rate Speed
per veh

1 L 37 [111] 0038 106 LOSB 03 24 016 088 562

2 T 860 0.0 0.886 S6.3 LOSE 35 2207 1.00 1.01 27.0

3 R 16 0.0 0126 68.1 LOSE 14 98 0.87 a70 24
Approach 1013 0.0 0.886 S48 LOSD 35 2207 087 [ R:1) 274
East: Southern E-WE

4 L 42 0.0 0.188 266  LOSC 3.1 217 0.76 0.78 382

5 T 46 [111] 0188 174 LOSB 31 M7 076 059 76

[ R 305 0.0 0.888 732 LOSE 21.2 143.4 1.00 0.e9 21.8
Approach 394 [111] 0887 617 LOSE 212 14534 085 o8z 40
Morth: SC Hwy

7 L 137 0.0 0.188 11.0 LOSB 17 "7 0.20 o0& 556

3 T 507 0.0 0.468 380 LOSD 13.8 a7.0 0.88 o073 335

g R 101 0.0 0.808 769 LOSE 8.1 7o 1.00 0.66 208
Approach 745 0.0 0.208 280 LOsSD 13.8 97.0 077 o073 333
West: Feehams Rd

10 L 404 0.0 0.885 3.3 LOSE 343 2438 1.00 1.14 42

11 T 184 [111] 0.886 542 LOSD 348 2438 1.00 1.14 25

12 R 147 0.0 0682 582 LOSE a7 B7.7 0.83 0.83 25.2
Approach 736 0.0 0.885 &0.0 LOSE 343 2436 089 1.06 40
AllVehicles 2887 0.0 0.885 S30 LOSD 348 2438 092 0.94 272

Level of Service (Aver. Int. Delay): LOS D. Based on average delay for all vehicle movements. LOS Methed: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Methed for individual vehicle mevements: Delsy (HCM).
Approach LOS vslues are based on average delay for all vehicle movements.
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8000056, GTA CONSULTANTS, FLOATING

PHASING SUMMARY Site: Feehams Rd/SC Hwy AM In-
terim

Feehams RA/SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Tum

Input Sequence: A, B, C, D

Qutput Sequence: A, B, C, D

Phase Timing Results

Phase A B C 1)
Gresn Time (sec) 8 33 22 33
Yellow Time (sec) 4 4 4 4
All-Red Tims (sec) 2 2 2 2
Phase Time (set) 14 39 23 a9
Phase Split 12 % 3% 3% 3%
Phase A Phase B Phase C
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MOVEMENT SUMMARY Site: Feeshams Rd/SC Hwy PM -
Interim

Feehams Rd/SC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand N Level of 95% Back of Queue Prop. Effective  Awverage
Mov ID Tum Flow Service  Vehicles  Distance  Queued Rate Speed
m

South: SC Hwy

1 L T 0.0 0.101 1.5 LOSB 11 77 022 0.69 550

2 T 337 0.0 027 26 LOSC a7 610 087 0.56 435

3 R 53 0.0 0.240 527 LOSD 36 255 0.86 075 27 a
Approach 517 0.0 0.240 40 LOSC a7 610 082 0.60 425
East: Southern E-W E

4 L 16 0.0 0188 39.4 LOSD 17 M7 085 0.73 39

5 T 16 0.0 0188 30.3 LOosC 17 M7 085 0.70 203

[ R 137 0.0 0.825 856 LOSE X 675 1.00 0.81 234
Approach 168 0.0 0.825 0.9 LOSE a8 B7.5 050 0.78 245
Morth: SC Hwy

T L 303 0.0 0.266 10.4 LOSE 24 16.9 0.16 0.689 56.4

) T 1043 0.0 0814 280 LOSC 241 163.9 0.83 0.74 295

g R 211 0.0 0.561 57.2 LOSE 128 39.8 0.55 0.82 2586
Approach 1564 0.0 0814 285 LOSC 241 163.9 072 0.74 290
West: Feehams Rd

10 L a1 0.0 0.548 a7z LOSD 56 354 088 079 326

" T 41 0.0 0.545 8.0 LOSC 5.6 394 0.58 077 049

12 R 33 0.0 0185 815 LOSE 26 18.2 0.93 073 24 4
Approach 164 0.0 0.545 387 LOSD 56 354 087 078 a0z
AllVehicles 2414 0.0 0.625 30.5 LOSC 241 168.9 073 0.72 T4

Level of Service (Aver. Int. Delay): LOS C. Based on average delay for all vehicle movements. LOS Methed: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Methed for individusl vehicls movemants: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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2000058, GTA CONSULTANTS, FLOATING

PHASING SUMMARY Site: Feehams Rd/SC Hwy PM -
Interim

Feehams Rd/SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program

Sequence: Leading Right Tum

Input Sequence: A, B, C, D

Qutput Sequence: A, B, C, D

Phase Timing Results

Phase A B C D
Green Time (sec) 24 52 14 [}
Yellow Time (sec) 4 4 4 4
All-Red Tims (sec) 2 2 2 2
Phase Time (sec) 30 53 20 12
Phase Split 25% 48 % 17 % 10 %
Phase A Phase B Phase C
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SC Hwy and Whites Rd (Interim)

