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1. Introduction
1.1 Background

This report has been prepared, on behalf of Norwest City Trust (Mulpha Norwest), to support the submission
and assessment of the Norwest City Marketown Planning Proposal. The proposal seeks to amend The Hills
Local Environmental Plan 2019 (THLEP 2019) to insert revised planning controls for land situated at 4-6 Century
Circuit, Norwest adjacent to the Norwest Metro Station and within the Norwest Strategic Centre.

The Norwest City Marketown Planning Proposal aims to facilitate the long-planned transformation of 46,455
sgm of strategically important land presently containing the Norwest Marketown Shopping Centre and
adjoining lands comprising the Carlile Swimming Centre. The site is situated along a major regional
throughfare in Norwest Boulevarde, connecting to Old Windsor Road to the west and Windsor Road to the
east.

This Planning Proposal will facilitate the appropriate planning controls to facilitate the site's future
redevelopment for a contemporary fransit-oriented and truly mixed-use precinct. The site has a capacity to
deliver a range of employment generating uses in support of the surrounding Norwest Business Park, through
commercial, retail, office, entertainment, tourist/visitor accommodation and community floorspace. These
uses are further enhanced through the proposal’s infroduction of residential uses and the potential for a
diversity of future emerging housing typologies. Mulpha's vision for sustainable development practices are
at the heart of the concept for the site and a range of environmental sustainability initiatives and aspirations
are sought, including renewable energy and building efficiencies.

Development planned for the site will be supported by a range of facilities that will benefit occupants of the
site and the broader region, fogether with infrastructure improvements and upgrades and the delivery of
generous plazas, public squares and open space, facilitating access to an enhanced Norwest Lake
foreshore. Education and collaboration facilities are a primary focus of community life for Norwest
Marketown.

1.2 Site Location, Description and Context

The site is located at 4-6 Century Circuit, Norwest within The Hills LGA. Norwest is approximately 12km north
of the Parramatta CBD, and 35km northwest of the Sydney CBD. The site is strategically located within the
north eastern portion of Norwest Business Park. The Park accommodates an extensive amount of
employment land such as office and business premises and contains a range of facilities and amenities,
including childcare centres, medical facilities, supermarkets, and a range of smaller retail tenants. It also
incorporates recreational areas as well as pedestrian and bicycle linkages.

As shown in Figure 1.1, the site is also directly adjacent to the Norwest Metro railway stafion. Following its
opening in 2019, surrounding each Metro station is an identified precinct that contributes to the Sydney
Norwest Urban Renewal Corridor. In the context of this corridor, the site is situated within the Norwest Precinct.
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Figure 1-1: Location of the site in its surrounding context
(Source: Google Maps, edits by Ethos Urban
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The worker population within Norwest Business Park includes around 30,000 workers, being one of Greater
Sydney’s major employment areas. The workforce includes a large portion of professionals and
clerical/service workers. Health care and social assistance, retail trade, professional, scientific, and technical
services are the largest employing industries in the locality.

The site is situated on the northern side of Norwest Boulevarde, between Brookhollow Avenue (west) and
Century Circuit (east). It comprises two allotments which are legally described as Lot 2 in DP 1213272 (4
Century Circuit) and Lot 5080 in DP1008602 (6 Century Circuit). Both allotments are owned by Mulpha. The
site has a frontage of approximately 185m to Norwest Boulevard and incorporates Century Circuit which
extends eastward within the southern portion of the site. This site was formerly part of the North Sydney Brick
and Tile Company's Brick Works Holding and as noted previously now forms part of the Norwest Business Park.
An aerial view of the site, the relevant allotments and the immediate locality is provided in Figure 1.2.

[ ThesSite (1) NoTToscaLE

Figure 1.2: Site Location
Source: Nearmap, edits by Ethos Urban

1.3 Study Approach

Gennooui Consulting has been commissioned to investigate the traffic implications and parking
requirements of the latest Planning Proposal, and associated access. The following approach was adopted
to assess the traffic impacts of the Planning Proposal:

® The estimate of car parking supply in relation to Council requirements; in this regard the likely impact of
public transport particularly the completed North-West rail corridor, including stations at Norwest and
Bella Vista, on mode of travel will be determined to establish parking requirements and traffic forecasts
associated with this planning proposal.

®  Assessment of existing traffic conditions using recent traffic counts at all intersections along Norwest
Boulevarde between Windsor Road and Reston Grange; these counts were supplemented by counts at
the intersection of Solent Circuit with Fairway Drive (roundabout), and two roundabouts within
Marketown;

® Determine the existing trip generation of the current development based on the latest counts.

e  Estimate future traffic generation and distribution of retail and office developments, residential units and
Hoftel (serviced apartments); and

®  Assessment of traffic impacts of the Planning Proposal on the approach roads and critical infersections to
assess their suitability to accommodate future traffic.
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2. Transport Environment

2.1 Sustainable Transport

The site has excellent access to sustainable transport facilities, including bus services along Norwest
Boulevarde, and walking and cycling facilities. In addition, the North-West Metro line completed in May
2019 included two stations at Norwest and Bella Vista.

2.1.1 North West Metro

The Norwest Metro Statfion is located at the corner of Norwest Boulevarde with Brookhollow Avenue,
approximately 150 metres walking distance from the site (Figure 2-1). The station forms part of the North West
Metro line which is planned to eventually serve metros to the Sydney CBD, Bankstown and Hurstville as part
of the government's 20-year Sydney's Rail Future strategy. Accordingly, the addition of metro services within
the vicinity of the site provides excellent access to the wider Sydney area. It is pertinent to note that the
Norwest Metro Station will be directly connected to Marketown by an underground walkway under Norwest
Boulevarde.

Figure 2-1: Location of Norwest Metro Station and Bus Stops

It is pertinent to this Planning Proposal that the Bella Vista Station Precinct Finalisation Report (2017) prepared
by TINSW, states that currently the majority of trips to and from the precinct are made by private vehicles,
and that a mode share goal of 53% for public and active transport for trips made both to and from the
precinct over time is a realistic goal. In addifion to the new metro line, ways to achieve this goal include:

e all Sydney Metro stations have been planned with bus interchange facilities according to anficipated
future service levels;

® improvements to the rapid bus and suburban bus network;
®  significantly improving walking connectivity and amenity in the precinct;
®  providing improved cycling links and facilities;

. upgrade of Norwest Boulevarde including the signalization of the intersections with Lexington Drive, and
intersection upgrades at Old Windsor Road and Winsor Road.

2.1.2 Buses

Bus stops are located on both sides of Norwest Boulevarde, adjacent to the site. The locations of the bus
stops and the bus network map shown in Figure 2.1. The bus services and the frequency of the services is
provided in Table 2.1.

Page 3



Bella Vista j618X]

Lexington Dr Bella Vista
Edgewater Dr

aulkham -
Hilts % e
Hospita <’>
5 =y
=)
TAFE

01
615X
S1EX pyME 1
628 Q610
. 512X ]
: Ikh 1ol
\% Hills 627
wd -

(-

Figure 2-1: Hillsbus (Northern Western Sydney) Network Map

Table 2-1: Available Bus Services

613X Bella Vista to City Every 20 to 25 minutes in peak periods. Bus service is not

QVB available during off-peak periods.

City QVB to Every 10 to 25 minutes in peak periods. Bus service is not
614X . . )

Crestwood available during off-peak periods.

City to Norwest Every 15 minutes in peak periods, and every 40 minutes during
618X 4 ;

Business Park off-peak periods

Norwest to Every 15 minutes in peak periods, and every 40 minutes during
628 .

Chatswood off-peak periods

Bella Vista to Seven Every 20 to 30 minutes in peak periods. Bus service is not
714 Hills via West available during off-peak periods.

Baulkham Hills

Castle Hill to Seven Every 40 minutes in the morning peak and every 30 minutes in
715 Hill the afternoon peak. Bus service is not available during off-

peak periods.

St Marys to Castle Every 12 to 25 minutes in peak periods, and up to 32 minutes
745 . . .

Hill during off-peak periods

Castle Hill to Every 12 to 25 minutes in peak periods, and up to 32 minutes
T62 . )

Parramatta during off-peak periods

Rouse Hill Town Every 40 to 50 minutes in peak periods, and every 60 minutes
T64 Centre to during off-peak periods

Parramatta
170 Blacktown to Castle | Every 40 to 50 minutes in peak periods, and every 60 minutes

Hill during off-peak periods

Page 4




2.2 Walking and Cycling

The site has excellent walking facilities, with footpaths provided on both sides of all roads within the vicinity
of the site.

Figure 2-3 shows the existing cycle routes in the vicinity of the site. South of the site, Coorumbene Court
forms part of the RMS strategic shared path network. This is a path that provides accessibility at a defined
“low difficulty’ level for users. It is a particularly convenient linkage with respect to the site, once the
proposed shared path along Brookhollow Avenue is completed. The shared pathway provides for strategic
linking with the wider walking and cycling networks across Sydney.

In fact, this path will play a key role in improving connectivity and encouraging mode shift. TINSW and
Mulpha-Norwest propose upgrades of the pathway system serving Marketown and the meftro station.
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Figure 2-3: RMS Cycle Finder (3 May 2023
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3. The Proposal

3.1 Norwest Marketown - Indicative Reference Scheme

Mulpha'’s vision for the site is a revitalised and vibrant mixed-use precinct that increases the productivity of
employment generating land, provides essential services and increases the provision of housing close to
fransport. The precinct will provide essential services and a range of new community facilities and open
space areas that will benefit the broader community. This will enable the creation of a vibrant and
rejuvenated centre that fosters an attractive place to live, work and play.

The Norwest Marketown — Indicative Reference Scheme, as prepared by FJC Studio, included as Figure 3-1,
represents an optimised and refined reference scheme, to guide best practice design and the preparation
of detailed planning confrols to achieve an attractive transit-oriented development precinct with high
amenity.

¥
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Figure 3-1: Indicative Reference Scheme - Ground

Key features of the Norwest Marketown - Indicative Reference Scheme are detailed below and summarised
in Table 3-1:

® A master planned urban design of new building blocks, public streets, squares, and open spaces.

o A total development density of up to 232,375 m2 Gross Floor Area (GFA) comprising a Floor Space Ratio of
5.0:1. This includes the following components:
> 117,330m?2 of employment generating floorspace comprising commercial, entertainment, retail and

hotel accommodation;
> 102,523m?2 of residential floorspace comprising approximately 854 apartments; and

>  12,523m2of community indoor recreation, civic and education floorspace.

®  Building heights above ground ranging from 5 storeys to 36 storeys.
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® A Lower Ground level providing a direct connection to Norwest Metro through to Norwest Lakes at grade
with retail and food and beverage opportunities.

® Basement parking, loading, and servicing across 5 sub-terranean levels, with spaces for some 2,600 cars,
which are intended to be allocated by way of a parking management system.

e  Substantial open space provisions including:
» Lake Avenue - pedestrian linkage connecting Norwest Boulevarde to Norwest Lake
» Garden Terrace — cascading open space, providing an enhanced Norwest Lake Foreshore
» Norwest Public Square - local passive open space and alfresco dining.

e  Community and civic buildings such as the Glass House.

e  Significant enhancements to the existing Century Circuit, including intersections with Norwest Boulevarde,
the provision of internalised local streets and pedestrian connections and staged contribution within the
site boundary to a future northern connection to Fairway Drive.

® Complementary on and off-site infrastructure to be delivered by way of a future Planning Agreement.

Table 3-1: Proposed Norwest Marketown Redevelopment at Norwest (m2 GFA)

Stage Planning Proposal Target
Residential
Apartments
1 bedroom 213
2 bedrooms 472
3 bedrooms 169
Total Units 854
Hotel
Hotel 200 rooms / staff 40 persons 8,585 m2 GFA
Commercial
Retail m2 GFA 28,154
Office m2 GFA 80,591
Total Commercial m2 GFA 108,745
Community & Leisure Facilities
Childcare Centre (90 children + 14 staff) 1000
Swimming Learning Centre 800
Gymnasium 1,250
Cinema 3,111
Library 2,000
Educational Facilities 2,000
Community 2,361
Sub-Total Non-Residential GFA m? 12,522
Total Non-Residential GFA m2 121,267

3.2 Proposed Planning Controls

The Planning Proposal Justification Report (2023) prepared by Ethos Urban, details the intention to insert new
planning provisions covering Norwest Marketown, through the amendment of the THLEP 2019. Specifically,
the Planning Proposal will:

® Seek arezoning of the site from E1 Local Centre to MU1 Mixed Use.

® Seek anincrease in overall height within the site from RL116m to RL216ém.

e Seek anincrease to Floor Space Ratio from 1.49:1 to 5.0:1, comprising a minimum ‘commercial premises’
and ‘entertainment facility’ FSR of 2.5:1 and a maximum ‘residential flat buildings’, ‘shop top housing’
and ‘boarding houses’ FSR of 2.21:1 and 854 dwellings.

e  Dwelling size and mix requirements consistent with THLEP 2019 and Council’s strategic goals for housing.
e  Car parking provisions in relation to dwellings, dwelling visitors, retail and commercial uses.

®  Additional Permitted Uses (Schedule 1) to allow for the land uses of: recreation area, retail premises,
recreation facility (outdoor), water recreation structure, waterbody (artificial) and wharf/boating facilities,
within the land zoned SP2 Infrastructure within the site.
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e  Corresponding site-specific Development Control Plan which will address provisions such as:
Relationship to other Hills Shire DCP provisions
Urban Context

Desired Future Character and Principles
Public domain and Open Space

Built form.

Active frontages.

Solar access and overshadowing.

Vehicle access and pedestrian connectivity
Landscape.

Design Excellence

Sustainability.

Wind.

Staging and implementation.

YV VY YV VVVVYVYYVYVYVY

Y

The proposal is in response to the Draft Norwest Precinct Plan which was on exhibition from 2 May 2023 until
31 July 2023. According to the Draft Plan, Norwest Marketown is idenfified within 'Focus Area 2' was
earmarked as being subject to ‘market driven’ change and that changes to the planning framework would
be driven by landowner-initiated planning proposals, along with associated amendments to the DCP, Public
Domain Plan and appropriate infrastructure contribution mechanisms.
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4. Parking Requirements
41 Parking Demand

Given the following circumstances, it is reasonable to adopt the following parking rates for the proposed
redevelopment of the Marketown site:

® The development is in very close proximity to the Norwest Metro station;

® The proposed development is expected to be completed over a decade;

e The larger a commercial development the lower the rate of parking requirement;

e State Government policy to reduce parking where adequate public transport services are provided; and
® The Sydney Metro objective to reduce the car mode of travel in the precinct from over 90 percent to

about 50 percent (section 2.1.1).

It is therefore proposed to adopt the following parking rates for each land use.

4.1.1 Residential Apartments

At its meeting held on 25 October 2016, the Hills Shire Council adopted a Mayoral minute No 9/ 2016
concerning housing mix and diversity within the Sydney Metro Norwest Corridor which included an
“incentivised” car parking policy rate of:

« One space per apartment

One visitor space per five units.

for developments meeting Council’'s requirements for apartments units mix and size. This planning proposal
meets these requirements and car parking for tenants has been calculated accordingly. However, a visitor
rate of 1 space per 12 units is proposed which is more in line with proximity of the Metro line and availability
of considerable number of spaces in the complex noting that many visitors would be also avail themselves
of the retail and community facilities and services in the Development.

Thus, a minimum of 925 spaces for residents and their visitors would be provided if the proposed rates are
adopted. The proposed parking supply is in accordance with Council's Mayoral minute and reflects the
proximity of the development to the Norwest Metro station and public bus services.

4.1.2 Retail & Office

The following proposed rates were suggested in Council’'s Report titled Norwest Strategic Centre — Draft
Precinct Plan and Engagement Strategy (FP224) submitted to Council on 8 November 2022 and currently on
exhibition.

Proposed Commercial Parking Rates

Inner Walkable Cafchment: 1 space per 100m? of GFA Inner Walkable Calfchment: 1 space per T5m? of GFA
Duter Walkable Catchment: 1 space par 75m? of GFA Owrter Walkable Catchmend: 1 space per 80m? of GFA

Proposed Retail Parking Rates

Imner Walkable Cafchment: 1 space per §0m? of GIFA Inner Walkable Catchmenit: 1 space per 30m? of GFA

Outer Walkable Catchment: 1 space par 50m? of GFA Owiter Walkable Catchmend: 1 space per 25m? of GFA

The following rates were adopted for this Planning Proposal:
L] Retail: arate of 1 space per 37 m2 GFA has been adopted. Thus some 761 spaces would be required.

e  Office / Commercial: arate of 1 space per 100 m2 GFA has been adopted necessitating 806 spaces.
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4.1.3 Hotel (Serviced Apartments)

Being in proximity of a major public transport hub, the following assumptions were used to estimate the likely
parking requirements for the hotel:

e  Staff: 40 of which 50% drive to work necessitating 20 car spaces

®  Accommodation: 200 rooms with 80% peak occupancy on 90% of time that is 160 occupied rooms; with
40% of patrons travelling by Metro, taxis and coaches; and the remaining 60% of patrons driving requiring
96 car spaces.

The parking requirements of the Hotel during the day and evening are included in Appendix A. Overall, a
peak demand of 116 spaces would be required.

4.1.4 Other Facilities

The following Council’s requirements have also been adopted:

®  Child Care Centre:
» 1 space per 6 children — 90 children requiring 15 spaces; and
» 1 space per staff — 14 staff requiring 14 spaces.

e  Gymnasium:
» 1 space per 25 m2 GFA - for 1,250 m2 requiring 50 spaces.

®  Other community Facilities

» The existing swimming learning centre has a provision of 35 spaces. A similar provision has been
assumed within the new development.

» There are no specific rates for Cinema & Library facilities. It is anficipated that these facilities would
mostly be used by patrons living in the development and already having other purposes in the centre.
A nominal allowance for 35 and 20 spaces have been made for the cinema and library respectively.

» It has further been assumed that the Education facility and community public area would necessitate
some 20 spaces each.

4.1.5 Overall Parking

The application of the above rates to estimate the parking demand of the Planning Proposal resulted in a
requirement of 2,817 spaces as noted in Table 4.1.

Table 4.1: Parking Requirement for Development

PROPOSED RATES FOR DEVELOPMENT
LAND USE PROPOSED
DEVELOPMENT Rate No.
Residential Units
1 bedroom 213 1.0 213
2 bedrooms small 472 1.0 472
3 bedrooms large 169 1.0 169
Residents Spaces 854 854
Visitor Spaces 1 per 12 units 71
Total Residential 854 925
Hotel
Rooms 200 . 96
Staff 40 persons Refer Appendix A 20
Total Hotel 116
Commercial GFA
Retail ** 28,154 m2 1 per 37m2 GFA 761
Office 80,591 m? 1 per 100m2 GFA 806
Total Commercial 2
m2 GFA 108,745 m 1,567
Other Facilities
. 90 children 1 per staff + 1 per 6
Child Care Centre 14 staff children 29
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Rate No.
Swimming pool 800 m? As per existing centre 35
Gymnasium 1,250 m? 1 per 25m2 GFA 50
Cinema 3.111m?2 35
Librarium/Community/ 6,361 m? 0
Educational

Sub Total 209

Total Development 2,817

4.2 Proposed Parking Supply

It is pertinent to this application that the Bella Vista Station Precinct Finalisation Report (2017) prepared by
TEINSW, states that currently the majority of trips to and from the precinct are made by private vehicles, and
that a mode share goal of 53% for public and active transport for frips made both to and from the precinct
over time is a realistic goal. In addition to the metro line, ways to achieve this goal include:

® Al Sydney Metro stations have been planned with bus interchange facilities according to anticipated
future service levels;

®  Improvements to the rapid bus and suburban bus network;

e  Significantly improving walking connectivity and amenity in the precinct;

®  Providing improved cycling links and facilities; and

®  Availability of Metro Connect bus shuttle service.

