TCG Planning

- Life City Wollongong Stage 1
ffic and Transport Assessment

14 October 2019

WATER | ENERGY & RESOURCES | ENVIRONMENT | PROPERTY & BUILDINGS | TRANSPORTATION



Table of contents

1. [ ol Vo1 o] TP PP PPRR ORI 1
O O 1Y =T Y PR PPRPPPRPRTR 1
1.2  Study assumptions and lIMItatioNS ..........c.eueeiieeiiiiiieece e e 3
TG T (0 1o |V Yo7 o 1= 1SR 4
2 =) (1T oo o 1140 o 1= SR 5
P20 R - g o T T OO PP RSP 5
2.2 Road Network CharaCteriStICS........cuviiiieiiiie i 5
2.3 Crash data FEVIEW .......cc.ueiiiiieiiee ettt e e e s ne e e e 10
N =W o] [Tl = U 1) o Lo o SR 11
2.5 ACHVE IFANSPOIT ...ttt ettt e ettt e s sttt e e e b b e e e enb e e e e e nbee e e e neee 12
2.6 EXxisting road network PErforManCe ..........coiiuuiiiiiiiie et 13
2.7  EXisting intersection PerforManCe...........uuii ittt 15
3. Proposed development ..o 18
3.1 Life City Wollongong Stage 1 .......coooe i 18
R O | g o T 1 (| T O TP T P PP TPPPP 18
3.3 ACCESSIDIE PAIKING ...eeeeiiiiiee et 20
3.4 Bicycle parking facilities ............oooiiiiiioiii e 21
3.5 MOtOrCYCIE PArKING ....eeiiiiiiie it 21
3.6 PiIck-UP @Nd DrOP-Off ... 21
3.7 SEIVICE VENICIES ... 21
3.8 Parking layout configuration ............cccoo oo 22
4. TraffiC ASSESSMENT ... .ttt ettt e e st e e e st bt e e e sabb e e e e sbbeeeeabbeeeean 23
A1 Traffic ENEIALION ... vttt et e et e et b e e e bre e e e 23
4.2 Future intersection PErfOrMAaNCE .........cii ittt 24
5. SUMMATY N0 CONCIUSION .....citiiiieiiie ettt e e s sttt e e e bt e e e s nbe e e e e nbeeeeenees 27
L A O 1= gV T TP T PP PRP 27
5.2 KeY fINAINGS ..ottt et e et e e e 27
LR B ©o o o [ ] To ] o IR T PRSPPI PRP 28

GHD | Report for TCG Planning — Life City Wollongong Stage 1, 12514811 | i



Table index

Table 2-1 — Summary of crash data (2013-2017) .....uueieiiiiiieiiiee e 11
Table 2-2 — BUS routes and frTEQUENCIES .......uueiieieiiiiiiiie e e st e e e e e s st e e e e e s s st e e e e e e e s s s nnnranneeeaes 11
Table 2-3 — Peak hour heavy VENICIE Fatio.........cccoiiiiiiiieiicc e 14
Table 2-4 — Urban road mid-bIOCK CApACILIES.........coouiiieiiiiiieiie e 15
Table 2-5 — Mid-block review of roads within the vicinity of Stage 1 LCW........cccccoovviviieeeee i, 15
Table 2-6 — Level of service criteria for INtErSECONS..........ccvveivii i 16
Table 2-7 — 2019 Weekday interseCtion OPEratioNS ..........c.ueieiririieiiiiiie it 16
Table 3-1 — Proposed parking supply breakdoWn ...........coooiiiiiiiiiiiiiie e 19
Table 3-2 — Wollongong City Council DCP parking requirement SUMMAary ..........ccccccveveveveveveveieneeeeeee, 20
Table 3-3 — Accessible parking reqUIr€MENt..........coouiiiiiiii e 20
Table 3-4 — Wollongong City Council DCP Bicycle parking requirement.............ccccccccevvvvvvviiiiiievenenene, 21
Table 3-5 — Wollongong City Council DCP Motorcycle parking requirement ...........ccccccevvveveveievenenenenn. 21
Table 4-1 — Stage 1 Traffic GENEIatION .........coiiiiii et 23
Table 4-2 — 2019 weekday intersection operations with Stage 1........ccccccvviiiiieee, 24
Table 4-3 — 2029 weekday intersection operations pre Stage 1 LCW........cccccovvvvvviiviiiiiieeeeeeveeeeeeeee 25
Table 4-4 — 2029 weekday intersection operations pPoSt Stage 1 ........cccovieieiiiiiie it 25

Figure index

Figure 1-1 — Stage L SIite PlaN.....ccociiviiieieie e 1
Figure 1-2 — SUDJECE SItE IOCALION .....ciueeiiieiiiie et e e e 2
Figure 1-3 — Subject site location — surrounding road NEtWOIK.............cccovvviiiiiiiiiiiiiiieeeeeeeeeeeeeeee, 2
Figure 1-4 — Traffic SUNVEY IOCALIONS .........cooviiiiiiiiiieee e 3
Figure 2-1 — Land zoning in proximity to the Life City Wollongong Stage 1 .........ccccoovieiiiiiiiiniieeenn 5
Figure 2-2 — Key road NEIWOIK ........ccoiiiiiiieiiie ettt 7
Figure 2-3 — Northcliffe Drive, west of Nolan Street (viewed eastbound) ............ccccccvvviviiiin, 8
Figure 2-4 — Northcliffe Drive, east of Nolan Street (viewed westbound) ...........cccccvviiiiiiniiiiie 8
Figure 2-5 — Nolan Street (viewed NOrthDOUNd) ..........ceuviiiiiii e 9
Figure 2-6 — Warwick Street (viewed eastbound) ..............oooiiiiiiiii e 9
Figure 2-7 — Hopman Crescent (viewed southbound) ..o 10
Figure 2-8 — Crash locations near the proposed Life City Wollongong Stage 1..........cccocveeveeeeiiiiinnne. 10
Figure 2-9 — Bus services near the Stage 1 development Site ............cooviiiiiiiiiiiiiiiei e 12
Figure 2-10 — Wollongong Bike Plan 2014-2018 ..........ccooiiiiieiiiiieeiiiiee ettt 13
Figure 2-11 — Peak hour traffic VOIUMES ..........uiiiiieie e 14