MOVEMENT SUMMARY Site: Whites Rd/SC Hwy AM - In-
terim

Whites RA/SC Hwy

Signals - Fixed Time  Cycle Time = 145 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand . Level of 95% Back of Queue Prop. Effective  Average
Mov ID  Tum Flow Service Vehicles Distance Speed
m z km/h
South: SC Hwy
1 L 21 0.0 0019 10.2 LOSB 01 1.0 a1 0.67 56.8
2 T 1108 0.0 0.549 83.0 LOSF 4598 3473 1.00 113 21.0
3 R 16 0.0 0.203 866 LOSF 17 122 1.00 089 180
Approach 1145 0.0 0348 818 LOSF 436 3473 088 111 22
East: Southern E-WE
4 L 42 0.0 0.152 289 LOSC 23 19.3 o0 0.76 378
5 T 26 0.0 0152 17.8 LOSB 23 18.3 oo 0.54 374
[ R 33T 0.0 0.930 236 LOSF 282 2042 1.00 1.04 18.5
Approach 405 0.0 0.920 81.7 LOSF 292 2042 085 098 201
Morth: 5C Hwy
7 L 142 0.0 0152 10.5 LOSB 1.4 a7 0.14 X 56.4
8 T 585 0.0 0512 452 LOSD 135 129.5 0.88 0.76 31.0
g R 58 0.0 0.748 91.5 LOSF 59 418 1.00 0.82 18.2
Approach 798 0.0 0,748 42.4 LOSD 135 129.5 076 075 3.8
West Whites Rd
10 L 621 0.0 0348 843 LOSF 578 4047 1.00 123 188
" T 104 0.0 0.549 752 LOSE 378 4047 1.00 1.23 15.4
12 R 83 0.0 0.452 823 LOSE 6.5 458 0.88 0.76 242
Approach &0a 0.0 0348 808 LOSF 578 4047 099 118 201
AllYehicles 357 0.0 0.549 716 LOSE 578 4047 052 1.02 228

Level of Service (Aver. Int. Delay): LOS E. Based on average delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS F. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are bassd on average delay for sll vehicle movements.
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2000055, GTA CONSULTANTS. FLOATING

PHASING SUMMARY Site: Whites Rd/SC Hwy AM - In-
terim

Whites RAISC Hwy

Signals - Fixed Time  Cycle Time = 145 seconds (Oplimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B,C, D

Qutput Sequence: A, B, C, D

Phase Timing Results

Phase A B C D
Green Time (sec) [ 43 25 44
Yellow Time (sec) 4 4 4 4
All-Red Tims (sec) 2 2 2 2
Phase Tims (sec) 12 43 34 50
Phase Split 8% 24 5% 23 % 3%
Phase A Phase B Phase C
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MOVEMENT SUMMARY Site: Whites Rd/SC Hwy PM - In-
terim

Whites RA/SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demal Level of 95% Back of Queue Prop. Effective  Average
Mov D Tum Senice Vehickes  Distance  Queued Rate Speed
m

1 L a7 [1X1] 0.127 11.1 LOSE 12 38 0.21 0.69 554

2 T 335 [1X1] 0732 569 LOSE 13.0 90.8 1.00 0.86 2649

3 R 42 0.0 0.168 0.5 LOSE 3.2 228 0.92 0.74 248
Approach 524 [1X1] 0732 464 LOSD 13.0 90.8 0.85 0.82 292
East: Southern E-W E

4 L 16 [1X1] 0267 414 LOSD 20 137 0.88 073 3z

5 T 21 [1X] 0.268 22z LOsC 20 137 0.88 o7 296

[ R 142 [1X1] 0757 706 LOSE 104 728 1.00 087 24
Approach 179 [1X1] 0757 835 LOSE 0.4 i) 0.99 0.84 2386
Morth: 5C Hwy

7 L 337 [1X1] 0.325 105 LOSE 25 208 0.17 0.70 563

8 T 1473 [1X1] 0738 247 LOSC 338 23741 0.85 077 4.7

g R 265 0.0 0.462 279 LOSC 104 73 0.61 0.79 2549
Agpproach 2080 [1X1] 0738 223 LOSC 338 23741 07 0.76 430
West Whites Rd

10 L 114 [1X] 0E58 8.0 LOSE 101 704 0.8 082 253

11 T 52 [1X1] 0857 495 LOSD 101 704 088 082 236

12 R 41 0.0 0.219 64.2 LOSE 33 231 0.96 0.74 237
Approach 206 [1X] 0857 57.7 LOSE 101 704 0.8 o.Es 245
Al Vehicles 2559 (111} 0757 222 LOsScC 33.9 23741 0.77 079 363

Level of Service (aver. Int. Delay): LOS C. Baged on average delay for all vehicle movements. LOS Methed: Delay (HCM)
Level of Service (Worst Movement): LOS E. LOS Methed for individuzl vehicle movements: Delay (HCM).
Approach LOS values ars based on averags delay for all vehicle movements.
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2000088, GTA CONSULTAMTE, FLOATING

PHASING SUMMARY Site: Whites Rd/SC Hwy PM - In-
terim

Whites Rd/SC Hwy

Bignals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B,C, D

Qutput Sequence: A, B,C, D

Phase Timing Results

Phase A B [ D
Green Time (sec) 61 16 12 7
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 2 2 2
Phase Time (set) 67 2 13 13
Phase Split 56 % 18 % 15 % 11 %
Phasze A Phase B Phase C
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Burvilles Road and SC Hwy (Interim)