At ultimate development of Marketown, there will also be 9 residential/commercial buildings
accommodating about 2000 residents. Furthermore, the Quarters residential precinct will have 12 buildings
including the three completed buildings to the west of Natura Rise, with a potential of 1,040 units
accommodating a population of between 2,500 and 3,000 residents.

It is therefore reasonable to assume that the proposed non-residential component within the proposed
Marketown will be used in part by these residents, and therefore would not generate additional parking or
frips.

The travel mode assumptions in Table 4.2 were therefore adopted in relation to business premises,
gymnasium and child-care centre. It should be noted they are well below the targeft stipulated in the Bella
Vista Station Precinct Finalisation Report (2017) prepared by TINSW, of an ultimate mode share goal of 53%
for public and active transport for trips made both to and from the precinct.

Table 4.2: Targets for Mode Share

Business Premises 25% 75%
Gymnasium 25% 75%
Child Care Centre 20% 80%

As a result, some 1,672 spaces would be sufficient to cater for the non-residential component of the
proposed Marketown development as noted in Table 4.3. The proposed parking rate for Business Premises
is effectively 1 space per 133 m2 GFA.
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Table 4.3: Proposed Parking supply for Commercial land Uses

Commercial Land Use Spaces Discount Spaces
Business premises 806 25% 604
Retail 761 761
Gymnasium 50 25% 38
Child Care Centre 29 20% 23
Other facilities 130 130
Hotel 116 116
Total Non-residential 1,892 1,672
Residential 925 925
Total 2,817 2,597

Including the requirement for the residential component estimated at 925 spaces, approximately 2,600
spaces would be needed. This demand can be reduced by a further 50 to 100 spaces if 10 to 20 car share
spaces are provided to offset up to 100 spaces.

It is proposed to supply the 2,600 parking spaces in a multi-level basement car park.

A Green Travel Plan will be prepared in support of reducing parking supply for non-residential component
of the development, and to encourage the use of the Metro and buses, as well active transport within the
area.

4.3 Access and Parking Layout

Approximately 2,600 spaces are proposed in six basement levels. Preliminary layouts are included in
Appendix A. Access to the car park will be accessed from the following locations shown in Figure 4.1.

SETAIL MALL

Figure 4-1: Indicative Reference Scheme - Lower Ground Level

®  Western side of the site accessed via the main driveway servicing retail establishment;

®  Atrear of the site also accessed via the main driveway, servicing retail and community facilities;
®  Eastern side of the site via Century Circuit east, north of Century Circuit, servicing commercial;

®  Eastern side of the site off Century Circuit east, servicing residential;

®  Eastern side of the site off Century Circuit east, servicing the Hotel;

e Under proposed building on site of existing swim centre servicing residential.
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A detailed assessment of all access driveway to the basement car parks will be carried out in conjunction
with the Development Application for the proposal. This assessment will also include an analysis of the
parking layout and internal circulation.

44 Access to Loading Facilities

Loading facilities are proposed to be accessed off Century Circuit east as shown in Figure 4-2.

A preliminary assessment has been carried out to ensure that articulated vehicles can be used to service
the retail facilities and major supermarkets. Swept Path of arficulated vehicles into and out of the loading
area are illustrated in Figure 4-2.

FE

3 - i Vol

_______ NORWEST ELVD

Figure 4.1: Access to and From Loading Area by an Articulated Vehicle

Adjustment to the access driveway will be required at Century Circuit east at Norwest Boulevarde to
accommodate articulated vehicle left-hand turning movements.

A detailed assessment of the loading facility and access driveway will be carried out in conjunction with the
Development Application for the proposal.
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5. Traffic Conditions
5.1 The Road Network

Main access to most areas within the Norwest Business Park is provided by Norwest Boulevarde, which is
under the care and conftrol of Transport for NSW. Importantly this road functions as a regional connector
used by traffic travelling between the M7/0Ild Windsor Road and Windsor Road/Showground Road.

The Marketown redevelopment will continue to be accessed through the intersection of Norwest Boulevarde
with Brookhollow Avenue and Century Circuit West. Access to the site will also be provided via Century
Circuit East.

Norwest Boulevarde has a four-lane divided carriageway. Traffic signals are installed at the intersections of
Norwest Boulevarde with Old Windsor Road, with Brookhollow Avenue, with Solent Circuit east and with
Windsor Road; additional turning lanes are provided aft all these locations.

Two-lane circulating roundabouts control the intersections of Norwest Boulevarde with Columbia Circuit,
with Solent Circuit/Reston Grange, with Westwood Way/Edgewater Dr and with Lexington Dr/Elizabeth
MacArthur Dr. It has a posted speed limit of 60km/hr.

Windsor Road has a four-lane divided carriageway excluding long turning lanes at Norwest Boulevarde and
Showground Road. The median along Norwest Boulevarde between Brookhollow Avenue and Solent Circuit
East restrict traffic to and from Century Circuit East to left turn in and out only.

Solent Circuit has a four-lane divided carriageway. At Burbank Place it has a confinuous median restricting
access to and from Burbank Place to left turning only movements.

Fairway Drive provides access to the Balmoral Estate to the north of the Business Park and connects to
Windsor Road. It has a four-lane undivided carriageway including parking on both sides. It is controlled by
a one lane circulating roundabout at Solent Circuit; the roundabout also provides access to the Hillsong site.

5.2 Operation of Existing Road System

5.2.1 Traffic Counts

Traffic volume counts were carried out at the following locations on 15 September 2022.

®  Norwest Boulevarde with Windsor Road (signalised)

e  Norwest Boulevarde with Colombia Court (roundabout)

e  Norwest Boulevarde with Solent Circuit east (signalised)

®  Norwest Boulevarde with Brookhollow Avenue and Century Circuit (signalised)

®  Norwest Boulevarde with Solent Circuit East & Reston Grange (Roundabout)

®  Norwest Boulevarde with Fairway Drive (roundabout)

®  Century Circuit with access to Hillsong and Shopping centre car park (roundabout)
®  Century Circuit with access to Basement Car park (roundabout)

Traffic volumes peaked between 8:15 and 9:15 am and from 4:15 to 5:15 pm during the morning and
afternoon respectively. The peak hour counts are included in Appendix C.

5.2.2 Existing Operation of Major Approach Roads

The concepts of mid-block carriageway capacity and Level of Service (LoS) are described in Appendix D
together with criteria for their assessment. The Tables in Appendix C are based on Table 5.10f section 5.2 of
the Austroads Guide to Traffic Management (AGTM) Part 3 — Traffic Studies and Analysis. This Table
(reproduced below) sets out typical mid-block capacities for various types of urban roads with interrupted
flow, with unflared major infersections and with inferruptions from cross and furning fraffic at minor
intersections.”
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Table 5.1: Typical mid-block capacities for urban roads with interrupted flow

Type of lane One-way mid-block capacity (pc/h)
Median or inner lane
= Divided road 1000
*  Undivided road 900
Middle lane (of a 3 lane carriageway)
= Divided road 900
*  Undivided road 1000
Kerb lane
= Adjacent to parking lane 900
= QOccasional parked vehicles 600
= (learway conditions 900

It should be noted that the assessment is of the available capacity of roadway at mid-block irrespective of
constraints or otherwise at an intersection. It is a reflection of whether the roadway should have a two, four
or six lanes carriogeway. Constraints identified at intersections should be assessed and resolved
independently for the mid-block section.

The volumes allocated to different levels of service were also derived from Austroads which suggests that
volumes at Los D being 90% of the capacity (Los E). Level of service A is generally about 50% to 60% of the
capacity for Los E. When improvements to isolated intersections are being considered, but without any
change to upstream conditions, the figures in Table 5.1 above can be taken as limiting values.

Austroads suggests that peak period mid-block fraffic volumes may increase to 1200 to 1400 pc/h/lane on
any approach road when the some or all of the following conditions exist or can be implemented:

®  Adequate flaring at major upstream intersections;

] Uninterrupted flow from a wider carriageway upstream of an intersection approach and flowing at
capacity;

e  Conftrol or absence of crossing or entering traffic at minor intersections by major road priority controls;

e  Confrol or absence of parking;

®  Confrol or absence of right turns by banning furning at difficult intersections;

L] High volume flows of traffic from upstream intersection during more than one phase of a signal cycle; and
e  Good co-ordination of traffic signals along the route.

Therefore, the volumes in the table for uninterrupted flows conditions within Appendix D are approximately
40% higher than those for interrupted flow conditions.

The base existing traffic volumes along Windsor Road, Norwest Boulevarde and Solent Circuit are summarised
in Table 5.1, together with their appropriate level of service.

The absence of traffic movements entering/crossing Windsor Road and Norwest Boulevarde from major
developments, being access denied roads, means that the service one-way hourly volumes included in
Table D1 of Appendix D could be used for these two roads.

Norwest Boulevarde operates at a good LoS of “B” or better. To the north of Norwest Boulevarde, Windsor
Road operates at a very good level of service “A”.

Solent Circuit and Century Circuit operate at a very good Level of Service “A".
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Table 5-1: Existing Base Carriageway Level of Service

LOCATION

Uninterrupted Volumes (Table 2 Appendix B)

Windsor Road

North of Norwest Blvd

South of Norwest Blvd

Norwest Boulevarde *

Windsor to Columbia

Columbia to Solent Cir (east)
Century East to Brookhollow
Brookhollow to Reston Gr
Reston Grange to Westwood Dr

Interrupted Volumes (Table 1 Appendix B)
Century East to Brookhollow

Solent Circuit

Norwest Blvd to Inglewood PI
West of Fairview Dr

Century Circuit West

Norwest Blvd to Car Park access
Century Circuit East

Norwest Blvd to Basement Car Park

5.2.3 Operation of Existing Critical Intersections

The concepts of infersection capacity and level of service, as defined in the Guidelines published by TINSW
(then RTA 2002), are described in Appendix E together with criteria for their assessment. The assessment of
the level of service of traffic signals is based on the evaluation of the average delay (seconds/vehicle) of
vehicles on all approaches. The assessment of the level of service of roundabouts and signed confrolled
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intersections is based on the average delay (seconds/vehicle) of the critical movement.

An analysis of the operation of critical intersections in the vicinity of the site was carried out using the SIDRA
The results of this analysis are summarised in Table 5.2, and detailed in

computer modelling program.
Appendix F.

Table 5.2: Existing Operation of Intersections

INTERSECTION

Traffic Signals

Norwest Boulevarde with Windsor Road

Norwest Boulevarde with Solent Circuit (east)
Norwest Boulevarde with Brookhollow Avenue

Roundabouts
Norwest Boulevarde with:

o  Brookhollow Ave / Columbia Court

o Solent Circuit / Reston Grange

Solent Circuit with Fairway Drive

The ftraffic signals at the intersection of Norwest Boulevarde with Windsor Road operates at a satisfactory
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The intersection of Solent Circuit East with Norwest Boulevarde operates at a good level of service “B” during
the morning and afternoon peak hours. The installation of traffic signals at the intersection of Solent Circuit
(East) with Norwest Boulevarde were provided by Mulpha who carried out the work, in accordance with
plans approved by Transport for NSW.

The intersection of Norwest Boulevarde with Brookhollow Avenue and Century Circuit operates at a
satisfactory Level of Service “C".

The roundabout at Norwest Boulevarde with Columbia Court and Brookhollow Avenue currently operates at
a good level of service “B"” during both the morning and afternoon peak periods. However, the queue likely
to be generated along Norwest Boulevarde at Windsor Road during the afternoon is longer (~140m) than
the distance between Windsor Road and the roundabout (125m) thus extending beyond the roundabout
and affecting its operation. To address this issue, it is understood that TEINSW is planning the replacement of
the roundabout with traffic signals with the banning of the right turning movements from Norwest
Boulevarde.

The roundabout confrolling the intersection of Norwest Boulevarde with Solent Circuit and Reston Grange
operates at a good level of service "B" during both the morning and afternoon periods.

The roundabout at the junction of Solent Circuit with Fairway Drive operates a good level of service “B” or
befter.

5.3 Existing Peak Hourly Trip Generation and Distribution

A multi-level basement car park is to be provided to service the commercial, residentfial and hotel
respectively. Access fo the site will continue to be via:

®  The main vehicular access off Norwest Boulevarde along Century Circuit west;

®  Century Circuit East off Norwest Boulevarde; at this stage access is limited to left turn in and out due to
the presence of a median in Norwest Boulevarde.

5.3.1 Existing Trip Generation of Marketown

The current approach and departure routes for trips currently generated by the Marketown Shopping Centre
were derived from the traffic counts and are summarised in Table 5.3.

Table 5.3: Trip Distribution of Existing Traffic

AM Peak Arrival Departure

Approach Roads Century West Century East | Two Way Century Century Two Way
Norwest Boulevard (West) 111 15 126 84 84
Reston Grange 27 4 31 10 10
Fairway Drive 10 1 11 14 14
Windsor Rd (North) 90 0 90 38 38
Windsor Rd (South 72 0 72 74 74
Brookhollow Ave 24 0 24 21 21
Sub-Total 334 20 354 129 112 241
Hillsong / Century Developments 51 51 12 12
Total 385 20 405 141 112 253
PM Peak Arrival Departure

Approach Roads Century West Century East Two Way Century Century Two Way
Norwest Boulevarde (West) 184 20 204 198 198
Reston Grange 23 2 25 57 57
Fairway Drive 20 2 22 11 11
Windsor Rd (North) 108 108 22 79 101
Windsor Rd (South) 60 60 23 86 109
Brookhollow Ave 17 17 25 25
Sub-Total 412 24 436 336 165 501
Hillsong / Century Developments 63 63 25 25
Total 475 24 499 361 165 526
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During the morning period, about 660 vehicle trips were generated during the peak hour from 8:15 to 9:15 am;
a higher trip generation of just over 1,020 vehicles was recorded during the afternoon period from 4:15 to 5:15
pm. The peak hourly trips accessing each access driveways to Marketown are included in Table 5.3.

5.4 Traffic Impact of Proposed Development

5.4.1 Trip Generation of Planning Proposal
The following approach was adopted to estimate the trip generations of the latest proposed development.
5.4.1.1 Residential

The RMS Technical Directive 04a (2013) indicates that the average trip generation rates for high density
residential buildings near railway stafions is an average 0.19 frips/units based on a range of 0.07 to 0.32
trips/units (from 8 high density buildings) during the morning peak hour. During the afternoon peak hour, the
adopted rate is 0.15 vehicle trips/units based on a range of 0.06 to 0.41 frips/units.

The RMS rates of 0.19 and 0.15 trips per unit has been adopted for the proposed high density residential
buildings. Thus, the residential component of the Marketown redevelopment would generate about 170
tfrips and 136 trips during the morning and afternoon peak hours respectively.

54.1.2 Retail

The RMS Traffic Direction (RMS, Ta4, 2013) suggests for shopping centres with sizes between 20,000 and 30,000
m2 a rate of 5.9 trips per 100 m2 GLFA. Assuming that GLFA is about 75 percent of GFA, about 1,246 frips
would be generated during the afternoon peak for the retail component of the development.

For the purpose of this assessment, it has been assumed that the retail component would generate during
the morning peak hour about 50 percent of afternoon trips or about 622 trips.

54.1.3  Office

The RMS rates stipulated in Traffic Direction 4A/2013) of 1.6 trip per 100 m2 GFA and 1.2 trip per 100 m2 GFA
for the morning and afternoon peak hours generally correspond to a parking rate of 1 space per 40 m2 GFA.

A parking rate of 1 space per 100 m2 GFA is proposed for the office component of this development. It is
therefore considered appropriate to adopft trip generation rates reduced accordingly to 0.64 trip per 100
m2 and 0.48 trip per 100 m2 for the AM and PM peak respectively. Thus about 520 and 380 trips are most
likely to be generated during the morning and afternoon peak hours respectively.

The rational for this approach is the very close proximity of the Norwest City Development to the Meftro station
and bus stops in Norwest Boulevarde,

5.4.1.4  Gymnasium

It has been assumed that each space would generate two trips, one arriving and one departing during the
peak hours. Thus, for the 50 required spaces, some 100 trips are expected during each of the peak hours.

5.4.1.5  Child Care Centre
The RMS guide suggests the following trip generation rates for Child Care Centres:

] AM Peak = 0.8 X No of children; and
° PM Peak = 0.7 X No of children.

The proposal for 90 children is therefore expected to generate 72 and 63 trips during the morning and
afternoon peak periods.

5.4.1.6  Swimming pool

It has been assumed that each of the 35 required spaces would generate two trips, one arriving and one
departing during the peak hours. Thus, some 70 frips have been assumed to occur during the morning and
afternoon peak hours.

54.1.7 Cinema

This facility is not likely fo generate any traffic before 2.00am. During the aftfernoon peak a nominal trip
generation of about 50 trips has been assumed. The peak generation of the cinema is likely to occur during
the evenings and on weekends.
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5.4.1.8  Library/Community/ Education

These facilities are not likely to generate any substantial traffic before 9.00am. During the afternoon peak a
nominal trip generation of about 20 trips has been assumed for each facility.

5.4.1.9  Hotel

The trip generation of the hotel was estimated from the anticipated time of arrival and departure of patrons
and staff as shown in Appendix A. Thus about 50 and 45 trips would be generated during the morning and
afternoon peak hour respectively.

5.4.1.10 Overall Trip Generation

The proposed Planning proposal for the Marketown redevelopment is expected to generate approximately
1,667 and 2,160 venhicle trips during the morning and afternoon peak hours respectively as noted in Table
5.4. It should be noted that the estimated trip generation is conservative, noting that the Sydney Mefro
objective is to reduce the car mode of travel in the precinct by about 40 to 50 percent (ref section 2.3.2).

Table 5.4: Trip Generation of Planning Proposal for Marketown Redevelopment

Land Use AM PEAK PM PEAK

Arr Dep Total Arr Dep Total
Residential 854 units 51 111 162 77 51 128
Retail 28.154 m? GFA 311 311 622 623 623 1,246
Office 80,591 m? GFA 326 190 516 77 306 384
Child Care 1000 m?2 GFA 38 34 72 29 34 63
Swimming 750 m2 GFA 35 35 70 35 35 70
Gymnasium 1,250 m?2 GFA 50 50 100 50 50 100
Cinema 3,111 m? GFA 0 0 0 25 25 50
Library/Commu 6,361 m2GFA 40 35 75 35 40 75
Hotel 200 rooms 15 34 49 29 16 45
Total 866 800 1,667 980 1,180 2,161
Existing Trips 405 253 658 499 526 1,025
Additional Trips 461 547 1,008 481 654 1,136

5.4.2 Trip Distribution and Assignment of Additional Trips

The proposed redevelopment of Marketown will effectively increase the current trip generation of the site
by about 1,000 trips during the morning and afternoon. The route distribution for approaching and departing
traffic accessing each of the two entry driveways, derived from Table 5.3 is included in Table 5.5.