MOVEMENT SUMMARY Site: Burvilles Rd/SC Hwy AM - In-
terim

Burvilles Rd/SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds {Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand 5 Level of 85% Back of Queue Prop. Effective  Average
Mov ID Tum Flow Service  Vehicles  Distance  Queued Stop Rate Speed
veh/h m per veh

South: SC Hwy

1 L 8 0.0 0.006 100 LOSB 0.0 0.2 005 fk=) 572

2 T 1433 0o Q782 233 LOSC 3.0 217.0 0.80 072 423

3 R 241 0.0 077 £46 LOSE 15.3 1073 0.99 o886 236
Approach 1687 0o .78z 282 LOSC 3.0 217.0 0.82 0.74 258
East: Burvilles Rd

4 L =) 0.0 0.108 1.0 LOSB 1.0 87 0.24 fk=i) 492

5 T 11 0o 107 1.6 LOSE 1.0 6.7 088 0.E6 215

[ R 112 0.0 0.585 742 LOSE 43 338 1.00 077 n7T
Approach 182 0o 0.595 526 LOSD 43 3386 075 073 266
MNorth: SC Hwy

7 L 443 0.0 0.357 10.5 LOSB 22 153 008 fk=i) S6.4

3 T 669 0.0 0.364 17.8 LOSB 111 7T 0.52 0.45 455

g R B4 [1X1] 0.281 570 LOSE 44 305 085 076 256
Approach 1182 0.0 0.364 17.2 LOSB 111 T 037 0.56 487
West: Burvilles Rd

10 L 194 [1X1] 0733 358 LosSD 94 B5.9 058 087 330

11 T 40 0.0 0.734 287 LOsC 94 65.9 ak=1:) 0.8s N3

12 R 96 0.0 0.438 839 LOSE 7.0 430 087 078 238
Approach 329 0.0 0.724 429 LOSD 94 B65.9 [ok=1:) 0.84 295
All Vehicles 3381 0.0 0.762 276 LoOsSC 3.0 217.0 067 0.69 39.4

Level of Service (Aver. Int. Delay): LOS C. Based on average delay for all vehicle movements. LOS Methed: Delay (HCM)
Level of Service (Worst Movement): LOS E. LOS Method for individusl vehicle movements: Delay (HCM),
Approach LOS values are based on average delay for all vehicle movements.
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2000055, GTA CONSULTAMNTS, FLOATING

PHASING SUMMARY Site: Burvilles Rd/SC Hwy AM - In-
terim

Burvilles RA'SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B, C, D

QOutput Sequence: A,B,C, D

Phase Timing Results

Phase A B c D
Green Time (sec) 20 36 14 6
Yellow Time (sec) 4 4 4 4
All-Red Times (sec) 2 2 2 2
Phase Time (sec) 26 62 20 12
Phase Split 2% 2% 17 % 10%
Phase A Phase B Phase C
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MOVEMENT SUMMARY Site: Burvilles Rd/SC Hwy PM - In-
terim

Burvilles Rd/SC Hwy

Signals - Fized Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Demand N Level of 95% Back of Queue Prop. Effective Average
Mov ID  Tum Flow Service  Vehicles  Distance Queued Stop Rate  Speed
veh/h m per veh km/h
South: SC Hwy
1 L 33 0.0 0.046 103 LOSE 02 14 0.05 0.67 56.7
2 T 423 0.0 0.256 49 LOSC 9.8 65.4 0.70 0.58 420
3 R 153 0.0 0.724 £1.0 LOSE 102 71.2 0.95 0.54 248
Approach 631 0.0 0724 224 LOSC 102 712 0.70 0.66 3649
East: Burvilles Rd
4 L 223 0.0 0.587 16.1 LOSE 6.9 43.0 0.46 0.74 44.7
5 T 63 0.0 0.208 469 LOSD 4.3 33.8 0.90 0.70 252
] R 426 0.0 0.682 £1.4 LOSE 13.8 95.3 0.98 0.54 244
Approach 724 0.0 0&82 457  LOSD 136 952 082 0.0 267
Morth: 5C Hwy
7 L 254 0.0 0.334 111 LOSE 335 248 0.22 0.70 554
8 T 1202 0.0 0728 283 LOsC 269 133.1 0.81 0.73 9.4
g R 211 0.0 0841 &0.5 LOSE 13.2 92.5 0.98 0.83 248
Approach 1697 0.0 0728 284 LOsC 269 133.1 073 0.74 385
West: Burvilles Rd
10 L G4 0.0 0.560 473 LOSD 3.8 402 0.99 0.76 284
11 T 29 0.0 0.581 281 LOSD 5.8 402 0.98 077 270
12 R 23 0.0 0.247 72 LOSE 2.1 148 0.98 0.71 221
Approach 17 0.0 0.581 408 LOSD 5.8 402 0.98 0.76 267
AllYehicles 3168 (111} 0.728 245 LOSC 26.9 188.1 0.76 073 249

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 E. LOS Methed for individual vehizle movemsents: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movemenis.

Processed- Tuesday. 30 August 2011 4:22:23 PM Copyright & 2000-2010 Akeslik & Associates Pty Ltd SIDRA -
SIDRA INTERSECTION 5.0 515810 www sidrasolutions com INTERSECTION
Project: P:UM20000-20000UM207681'Sidra Scats)110220-IM20781.5ip

2000058, GTA CONEULTANTE, FLOATING

PHASING SUMMARY site: Burvilles Rd/SC Hwy PM - In-
terim

Burvilles RA/SC Hwy

Signals - Fixed Time  Cycle Time = 120 seconds (Optimum Cycle Time - Minimum Delay)

Phase times determined by the program
Sequence: Leading Right Turn

Input Sequence: A, B,C, D

Qutput Sequence: A, B, C, D

Phase Timing Results

Phase A B (o3 D
Green Time (sec) 21 45 5] 20
Yelow Time (sec) 4 4 4 4
All-Red Time (gec) 2 2 2 2
Phase Time (sec) 27 55 12 26
Phase Spiit 3% 46 % 10 % 2%
Phase A Phase B Phase C
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Main Street and SC Hwy (Interim)

MOVEMENT SUMMARY

Main St'SC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Site: Main St/SC Hwy AM - Interim

Movement Performance - Vehicles

95% Back of Queue
Mov ID Tum Vehicles Distance
veh m

1 L 52 0.4 0.038 10.1 LOSB 02 12 0.05 087 57.0

2 T 359 0.0 0.888 41.8 LOSD 404 2328 D.e7 0.8s5 208

3 R 142 0.0 0.886 783 LOSE 10.9 76.5 1.00 083 205
Approach 1553 0g 0.888 441 LOSD 404 2328 094 034 259
East Main St

4 L 26 0.4 0187 399 LOSD 48 333 D.79 0.85 322

5 T &4 0.0 0187 289 Losc 48 333 D.79 0.88 293

[-] R &6 0.4 0.236 B7.8 LOSE 28 197 0.98 072 229
Approach 168 0g 0.236 488 LOSD 48 333 087 073 26.3
Morth SC Hwy

7 L 265 0.0 0.273 10.6 LOEB 132 3.3 0.07 087 563

g T BEE 0.0 0.432 288 Losc 127 958 D.&7 0.58 333

9 R Fit:] 00 0.566 69.8 LOSE 67 472 0.eg 078 223
Approach 1022 0.4 0.566 26.2 LOsC 137 95.6 0.54 082 397
Wast Main St

10 L 247 0.0 0.898 712 LOSE 323 2261 1.00 1.14 229

11 T 256 0a 0.899 60.8 LOSE 323 2261 1.00 1.14 195

12 R 121 00 0.860 731 LOSE 85 B7.5 1.00 087 209
Approach 624 0.4 0.899 68.3 LOSE 323 226.1 1.00 1.10 212
All'Vehicles 3365 i} 0.599 433 LOSD 404 2828 0.83 0.6 291

Level of Service (Aver. Int. Delay): LOS D. Based on sverage delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual wehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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2000055, GTA CONSULTANTS, FLOATING

SIDRA
INTERSECTION

PHASING SUMMARY

Main SUVSC Hwy
Signals - Fixed Timea

Site: Main StV/SC Hwy AM - Interim
Cycle Time = 120 seconds

Cycle Time Cption: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D

Output Sequence: A, B, C, D
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Green Time = 10 sec
Yellow Time = 4 sec
Adl-Red Time = 2 sec

Green Time = 48 sec
“ellow Time = 4 sec
All-Red Time = 2 sec

Green Time = 9 sec
Yellow Time = 4 sec
Al-FRed Time = 2 sec
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MOVEMENT SUMMARY Site: Main St/SC Hwy PM - Interim

Main StSC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

. 95% Back of Queue
Mov ID Vehicles Distance
veh m

1 L =5 0.0 0.080 102 LOS B 0.4 26 0.06 087 56.7

2 T 832 0.0 0.568 402 LOSD 181 1127 083 073 3035

3 R 1385 0.0 0.770 718 LOS E 10.0 633 1.00 0.85 23
Approach 862 0.0 0.770 420 LOSD 16.1 1127 0.79 074 a0z
East Main St

4 L 204 0.0 0.534 418 LOSD 12.4 24.0 0.87 0.94 309

5 T 119 0.0 0.534 322 LOSC 124 940 D.&7 034 275

] R 379 0.0 0.509 574 LOSE 12.0 542 0.87 0.3 254
Approach 02 0.0 0.509 438 LOSD 12.4 94.0 087 0.50 272
North SC Hwy

7 L 253 0.0 0168 10.2 LOS B 1.0 8.9 0.06 087 563

8 T 1214 0.0 0.801 343 LOSC 30.5 2137 0.80 082 332

] R 200 0.0 0.556 580 LOSE 11.9 338 n.e2 0.82 253
Approach 1666 0.0 0.801 335 LOSC 30.5 2137 077 0.80 341
West Main St

10 L 12 0.0 0.728 455 LOSD 88 618 1.00 0.84 2935

1 T 51 0.0 0727 380 LOSD 28 61.8 1.00 0.34 257

12 R 41 0.0 0.282 632 LOSE 24 240 0.95 074 229
Approach 203 0.0 0.726 477 LOSD 88 618 1.00 0.82 270
Al Vehicles 2434 0.0 0.509 385 LOSD 305 2137 0.81 0.81 ine