Table 5.5: Trip Distribution of Additional Traffic on Road Network

AM Peak Arrival Departure
Approach Roads Century West Century Two Way Century Century Two-Way
Norwest Boulevard (West) 33% 75% 36% 65% 0% 35%
Reston Grange 8% 20% 9% 8% 0% 4%
Fairway Drive 3% 5% 3% 11% 0% 6%
Windsor Rd (North) 27% 0% 25% 0% 34% 16%
Windsor Rd (South 22% 0% 20% 0% 66% 31%
Brookhollow Ave 7% 0% 7% 16% 0% 9%
Total | 100% 100% 100% 100% 100% 100%
PM Peak | Arrival Departure
Approach Roads B Century West Century Two Way Century Century Two-Way
Norwest Boulevarde(West) 45% 83% 47% 59% 0% 40%
Reston Grange 6% 8% 6% 17% 0% 11%
Fairway Drive 5% 8% 5% 3% 0% 2%
Windsor Rd (North) 26% 0% 25% 7% 48% 20%
Windsor Rd (South) 15% 0% 14% 7% 52% 22%
Brookhollow Ave 4% 0% 4% 7% 0% 5%
Total 100% 100% 100% 100% 100% 100%
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The distribution assumes that the existing road network and traffic controls remains in place It has also been
assumed that trips between Hillsong and adjacent Century Buildings, and the proposed development will
not increase.

5.4.3 Impact on Major Approach Roads

The route distribution for approaching and departing traffic, included in Table 5.5, was then adopted to
assign the additional traffic attracted and generated by the proposed Marketown Development to the road
network as noted in Table 5.6.

Table 5.6: Distribution of Additional Trips Generated by the Proposed Development

Arrival Departure

Approach Roads Centurv West Centurv East Total Centurv West Centurv East Total
AM PEAK

Norwest Bvd West 146 17 163 199 0 199
Reston Grange South 35 5 40 24 0 24
Fairwav Drive North 13 1 14 33 0 33
Windsor Rd North 118 0 118 0 82 82
Windsor Rd South 95 0 95 0 1600 160
Brookhollow Ave 32 0 32 50 0 49
Total 439 23 461 306 242 548
PM PEAK

Norwest Bvd West 204 19 224 269 0 269
Reston Grange South 26 2 27 78 0 78
Fairwav Drive North 22 2 24 15 0 15
Windsor Rd North 120 0 120 25 98 124
Windsor Rd South 67 0 67 27 107 134
Brookhollow 19 0 19 34 0 34
Total 458 23 481 448 205 653

The carriageway traffic volumes, including the Marketown redevelopment along Norwest Boulevard, Solent
Circuit, Windsor Road and other approach roads are summarised in Table 5.7, together with their appropriate
level of service.

Table 5.7: Carriageway Level of Service with Planning Proposal

AM PEAK PM PEAK
Roads Lanes East/North South/West LoS East/North South/West LoS
Uninterrupted Volumes (Table 2 Appendix D)
Windsor Road
North of Norwest Blvd 4DCL 1,075 2,291 B 2,267 1,701 B
South of Norwest Blvd 4DCL 1,663 1,917 A 1,749 1,843 A
Norwest Boulevarde*
Windsor Rd to Columbia 4DCL 1,561 2,523 B 2,306 1,648 B
Columbia to Solent Cir (east) 4DCL 1,451 1,729 A 1,809 1,446 A
Solent Cir (east) to Century east 4DCL 1,268 1,429 A 1,540 1,385 A
Century East to Brookhollow 4DCL 1,047 1,179 A 1,169 1,381 A
Brookhollow to Reston Gr 4DCL 1,625 1,462 A 1,617 1,838 A
Reston Grange to Westwood Dr 4DCL 1,694 1,545 A 1,580 1,798 A
Interrupted Volumes (Table 1 Appendix B)
Solent Circuit
Norwest Blvd to Inglewood Pl 4DP 803 382 A 326 609 A
West of Fairview Dr 4DpP 371 491 A 547 456 A
Century Circuit West
Norwest Blvd to rear Car Park access 4D 884 454 A 886 782 A
Century Circuit East
Norwest Blvd to Century Ct 2U 125 382 A 74 430 A

The section of Norwest Boulevarde between Windsor Road and Columbia Place would operate at level of
service “B"”, the remaining length of this road would contfinue to operate at a level of service "A”.
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To the north of Norwest Boulevarde, Windsor Road would operate at level of service “B"”. To the south of
Norwest Boulevarde, Windsor Road would continue to operate at a level of service "A”.

Century Circuit would continue to operate at a very good level of service "A".

5.44 Impact on Critical Intersections

An analysis of the operation of the intersections likely to be impacted by the Planning Proposal was also
carried out using the SIDRA computer intersection modelling program. The results of this analysis are included
in Appendix G and summarised in Table 5.8.

The traffic signals at the intersection of Norwest Boulevarde with Windsor Road would operate at level of
service "C" and worsen to a still acceptable level of service “D”, during the morning and afternoon peak
periods.

The roundabout controlling the intersection of Norwest Boulevarde with Columbia Court and Brookhollow
Avenue is expected to continue to operate at a good level of service “B”. However, the queue likely to be
generated along Norwest Boulevarde at Windsor Road will be longer than the distance between Windsor
Road and the roundabout (125m) thus extending well beyond the roundabout and affecting its operation.
The proposed replacement of the roundabout by TINSW with traffic signals will alleviate the situation.

The signalised intersection of Norwest Boulevarde with Solent Circuit east would operate at a good level of
service “B” in the morning and afternoon peak.

The roundabout at the intersection of Norwest Boulevarde with Solent Circuit and Reston Grange would
operate at an acceptable Level of Service “D" or better. However, it is pertinent to note that Mulpha has
offered and Council/TINSW accepted a monetary contribution of $5 million.

Table 5.8: Operation of Intersections with Planning Proposal

AM PM
INTERSECTION Delay LoS Delay Los
sec/v sec/v

Traffic Signals
Norwest Boulevarde with Windsor Road 31.3 C 46.1 D
Norwest Boulevarde with Solent Circuit (east) 19.6 B 19.8 B
Norwest Boulevarde with Brookhollow/Century Circuit 88.7 F 163.9 F
Norwest Boulevarde with Brookhollow/Century Circuit ** 39.7 C 46.2 D
Roundabouts
Norwest Boulevarde with:

e Brookhollow Ave / Columbia Court 18.5 B 21.0 B

e Solent Circuit / Reston Grange 54.6 D 23.3 B
Fairway Drive with Solent Circuit 12.5 A 15.2 B

** With suggested improvements

The signalised intersection of Norwest Boulevarde with Brookhollow Avenue and Century Circuit would
operate at a very poor level of service “F" in the morning and afternoon peak. The following improvements,
illustrated in Figure 5.1, would considerably improve the operation of this intersection:

®  Provision of an additional right turn lane in Norwest Boulevarde into Century Circuit west.

. Extend a right turn lane from Century Circuit west into Norwest Boulevarde for a length of 200 m. This will
necessitate the removal of the roundabout at the access of Hillsong; . Access to Hillsong and Century
Estate via Norwest Boulevarde will be retained for both left and right-hand turning movements. Hillsong
egress via Century Circuit west will be provided via the proposed extension within the Norwest Marketown
site.

®  Provision of an additional kerbside lane in Brookhollow Drive to cater exclusively for the left turn
movement intfo Norwest Boulevarde. The existing two lanes would cater for the through and right furn
movements.

The implementation of these improvements at the intersection of Norwest Boulevarde with Brookhollow
Avenue and Century Circuit, as shown in Figure 5,1, will result in levels of service "C" and "“D"” during the
morning and afternoon peak hours respectively.
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Figure 5.1: Proposed layout at intersection of Norwest Bvd, Brookhollow and Century Ct West

The roundabout at the intersection of Fairway Drive with Solent Circuit would operate at a good Level of
Service “B" or better. There is no need to upgrade this intersection arising from the proposed development
at Norwest Marketown.

5.5 Access to Hillsong

Currently, access to and from the Hillsong site can be gained off Century Ct West as shown in Figure 5.2.

Figure 5.2: Existing Access to Hillsong

The anticipated volumes along Century Ct West will necessitate the removal of the existing roundabout at the
entry of the Hillsong Site. Furthermore, the driveway along the western boundary accessing the parking at the
rear of the site will be as illustrated in Figure 5.3.
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Figure 5.3: Access to Hillsong

The following movements will be affected at the location of the existing Roundabout:

®  Provision of an exclusive right turn lane from Century Ct west to Century Ct
L] Exit from Century Ct restricted to left turn only to Century Ct West
®  Only entry to Hillsong would be permitted.

As discussed above the volume of fraffic accessing and departing the site in the future will necessitate the
removal of the roundabout. The existing volume of fraffic at the roundabout for the morning and afternoon
peak hours are shown in Figures 5.4 & 5.5 respectively.
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The existing volumes accessing and exiting Hillsong can currently negotiate the roundabout given the
current volumes of traffic accessing Marketown.

The considerable increase in volumes accessing and departing Marketown in the future will necessitate the
removal of the roundabout.

The removal of the roundabout and the increased traffic volumes at this location accessing and departing
Marketown will have the following impact on Hillsong traffic:

e  Traffic entering the Hillsong from Norwest Boulevarde would be able to use Century Ct west and turn left
into Hillsong,

® Direct access from Century Ct to Hillsong would not be permitted as shown in Figure 5.3,

®  Existing volume of traffic exiting Hillsong would find it very difficult to cross the two-way flows along
Century Ct west. It would be easier for this traffic to use the other exist driveways to Fairway Drive and
Solent Circuit

It is also proposed to include a pedestrian crossing along the main driveway to facilitate access to
Marketown from Hillsong. In order that the continuous flow of pedestrian does not impede the tfraffic flows
along driveway, it is recommended that Pedestrian signals be provided at this location.

5.6 Council’s Draft Precinct Plan

Council has placed on exhibition the “Draft Precinct Plan- Norwest Strategic Centre” which include the
Marketown Site. The Plan proposes major improvements reproduced below.

5.6.1 Road Network

Major improvements suggested in the Draft Precinct Plan which will directly impact access to and from
Marketown includes:

e Upgrade of Norwest Boulevarde, Columbia Court and Brookhollow Avenue intersection (signalisation
including restricted right turn movements onto Brookhollow Avenue and Columbia Court)

®  Signalisation of Norwest Boulevarde and Reston Grange intersection
L] Ensuring that the road network continues to operate at an acceptable level of service will require the
implementation of a combination of measures including

» Reduced parking rates that recognise the accessibility of high frequency public fransport services to
and from the Strategic Centre.

» Modal shiftf toward increased public fransport usage to access the Strategic Centre (assisted through
reduced parking rates, improved access to Metro Stations, the delivery of a mass transit link between
Norwest and Parramatta and connectivity and public domain improvements).

» Upgrades and expansion of certain roads and intersections to increase capacity. This will contain the
impact, as much as possible, o the walkable catchment of each Metro Station, whilst ensuring that
traffic continues to flow efficiently.

® Signalisation of Fairway Drive and Solent Circuit intersection, particularly if the proposed Draft Norwest
Precinct Plan proposal for a link road between Norwest Boulevarde and Solent Circuit is fo progress.
» New connection from Columbia Way to Spurway Drive

Completion of Spurway Drive.

Upgrade of Columbia Way to a public road.

New Road Link between Spurway Drive and Maitland Place.

New Road Link between Columbia Court and Spurway Drive (and associated intersection upgrades).

A new road connection is proposed alongside the Norwest Hillsong Campus, providing a direct
connection from Norwest Boulevarde to Solent Circuit. Council has indicated this may take the form
of a "slow way" with potential pedestrian and cycle access.

YV V V V V

In view of comments made in section 5.5 above in relation to access to and from Hillsong at Century Circuit
west, the provision of a direct connection from Norwest Boulevarde to Solent Circuit could only be supported
if the current exit at Century Circuit west is prohibited. The new roadway should be a Shared Link servicing
future developments in the Hillsong site (slow speed for use by pedestrians and cyclists). A connection
allowing Marketown vehicles to use the proposed roadway to access Fairway Drive would be supported.

In the case of the installation of traffic signals at the intersection of Solent Circuit (East) with Norwest
Boulevarde, Mulpha carried out the work, in accordance with plans approved by Transport for NSW.
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5.6.2 Regional Rail Connections

L] Extend the metro from Tallawong to St Marys.
. Potential mass-transit connection from Norwest to Parramatta.

® The Regional Traffic Modelling will assist in enabling the road network to operate more efficiently.

5.6.3 Cycling and Pedestrian Upgrades

®  Provision of a new bridge across Windsor Road from the Service Precinct to Norwest

®  Various pedestrian crossings proposed across Norwest Boulevarde.
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6. Summary and Conclusions

6.1 Access and Parking

Mulpha Norwest is proposing to proceed with a major redevelopment of the site to provide a large shopping
centre, new office buildings, residential towers and a hotel. The Planning Proposal would accommodate up
to 232,375 m2 Gross Floor Area (GFA) including 80,590 m2 GFA of office space, about 28,150 m2 GFA of retail,
up to 854 apartments, and 200 rooms hotel. It will also include approximately 12,000 m2 GFA of community
and ancillary facilities such as a child care centre, gymnasium, swimming learning centre, a cinema and
liorary.

These facilities are likely to require the provision of about 2,600 spaces; 925 spaces for residents and their
visitors, and about 1,675 spaces for the commercial and hotel components of the development. It is
proposed to supply the required number of parking spaces in a multi-level basement car park.

6.2 Traffic Impact

The Marketown development currently generates about 660 and 1,025 vehicle trips during the morning and
afternoon peak hours respectively. Overall, the proposal for the Marketown redevelopment is expected to
generate about 1,660 and 2,160 vehicle trips during the morning and afternoon peak hours respectively.
Thus, the redevelopment of the site would effectively result in a net increase of about 1,010 and 1,040
additional trips during the morning and afternoon peak hours respectively. The proposed development will
only marginally affect the level of service of all major approach roads to the site.

The section of Norwest Boulevarde between Windsor Road and Columbia Place would operate at level of
service “B"”, the remaining length of this road would contfinue to operate at alevel of service “A”.

The fraffic signals at the intersection of Norwest Boulevarde with Windsor Road, with Solent Circuit east and
with Reston Grange and Solent Circuit would operate at level of service “D” or better. The roundabout at
the intersection of Fairway Drive with Solent Circuit would operate at a good Level of Service “B"” or better.

The roundabout controlling the intersection of Norwest Boulevarde with Columbia Court and Brookhollow
Avenue is expected to operate at a good level of service “B". However, the queue likely to be generated
along Norwest Boulevarde at Windsor Road will be longer (~250m) than the distance between Windsor Road
and the roundabout (125m) thus extending well beyond the roundabout and affecting its operation. To
address this issue, it is understood that TINSW is planning the replacement of the roundabout with fraffic
signals with the banning of the right turning movements from Norwest Boulevarde.

The signalised intersection of Norwest Boulevarde with Brookhollow Avenue and Century Circuit would
operate at a very poor level of service “F" in the morning and afternoon peak respectively. The following
improvements would improve the operation of this intersection which will result in LoS “D" or better.

» Extend aright turn lane from Century Circuit west info Norwest Boulevarde for a length of 200 m. This
will necessitate the removal of the roundabout at the access of Hillsong. Access to Hillsong and
Century Estate will be retained for both left and right-hand furning movements from Norwest
Boulevarde. Hillsong egress via Century Circuit west will be provided via the proposed driveway
extension within the Norwest Marketown site.

6.3 Conclusions and Recommendations

It should be noted that prior to the Development Application stage, the number of parking spaces of each
land use would be reviewed. The proposed development would have a marginalimpact on the surrounding
road network providing the following recommended measures are implemented:

® At thesignalised intersection of Norwest Boulevarde with Brookhollow Avenue and Century Circuit
»  Provision of an additional right turn lane in Norwest Boulevarde into Century Circuit west.

» Provision of an additional kerbside lane in Brookhollow Drive to cater exclusively for the left turn
movement info Norwest Boulevarde. The existing two lanes would cater for the through and right turn
movements.

e Adjustment fo the access driveway will be required at Century Circuit east at Norwest Boulevarde to
accommodate articulated vehicle left-hand turning movements.

Furthermore, a Green Travel Plan should be prepared in support of reducing parking supply of the
development, and to encourage the use of the Metro and buses, as well active transport within the area.
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APPENDIX A

HOTEL
Location: Market Town  NORWEST
PARKING ESTIMATION & TRAFFIC GENERATION
Staff Rooms Total Hourly Trips (end period)
PERIOD Arr Dep Acc Arr Dep Acc Arr Dep Acc Arr Dep Total
ENDING
7 96 103

0.30 AM 7 96 0 0 103

1.00 AM 7 96 0 0 103

1.30 AM 7 96 0 0 103

2.00 AM 7 96 0 0 103 0 0 0
2.30 AM 7 96 0 0 103 0 0 0
3.00 AM 7 96 0 0 103 0 0 0
3.30 AM 7 96 0 0 103 0 0 0
4.00 AM 7 96 0 0 103 0 0 0
4.30 AM 7 96 0 0 103 0 0 0
5.00 AM 7 96 0 0 103 0 0 0
5.30 AM 7 96 0 0 103 0 0 0
6.00 AM 7 96 0 0 103 0 0 0
6.30 AM 5 12 7 89 5 7 101 5 7 12
7.00 AM 10 2 20 12 77 10 14 97 15 21 36
7.30 AM 5 5 20 15 62 5 20 82 15 34 49
8.00 AM 20 15 47 0 15 67 5 35 40
8.30 AM 20 14 33 0 14 53 0 29 29
9.00 AM 20 10 23 0 10 43 0 24 24
9.30 AM 20 10 13 0 10 33 0 20 20
10.00 AM 20 5 8 0 5 28 0 15 15
10.30 AM 20 5 3 0 5 23 0 10 10
10.30 AM 20 3 0 0 3 20 0 8 8
11.00 AM 20 0 0 0 20 0 3 3
11.30 AM 20 0 0 0 20 0 0 0
12.00 PM 20 0 0 0 20 0 0 0
12.30 PM 20 0 0 0 20 0 0 0
1.00 PM 20 0 0 0 20 0 0 0
130 PM 20 0 0 0 20 0 0 0
2.00 PM 20 0 0 0 20 0 0 0
2.30 PM 6 4 22 0 6 4 22 6 4 10
3.00 PM 7 7 22 4 4 11 7 26 17 11 28
3.30 PM 7 9 20 11 15 18 9 35 29 16 45
4.00 PM 20 11 26 11 0 46 29 9 38
4.30 PM 20 11 37 11 0 57 22 0 22
5.00 PM 20 13 50 13 0 70 24 0 24
5.30 PM 20 13 63 13 0 83 26 0 26
6.00 PM 20 10 73 10 0 93 23 0 23
6.30 PM 20 9 82 9 0 102 19 0 19
7.00 PM 20 7 89 7 0 109 16 0 16
7.30 PM 20 5 94 5 0 114 12 0 12
8.00 PM 20 2 96 2 0 116 7 0 7
8.30 PM 20 96 0 0 116 2 0 2
9.00 PM 20 96 0 0 116 0 0 0
9.30 PM 20 96 0 0 116 0 0 0
10.00 PM 20 96 0 0 116 0 0 0
10.30 PM 3 23 96 3 0 119 3 0 3
11.00 PM 4 7 20 96 4 7 116 7 7 14
11.30 PM 6 14 96 0 6 110 4 13 17
12.00 PM 7 7 96 0 7 103 0 13 13




APPENDIX B: Preliminary Parking Layouts
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APPENDIX C - Existing Traffic Volumes
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APPENDIX D- Concept of Carriageway
Capacity and Level of Service



Concept of Carriageway Capacity and Level of Service

The capacity of major streetfs within an urban area can be based on an assessment of their operating
Level of Service.