Level of Service (Aver. Int. Delay): LOS D. Based cn average delay for sl vehicle movements. LOS Method: Delay (HCM).
Lewvel of Service (Worst Movement): LOS E. LOS Method for individusl vehicle movements: Delay (HCOM).
Approach LOS valuss are based on aversge delay for all vehicle movements.
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PHASING SUMMARY Site: Main StSC Hwy PM - Interim

MMain St'SC Hwy
Signals - Fixed Time Cycle Time = 120 seconds

Cycls Time Option: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D, Copy of A

Qutput Sequence: A, B, C, D, Copy of A

Phase A Phase B Phase C
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Access Street and SC Hwy

MOVEMENT SUMMARY Site: Access St/SC Hwy AM - Interim
Access SUSC Hay
Signals - Fixed Time  Cycle Time = 125 seconds
Movement Performance - Vehicles
95% Back of Queue
Mov ID Tum Wehicles Distance
veh m
1 L 20 0.0 0015 10.0 LOSB 0.1 04 0.0s 087 57.2
2 T 1226 0.0 0780 322 LoscC 30.6 2138 D.87 078 369
2 R 4 0.0 0.e7o 744 LOSE 17.0 119.1 1.00 (k=3 ] 213
Approach 1487 0.0 D870 387 LOsSD 30.6 2138 D.88 0.80 335
East Access St
4 L &0 0.0 0.240 373 LOsSD 41 235 0.94 a77 325
=3 T 4 0.0 0.240 282 LoscC 41 235 0.94 072 31.0
[ R 112 0.0 0.E19 773 LOSE 50 348 1.00 078 211
Approach 196 0.0 D619 59.0 LOSE 50 345 D.97 a77 247
North 5C Hwy
7 L 445 0.0 D482 135 LOSB 90 627 0.25 074 52.3
g T BT 0.0 0421 266 LOsC 12.8 967 0.65 0.58 41.0
] R &5 0.0 0242 E1.8 LOSE 48 33.3 0.89 0.7¢ 242
Approach 1181 0.0 0482 236 LoscC 128 967 0.55 084 427
West Access St
10 L M 0.0 D873 58.2 LOSE 214 150.1 1.00 1.04 254
11 T o9 0.0 D873 481 LOsSD 214 150.1 1.00 1.04 237
12 R 100 0.0 0460 52.0 LOsSD (X 46.1 0.86 077 27.0
Approach 450 0.0 D874 55.0 LOsSD 214 150.1 D.97 0.99% 254
AllYehicles 3242 0.0 D0.674 36.8 LOSD 30.6 2139 0.78 077 338
Level of Service (Aver. Int. Delay): LOS D. Based on average delay for sll vehicle movemenis. LOS Method: Delay (HCM).
Level of Service (Werst Movement): LOS E. LOS Method for individual vehicle mevements: Delay (HCM).
Approach LOS valuss are based on aversge delay for all vehicls movements.
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PHASING SUMMARY Site: Access St/SC Hwy AM - In-

terim

Access SUSC Hwy
Signals - Fixed Time Cycle Time = 125 seconds
Cycle Time Option: O Cycle Time Delay)
Phase times determined by the program
Sequence: Leading Right Turn
Input Sequence: A, B, C, D
Qutput Sequence: A, B, C, D

Phase A Phase B Phase C

2 Huy 22 oy 22 by
[ | [ wlf i | = ¢
I— B0 Huwy — ac ey — B8 Hwy

Green Time = 18 s&c
Tellow Time = 4 sec

All-Red Time = 2 sec
Phase Time = 24 sec
Phase Split = 19 %

Phase D

=2 Hu

HIL

Ar

oty

Green Time = 6 sec
ellow Time = 4 sec
All-Red Time = 2 sec
Phase Time = 12 sec
Phase Split =9 %

I

Access gt

Green Time = 48 sec
“ellow Time = 4 sec

All-Red Time = 2 sec
Phase Tim: S5 sec
Phase Split = 44 %

Green Time = 28 sec
“rellow Time = 4 sec
Al-Red Time = 2 sec
Phase Time = 24 sec
Phass Split = 27 %



MOVEMENT SUMMARY Site: Access St/SC Hwy PM - Interim

Access SUSC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

- 95% Back of Queue
MoviD  Tum Vehicles Distance
veh m

1 L 85 0.0 0.070 10.2 LOSB 0.3 22 0.06 087 S6.7

2 T 224 0.0 0707 40.5 LOSD 21.4 1301 080 078 328

2 R 152 0.0 0.865 76.0 LOSE 1.4 798 1.00 03 210
Approach 1072 0.0 0.8685 4322 LOSD 21.4 1501 085 o7e 35
East Access St

4 L 228 0.0 0.476 373 LOSD 12.8 9.4 0.81 083 325

5 T 106 0.0 0.476 282 LOsSC 12.8 9.4 D.81 07e 313

& R 426 0.0 0.862 56.9 LOSE 12.2 924 0.84 082 2586
Approach T82 0.0 0882 47.0 LOSD 12.2 924 083 0580 281
North SC Hwy

7 L 264 0.0 0.244 1.2 LOSB a7 258 0.23 o 55.2

g T 1226 0.0 0.867 428 LOSD 382 246 4 0.96 082 318

=] R 1989 0.0 0.707 544 LOSE 12.9 0.0 0.93 024 236
Approach 1708 aa 0.867 388 LOSD 352 2464 084 088 327
West Access St