Level of service is defined by Austroads as a "qualitative measure of the effects of a number of features,

which include speed and travel time, traffic interruptions, freedom to manoeuvre, safety, driving comfort

and convenience, and operatfing costs. Levels of service are designated from A to F from best (free flow
conditions) to worst (forced flow with stop start operation, long queues and delays) as follows:

*LEVELS OF SERVICE
A - Free flow (almost no delays);
B - Stable flow (slight delays);
C - Stable flow (acceptable delays);
D - Approaching unstable flow (tolerable delays);
E - Unstable flow (congestion; intolerable delays); and
F - Forced flow (jammed).

A service volume, as defined by Austroads, is the maximum number of vehicles that can pass over a given
section of roadway in one direction for one hour while operating conditions are maintained at a specified
level of service. It is suggested that ideally arterial and sub-arterial roads should not exceed service
volumes at level of service C. Af this level, whilst most drivers are restricted in their freedom to manoeuvre,
operating speeds are still reasonable and acceptable delays experienced. However, in urban situations,
arterial and sub-arterial roads operating at Level of Service D are sfill considered adequate. Traffic Volumes
along urban roads with interrupted and uninterrupted flow conditions are included in Table D-1 and D-2
respectively.

Table D-1: Level of Service Interrupted Flow Conditions along Urban Roads (One Way Hourly Volumes)

LEVEL OF SERVICE
DESCRIPTION

A | 8/ c | D | E_ |
2 Lane Undivided 540 630 710 810 9200
4 Lane Undivided 900 1050 1200 1350 1500
4 Lane Undivided with Clearways 1080 1260 1440 1620 1800
4 Lane Divided with Clearways 1140 1330 1520 1710 1900
accos ond imited inesecrions 110 g0 240 240 2670
6 Lane Undivided 1440 1680 1920 2160 2400
6 Lane Divided with Clearway 1740 2030 2320 2610 2900

Table D-2: Level of Service Uninterrupted Flow Conditions along Urban Roads (One Way Hourly Volumes)
LEVEL OF SERVICE

. lEVELOFsRvICE |
DESCRIPTION
A8 | _C_ | D | _F |

4 Lane Undivided (13m) 1260 1470 1680 1890 2100
4 Lane Undivided with Clearways 1510 1760 2010 2270 2520
4 Lane Divided with Clearways 1600 1860 2130 2400 2660
4 Lane D|V|d§d'W|‘rh'CIeorwo_|ys, limited 9950 2620 3000 3380 3740
access and limited intersections

6 Lane Undivided 2020 2350 2690 3020 3360
6 Lane Divided with Clearway 2440 2840 3250 3660 4060
6 Lane Divided with Clearways, limited 3375 3930 4500 5070 5610

access and limited intersections

* 40% higher than base volumes in Table D-1
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APPENDIX E: Guidelines for Evaluation of
Intersection Capacity



The RTA has included in the "Guide to Traffic Generafing Developments” (2002) a section on the
assessment of infersections. The assessment of the level of service of an intersection is based on the
evaluation of the following Measures of Effectiveness:

(a) Average delay (seconds/veh) (all forms of control)

(b) Delay to critical movement (seconds/veh) (all forms of control)
(c) Degree of saturation (traffic signals and roundabouts)

(d) Cycle length (traffic signals)

The latest SIDRA software was used to calculate the relevant intersection parameters.

The best indicator of the level of service at an infersection is the average delay experienced by vehicles at
that intersection. For traffic signals, the average delay over all movements should be taken. For
roundabouts and priority control intersections (with Stop and Give Way signs or operating under the T-
junction rule) the critical movement for level of service assessment should be that with the highest average
delay.

With traffic signals, delays per approach tend to be equalised, subject to any over-riding requirements of
signal co-ordination as well as to variations within individual movements. With roundabouts and priority -
control intersections, the critical criterion for assessment is the movement with the highest delay per
vehicle. With this type of control the volume balance might be such that some movements suffer high
levels of delay while other movements have minimal delay. An overall average delay for the intersection
of 25 seconds might not be satisfactory if the average delay on one movement is 60 seconds.

The average delay for level of service E should be no more than 70 seconds. The accepted maximum
practical cycle length for traffic signals under saturated conditions is 120 - 140 seconds. Under these
conditions 120 seconds is near maximum for two and three phase intersections and 140 seconds near
maximum for more complex phase designs. Drivers and pedestrians expect cycle lengths of these
magnitudes and their inherent delays in peak hours. A cycle length of 140 seconds for an intersection
which is almost saturated has an average vehicle delay of about 70 seconds, although this can vary. If the
average vehicle delay is more than 70 seconds, the infersection is assumed to be atf Level of Service F.

Table E-1 sets out average delays for different levels of service. There is no consistent correlation between
definitions of levels of service for road links as defined elsewhere in this section, and the ranges set out in
Table D1. In assigning a level of service, the average delay to motoring the public needs to be
considered, keeping in mind the location of the intersection. For example, drivers in inner-urban areas of
Sydney have a higher tolerance of delay than drivers in country areas. Table E-1 provides a recommended
baseline for assessment.

Average Delay per Traffic Signals, Give Way and Stop
LEVEl off SERIEE Veicle (seconds/venh) Roundabout Signs
less than 14 Good operation Good operation

Good with acceptable Acceptable delays and

B 1510 28 delays and spare ;
. spare capacity
capacity
. Satisfactory, but
¢ 27-42 Satisfactory accident study required
D 4310 56 Opero‘.rlng near Neo'r capacity and '
capacity accident study required

At capacity; at signals,
incidents will cause
E 57 to 70 excessive delays

Roundabouts require
other control mode

At capacity, required
other control mode



The figures in Table E-1 are infended as a guide only. Any particular assessment should take info account
site-specific factors including maximum queue lengths (and their effect on lane blocking), the influence of
nearby intersections and the sensitivity of the location to delays. In many situations, a comparison of the
current and future average delay provides a better appreciation of the impact of a proposal, and not
simply the change in the level of service.

The intersection degree of saturation (DS) can also be used to measure the performance of isolated
intersections. At intersections conftrolled by traffic signals, both queue length and delays increase rapidly
as DS approaches 1.0. An upper limit of 0.9 is appropriate. When DS exceeds 0.8 - 0.85, overflow queues
start fo become a problem. Satisfactory intersection operation is generally achieved with a DS of about
0.7 - 0.8. (Note that these figures are based on isolated signalised intersections with cycle lengths of 120
seconds. In co-ordinated signal systems DS might be actively maximised at key intersections). Although in
some situations additional traffic does not alter the level of service, particularly where the level of service is
E or F, additional capacity may still be required. This is particularly appropriate for service level F, where
small increases in flow can cause disproportionately greater increases in delay. In this situation, it is
advisable to consider means of control to maintain the existing level of absolute delay. Suggested criteria
for the evaluation of the capacity of signalised intersections based on the Degree of Saturation are
summarised in Table E-2.

Table E-2: Criteria for Evaluating Capacity of Signalised Intersections*

Optimum Cycle Intersection
. P 4 Volume/Saturation Degree of
Level of Service Length (Seconds) :
Y Saturation
(Co) X
A/B - Very good operation <90 <0.70 <0.80
C - Safisfactory 90-120 0.70-0.80 0.80-0.85
D - Poor but manageable 120-140 0.80-0.85 0.85-0.90
E/F - Bad, extra capacity required >140 >0.85 > 0.90

* Source: Roads & Traffic Authority (2002)
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APPENDIX F: Sidra Results for Existing
Conditions



SITE LAYOUT
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MOVEMENT SUMMARY

B site: 0397 [01 Winsor Rd/Norwest Blvd AM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Winsor Rd (South)
1 L2 AIMCs 998 2.8 998 2.8 0.596 281 LOSB 18.1 1294 0.80 0.83 0.80 36.4
2 T1 AIMCs 529 25 529 25 *0.673 347 LOSC 11.5 82.1 0.92 0.77 0.93 42.3
Approach 1527 2.7 1527 2.7 0.673 304 LOSC 18.1 1294 0.84 0.81 0.84 38.8

North: Winsor Rd (North)

8 T1 AlIMCs 877 25 877 25 0.211 6.7 LOSA 5.4 38.3 0.41 0.35 0.41 62.2
9 R2 AlIMCs 1250 2.7 1250 2.7 *0.817 21.8 LOSB 224 160.3 0.75 0.83 0.79 40.7
Approach 2127 26 2127 26  0.817 156 LOSB 224 160.3 0.61 0.64 0.63 49.6

West: Norwest Blvd
10 L2 AIMCs 422 69 422 6.9 0.173 123 LOSA 3.6 26.3 0.37 0.68 0.37 46.2

12 R2 AlIMCs 842 32 842 3.2 *0.736 490 LOSD 13.5 97.1 0.99 0.87 1.06 27.5
Approach 1264 44 1264 44  0.736 36.7 LOSC 13.5 97.1 0.79 0.81 0.83 31.8

All Vehicles 4918 3.1 4918 3.1 0.817 256 LOSB 224 160.3 0.73 0.73 0.75 40.9

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
North: Winsor Rd (North)
P3 Full 50 53 443 LOSE 0.1 0.1 0.94 094 597 20.0 0.34
West: Norwest Blvd
P4 Full 50 53 443 LOSE 0.1 0.1 0.94 094 597 20.0 0.34
Al 100 105 443 LOSE 0.1 0.1 094 094 597 200 0.34
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 0397 [01 Winsor Rd/Norwest Blvd AM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 25 73
Green Time (sec) 19 42 21
Phase Time (sec) 25 48 27
Phase Split 25% 48% 27%
Phase Frequency (%) 100.0 100.0 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Winsor Rd Winsor Rd Winsor Rd
{North) {North) {North)
J| J J
— — —
. I . I . |
=) =] =]
= =T o =3 o =3
3] o 3] 3]
(=] =] [=]
i | i ] i |
1l ql ql
Winsor Rd Winsor Rd Winsor Rd
(South) (South) (South)

REF: Reference Phase
VAR: Variable Phase

=== Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement s Opposed Slip/Bypass-Lane
mm)  Stopped Movement ——=— Turn On Red

= Other Movement Class (MC) Running C———> Undetected Movement
mmms) Mixed Running & Stopped MCs == Continuous Movement

———] Other Movement Class (MC) Stopped { ] Phase Transition Applied



MOVEMENT SUMMARY

B site: 0397 [01 Winsor Rd/Norwest Blvd PM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Winsor Rd (South)
1 L2 AIMCs 506 3.4 506 34 0.236 170 LOSB 5.8 417  0.51 0.72 0.51 439
2 T1 AlIMCs 1149 15 1149 15 *0.891 30.1 LOSC 27.7 196.0 0.96 0.93 1.07 447
Approach 1655 2.1 1655 2.1 0.891 26.1 LOSB 27.7 196.0 0.82 0.86 0.90 44.5

North: Winsor Rd (North)

8 T1 AIMCs 627 40 627 40 0.158 04 LOSA 0.2 1.7 0.03 0.02 0.03 69.5
9 R2 AlIMCs 917 3.8 917 3.8 *0.874 53.0 LOSD 24.8 179.0 1.00 0.98 1.21 26.5
Approach 1544 3.9 1544 39 0.874 316 LOSC 24.8 179.0 0.60 0.59 0.73 38.9

West: Norwest Blvd
10 L2 AlIMCs 962 25 962 2.5 0.462 199 LOSB 13.6 97.0 0.63 0.78 0.63 41.2

12 R2 AlIMCs 1061 1.5 1061 1.5 *0.875 574 LOSE 19.4 1374 1.00 0.99 1.25 25.2
Approach 2023 2.0 2023 2.0 0.875 396 LOSC 194 1374 0.82 0.89 0.96 30.9

All Vehicles 5222 2.6 5222 26 0.891 329 LOSC 27.7 196.0 0.76 0.79 0.87 37.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
North: Winsor Rd (North)
P3 Full 50 53 443 LOSE 0.1 0.1 0.94 094 597 20.0 0.34
West: Norwest Blvd
P4 Full 50 53 443 LOSE 0.1 0.1 0.94 094 597 20.0 0.34
Al 100 105 443 LOSE 0.1 0.1 094 094 597 200 0.34
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 0397 [01 Winsor Rd/Norwest Blvd PM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 37 72
Green Time (sec) 31 29 22
Phase Time (sec) 37 35 28
Phase Split 37% 35% 28%
Phase Frequency (%) 100.0 100.0 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Winsor Rd Winsor Rd Winsor Rd
{North) {North) {North)
J| J J
— — —
. | . I . ]
=) =] =]
= =T o =3 o =3
3] o 3] 3]
(=] =] [=]
i | i ] i |
1l ql ql
Winsor Rd Winsor Rd Winsor Rd
(South) (South) (South)

REF: Reference Phase
VAR: Variable Phase

=== Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement s Opposed Slip/Bypass-Lane
mm)  Stopped Movement ——=— Turn On Red

= Other Movement Class (MC) Running C———> Undetected Movement
mmms) Mixed Running & Stopped MCs == Continuous Movement

———] Other Movement Class (MC) Stopped { ] Phase Transition Applied



SITE LAYOUT

Y site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM
Ex (Site Folder: General)]

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Ex

Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

W Site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Brookhollow Ave
1 L2 AllMCs 54 1.9 54 1.9 0.153 9.8 LOSA 0.8 54 0.84 0.87 0.84 48.8
2 T1 AlMCs 7 0.0 7 0.0 0.230 75 LOSA 1.3 9.6 0.89 0.87 0.89 42.8
3 R2 AlIMCs 109 1.8 109 1.8 0.230 131 LOSA 1.3 9.6 0.89 0.87 0.89 46.5
3u U AIlMCs 1 0.0 1 0.0 0.230 15.0 LOSB 1.3 9.6 0.89 0.87 0.89 42.3
Approach 171 1.8 171 1.8  0.230 11.8 LOSA 1.3 9.6 0.87 0.87 0.87 47.0

East: Norwest Blvd (East)

4 L2 AIMCs 474 04 474 04  0.823 6.0 LOSA 1.2 80.2 0.72 0.56 0.72 58.0
5 T1 AIIMCs 1363 4.0 1363 4.0 0.823 6.7 LOSA 11.6 836 0.75 0.58 0.76 57.5
6 R2 AlIMCs 320 06 320 0.6 0.823 128 LOSA 11.6 836 0.77 0.60 0.80 55.5
6u U Al MCs 76 3.9 76 3.9 0.823 155 LOSB 11.6 836 0.77 0.60 0.80 54.7
Approach 2233 2.7 2233 2.7 0.823 7.7 LOSA 11.6 836 0.75 0.58 0.76 57.2

North: Columbia Ct

7 L2 AIMCs 100 1.0 100 1.0 0.137 54 LOSA 0.7 4.9 0.74 0.74 0.74 51.5
8 T1 AllMCs 8 0.0 8 0.0 0.089 59 LOSA 0.4 2.8 0.72 0.82 0.72 43.8
9 R2 AllMCs 37 2.7 37 2.7  0.089 11.5 LOSA 0.4 2.8 0.72 0.82 0.72 47.6
9u U Al MCs 1 0.0 1 0.0 0.089 134 LOSA 0.4 2.8 0.72 0.82 0.72 43.3
Approach 146 1.4 146 14  0.137 70 LOSA 0.7 4.9 0.73 0.77 0.73 49.9

West: Norwest Blvd (West)

10 L2 AllMCs 70 4.3 70 43 0.604 8.9 LOSA 5.6 406  0.79 0.74 0.92 57.0
1 T1 AIMCs 971 53 971 53  0.604 94 LOSA 5.6 406  0.80 0.75 0.93 57.1
12 R2 AllMCs 98 0.0 98 0.0 0.604 153 LOSB 54 38.8 0.80 0.77 0.94 55.6

12u U Al MCs 4 0.0 4 0.0 0.604 18.0 LOSB 54 38.8 0.80 0.77 0.94 55.6
Approach 1143 4.7 1143 4.7  0.604 99 LOSA 5.6 406  0.80 0.75 0.93 56.9

All Vehicles 3693 3.2 3693 3.2 0.823 85 LOSA 11.6 836 0.77 0.65 0.82 56.2

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

W Site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Brookhollow Ave
1 L2 AllMCs 87 1.1 87 1.1 0.161 71 LOSA 0.7 4.8 0.70 0.77 0.70 50.7
2 T1 Al MCs 8125 8125 0.342 59 LOSA 1.8 12.7 0.75 0.83 0.77 43.6
3 R2 AlMCs 267 0.7 267 0.7 0.342 11.0 LOSA 1.8 12.7 0.75 0.83 0.77 47.7
3u U AllMCs 1 0.0 1 0.0 0.342 13.0 LOSA 1.8 12.7 0.75 0.83 0.77 43.2
Approach 363 1.1 363 1.1 0.342 99 LOSA 1.8 12.7 0.74 0.82 0.75 48.3

East: Norwest Blvd (East)

4 L2 AIMCs 207 1.0 207 1.0 0.547 55 LOSA 4.1 298 047 0.49 0.47 59.2
5 T1 AIIMCs 1062 4.7 1062 4.7  0.547 59 LOSA 4.1 298 047 0.52 0.47 59.0
6 R2 AllMCs 93 0.0 93 0.0 0.547 1.6 LOSA 4.0 292 048 0.54 0.48 57.3
6u U Al MCs 66 1.5 66 1.5 0.547 143 LOSA 4.0 292 048 0.54 0.48 57.0
Approach 1428 3.7 1428 3.7  0.547 6.6 LOSA 4.1 298 047 0.52 0.47 58.8