10 L 100 0.0 0.758 45.1 LOSD 78 548 1.00 0.86 295

11 T 45 0.0 0.758 36.0 LOSD 7.8 543 1.00 0.86 277

12 R v 0.0 0.337 711 LOSE 3.2 224 1.00 073 223
Approach 182 oo 0.759 481 LOSD T8 543 1.00 083 73
AllVehicles 3725 0.0 0.867 427 LOSD 352 2464 0.85 0.86 3.0

Level of Service (Aver. Int. Delay): LOS D. Based on averags delay for all vehicle movements. LOS Method: Delay (HCM).
Level of Service (Worst Movement): LOS E. LOS Method for individual vehicle movements: Delay (HCM).
Approach LOS values are based on average delay for all vehicle movements.
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PHASING SUMMARY Site: Access St/SC Hwy PM - In-
terim

Access SUSC Hwy

Signals - Fixed Time Cycle Time = 120 seconds

Cycle Time Option: Opti Cycle Time ini Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D, Copy of A

Qutput Sequence: A, B, C, D, Copy of A

Phase A Phase B Phase C

=2 Huy ac by ¢ Fwy

AL JIL AL

I
I

)Jll.
\*ﬂr

I
r

Tir Alr qr

I— BC Hwy — 2C Hwy — =C Hwy
Green Time = 1 s8¢ Gresn Time = 35 sec Green Tims = 7 ssc
vellow Time = 4 sec “ellow Tims = 4 sec “rellow Time = 4 sec
All-Red Tims = 2 ssc All-Red Time = 2 sec All-Red Time = 2 sec
Phase Tims = 7 sec Phase Tims = 41 ssc Phass Time = 12 ssc
Phase Split=35 % Phase Split = 24 % Phase Split = 10 %
Phase D Phase Copy of A
20 Hy 20 Hwy

JIL JIL

- | P |
| — o | | — T
1= i i 1 (il
26 tuy — 2C by

Green Time = 36 sec Green Time = 11 sec

Yellow Time = 4 sec “ellow Time = 4 sec

All-Red Time = 2 sec All-Red Time = 2 sec

Phase Time = 42 sec Phase Time = 17 sec

Phase Split = 35 % Phase Split =14 %



Boundary Road and SC Hwy (Interim)

MOVEMENT SUMMARY

Boundary RAISC Hwy
Signals - Fixed Time

Site: Boundary Rd/SC Hwy AM Interim

Cycle Time = 120 seconds

Movement Performance - Vehicles

Demand 95% Back of Queue
Mav ID Tum Flow Vehicles Distance
veh/h veh m

1 L 2z 0.0 0.016 10.0 LOS A 0.1 0.4 0.0s 067 572

2 T 1241 0.0 0.709 254 LOSC 263 133.9 077 0.69 41.4

3 R 239 0.0 0821 578 LOSE 13.9 976 083 0.83 254
Approach 1502 0.0 0.709 30.3 LOSC 263 133.9 079 (1] 381
East Beoundary Rd

4 L &0 0.0 0.281 323 LOsSC 25 244 0.89 078 345

5 T 25 0.0 0.281 232 LOsSC 25 244 0.89 070 335

& R 111 0.0 0.293 63.9 LOSE 4.5 317 0.99 075 227
Approach 199 0.0 0.383 51.3 LOSD 45 317 Des a7s 267
Morth SC Hwy

T L 444 0.0 0.414 10.7 LOSB 2.4 16.6 0.08 0.68 561

g T B85 0.0 0.280 210 LOsSC 12.0 4.1 0.55 0.50 454

g R &1 0.0 0.163 52.8 LOSD 39 27 0.80 0.78 2ro
Approach 1171 0.0 0.414 18.8 LOSB 12.0 4.1 0.40 058 471
West Boundary Rd

10 L 285 0.0 0.804 A LOsSC 12.9 903 0.54 0.85 352

1" T 12 0.0 0815 59.2 LOSE 8.3 530 1.00 0.80 220

12 R 29 0.0 0636 70.9 LOSE 7.0 452 1.00 0.30 223
Approach 499 0.0 0.504 445 LOSD 12.8 903 D73 0.83 287
All Vehicles 3371 0.0 0.804 297 LOSC 26.3 133.9 D65 0.69 )

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

PHASING SUMMARY Site: Boundary Rd/SC Hwy AM In-

terim
Boundary Rd/SC Hwy
Signals - Fixed Time Cycle Time = 120 seconds
Cyele Time Option: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program
Sequence: Leading Right Turn
Input Sequence: A, B, C, D
Qutput Sequence: A, B, C, D
Phase A Phase B Phase C
=y 2C Fmy 3¢ by
2 ] T g 4 ] T 7 g 7 i 13
§ — — ';“ ;i- — — E ;ﬂ‘ — — ;“
i=q i} i3 o} = .
— =c T 2c iy L B

Green Time = 24 sec
Yellow Time = 4 sec
All-Red Time = 2 sec
Phase Time = 30 sec
Phase Split = 25 3%

Phase D

=2 Huy

JiL

P Rvpenog

=1
=

r

I

=6 Huy

Green Time = 11 sec
wellow Time = 4 sec
All-Red Tims = 2 ssc
Phase Time = 17 sec
Phase Split = 14 %

Green Time = 52 sec
“ellow Time = 4 sec

Green Time = 9 sec
“rellow Time = 4 sec
All-Red Time =2 sec
Phase Time = 15 sec
Phazs Split = 12 %



MOVEMENT SUMMARY Site: Boundary Rd/SC Hwy PM Interim

Boundary RA/SC Hwy
Signals - Fixed Time  Cycle Time = 120 seconds

Movement Performance - Vehicles

Demand 95% Back of Queue
Mov ID Flow Vehicles Distance
wveh/h m

1 L 103 0.0 0.092 10.4 LOSB 0.4 28 0.06 0.67 56.5

2 T 1076 0.0 0.761 352 LOS D 256 186.0 D.89 0.79 354

3 R 120 0.4 D.673 63.4 LOSE 8.5 552 1.00 0.50 2349
Approach 1289 0.0 0.761 358 LoOsD 2686 1536.0 0.83 078 3495
East Beoundary Rd

4 L 178 0.0 0.724 50.3 LoOsD 156 109.3 0.95 0.54 274

5 T 128 0.0 0.724 41.2 LoOsD 156 109.3 0.95 0.93 26.2

[:] R 232 0.0 0.760 68.9 LOSE 1.7 §2.2 1.00 0.38 227
Approach £41 0.0 0.760 58.1 LOSE 15.6 109.3 0.99 0.90 248
Narth SC Hwy

7 L 222 0.0 0.164 101 LOSB 0.5 3.5 0.06 087 57.0

g T 1251 0.0 0688 22.4 LOSC 253 176.8 0.73 0.88 429

] R 214 0.0 0.719 63.8 LOSE 136 953 0.95 0.34 233
Approach 1686 0.0 0718 26.8 LOSC 253 176.8 0.88 0.68 40.4
West Boundary Rd

10 L 122 0.0 0.245 18.5 LOSB 432 253 0.43 073 423

11 T 56 0.0 0.162 45.5 LOsSD 4.0 2T 0.89 0.68 257

12 R 44 0.0 0.224 62.0 LOSE 25 242 0.94 0.74 243
Approach 222 0.0 0.245 339 LosC 432 253 D.67 072 27
All Yehicles 3845 0.0 D.761 35.5 LOSD 266 136.0 0.758 0.78 3435

Level of Service (Aver. Int. Delay): LOS D. Based on average delay for sll vehicle movemeants. LOS Mathod: Delay (HCM).
Level of Service (Worst Movement)y LOS E. LOS Method for ingividual vehicle movements: Delay (HCM).
Approach LOS values are based on aversge delay for all vehicle movements.,
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PHASING SUMMARY Site: Boundary Rd/SC Hwy PM In-
terim

Boundary RArSC Hwy

Signals - Fixed Time Cycle Time = 120 seconds

Cycle Time Option: Optimum Cycle Time (Minimum Delay)
Phase times determined by the program

Sequence: Leading Right Turn

Input Sequence: A, B, C, D, Copy of A

Output Sequence: A, B, C, D, Copy of A

Phase A Phase B Phase C

=T Huy 2 =0 Fwy

JL JIL JIL

A
L)
1L
Li

)Ju.\
\*ﬂr\

qlr “lr |

| | G Hwy — 2C Fay — SC Hwy
Green Time = & sec Green Time = 42 sec Green Time = 14 sec
Yellow Time = 4 sec “ellow Tims = 4 sec Wellow Time = 4 ssc

All-Red Time = 2 sec All-Red Time = 2 sec All-Red Time = 2 sec
Phase Tims = 12 sec Phase Tims = 45 ssc Phass Time = 20 ssc
Phase Split = 10 2% Phase Split = 40 % Phass Split = 16 %
Phase D Phase Copy of A

20 Huy 2

JiL JL

1Ir(

Squnaary Rt

Pl Lispenog

=
|

r
)“ii“fk

Alr qlr

T HWyY L | aC Hwy
Gresn Time = 21 sec Green Time =7 sec
wellow Time = 4 sec “rellow Times = 4 sec
All-Red Tims = 2 ssc All-Red Time = 2 ssc
Phase Tims = 27 sec Phase Tims = 13 ssc

Phase Split = 22 3% Phase Split = 10 %



Left in left Out — South (Interim)

MOVEMENT SUMMARY site: Left in Left Out South AM -
Interim

New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Level of Back of Queue Prop. Effective Awverage
Speed

Dem 95%
Mov ID Tum Semvice Vehicles Distance  Queued Stop Rate
per veh km/h

South: RoadMame:

1 L 196 [+XH] 0.108 82 LOS A 04g 0.0 o.oo 0.e7 49.0

2 T 13 0.0 0.324 0.0 LOS A 04g 0.0 0.00 0.00 E0.0
Approach 1487 0.0 0.324 1.1 LOS A 04d 0.0 o.o0 0.09 S83
Morth: RoadName

a T B33 00 0178 Do LOS A 0ad 0.0 0.00 0.00 E0.0
Approach 693 [1X1] 0.179 0.0 LOS A 00 0.0 0.00 0.00 60.0
West: Roadhame

10 L 383 0.0 0.842 53.6 LOSF 15.1 105.5 0.58 1.83 242
Approach 383 0.0 0.842 53.6 LOSF 15.1 105.5 0.56 1.83 242
Allehicles 2587 00 0.942 85 MA 151 1055 015 034 45 4

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

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

Approach LOS values ars based on the worst delay for sny vehicle movement.
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MOVEMENT SUMMARY Site: Left in Left Out South PM