North: Columbia Ct

7 L2 AIMCs 313 03 313 03 0.571 1.6 LOSA 4.1 29.0 0.94 1.01 1.23 47.8
8 T1 AllMCs 13 0.0 13 0.0 0.208 88 LOSA 1.0 7.2 0.83 0.90 0.83 42.4
9 R2 AllMCs 66 0.0 66 0.0 0.208 143 LOSA 1.0 7.2 0.83 0.90 0.83 46.4
9u U Al MCs 1 0.0 1 0.0 0.208 16.3 LOSB 1.0 7.2 0.83 0.90 0.83 42.0
Approach 393 0.3 393 03 0.571 120 LOSA 4.1 29.0 0.92 0.99 1.15 473

West: Norwest Blvd (West)

10 L2 AllMCs 48 42 48 42 0724 9.7 LOSA 8.4 60.3 0.82 0.77 1.01 56.7
1 T1 AIIMCs 1381 2.6 1381 2.6 0.724 10.1 LOSA 8.4 60.3 0.83 0.78 1.03 57.0
12 R2 AllMCs 88 1.1 88 1.1 0.724 16.3 LOSB 8.2 58.3 0.84 0.80 1.06 55.2

12u U Al MCs 520.0 520.0 0.724 19.8 LOSB 8.2 58.3 0.84 0.80 1.06 51.1
Approach 1522 2.6 1522 26 0.724 10.5 LOSA 8.4 60.3 0.83 0.79 1.03 56.9

All Vehicles 3706 2.6 3706 2.6 0.724 9.1 LOSA 8.4 60.3 0.69 0.71 0.80 55.4

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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SITE LAYOUT

f site: 4601 [03 Norwest Blvd/Solent CCT AM Ex (Site Folder:
General)]

22033

03 Norwest Blvd/Solent CCT AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 4601 [03 Norwest Blvd/Solent CCT AM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
NorthEast: Norwest Blvd (East)
5 T1 AIIMCs 1125 4.8 1125 48 0421 7.8 LOSA 11.6 844  0.51 0.46 0.51 59.1
6 R2 AIIMCs 325 0.6 325 0.6 *0.565 458 LOSD 6.9 482  0.97 0.80 0.97 29.6
Approach 1450 3.9 1450 3.9 0.565 16.3 LOSB 11.6 844  0.62 0.54 0.62 48.3

NorthWest: Solent CCT

7 L2 AIMCs 311 06 311 06  0.265 236 LOSB 6.0 419 072 0.74 0.72 36.1
9 R2 AllMCs 33121 33121 *0.265 478 LOSD 4.5 328 0.82 0.76 0.82 36.1
Approach 344 1.7 344 1.7 0.265 259 LOSB 6.0 419 073 0.75 0.73 36.1

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 129 0.8 129 0.8 0.557 26.8 LOSB 15.9 1159 0.80 0.74 0.80 423

1 T1 AIMCs 842 65 842 6.5 *0.557 205 LOSB 15.9 117.7  0.80 0.72 0.80 46.6
Approach 971 58 971 58 0.557 213 LOSB 15.9 117.7 0.80 0.72 0.80 45.8

All Vehicles 2765 4.3 2765 4.3  0.565 19.3 LOSB 15.9 117.7  0.70 0.63 0.70 45.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input  Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
NorthWest: Solent CCT
P3 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
SouthWest: Norwest Blvd (West)
P4 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
Al 100 105 393 LOSD 0.1 0.1 094 094 547 200 037
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 4601 [03 Norwest Blvd/Solent CCT AM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 45 65
Green Time (sec) 39 14 19
Phase Time (sec) 45 20 25
Phase Split 50% 22% 28%
Phase Frequency (%) 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Solent CCT Solent CCT Solent CCT
-~ Norwest Blvd (East) ) v Norwest Blvd (East) N Norwest Blvd (East)
? v/ R v/ 2 v/
e < e <
a a ]
N N N
D— D— Gm—
2/ 27 27
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)

REF: Reference Phase
VAR: Variable Phase

m====) Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mm)  Stopped Movement =" Turn On Red

== Other Movement Class (MC) Running C———> Undetected Movement
mmmem) Mixed Running & Stopped MCs =) Continuous Movement

—=] Other Movement Class (MC) Stopped ( ] Phase Transition Applied



MOVEMENT SUMMARY

B site: 4601 [03 Norwest Blvd/Solent CCT PM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
NorthEast: Norwest Blvd (East)
5 T1 AIIMCs 1006 4.8 1006 4.8  0.377 75 LOSA 10.0 725 049 0.44 0.49 59.4
6 R2 AlIMCs 225 0.0 225 0.0 *0.606 511 LOSD 5.0 35.3 1.00 0.80 1.05 281
Approach 1231 3.9 1231 39 0.606 15,5 LOSB 10.0 725 0.58 0.50 0.59 494

NorthWest: Solent CCT

7 L2 AIMCs 381 05 381 05 0495 277 LOSB 1.7 82.1 0.83 0.80 0.83 34.7
9 R2 AIMCs 161 19 161 1.9 *0.495 406 LOSC 7.7 54.7  0.92 0.80 0.92 35.1
Approach 542 09 542 0.9 0495 315 LOSC 1.7 82.1 0.86 0.80 0.86 34.8

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 113 09 113 09 0.630 246 LOSB 20.3 1456 0.79 0.73 0.79 437

1 T1 AIMCs 1149 3.3 1149 3.3 *0.630 18.2 LOSB 20.4 147.0 0.79 0.72 0.79 48.5
Approach 1262 3.1 1262 3.1 0.630 18.8 LOSB 20.4 147.0 0.79 0.72 0.79 47.9

All Vehicles 3035 3.0 3035 3.0 0.630 19.7 LOSB 20.4 147.0 0.72 0.65 0.72 45.3

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input  Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
NorthWest: Solent CCT
P3 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
SouthWest: Norwest Blvd (West)
P4 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
Al 100 105 393 LOSD 0.1 0.1 094 094 547 200 037
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 4601 [03 Norwest Blvd/Solent CCT PM Ex (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 50 65
Green Time (sec) 44 9 19
Phase Time (sec) 50 15 25
Phase Split 56% 17% 28%
Phase Frequency (%) 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Solent CCT Solent CCT Solent CCT
-~ Norwest Blvd (East) ) v Norwest Blvd (East) N Norwest Blvd (East)
? v/ R v/ 2 v/
e < e <
a a ]
N N N
D— D— Gm—
2/ 27 27
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)

REF: Reference Phase
VAR: Variable Phase

m====) Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mm)  Stopped Movement =" Turn On Red

== Other Movement Class (MC) Running C———> Undetected Movement
mmmem) Mixed Running & Stopped MCs =) Continuous Movement

—=] Other Movement Class (MC) Stopped ( ] Phase Transition Applied



SITE LAYOUT

[ Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Ex (Site Folder: General)]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 90 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Brookhollow Ave
1 L2 AIMCs 118 3.4 118 34  0.303 353 LOSC 5.1 36.5 0.85 0.76 0.85 36.4
2 T1 AlMCs 24 0.0 24 0.0 *0.303 295 LOSC 5.1 36.5 0.85 0.76 0.85 27.6
3 R2 AllMCs 30 0.0 30 0.0 0.063 31.8 LOSC 1.0 7.0 0.79 0.68 0.79 37.6
Approach 172 23 172 2.3  0.303 33.8 LOSC 5.1 36.5 0.84 0.74 0.84 35.7

NorthEast: Norwest Blvd (East)

4 L2 AllMCs 17 59 17 59  0.052 315 LOSC 0.7 5.9 0.73 0.66 0.73 38.8
5 T1 AIMCs 884 6.7 884 6.7 0.816 274 LOSB 17.9 1315 0.93 0.85 1.00 46.0
6 R2 AlIMCs 218 0.9 218 0.9 *0.818 53.1 LOSD 10.4 73.5 1.00 0.94 1.24 24.4
Approach 119 55 1119 55  0.818 324 LOSC 17.9 1315 0.94 0.86 1.04 415

NorthWest: Century Cct

7 L2 AllMCs 15 0.0 15 0.0 0.283 51.0 LOSD 1.6 1.3 0.99 0.72 0.99 252
8 T1 AllMCs 21 0.0 21 0.0 0.283 46.0 LOSD 1.6 1.3 0.99 0.72 0.99 233
9 R2 AIMCs 113 09 113 0.9 0.459 50.7 LOSD 26 18.2 1.00 0.75 1.00 24.4
Approach 149 0.7 149 0.7  0.459 50.1 LOSD 2.6 18.2 1.00 0.74 1.00 243

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 199 1.0 199 1.0 *0.329 18.8 LOSB 43 30.8 0.78 0.77 0.78 26.5
1 T1 AIMCs 925 6.1 925 6.1 *0.851 289 LOSC 19.5 143.2 0.95 0.89 1.05 45.2

12 R2 AlIMCs 199 15 199 15 0.750 50.3 LOSD 9.1 64.5 1.00 0.89 1.14 321
Approach 1323 4.6 1323 4.6  0.851 306 LOSC 19.5 1432 0.93 0.87 1.02 40.0

All Vehicles 2763 4.6 2763 46  0.851 326 LOSC 19.5 1432 0.93 0.85 1.02 39.4

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance
Mov Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.

ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
[ Ped Dist ] Rate
ped/h  ped/h sec ped m sec m m/sec

SouthEast: Brookhollow Ave




P1 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
NorthEast: Norwest Blvd (East)

P2 Full 50 53 393 LOSD 0. 0.1 094 094 547 200 037
NorthWest: Century Cct

P3 Full 50 53 393 LOSD 0. 0.1 094 094 547 200 037
Al 150 158 39.3 LOSD 0.1 0.1 094 094 547 200 037
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

[ Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 90 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A*, B1*, B2*, C, D, E

Output Phase Sequence: A*, C, D, E

Reference Phase: Phase C

(* Variable Phase)

Phase Timing Summary

Phase A C D E
Phase Change Time (sec) 71 0 30 59
Green Time (sec) 13 24 23 6
Phase Time (sec) 19 30 29 12
Phase Split 21% 33% 32% 13%
Phase Frequency (%) 100.0 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A VAR Phase C REF Phase D
Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East)
M v/¢ NV v/¢ MWV v/¢
1] * ]
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)
Brookhollow Ave Brookhollow Ave Brookhollow Ave

Norwest Blvd (West)

Phase E
Century Cct Norwest Blvd (East)
MV v/¢

Brookhollow Ave




REF: Reference Phase
VAR: Variable Phase

=== Normal Movement

) Slip/Bypass-Lane Movement
mmm)| Stopped Movement

=" Other Movement Class (MC) Running
mmmm) Mixed Running & Stopped MCs
———] Other Movement Class (MC) Stopped

mmmm) Permitted/Opposed
mmmm) Opposed Slip/Bypass-Lane

——="] Turn On Red
C———> Undetected Movement

=——=) Continuous Movement
® Phase Transition Applied
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MOVEMENT SUMMARY

B site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave PM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Brookhollow Ave
1 L2 AIMCs 211 09 211 0.9 0.519 423 LOSC 9.9 70.0 0.92 0.81 0.92 34.3
2 T1 AlMCs 20 0.0 20 0.0 *0.519 36.0 LOSC 9.9 70.0 0.92 0.81 0.92 252
3 R2 AllMCs 20 0.0 20 0.0 0.045 358 LOSC 0.7 5.2 0.80 0.67 0.80 36.1
Approach 251 0.8 251 0.8 0.519 412 LOSC 9.9 70.0 0.91 0.80 0.91 33.8

NorthEast: Norwest Blvd (East)

4 L2 AllMCs 26 0.0 26 0.0 0.063 327 LOSC 1.0 8.3 0.72 0.68 0.72 38.1
5 T1 AIMCs 940 6.3 940 6.3 0.796 26.8 LOSB 19.9 146.3 0.90 0.81 0.94 46.3
6 R2 AIMCs 191 0.0 191 0.0 *0.791 573 LOSE 9.9 69.4 1.00 0.91 1.19 23.2
Approach 1157 5.1 1157 5.1 0.796 320 LOSC 19.9 146.3  0.91 0.82 0.97 41.9

NorthWest: Century Cct

7 L2 AllMCs 45 0.0 45 0.0 0.376 524 LOSD 3.4 23.7 0.98 0.75 0.98 245
8 T1 AllMCs 26 0.0 26 0.0 0.376 474 LOSD 34 237 0.98 0.75 0.98 22.6
9 R2 AIIMCs 293 1.0 293 1.0 0.795 571 LOSE 7.7 54.6 1.00 0.94 1.23 22.7
Approach 364 0.8 364 08 0.795 55.8 LOSD 7.7 54.6 1.00 0.91 1.18 229

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 255 0.8 255 0.8 *0.361 183 LOSB 5.7 406 0.74 0.77 0.74 26.7
1 T1 AIMCs 992 44 992 44 *0.831 282 LOSB 22.0 158.9 0.92 0.85 0.99 45.6

12 R2 Al MCs 81 1.2 81 1.2  0.338 50.7 LOSD 3.7 26.3 0.95 0.77 0.95 32.0
Approach 1328 3.5 1328 3.5 0.831 27.7 LOSB 220 158.9 0.89 0.83 0.94 411

All Vehicles 3100 3.6 3100 3.6  0.831 33.7 LOSC 22.0 158.9 0.91 0.83 0.98 38.4

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance
Mov Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.

ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
[ Ped Dist ] Rate
ped/h  ped/h sec ped m sec m m/sec

SouthEast: Brookhollow Ave




P1 Full 50 53 443 LOSE 0.1 0.1 0.94 094 597 20.0 0.34
NorthEast: Norwest Blvd (East)

P2 Full 50 53 443 LOSE 0.1 0.1 094 094 597 200 034
NorthWest: Century Cct

P3 Full 50 53 443 LOSE 0. 0.1 094 094 597 200 034
Al 150 158 443 LOSE 0.1 0.1 094 094 597 200 0.34
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

f Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave PM
Ex (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave PM Ex

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 100 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A*, B1*, B2*, C, D, E

Output Phase Sequence: A*, C, D, E

Reference Phase: Phase C

(* Variable Phase)

Phase Timing Summary

Phase A C D E
Phase Change Time (sec) 81 0 35 65
Green Time (sec) 13 29 24 10
Phase Time (sec) 19 35 30 16
Phase Split 19% 35% 30% 16%
Phase Frequency (%) 100.0 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A VAR Phase C REF Phase D
Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East) Century Gct Norwest Blivd (East)
NV v/ ANV v/& ANV v/¢
— — — — — e
— — —
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)
Brookhollow Ave Brookhollow Ave Brookhollow Ave

Norwest Blvd (West)

Phase E
Century Cct Norwest Blvd (East)
P\ v v/¢
— —
—
2/~ aN\Q

Brookhollow Ave




REF: Reference Phase
VAR: Variable Phase

=== Normal Movement mmmm) Permitted/Opposed
) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mmm)| Stopped Movement == Turn On Red

=" Other Movement Class (MC) Running C———> Undetected Movement
mmmm) Mixed Running & Stopped MCs =——=) Continuous Movement
———] Other Movement Class (MC) Stopped [ ] Phase Transition Applied
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SITE LAYOUT
Y site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange AM Ex
(Site Folder: General)]

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Ex
Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.

N
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MOVEMENT SUMMARY

W Site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange AM Ex
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Reston Grange
1 L2 AIMCs 274 11 274 11 0.447 7.8 LOSA 24 172 0.78 0.86 0.91 50.3
2 T1 AIMCs 248 0.4 248 04 0.602 7.2 LOSA 43 308 0.84 0.94 1.08 44.0
3 R2 AIIMCs 249 3.2 249 32 0.602 13.0 LOSA 43 308 084 0.94 1.08 44.0
3u U AIlMCs 1 0.0 1 0.0 0.602 149 LOSB 43 308 0.84 0.94 1.08 435
Approach 772 16 772 16  0.602 9.3 LOSA 43 30.8 0.81 0.91 1.02 46.1

NorthEast: Norwest Blvd (East)

4 L2 AIMCs 103 9.7 103 9.7  0.507 6.1 LOSA 3.2 235 057 0.54 0.57 47.6
5 T1 AIMCs 896 49 89 4.9 0507 6.3 LOSA 3.2 235 0.58 0.58 0.59 55.8
6 R2 AIIMCs 146 4.1 146 41 0.507 125 LOSA 3.2 232 059 0.62 0.60 46.4
6u U Al MCs 2 0.0 2 0.0 0.507 15.0 LOSB 3.2 232 0.59 0.62 0.60 49.1
Approach 1147 5.2 1147 52  0.507 71 LOSA 3.2 235 058 0.58 0.59 53.6

NorthWest: Solent Cct

7 L2 AllMCs 87 5.7 87 5.7 0.340 75 LOSA 22 158  0.90 0.81 0.91 45.8
8 T1 AIMCs 110 1.8 110 1.8 0.340 6.8 LOSA 22 158  0.90 0.81 0.91 45.2
9 R2 AIIMCs 154 45 154 45 0.365 146 LOSB 21 155 0.88 0.91 0.94 45.2
9u U Al MCs 3 0.0 3 0.0 0.365 164 LOSB 21 155 0.88 0.91 0.94 41.5
Approach 354 40 354 40 0.365 104 LOSA 2.2 15.8  0.89 0.85 0.92 45.3

SouthWest: Norwest Blvd (West)

10 L2 AIMCs 359 19 359 1.9 0.753 14.7 LOSB 10.3 741 0.99 0.96 1.43 47.3
1 T1 AIMCs 1014 4.2 1014 42  0.753 144 LOSA 11.7 84.9 1.00 0.96 1.43 49.8
12 R2 AllMCs 66 4.5 66 45 0.753 20.1 LOSB 11.7 84.9 1.00 0.96 1.43 47.0

12u U AIMCs 4 0.0 4 00 0.753 226 LOSB 1.7 84.9 1.00 0.96 1.43 52.8
Approach 1443 3.7 1443 3.7 0.753 148 LOSB 1.7 84.9 1.00 0.96 1.43 48.9

All Vehicles 3716 3.7 3716 3.7  0.753 10.8 LOSA 1.7 849 0.82 0.82 1.04 49.0

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

W Site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange PM Ex
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Reston Grange
1 L2 AlMCs 177 1.7 177 1.7  0.351 8.3 LOSA 1.9 135 0.83 0.85 0.88 49.9
2 T1 AlMCs 79 0.0 79 0.0 0.308 5.9 LOSA 1.8 13.0 0.83 0.79 0.83 441
3 R2 AlIMCs 124 7.3 124 7.3 0.308 11.8 LOSA 1.8 13.0 0.83 0.79 0.83 43.7
3u U AIlMCs 1 0.0 1 0.0 0.308 136 LOSA 1.8 13.0 0.83 0.79 0.83 43.6
Approach 381 3.1 381 341 0.351 9.0 LOSA 1.9 135 0.83 0.82 0.86 46.6

NorthEast: Norwest Blvd (East)

4 L2 AIMCs 305 26 305 26 0.714 86 LOSA 6.4 46.6  0.79 0.82 0.99 46.7
5 T1 AIIMCs 1043 45 1043 45 0.714 94 LOSA 6.4 46.6  0.80 0.84 1.02 54.5
6 R2 AllMCs 58 6.9 58 6.9 0.714 159 LOSB 6.2 452  0.80 0.85 1.04 45.6
6u U Al MCs 333.3 3333 0.714 199 LOSB 6.2 452 0.80 0.85 1.04 43.0
Approach 1409 4.3 1409 43 0.714 95 LOSA 6.4 466  0.79 0.84 1.01 52.2

NorthWest: Solent Cct

7 L2 AIMCs 117 26 117 2.6  0.386 64 LOSA 22 158  0.79 0.74 0.85 46.8
8 T1 AIMCs 189 0.0 189 0.0 0.386 58 LOSA 22 158  0.79 0.74 0.85 45.7
9 R2 AlIMCs 275 1.1 275 11 0.460 13.6 LOSA 26 186  0.80 0.94 0.96 46.2
9u U Al MCs 1 0.0 1 0.0 0.460 156 LOSB 26 186  0.80 0.94 0.96 42.0
Approach 582 1.0 582 1.0 0.460 96 LOSA 2.6 18.6  0.80 0.83 0.90 46.1

SouthWest: Norwest Blvd (West)

10 L2 AIMCs 167 24 167 24  0.447 5.8 LOSA 35 252 055 0.52 0.55 51.6
1 T1 AIMCs 1067 2.6 1067 2.6  0.447 58 LOSA 3.6 254 055 0.53 0.55 56.0
12 R2 AlIMCs 112 0.9 112 0.9 0.447 121 LOSA 3.6 254 055 0.54 0.55 50.7

12u U AIMCs 1 0.0 1 0.0 0447 148 LOSB 3.6 254 055 0.54 0.55 57.5
Approach 1347 2.4 1347 2.4  0.447 6.3 LOSA 3.6 254 055 0.53 0.55 54.7

All Vehicles 3719 3.0 3719 3.0 0.714 8.3 LOSA 6.4 46.6 0.71 0.72 0.81 51.1

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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SITE LAYOUT
Y site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church AM Ex
(Site Folder: General)]

22033

06 Solent Cct/Fairway Dr/Hillsong Church AM Ex
Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.

Fairway Dr

Solent Cct (West)

Solent Cct (East)

Hillsong Church
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MOVEMENT SUMMARY

Y Site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church AM Ex
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

06 Solent Cct/Fairway Dr/Hillsong Church AM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Hillsong Church
1 L2 AllMCs 1 0.0 1 00 0.027 6.6 LOSA 0.2 1.1 0.69 0.62 0.69 447
2 T1 AlMCs 15 0.0 15 0.0 0.027 6.6 LOSA 0.2 1.1 0.69 0.62 0.69 449
3 R2 AllMCs 3 0.0 3 0.0 0.027 10.9 LOSA 0.2 1.1 0.69 0.62 0.69 44 .4
3u U AIlMCs 1 0.0 1 00 0.027 126 LOSA 0.2 1.1 0.69 0.62 0.69 44 .4
Approach 20 0.0 20 0.0 0.027 75 LOSA 0.2 1.1 0.69 0.62 0.69 44.8

East: Solent Cct (East)

4 L2 AllMCs 7 0.0 7 00 0327 6.1 LOSA 22 158 0.73 0.70 0.73 43.6
5 T1 AlMCs 66 1.5 66 1.5 0.327 6.2 LOSA 22 158 0.73 0.70 0.73 43.8
6 R2 AlIMCs 123 0.0 123 0.0 0.327 104 LOSA 22 158 0.73 0.70 0.73 43.3
6u U AIMCs 77 1.3 77 1.3  0.327 122 LOSA 22 158 0.73 0.70 0.73 43.3
Approach 273 07 273 0.7 0.327 9.8 LOSA 2.2 158 0.73 0.70 0.73 43.4

North: Fairway Dr

7 L2 AIMCs 351 0.3 351 0.3 0.740 76 LOSA 9.6 67.0 0.82 0.73 0.95 43.7
8 T1 AllMCs 81 0.0 81 0.0 0.740 75 LOSA 9.6 67.0 0.82 0.73 0.95 43.9
9 R2 AlIMCs 393 0.0 393 0.0 0.740 1.8 LOSA 9.6 67.0 0.82 0.73 0.95 43.4
9u U Al MCs 8 0.0 8 0.0 0.740 136 LOSA 9.6 67.0 0.82 0.73 0.95 43.4
Approach 833 0.1 833 0.1 0.740 96 LOSA 9.6 67.0 0.82 0.73 0.95 43.6

West: Solent Cct (West)

10 L2 AIMCs 130 46 130 46  0.301 44 LOSA 20 142 0.50 0.50 0.50 45.7
1 T1 AlIMCs 174 29 174 29 0.301 43 LOSA 20 142 0.50 0.50 0.50 46.0
12 R2 AllMCs 11 0.0 11 0.0 0.301 8.6 LOSA 20 142 0.50 0.50 0.50 45.4

12u U AIMCs 1 9.1 1 9.1 0.301 10.5 LOSA 2.0 14.2  0.50 0.50 0.50 45.3
Approach 326 3.7 326 3.7 0.301 47 LOSA 2.0 142 050 0.50 0.50 458

All Vehicles 1452 1.0 1452 1.0 0.740 85 LOSA 9.6 67.0 0.73 0.67 0.80 44.0

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

Y Site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church PM Ex
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

06 Solent Cct/Fairway Dr/Hillsong Church PM Ex
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % sec veh m km/h
South: Hillsong Church
1 L2 AllMCs 6 0.0 6 0.0 0.121 8.6 LOSA 0.8 5.4 0.80 0.71 0.80 43.9
2 T1 Al MCs 60 0.0 60 0.0 0.121 8.6 LOSA 0.8 5.4 0.80 0.71 0.80 441
3 R2 All MCs 8 0.0 8 0.0 0.121 129 LOSA 0.8 5.4 0.80 0.71 0.80 43.6
3u U AllMCs 1 0.0 1 0.0 0.121 147 LOSB 0.8 5.4 0.80 0.71 0.80 43.6
Approach 75 0.0 75 0.0 0.121 9.2 LOSA 0.8 5.4 0.80 0.71 0.80 441

East: Solent Cct (East)

4 L2 AllMCs 10 0.0 10 0.0 0.558 56 LOSA 4.6 324  0.69 0.66 0.71 43.9
5 T1 AIMCs 158 06 158 0.6  0.558 56 LOSA 4.6 324  0.69 0.66 0.71 441
6 R2 AlIMCs 339 0.0 339 0.0 0.558 9.9 LOSA 4.6 324  0.69 0.66 0.71 43.6
6u U Al MCs 82 1.2 82 1.2  0.558 1.7 LOSA 4.6 324  0.69 0.66 0.71 43.6
Approach 589 0.3 589 0.3 0.558 89 LOSA 4.6 324 069 0.66 0.71 43.8

North: Fairway Dr

7 L2 AIMCs 153 0.0 153 0.0 0.374 50 LOSA 26 18.2  0.61 0.61 0.61 44.9
8 T1 AlMCs 43 0.0 43 0.0 0.374 50 LOSA 2.6 182  0.61 0.61 0.61 451
9 R2 AlIMCs 177 3.4 177 34 0.374 94 LOSA 2.6 182  0.61 0.61 0.61 445
9u U Al MCs 4 0.0 4 0.0 0.374 11.0 LOSA 2.6 182  0.61 0.61 0.61 445
Approach 377 1.6 377 16 0374 71 LOSA 2.6 182  0.61 0.61 0.61 44.7

West: Solent Cct (West)

10 L2 AIMCs 301 1.3 301 1.3  0.611 8.8 LOSA 6.0 427 085 0.80 1.02 43.6
1 T1 AlIMCs 137 0.7 137 0.7 0.611 8.8 LOSA 6.0 427 085 0.80 1.02 43.8
12 R2 AllMCs 3333 3333 0611 14.7 LOSB 6.0 427 0.85 0.80 1.02 42.9

12u U AIMCs 84 24 84 24 0.611 149 LOSB 6.0 42.7 0.85 0.80 1.02 43.2
Approach 525 15 525 15 0.611 98 LOSA 6.0 42.7 0.85 0.80 1.02 43.6

All Vehicles 1566 1.0 1566 1.0  0.611 8.8 LOSA 6.0 427  0.73 0.69 0.79 439

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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APPENDIX G: Sidra Results for Future
Conditions



SITE LAYOUT

f site: 0397 [01 Winsor Rd/Norwest Blvd AM Fu (Site Folder:
General)]

22033

01 Winsor Rd/Norwest Blvd AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 0397 [01 Winsor Rd/Norwest Blvd AM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 110 seconds (Site Practical Cycle Time)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que No. of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Winsor Rd (South)
1 L2 AIMCs 1123 2.8 1123 2.8 0.762 358 LOSC 25.3 181.7 0.90 0.87 0.91 334
2 T1 AIIMCs 542 25 542 25 *0.721 39.8 LOSC 13.3 95.4  0.94 0.80 0.97 40.0
Approach 1665 2.7 1665 2.7  0.762 371 LOSC 25.3 181.7 0.91 0.85 0.93 35.9

North: Winsor Rd (North)

8 T1 AIMCs 889 25 889 25 0.213 72 LOSA 6.0 423  0.41 0.35 0.41 61.6
9 R2 AIMCs 1403 2.7 1403 2.7 *0.882 256 LOSB 314 2250 0.82 0.88 0.90 38.2
Approach 2292 2.6 2292 2.6  0.882 185 LOSB 31.4 225.0 0.66 0.67 0.71 471

West: Norwest Blvd
10 L2 AlIMCs 533 6.9 533 6.9 0.212 124 LOSA 4.8 35.5 0.37 0.69 0.37 46.2

12 R2 AlIMCs 1028 3.2 1028 3.2 *0.865 60.5 LOSE 20.2 1450 1.00 0.97 1.21 243
Approach 1561 4.5 1561 4.5 0.865 441 LOSD 20.2 1450 0.78 0.87 0.92 28.9

All Vehicles 5518 3.2 5518 3.2  0.882 313 LOSC 31.4 225.0 0.77 0.78 0.84 37.6

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
North: Winsor Rd (North)
P3 Full 50 53 493 LOSE 0.2 0.2 0.95 095 647 20.0 0.31
West: Norwest Blvd
P4 Full 50 53 493 LOSE 0.2 0.2 0.95 095 647 20.0 0.31
Al 100 105 493 LOSE 0.2 0.2 095 095 647 200 0.31
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 0397 [01 Winsor Rd/Norwest Blvd AM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Bivd AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 110 seconds (Site Practical Cycle Time)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 26 80
Green Time (sec) 20 48 24
Phase Time (sec) 26 54 30
Phase Split 24% 49% 27%
Phase Frequency (%) 100.0 100.0 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Winsor Rd Winsor Rd Winsor Rd
{North) {North) {North)
J| J J
— — —
. I . I . ]
=) =] =]
P | — -
(=] =] [=]
i ] i ] i ]
1l ql ql
Winsor Rd Winsor Rd Winsor Rd
(South) (South) (South)

REF: Reference Phase
VAR: Variable Phase

=== Normal Movement
mmmm) Slip/Bypass-Lane Movement
mm)  Stopped Movement
= Other Movement Class (MC) Running C———> Undetected Movement
mmms) Mixed Running & Stopped MCs == Continuous Movement
———] Other Movement Class (MC) Stopped L ]

mmmmm) Permitted/Opposed
s Opposed Slip/Bypass-Lane
——=— Turn On Red

Phase Transition Applied



MOVEMENT SUMMARY

B site: 0397 [01 Winsor Rd/Norwest Blvd PM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd PM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 150 seconds (Site Practical Cycle Time)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Winsor Rd (South)
1 L2 AIMCs 585 34 585 34 0.269 216 LOSB 10.0 71.7  0.51 0.73 0.51 404
2 T1 AIMCs 1166 1.5 1166 1.5 *0.914 445 LOSD 421 298.2 0.99 0.95 1.08 38.1
Approach 1751 2.1 1751 241 0.914 369 LOSC 421 298.2 0.83 0.88 0.89 38.6

North: Winsor Rd (North)

8 T1 AIIMCs 642 40 642 40 0.161 0.5 LOSA 0.4 27 0.03 0.02 0.03 69.3
9 R2 AlIMCs 1059 3.8 1059 3.8 *0.915 745 LOSF 42.8 309.6 1.00 1.00 1.17 214
Approach 1701 3.9 1701 3.9 0915 46,6 LOSD 42.8 309.6 0.63 0.63 0.74 32.2

West: Norwest Blvd
10 L2 AlIMCs 1102 2.5 1102 2.5 0.492 23.8 LOSB 21.8 156.1 0.60 0.80 0.60 38.8

12 R2 AlIMCs 1201 1.5 1201 1.5 *0.903 793 LOSF 33.8 239.7 1.00 1.00 1.19 20.5
Approach 2303 2.0 2303 2.0 0.903 527 LOSD 33.8 239.7 0.81 0.91 0.91 26.4

All Vehicles 5755 2.6 5755 2.6 0.915 461 LOSD 42.8 309.6 0.76 0.82 0.85 31.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
North: Winsor Rd (North)
P3 Full 50 53 69.3 LOSF 0.2 0.2 0.96 096 847 20.0 0.24
West: Norwest Blvd
P4 Full 50 53 69.3 LOSF 0.2 0.2 0.96 096 847 20.0 0.24
Al 100 105 69.3 LOSF 0.2 0.2 096 096 847 200 024
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 0397 [01 Winsor Rd/Norwest Blvd PM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

01 Winsor Rd/Norwest Blvd PM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 150 seconds (Site Practical Cycle Time)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 52 106
Green Time (sec) 46 48 38
Phase Time (sec) 52 54 44
Phase Split 35% 36% 29%
Phase Frequency (%) 100.0 100.0 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Winsor Rd Winsor Rd Winsor Rd
{North) {North) {North)
J| J J
— — —
. I . I . |
=) =] =]
P | — -
(=] =] [=]
i ] i ] i ]
1l ql ql
Winsor Rd Winsor Rd Winsor Rd
(South) (South) (South)

REF: Reference Phase
VAR: Variable Phase

=== Normal Movement
mmmm) Slip/Bypass-Lane Movement
mm)  Stopped Movement
= Other Movement Class (MC) Running C———> Undetected Movement
mmms) Mixed Running & Stopped MCs == Continuous Movement
———] Other Movement Class (MC) Stopped L ]

mmmmm) Permitted/Opposed
s Opposed Slip/Bypass-Lane
——=— Turn On Red

Phase Transition Applied



SITE LAYOUT

Y site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM
Fu (Site Folder: General)]

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Fu

Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.

Columbia Ct

Norwest Blvd (West)

Norwest Blvd (East)

20

Brookhollow Ave
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MOVEMENT SUMMARY

W Site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM
Fu (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Fu
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Brookhollow Ave
1 L2 AllMCs 55 1.9 55 1.9 0.158 9.8 LOSA 0.8 5.6 0.84 0.87 0.84 48.8
2 T1 Al MCs 7 0.0 7 0.0 0.237 75 LOSA 1.4 9.9 0.89 0.87 0.89 42.8
3 R2 AlMCs 111 18 111 1.8 0.237 13.1 LOSA 1.4 9.9 0.89 0.87 0.89 46.5
3u U AllMCs 1 0.0 1 0.0 0.237 15.0 LOSB 1.4 9.9 0.89 0.87 0.89 42.3
Approach 174 1.8 174 1.8 0.237 11.8 LOSA 14 9.9 0.88 0.87 0.88 47.0

East: Norwest Blvd (East)

4 L2 AIMCs 474 04 474 04  0.826 6.1 LOSA 11.6 828 0.74 0.56 0.74 57.9
5 T1 AIIMCs 1363 4.0 1363 4.0 0.826 6.7 LOSA 12.0 86.1 0.76 0.58 0.78 57.4
6 R2 AlIMCs 320 06 320 0.6 0.826 128 LOSA 12.0 86.1 0.79 0.60 0.81 55.4
6u U Al MCs 76 3.9 76 3.9 0.826 156 LOSB 12.0 86.1 0.79 0.60 0.81 54.7
Approach 2233 2.7 2233 2.7 0.826 7.7 LOSA 12.0 86.1 0.76 0.58 0.78 57.1

North: Columbia Ct

7 L2 AIMCs 100 1.0 100 1.0 0.171 6.6 LOSA 0.9 6.7 0.83 0.81 0.83 51.1
8 T1 AllMCs 8 0.0 8 0.0 0.113 71 LOSA 0.5 3.8 0.80 0.88 0.80 43.2
9 R2 AllMCs 37 2.7 37 27 0.113 127 LOSA 0.5 3.8 0.80 0.88 0.80 46.9
9u U Al MCs 1 0.0 1 00 0.113 146 LOSB 0.5 3.8 0.80 0.88 0.80 42.8
Approach 146 1.4 146 14 0171 82 LOSA 0.9 6.7 0.82 0.83 0.82 49.4

West: Norwest Blvd (West)

10 L2 AllMCs 73 4.3 73 43 0.761 11.7 LOSA 9.9 722 0.92 0.87 1.23 55.4
1 T1 AIMCs 1263 53 1263 53  0.761 123 LOSA 9.9 722  0.92 0.88 1.25 55.2
12 R2 AllMCs 98 0.0 98 0.0 0.761 185 LOSB 94 68.4  0.92 0.90 1.27 53.6

12u U AIMCs 4 0.0 4 00 0.761 211 LOSB 9.4 68.4  0.92 0.90 1.27 53.6
Approach 1438 4.8 1438 4.8 0.761 128 LOSA 9.9 722  0.92 0.89 1.25 55.1

All Vehicles 3991 3.4 3991 34  0.826 9.7 LOSA 12.0 86.1 0.83 0.71 0.95 55.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

W Site: 02 [02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM
Fu (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM Fu

Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Brookhollow Ave
1 L2 AllMCs 88 1.1 88 1.1 0.182 7.8 LOSA 0.8 5.7 0.75 0.82 0.75 50.2
2 T1 Al MCs 9125 9125 0.394 71 LOSA 2.3 16.1 0.82 0.89 0.90 43.1
3 R2 AlIMCs 269 0.7 269 0.7 0.394 121 LOSA 2.3 16.1 0.82 0.89 0.90 471
3u U AllMCs 1 0.0 1 0.0 0.394 141 LOSA 2.3 16.1 0.82 0.89 0.90 42.7
Approach 367 1.1 367 1.1 0.394 109 LOSA 2.3 16.1 0.80 0.87 0.87 47.7

East: Norwest Blvd (East)

4 L2 AIMCs 209 1.0 209 1.0 0.633 57 LOSA 5.6 40.1 0.54 0.51 0.54 58.8
5 T1 AIIMCs 1280 4.7 1280 4.7 0.633 6.0 LOSA 5.6 40.1 0.55 0.53 0.55 58.6
6 R2 AllMCs 93 0.0 93 0.0 0.633 1.8 LOSA 54 393 0.56 0.55 0.56 57.1
6u U Al MCs 67 1.5 67 15 0.633 145 LOSA 54 39.3 0.56 0.55 0.56 56.7
Approach 1649 3.8 1649 3.8 0.633 6.7 LOSA 5.6 40.1 0.55 0.53 0.55 58.5