New Site
Giveway ! Yield (Two-Way)

Movement Performance - Vehicles
and N Level of 95% Back of Queus Prop. Effective Average
Speed

Dem:
Mov ID Tum Flow Sernvice Vehicles Distance  Queued Stop Rate
m

vehh per veh km/h

South: RoadMame

1 L 160 a0 0.066 6.2 LOS A 0o 0.0 .00 0.&7 490

2 T 552 0.0 0.084 0o LOS A 0o 0.0 0.00 0.00 60.0
Approach Tiz 0.0 0.094 1.8 LOS A 0.0 0.0 0.00 D.15 571
Morth: RoadName

3 T 1463 0.0 0.250 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 1463 0.0 0.250 0.0 LOS A 0o 0.0 0.00 0.00 60.0
West: RoadName

10 L 63 0.0 0.068 105 LOSEB 04 26 0.54 074 46.5
Approach (=] a0 0.068 10.5 LOSB 04 28 .54 0.74 465
All'Vehicles 2243 0.0 0.250 ne MA 04 26 0.02 0.o7 58.5

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 movemsnts.

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

Approach LOS values ars bassd on the worst delay for any vehicls movement.
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Left In left Out — North (Interim)

MOVEMENT SUMMARY Site: Left in Left Out North AM -
Interim

New Site

Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Back of Queue Effective  Average
Speed

k 95% Prop.
Mov ID Tum Sa Vehicles Distance  Queued Rate

km/h

South: RoadMame

1 L 39 0.0 0.021 8z LOS A 0o 0o 0.00 0.67 490

2 T 1241 0.0 0.318 0.0 LOS A 00 0o 0.00 0.00 €0.0
Approach 1280 0.0 0.218 02 LOS A 0o 0o .00 0.02 506
Morth: RoadName

[ T 1199 0.0 0.307 0.0 LOS A 0o 0.0 0.o0 0.00 0.0
Approach 1199 0.0 0.307 oo LOS A [aks] 0o o.00 0.00 E0.0
West: RoadName

10 L 133 0.0 0.311 17.0 LOSC 1.7 122 079 o.e8 40.5
Approach 135 0.0 0.312 17.0 LOSC 17 122 079 o.es 405
Al ehicles 2634 0.0 0318 11 NA 17 122 005 007 532

LOS (Aver. Int. Delay): MA. The average intersection delay is not & good LOS measure for two-way sign contrel due fo zere delays asso-
ciated with major road movements

Level of Service (Worst Movement): LOS C. LOS Method for individual wehicle movements: Delay (HCM})
Approach LOS values are based on the worst delay for any vehicle movement
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MOVEMENT SUMMARY Site: Left in Left Out North PM -

Interim
New Site
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Level of Back of Queue Effective  Average
Speed

95% Prop.
Mov ID Tum Senice Vehicles Distance  Queued Siop Rate
per veh km/h

South: RoadMame

1 L 140 0.0 0.075 82 LOS A 0.0 0.0 0.00 067 490

2 T 1358 0o 0.348 0.0 LOS A 0o 0.0 0.00 0.00 60.0
Approach 1483 0o 0.248 (R LOS A 0o a0 0.00 0.08 55.3
Morth: RoadName

a T 1798 0.0 0.481 oo LOS A 0o [1X+] 0.00 0.00 600
Approach 1793 0.0 0.481 oo LOS A 0.0 0.0 0.00 0.00 &0.0
West: RoadName

10 L B0 0.0 0150 175 LOsSC a7 43 0.80 0.83 405
Approach B0 00 0148 175 LOsSC a7 43 0.80 0.83 405
All'Vehicles 3356 0o 0.461 07 HA [k 45 0.01 0.04 55.9

LOS (Aver. Int. Delay): NA. The average infersection delay is not a good LOS measure for two-way sign control due fo zere delays assc-
ciated with major road movemsnts.

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

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

A 87 High Street South
PO Box 684

KEW VIC 3101
+613 9851 9600
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m

melbourne@gta.com.au

Sydney

A Level 2, 815 Pacific Highway
CHATSWOOD NSW 2067

PO Box 5254

WEST CHATSWOOD NSW 1515
+612 8448 1800

m v

+612 8448 1810
sydney@gta.com.au

m

Brisbane

A Level 3, 527 Gregory Terrace
BOWENHILLS QLD 4006

PO Box 555

FORTITUDE VALLEY QLD 4006
+617 3113 5000

m o

+617 3113 5010

m

brisbane@gta.com.au

Canberra Townsville

A Level 11, 60 Marcus Clarke Street A Level 1, 25 Sturt Street
CANBERRA ACT 2601 PO Box 1064
PO Box 1109 TOWNSVILLE QLD 4810
CIVICSQUARE ACT 2608 P +617 4722 2765

P +612 6243 4826 F +617 4722 2761

F +612 6243 4848 E townsville@gta.com.au

E canberra@gta.com.au

Adelaide

A

m T v

Suite 4, Level 1, 136 The Parade
PO Box 3421

NORWOOD SA 5000

+618 8334 3600

+618 8334 3610
adelaide@gta.com.au

Gold Coast

A

m T v

Level g, Corporate Centre 2
Box 37

1 Corporate Court
BUNDALL QLD 4217
+617 5510 4800

+617 5510 4814
goldcoast@gta.com.au
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