North: Columbia Ct

7 L2 AIMCs 313 0.3 313 03 0.748 225 LOSB 6.6 46.0 1.00 1.18 1.62 41.9
8 T1 AllMCs 13 0.0 13 0.0 0.256 10.7 LOSA 1.4 9.7 0.90 0.93 0.90 41.6
9 R2 AllMCs 66 0.0 66 0.0 0.256 16.2 LOSB 1.4 9.7 0.90 0.93 0.90 45.4
9u U Al MCs 1 0.0 1 0.0 0.256 182 LOSB 1.4 9.7 0.90 0.93 0.90 41.1
Approach 393 0.3 393 0.3 0.748 21.0 LOSB 6.6 46.0 0.98 1.13 1.47 424

West: Norwest Blvd (West)

10 L2 AllMCs 50 4.2 50 4.2  0.861 13.8 LOSA 15.3 109.5 0.98 0.97 1.44 53.8
1 T1 AlMCs 1657 2.6 1657 26  0.861 145 LOSA 15.3 109.5 0.99 0.98 1.47 53.7
12 R2 AllMCs 89 1.1 89 1.1 0.861 21.0 LOSB 14.7 105.2  0.99 0.99 1.51 51.8

12u U Al MCs 620.0 620.0 0.861 246 LOSB 14.7 105.2 0.99 0.99 1.51 48.2
Approach 1802 2.6 1802 2.6  0.861 148 LOSB 15.3 109.5 0.99 0.98 1.47 53.6

All Vehicles 4211 2.8 4211 28  0.861 1.9 LOSA 15.3 109.5 0.80 0.81 1.06 53.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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SITE LAYOUT

HSite: 4601 [03 Norwest Blvd/Solent CCT AM Fu (Site Folder:
General)]

22033

03 Norwest Blvd/Solent CCT AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 4601 [03 Norwest Blvd/Solent CCT AM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
NorthEast: Norwest Blvd (East)
5 T1 AIIMCs 1394 4.8 1394 48  0.522 86 LOSA 15.8 1163 0.57 0.51 0.57 58.1
6 R2 AlIMCs 337 0.6 337 0.6 *0.683 494 LOSD 7.5 53.0 1.00 0.84 1.08 28.6
Approach 1731 4.0 1731 40 0.683 16.6 LOSB 15.8 1153 0.65 0.58 0.67 484

NorthWest: Solent CCT

7 L2 AIMCs 313 0.6 313 06 0.282 249 LOSB 6.2 439 075 0.75 0.75 35.6
9 R2 AllMCs 37121 37121 *0.282 466 LOSD 4.8 346 084 0.76 0.84 35.7
Approach 350 1.9 350 19 0.282 272 LOSB 6.2 439 0.76 0.75 0.76 35.6

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 130 0.8 130 0.8 0.692 273 LOSB 221 161.5 0.86 0.78 0.86 42.2

1 T1 AIMCs 1138 6.5 1138 6.5 *0.692 209 LOSB 221 163.5 0.86 0.77 0.86 46.4
Approach 1268 59 1268 59  0.692 216 LOSB 221 163.5 0.86 0.77 0.86 45.8

All Vehicles 3349 45 3349 45 0.692 19.6 LOSB 221 163.5 0.74 0.67 0.75 45.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input  Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
NorthWest: Solent CCT
P3 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
SouthWest: Norwest Blvd (West)
P4 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
Al 100 105 393 LOSD 0.1 0.1 094 094 547 200 037
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f site: 4601 [03 Norwest Blvd/Solent CCT AM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT AM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 47 65
Green Time (sec) 41 12 19
Phase Time (sec) 47 18 25
Phase Split 52% 20% 28%
Phase Frequency (%) 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Solent CCT Solent CCT Solent CCT
-~ Norwest Blvd (East) ) v Norwest Blvd (East) N Norwest Blvd (East)
? v/ R v/ 2 v/
e < e <
a a ]
N N N
D— D— Gm—
2/ 27 27
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)

REF: Reference Phase
VAR: Variable Phase

m====) Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mm)  Stopped Movement =" Turn On Red

== Other Movement Class (MC) Running C———> Undetected Movement
mmmem) Mixed Running & Stopped MCs =) Continuous Movement

—=] Other Movement Class (MC) Stopped ( ] Phase Transition Applied



MOVEMENT SUMMARY

B site: 4601 [03 Norwest Blvd/Solent CCT PM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT PM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
NorthEast: Norwest Blvd (East)
5 T1 AIIMCs 1222 4.8 1222 4.8  0.458 8.1 LOSA 13.0 949 053 0.48 0.53 58.7
6 R2 AlIMCs 225 0.0 225 0.0 *0.681 532 LOSD 5.2 36.4 1.00 0.84 1.12 27.6
Approach 1447 4.0 1447 40 0.681 15.1 LOSB 13.0 949  0.60 0.53 0.62 50.0

NorthWest: Solent CCT

7 L2 AIMCs 383 05 383 0.5 0.511 285 LOSC 11.9 83.8 0.84 0.80 0.84 34.4
9 R2 AIMCs 166 1.9 166 1.9 *0.511 40.7 LOSC 8.0 56.7 0.93 0.80 0.93 35.0
Approach 549 0.9 549 0.9 0.511 322 LOSC 1.9 83.8 0.87 0.80 0.87 34.6

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 114 09 114 09 0.751 257 LOSB 26.9 193.2 0.86 0.80 0.86 43.2

1 T1 AIIMCs 1427 3.3 1427 3.3 *0.751 19.3 LOSB 27.0 194.7 0.86 0.79 0.86 47.7
Approach 1541 3.1 1541 31 0.751 19.8 LOSB 27.0 1947 0.86 0.79 0.86 47.3

All Vehicles 3537 3.2 3537 3.2 0.751 19.8 LOSB 27.0 194.7 0.76 0.69 0.77 45.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance

Mov . Input  Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.
ID Crossing vol. Flow Delay Service QUEUE Que Stop Time  Dist. Speed
[ Ped Dist ] Rate

ped/h  ped/h sec ped m sec m m/sec
NorthWest: Solent CCT
P3 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
SouthWest: Norwest Blvd (West)
P4 Full 50 53 393 LOSD 0.1 0.1 0.94 094 547 20.0 0.37
Al 100 105 393 LOSD 0.1 0.1 094 094 547 200 037
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

f Site: 4601 [03 Norwest Blvd/Solent CCT PM Fu (Site Folder:
General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

03 Norwest Blvd/Solent CCT PM Fu

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Isolated Cycle Time = 90 seconds (Site Optimum Cycle Time - Minimum
Delay)

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A, B, C

Output Phase Sequence: A, B, C

Reference Phase: Phase A

Phase Timing Summary

Phase A B C
Phase Change Time (sec) 0 51 65
Green Time (sec) 45 8 19
Phase Time (sec) 51 14 25
Phase Split 57% 16% 28%
Phase Frequency (%) 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A REF Phase B Phase C
Solent CCT Solent CCT Solent CCT
-~ Norwest Blvd (East) ) v Norwest Blvd (East) N Norwest Blvd (East)
? v/ R v/ 2 v/
e < e <
a a ]
N N N
D— D— Gm—
2/ 27 27
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)

REF: Reference Phase
VAR: Variable Phase

m====) Normal Movement mmmmm) Permitted/Opposed
mmmm) Slip/Bypass-Lane Movement mmmm) Opposed Slip/Bypass-Lane
mm)  Stopped Movement =" Turn On Red

== Other Movement Class (MC) Running C———> Undetected Movement
mmmem) Mixed Running & Stopped MCs =) Continuous Movement

—=] Other Movement Class (MC) Stopped ( ] Phase Transition Applied



SITE LAYOUT

Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu
Site Category: (None)

Signals - Fixed Time Isolated
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MOVEMENT SUMMARY

Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu

Site Category: (None)

Signals - Fixed Time Isolated Cycle Time = 150 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Turn Demand Flows Deg. Average Levelof 95% Back of Queue  Prop. Effective Aver. No. Average

Total HV SEL) Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

SouthEast: Brookhollow Ave

1 L2 122 34 0.573 672 LOSE 1241 86.2 0.97 0.81 0.97 26.2
2 ™ 55 0.0 0.573 627 LOSE 1241 86.2 0.97 0.81 0.97 19.2
3 R2 30 0.0 0.097 614 LOSE 1.9 13.0 0.88 0.71 0.88 27.2
Approach 207 20 0.573 652 LOSE 1241 86.2 0.96 0.80 0.96 24.8
NorthEast: Norwest Blvd (East)

4 L2 18 5.9 0.049 441 LOSD 1.2 10.3 0.74 0.64 0.74 313
5 ™ 938 6.7 0.854 59.0 LOSE 353 259.9 0.99 0.96 1.10 27.7
6 R2 435 0.9 1.003 1172 LOSF 44.4 313.4 1.00 1.13 1.50 12.8
Approach 1391 49 1.003 770 LOSF 44.4 313.4 0.99 1.01 1.22 225
NorthWest: Century Cct

7 L2 15 0.0 0.330 68.0 LOSE 57 40.0 0.95 0.75 0.95 19.3
8 ™ 70 0.0 0.330 642 LOSE 57 40.0 0.95 0.75 0.95 19.5
9 R2 369 0.9 1.001 1245 LOSF 18.6 131.1 1.00 1.16 1.66 12.4
Approach 454 0.7 1.001 113.4 LOSF 18.6 131.1 0.99 1.08 1.52 13.3
SouthWest: Norwest Blvd (West)

10 L2 394 1.0 0.727 550 LOSD 26.1 186.1 0.96 0.86 0.96 15.3
11 ™ 998 6.1 1.017 1184 LOSF 55.1 403.9 1.00 1.31 1.53 19.1
12 R2 202 1.5 0.458 569 LOSE 126 89.4 0.91 0.81 0.91 28.1
Approach 1594 42 1.017 949 LOSF 55.1 403.9 0.98 1.13 1.31 19.2
All Vehicles 3646 3.9 1.017 88.7 LOSF 55.1 403.9 0.98 1.06 1.28 19.9

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

- DEINET) Average Level of Average Back of Queue Prop.  Effective
Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m
P1 SouthEast Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 NorthEast Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P3 NorthWest Full Crossing 53 69.3 LOS F 0.2 0.2 0.96 0.96
All Pedestrians 158 69.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




PHASING SUMMARY

Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu

Site Category: (None)

Signals - Fixed Time Isolated Cycle Time = 150 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase C

Input Phase Sequence: A*, B1*, B2*,C, D, E

Output Phase Sequence: A*,C, D, E

(* Variable Phase)

Phase Sequence: Variable Phasing
Reference Phase: Phase C

Input Phase Sequence: A* B1* B2%C,D,E
Movement Class: All Movement Classes

Phase A VAR Phase B1 VAR Phase B2 VAR
Cantury Cot Manaest Blwd [East) Cantury Cct Manwest Blwd [East) Cantury Cot Manwest Bhwd [East)
N VL8 Ny vs¢ Ny 2]
] — ]
2/~ PEN bt ANt 20 n aNg

Monwest Blud [Wist)

Broakralow v

Maonwest Blvd [Waest)

Braakholow A

Mionwest Blud [Wiest)

Broakralow Ave

Phase C REF Phase D Phase E
Cantury Cct PeanwEst Blad [East) Cantury Cot Maorwest Biwd [East) Cantury Gt Marwest Blvd [East)
Ny vs¢ Ny vse N vs¢
—_— — —
Fy AN 25~ 58 2 AN

Marwest Bhed [Wist)

Braakholow A

Mansest Blvd [Waest)

Broakalow v

Planwest Bhad [Waest)

Braakholow A

REF: Reference Phase
WAR: Variable Phase

) Fermitted/Opposed
sy Cpposed Slip/Bypass-Lane
== Turn On Red

e Mormal Movement
e Slin/Bypass-Lane Movement
mn]  Stopped Movement
= Other Movement Class (MC) Running C—— Undetected Movement
mmd Mixed Running & Stopped MCs 3 Continuous Movement
=] Other Movement Class (MC) Stopped L ] Phase Transition Applied
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MOVEMENT SUMMARY

Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave PM Fu]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave PM Fu

Site Category: (None)

Signals - Fixed Time Isolated Cycle Time = 150 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Movement Performance - Vehicles
Turn Demand Flows Deg. Average Levelof 95% Back of Queue  Prop. Effective Aver. No. Average

Total HV SEL) Delay  Service Vehicles Distance Queued Stop Rate Cycles Speed
veh/h % v/c sec veh m km/h

SouthEast: Brookhollow Ave

1 L2 213 0.9 0.813 747 LOSF 18.7 131.7 1.00 0.91 1.13 24.7
2 ™ 36 0.0 0.813 70.2 LOSE 18.7 131.7 1.00 0.91 1.13 17.8
3 R2 20 0.0 0.065 609 LOSE 1.2 8.6 0.87 0.69 0.87 27.3
Approach 269 0.8 0.813 731 LOSF 18.7 131.7 0.99 0.89 1.11 24.2
NorthEast: Norwest Blvd (East)

4 L2 26 0.0 0.069 482 LOSD 1.7 135 0.78 0.67 0.78 30.2
5 ™ 994 6.3 1.034 1286 LOSF 56.4 4146 1.00 1.35 1.59 18.0
6 R2 359 0.0 1.115 1946 LOSF 46.9 328.5 1.00 1.35 1.96 8.4
Approach 1379 45 1.115 1443 LOSF 56.4 4146 0.99 1.34 1.67 15.3
NorthWest: Century Cct

7 L2 95 0.0 0.349 553 LOSD 9.4 65.6 0.88 0.76 0.88 21.5
8 ™ 59 0.0 0.349 515 LOSD 9.4 65.6 0.88 0.76 0.88 21.6
9 R2 628 1.0 1.137 2145 LOSF 44.0 310.7 1.00 1.41 2.08 7.8
Approach 782 0.8 1.137 182.8 LOSF 44.0 310.7 0.98 1.28 1.85 8.9
SouthWest: Norwest Blvd (West)

10 L2 487 0.8 1.139 211.8 LOSF 68.9 490.2 1.00 1.37 2.02 6.8
11 ™ 1030 44 1.139 1849 LOSF 715 517.2 1.00 1.60 1.90 13.9
12 R2 81 1.2 0.254 625 LOSE 5.1 36.4 0.91 0.76 0.91 26.9
Approach 1598 32 1.139 1869 LOSF 715 517.2 1.00 1.48 1.89 11.8
All Vehicles 4028 3.0 1.139 1639 LOSF 715 517.2 0.99 1.36 1.75 12.9

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians
DEINET) Average Level of Average Back of Queue Prop.  Effective

Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m
P1 SouthEast Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P2 NorthEast Full Crossing 53 69.3 LOSF 0.2 0.2 0.96 0.96
P3 NorthWest Full Crossing 53 69.3 LOS F 0.2 0.2 0.96 0.96
All Pedestrians 158 69.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.




SITE LAYOUT

[ Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Fu Opt 5 (Site Folder: General)]

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu Opt 5

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

B site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Fu Opt 5 (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu Opt 5

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 110 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Brookhollow Ave
1 L2 AIMCs 122 34 122 34  0.157 269 LOSB 4.0 286 0.65 0.71 0.65 39.6
2 T1 AlMCs 55 0.0 55 0.0 0.119 355 LOSC 23 16.2  0.82 0.63 0.82 33.9
3 R2 AllMCs 30 0.0 30 0.0 0.137 52.3 LOSD 1.5 10.3 0.93 0.71 0.93 31.1
Approach 207 2.0 207 2.0 0.157 329 LOSC 4.0 286 0.73 0.69 0.73 36.5

NorthEast: Norwest Blvd (East)

4 L2 AllMCs 18 5.9 18 59  0.041 258 LOSB 0.7 6.4 0.63 0.64 0.63 39.8
5 T1 AIMCs 938 6.7 938 6.7 0.794 290 LOSC 216 159.1  0.89 0.80 0.93 45.1
6 R2 AlIMCs 435 0.9 435 0.9 *0.864 66.1 LOSE 13.0 91.7 1.00 0.97 1.28 28.3
Approach 1391 49 1391 49 0.864 406 LOSC 21.6 159.1  0.92 0.85 1.03 38.0

NorthWest: Century Cct

7 L2 AllMCs 15 0.0 15 0.0 0.186 421 LOSC 3.7 256 084 0.67 0.84 35.6
8 T1 AllMCs 70 0.0 70 0.0 *0.186 36.2 LOSC 3.7 256  0.84 0.67 0.84 334
9 R2 AlIMCs 369 0.9 369 0.9 *0.846 63.8 LOSE 10.9 76.8 1.00 0.99 1.27 28.3
Approach 454 0.7 454 0.7 0.846 58.8 LOSE 10.9 76.8  0.97 0.93 1.19 29.2

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 394 1.0 394 10 0482 284 LOSB 14.8 1055 0.74 0.81 0.74 394
1 T1 AIMCs 998 6.1 998 6.1 *0.842 311 LOSC 24.4 179.1  0.93 0.86 0.99 44.0

12 R2 AlIMCs 202 1.5 202 15 0.806 621 LOSE 11.5 81.7 1.00 0.92 1.19 29.2
Approach 1594 4.2 1594 4.2  0.842 344 LOSC 244 179.1  0.89 0.85 0.96 40.2

All Vehicles 3646 3.9 3646 3.9 0.864 39.7 LOSC 244 1791 0.91 0.85 1.00 37.4

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance
Mov Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.

ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
[ Ped Dist ] Rate
ped/h  ped/h sec ped m sec m m/sec

SouthEast: Brookhollow Ave




P1 Full 50 53 493 LOSE 0.2 0.2 0.95 095 647 20.0 0.31
NorthEast: Norwest Blvd (East)

P2 Full 50 53 493 LOSE 02 0.2 095 095 647 20.0 0.31
NorthWest: Century Cct

P3 Full 50 53 493 LOSE 02 0.2 095 095 647 200 0.31
Al 150 158 493 LOSE 02 0.2 095 095 647 200 0.31
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

[ Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave AM
Fu Opt 5 (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave AM Fu Opt 5

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 110 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A*, B1*, B2*, C, D*, E1*, E2*, F

Output Phase Sequence: A*, C, D*, F

Reference Phase: Phase C

(* Variable Phase)

Phase Timing Summary

Phase A C D F
Phase Change Time (sec) 89 0 38 57
Green Time (sec) 15 32 13 26
Phase Time (sec) 21 38 19 32
Phase Split 19% 35% 17% 29%
Phase Frequency (%) 100.0 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A VAR Phase C REF Phase D VAR
Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East)
MWV v/¢ AW v/L ANV v/<$
— — — — — —
B— S —
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)
Brookhollow Ave Brookhollow Ave Brookhollow Ave

Norwest Blvd (West)

Phase F
Century Cct Norwest Blvd (East)
WV v/¢
27~ AN\

Brookhollow Ave




REF: Reference Phase
VAR: Variable Phase

=== Normal Movement

) Slip/Bypass-Lane Movement
mmm)| Stopped Movement

=" Other Movement Class (MC) Running
mmmm) Mixed Running & Stopped MCs
———] Other Movement Class (MC) Stopped

mmmm) Permitted/Opposed
mmmm) Opposed Slip/Bypass-Lane

——="] Turn On Red
C———> Undetected Movement

=——=) Continuous Movement
® Phase Transition Applied
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MOVEMENT SUMMARY

B site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave PM
Fu Opt 5 (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave PM Fu Opt 5

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 130 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Brookhollow Ave
1 L2 AIMCs 213 09 213 0.9 0.313 384 LOSC 9.5 67.3 0.76 0.77 0.76 35.8
2 T1 AlMCs 36 0.0 36 0.0 0.089 445 LOSD 1.8 128 0.84 0.63 0.84 31.3
3 R2 AllMCs 20 0.0 20 0.0 0.054 494 LOSD 1.0 7.1 0.84 0.68 0.84 31.9
Approach 269 0.8 269 0.8 0.313 40.0 LOSC 9.5 67.3 0.77 0.74 0.77 34.8

NorthEast: Norwest Blvd (East)

4 L2 AllMCs 26 0.0 26 0.0 0.050 275 LOSB 1.2 9.4 0.63 0.66 0.63 38.3
5 T1 AIMCs 994 63 994 6.3 0.836 353 LOSC 28.0 206.1 0.93 0.85 0.97 41.9
6 R2 AlIMCs 359 0.0 359 0.0 *0.838 75.0 LOSF 12.3 85.9 1.00 0.93 1.22 26.5
Approach 1379 45 1379 45 0.838 455 LOSD 28.0 206.1 0.94 0.87 1.03 36.3

NorthWest: Century Cct

7 L2 AllMCs 95 0.0 95 0.0 0.392 53.8 LOSD 8.5 593  0.91 0.77 0.91 31.3
8 T1 AllMCs 59 0.0 59 0.0 *0.392 481 LOSD 85 593  0.91 0.77 0.91 29.6
9 R2 AIIMCs 628 1.0 628 1.0 *0.852 66.2 LOSE 211 149.3 1.00 0.97 1.17 27.8
Approach 782 0.8 782 0.8 0.852 634 LOSE 211 1493 0.98 0.93 1.12 28.3

SouthWest: Norwest Blvd (West)
10 L2 AIMCs 487 0.8 487 08 0517 279 LOSB 20.0 1419 0.70 0.81 0.70 39.8
1 T1 AIIMCs 1030 4.4 1030 4.4 *0.900 427 LOSD 32,9 2384 0.96 0.92 1.06 39.6

12 R2 Al MCs 81 1.2 81 1.2 0.381 69.2 LOSE 4.9 34.5 0.97 0.77 0.97 28.4
Approach 1598 3.2 1598 3.2  0.900 395 LOSC 32.9 2384 0.88 0.88 0.95 38.8

All Vehicles 4028 3.0 4028 3.0 0.900 46.2 LOSD 32.9 2384 0.91 0.88 1.00 35.2

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Green.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

* Critical Movement (Signal Timing)

Pedestrian Movement Performance
Mov Input Dem. Aver. Level of AVERAGE BACK OF  Prop. Eff. Travel Travel Aver.

ID Crossing \vol. Flow Delay Service QUEUE Que Stop Time Dist. Speed
[ Ped Dist ] Rate
ped/h  ped/h sec ped m sec m m/sec

SouthEast: Brookhollow Ave




P1 Full 50 53 593 LOSE 0.2 0.2 0.96 096 747 20.0 0.27
NorthEast: Norwest Blvd (East)

P2 Full 50 53 593 LOSE 02 0.2 096 096 747 200 027
NorthWest: Century Cct

P3 Full 50 53 593 LOSE 02 0.2 096 096 747 200 027
Al 150 158 593 LOSE 0.2 0.2 096 096 747 200 0.27
Pedestrians

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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PHASING SUMMARY

f Site: 4698 [04 Norwest Blvd/Century Cct/Brookhollow Ave PM
Fu Opt 5 (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

04 Norwest Blvd/Century Cct/Brookhollow Ave PM Fu Opt 5

Site Category: (None)

Signals - EQUISAT (Fixed-Time/SCATS) Coordinated Cycle Time = 130 seconds (Site Practical Cycle Time)
Variable Sequence Analysis applied. The results are given for the selected output sequence.

Timings based on settings in the Site Phasing & Timing dialog
Phase Times determined by the program

Phase Sequence: Variable Phasing

Input Phase Sequence: A*, B1*, B2*, C, D*, E1*, E2*, F

Output Phase Sequence: A*, C, D*, F

Reference Phase: Phase C

(* Variable Phase)

Phase Timing Summary

Phase A C D F
Phase Change Time (sec) 109 0 44 76
Green Time (sec) 15 38 26 27
Phase Time (sec) 21 44 32 33
Phase Split 16% 34% 25% 25%
Phase Frequency (%) 100.0 100.0 100.0 = 100.0

See the Timing Analysis report for more detailed information including input values of

Yellow Time and All-Red Time, and information on any adjustments to Intergreen Time,
Phase Time and Green Time values in cases of Pedestrian Actuation, Minor Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Output Phase Sequence

Phase A VAR Phase C REF Phase D VAR
Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East) Century Cct Norwest Blvd (East)
MWV v/¢ AW v/L ANV v/<$
— — — — — —
B— S —
Norwest Blvd (West) Norwest Blvd (West) Norwest Blvd (West)
Brookhollow Ave Brookhollow Ave Brookhollow Ave

Norwest Blvd (West)

Phase F
Century Cct Norwest Blvd (East)
WV v/¢
27~ AN\

Brookhollow Ave




REF: Reference Phase
VAR: Variable Phase

=== Normal Movement

) Slip/Bypass-Lane Movement
mmm)| Stopped Movement

=" Other Movement Class (MC) Running
mmmm) Mixed Running & Stopped MCs
———] Other Movement Class (MC) Stopped

mmmm) Permitted/Opposed
mmmm) Opposed Slip/Bypass-Lane

——="] Turn On Red
C———> Undetected Movement

=——=) Continuous Movement
® Phase Transition Applied
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SITE LAYOUT
Y Site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange AM Fu
(Site Folder: General)]

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Fu
Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

W Site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange AM Fu
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave AM Fu
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Reston Grange
1 L2 AlIMCs 277 11 277 11 0.563 10.9 LOSA 34 243 0.86 0.98 1.13 48.2
2 T1 AIMCs 249 04 249 04 0.797 136 LOSA 7.7 55.1 0.95 1.19 1.62 41.0
3 R2 AlIMCs 297 3.2 297 32 0.797 19.3 LOSB 7.7 55.1 0.95 1.19 1.62 401
3u U AIlMCs 1 0.0 1 00 0.797 21.2 LOSB 7.7 55.1 0.95 1.19 1.62 40.5
Approach 824 16 824 16  0.797 148 LOSB 7.7 55.1 0.92 1.12 1.45 43.0

NorthEast: Norwest Blvd (East)

4 L2 AlIMCs 137 9.7 137 9.7  0.651 70 LOSA 55 40.7 0.68 0.65 0.75 471
5 T1 AIIMCs 1138 49 1138 49  0.651 73 LOSA 55 40.7  0.69 0.67 0.76 55.0
6 R2 AlIMCs 185 4.1 185 4.1 0.651 13.6 LOSA 55 399 0.70 0.71 0.79 45.7
6u U Al MCs 2 0.0 2 0.0 0.651 16.1 LOSB 55 399 0.70 0.71 0.79 48.1
Approach 1462 5.3 1462 53  0.651 8.1 LOSA 5.5 40.7  0.69 0.68 0.77 52.8

NorthWest: Solent Cct

7 L2 AIMCs 105 57 105 5.7  0.459 114 LOSA 3.3 240 097 0.93 1.13 43.5
8 T1 AIMCs 112 1.8 112 1.8  0.459 10.7 LOSA 3.3 240 097 0.93 1.13 43.4
9 R2 AlIMCs 161 45 161 45  0.487 19.8 LOSB 3.1 224 093 1.00 1.14 42.6
9u U Al MCs 3 0.0 3 0.0 0487 215 LOSB 3.1 224  0.93 1.00 1.14 39.4
Approach 381 4.0 381 40 0487 148 LOSB 3.3 240 0.95 0.96 1.14 43.0

SouthWest: Norwest Blvd (West)

10 L2 AIMCs 366 1.9 366 19  0.980 48.7 LOSD 33.1 237.8 1.00 1.84 3.30 33.1
1 T1 AIIMCs 1219 4.2 1219 42  0.980 49.0 LOSD 37.8 2739 1.00 1.88 3.33 31.2
12 R2 AllMCs 69 4.5 69 45 0.980 546 LOSD 37.8 2739 1.00 1.90 3.34 32.8

12u U Al MCs 4 0.0 4 0.0 0.980 571 LOSE 37.8 2739 1.00 1.90 3.34 35.6
Approach 1658 3.7 1658 3.7  0.980 492 LOSD 37.8 273.9 1.00 1.87 3.32 31.8

All Vehicles 4325 3.9 4325 3.9 0.980 257 LOSB 37.8 2739 0.88 1.24 1.91 40.0

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

W Site: 02 [05 Norwest Blvd/Solent Cct/ Reston Grange PM Fu
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

02 Norwest Blvd/Columbia Ct/Brookhollow Ave PM Fu
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
SouthEast: Reston Grange
1 L2 AllMCs 180 1.7 180 1.7 0.518 13.9 LOSA 3.2 22.9 0.92 1.00 1.15 46.4
2 T1 Al MCs 79 0.0 79 0.0 0.497 10.5 LOSA 3.5 25.7 0.96 0.97 1.15 42.0
3 R2 AlIMCs 159 7.3 159 7.3 0.497 16.4 LOSB 3.5 25.7 0.96 0.97 1.15 41.1
3u U AllMCs 1 0.0 1 0.0 0.497 18.1 LOSB 3.5 25.7 0.96 0.97 1.15 41.6
Approach 419 35 419 3.5 0.518 142 LOSA 3.5 25.7 0.94 0.98 1.15 43.6

NorthEast: Norwest Blvd (East)

4 L2 AIMCs 384 26 384 26 0.915 146 LOSB 15.4 11.0 0.98 1.14 1.71 429
5 T1 AIIMCs 1339 45 1339 45 0.915 16.2 LOSB 15.4 111.0 0.99 1.16 1.78 48.8
6 R2 AllMCs 62 6.9 62 6.9 0.915 233 LOSB 14.7 107.1  1.00 1.18 1.84 411
6u U Al MCs 333.3 3333 0915 276 LOSB 14.7 107.1  1.00 1.18 1.84 37.4
Approach 1788 4.2 1788 4.2 0915 16.1 LOSB 154 11.0 0.99 1.16 1.77 471

NorthWest: Solent Cct

7 L2 AIMCs 120 26 120 26  0.469 86 LOSA 31 219 088 0.90 1.04 45.8
8 T1 AIMCs 189 0.0 189 0.0 0.469 79 LOSA 3.1 219 0.88 0.90 1.04 44.9
9 R2 AlIMCs 278 1.1 278 1.1 0.589 17.7 LOSB 3.8 269 0.88 1.05 1.20 441
9u U Al MCs 1 0.0 1 0.0 0.589 196 LOSB 3.8 269 0.88 1.05 1.20 40.2
Approach 588 1.0 588 1.0 0.589 12.7 LOSA 3.8 269 0.88 0.97 1.12 44.6

SouthWest: Norwest Blvd (West)

10 L2 AIMCs 171 24 171 24  0.545 6.2 LOSA 4.9 349 0.66 0.55 0.66 51.1
1 T1 AIMCs 1297 2.6 1297 2.6 0.545 6.2 LOSA 4.9 35.1 0.66 0.56 0.66 55.3
12 R2 AlIMCs 113 09 113 0.9 0.545 125 LOSA 4.9 35.1 0.66 0.57 0.66 50.3

12u U AIMCs 1 0.0 1 00 0.545 152 LOSB 4.9 35.1 0.66 0.57 0.66 57.0
Approach 1582 2.5 1582 2.5 0.545 6.6 LOSA 4.9 35.1 0.66 0.56 0.66 54.3

All Vehicles 4377 3.1 4377 31 0.915 120 LOSA 15.4 11.0 0.85 0.90 1.22 48.5

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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SITE LAYOUT
Y Site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church AM Fu
(Site Folder: General)]

22033

06 Solent Cct/Fairway Dr/Hillsong Church AM Fu
Site Category: (None)

Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.

Fairway Dr

Solent Cct (West)

Solent Cct (East)

Hillsong Church

SIDRA INTERSECTION 9.1 | Copyright © 2000-2022 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: TEF Consulting | Licence: PLUS / Enterprise | Created: Friday, 24 March 2023 12:27:56 PM

Project: D:\Dropbox\___DB current TEF projects_NR\22033 - Norwest Markettown 2022 - Gennaoui Consulting\22033_maodelling\22033 sidra
\22033 - Norwest Markettown FU 230324.sip9



MOVEMENT SUMMARY

Y Site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church AM Fu
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

06 Solent Cct/Fairway Dr/Hillsong Church AM Fu
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed

[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles

veh/h % veh/h % v/c sec veh m km/h
South: Hillsong Church
1 L2 AllMCs 1 0.0 1 00 0.025 6.9 LOSA 0.1 1.0 0.70 0.63 0.70 44.6
2 T1 AlMCs 13 0.0 13 0.0 0.025 6.8 LOSA 0.1 1.0 0.70 0.63 0.70 44.8
3 R2 AllMCs 3 00 3 0.0 0.025 11.1 LOSA 0.1 1.0 0.70 0.63 0.70 44.2
3u U AllMCs 1 0.0 1 0.0 0.025 129 LOSA 0.1 1.0 0.70 0.63 0.70 44.2
Approach 18 0.0 18 0.0 0.025 79 LOSA 0.1 1.0 0.70 0.63 0.70 446
East: Solent Cct (East)
4 L2 AllMCs 7 0.0 7 0.0 0.346 6.3 LOSA 24 17.1 0.76 0.70 0.76 43.5
5 T1 AlMCs 74 15 74 15 0.346 6.3 LOSA 24 17.1 0.76 0.70 0.76 43.7
6 R2 AIIMCs 123 0.0 123 0.0 0.346 106 LOSA 24 17.1 0.76 0.70 0.76 43.2
6u U AIlMCs 78 1.3 78 1.3  0.346 124 LOSA 24 17.1 0.76 0.70 0.76 43.2
Approach 282 0.8 282 0.8 0.346 9.9 LOSA 24 171 0.76 0.70 0.76 43.4
North: Fairway Dr
7 L2 AIMCs 353 0.3 353 0.3 0.764 82 LOSA 10.6 745 0.85 0.76 1.01 43.3
8 T1 AlMCs 81 0.0 81 0.0 0.764 82 LOSA 10.6 745 0.85 0.76 1.01 43.5
9 R2 AIIMCs 412 0.0 412 0.0 0.764 125 LOSA 10.6 745 0.85 0.76 1.01 43.0
9u U AllMCs 8 0.0 8 0.0 0.764 142 LOSA 10.6 745 0.85 0.76 1.01 43.0
Approach 854 0.1 854 0.1 0.764 10.3 LOSA 10.6 745 0.85 0.76 1.01 43.2

West: Solent Cct (West)

10 L2 AIMCs 169 46 169 4.6  0.340 45 LOSA 23 16.8  0.52 0.50 0.52 45.7
1 T1 AIMCs 179 29 179 29 0.340 44 LOSA 23 16.8  0.52 0.50 0.52 46.0
12 R2 AllMCs 11 0.0 11 0.0 0.340 8.6 LOSA 23 16.8  0.52 0.50 0.52 45.4

12u U AIMCs 12 941 12 9.1 0.340 106 LOSA 23 16.8  0.52 0.50 0.52 45.3
Approach 371 3.8 371 3.8 0.340 47 LOSA 2.3 16.8  0.52 0.50 0.52 458

All Vehicles 1525 1.1 1525 1.1 0.764 8.8 LOSA 10.6 745 0.75 0.68 0.84 43.8

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

Y Site: 06 [06 Solent Cct/Fairway Dr/Hillsong Church PM Fu
(Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.2.202

22033

06 Solent Cct/Fairway Dr/Hillsong Church PM Fu
Site Category: (None)

Roundabout

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Hillsong Church
1 L2 AllMCs 6 0.0 6 0.0 0.126 9.1 LOSA 0.8 5.7 0.82 0.72 0.82 437
2 T1 AlMCs 60 0.0 60 0.0 0.126 9.0 LOSA 0.8 5.7 0.82 0.72 0.82 43.9
3 R2 AllMCs 8 0.0 8 0.0 0.126 13.3 LOSA 0.8 5.7 0.82 0.72 0.82 434
3u U AIlMCs 1 0.0 1 00 0.126 15.1 LOSB 0.8 5.7 0.82 0.72 0.82 434
Approach 75 0.0 75 0.0 0.126 9.6 LOSA 0.8 5.7 0.82 0.72 0.82 43.8

East: Solent Cct (East)

4 L2 AllMCs 10 0.0 10 0.0 0.579 6.3 LOSA 5.1 36.0 0.73 0.69 0.78 43.7
5 T1 AIMCs 159 06 159 0.6 0.579 6.3 LOSA 5.1 36.0 0.73 0.69 0.78 43.9
6 R2 AlIMCs 339 0.0 339 0.0 0.579 10.5 LOSA 5.1 36.0 0.73 0.69 0.78 43.4
6u U Al MCs 83 1.2 83 1.2  0.579 123 LOSA 5.1 36.0 0.73 0.69 0.78 43.3
Approach 591 0.3 591 03 0.579 96 LOSA 5.1 36.0 0.73 0.69 0.78 43.5

North: Fairway Dr

7 L2 AIMCs 155 0.0 155 0.0 0.405 51 LOSA 29 203 0.63 0.62 0.63 44.8
8 T1 AllMCs 43 0.0 43 0.0 0.405 51 LOSA 29 203 0.63 0.62 0.63 45.0
9 R2 AlIMCs 204 34 204 34 0.405 9.5 LOSA 29 203 0.63 0.62 0.63 444
9u U Al MCs 4 0.0 4 0.0 0.405 1.1 LOSA 29 203 0.63 0.62 0.63 44.4
Approach 406 1.7 406 1.7 0.405 74 LOSA 2.9 203 0.63 0.62 0.63 44.6

West: Solent Cct (West)

10 L2 AIMCs 317 13 317 13 0.638 9.3 LOSA 6.6 472  0.87 0.82 1.07 43.3
1 T1 AIMCs 138 0.7 138 0.7 0.638 9.3 LOSA 6.6 472  0.87 0.82 1.07 43.5
12 R2 AllMCs 433.3 4333 0.638 152 LOSB 6.6 472  0.87 0.82 1.07 426

12u U AIMCs 86 2.4 86 24  0.638 154 LOSB 6.6 47.2 0.87 0.82 1.07 43.0
Approach 545 16 545 16 0.638 10.3 LOSA 6.6 47.2 0.87 0.82 1.07 43.3

All Vehicles 1617 1.1 1617 1.1 0.638 9.3 LOSA 6.6 47.2 0.76 0.72 0.84 43.7

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Options
tab).

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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