GHD | Report for TCG Planning — Life City Wollongong Stage 1, 12514811 | ii



Figure 3-1 — Proposed parking Site Plan ............eueiiioriiiieir e e e e e 18

Figure 3-2 - TUIMING MOVEIMENT.....ccoiiiiiieiitiie ettt ettt e et e e e b et e e e sttt e e e aab e e e e anbe e e e e anbreeeeaneee 22

Appendices

Appendix A — Traffic Survey Results
Appendix B — SIDRA Results

GHD | Report for TCG Planning — Life City Wollongong Stage 1, 12514811 | iii



This report: has been prepared by GHD for TCG Planning and may only be used and relied on
by TCG Planning for the purpose agreed between GHD and TCG Planning.

GHD otherwise disclaims responsibility to any person other than TCG Planning arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring

subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report, GHD disclaims liability arising from any of the
assumptions being incorrect.
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Introduction

1.1 Overview

This Traffic and Transport Assessment has been prepared by GHD Pty Ltd to support the
Development Application (DA) for Stage 1 of the Life City Wollongong development in Berkeley,
NSW. Stage 1 of the development is proposed to consist of a medical centre and child care
centre, with day surgery, respite care centre, and specialist rooms. It also includes the
construction of access roads and associated car parking facilities as shown in Figure 1-1. Stage
1 of the proposal site is located at the northern section of the site, as shown at Figure 1-2.
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Figure 1-1 - Stage 1 Site plan
Source: Boss Design Pty Ltd (provided by TCG Planning)

This Traffic and Transport Assessment Report is a response to the Wollongong City Council’s
request for additional information and update of the previous Traffic and Transport Assessment
Report submitted by GHD in 2013.

Stage 1 will be accessed from Warwick Street/Hopman Crescent as shown in Figure 1-3. The
full Life City Wollongong development, on the other hand, includes a new access road, which
would form an intersection with Nolan Street. As such, Stage 1 will result in a different traffic
distribution to what was assumed in the 2013 Traffic and Transport Assessment Report
prepared by GHD (24 October 2013).

This Traffic and Transport Assessment report reviews the traffic impacts associated with Stage
1 only and updates the intersection traffic surveys that were undertaken for the traffic impact
analysis in 2013.
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Figure 1-2 - Subject site location
Source:https.//public.mapimage.net/intramaps90/default.htm ?configld=3a2fbdc5-a9e4-4323-b27d-6e522aled8ad), modified by
GHD
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Figure 1-3 - Subject site location - surrounding road network
Source: Google Earth (2019), modified by GHD
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1.2 Study assumptions and limitations

The following assumptions were made as part of this study:

e  Trip generation for Stage 1 was based on the previous Traffic and Transport Assessment
Report by GHD in 2013.

e Architectural plans provided by Boss Design Pty Ltd (2019).

e A future state base model was developed for 2029, allowing ten year future growth. The
future base traffic model was developed utilising an assumed growth rate of two percent
per annum.

This study has been limited by the following:
e The analysis is a desktop study and no site visits have been undertaken.

* The conditions of the surrounding network are based on information either supplied by the
traffic surveys and Google Maps / Streetview.

e Traffic surveys conducted by Matrix Traffic and Transport Data Pty Ltd at the following
intersections (as shown in Figure 1-4) on Tuesday 3 September 2019 between 6-9 AM and
3-6 PM:
— Nolan Street / Northcliffe Drive (roundabout)
— Nolan Street / Hopman Crescent
— Nolan Street / Warwick Street

Life City
Wollongong

Figure 1-4 - Traffic survey locations
Source: Google Earth (2019), modified by GHD
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1.3 Study scope

This Traffic and Transport Assessment addresses the following:

e  Existing Conditions — a review of the existing road and transport conditions, adjacent
developments, traffic volumes and crash data.

e Proposed Development — a review of the proposed Stage 1 of the Life City Wollongong
development and its access arrangements.

e Traffic Assessment — an assessment of the trip generation characteristics of the proposed
facility and the performance of the intersections following its development.

e Parking Assessment — an assessment of potential parking demand that will be generated
by the development and a review of its parking arrangement.
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Existing conditions

2.1 Land use

The proposed land use within the vicinity of the proposed development, as shown in Figure 2-1,
consists of low density residential, areas for environmental management and public recreation.
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Figure 2-1 - Land zoning in proximity to the Life City Wollongong Stage 1

Source: Wollongong Local Environmental Plan (2009)

2.2 Road network characteristics

2.2.1 Road hierarchy
Roads within NSW are categorised in the following two ways:
e By Classification (ownership)

e By the function that they perform

Road classification

Roads are classified (as defined by the Roads Act 1993) based on their importance to the
movement of people and goods within NSW (as a primary means of communication).

The classification of a road allows Roads and Maritime Services (Roads and Maritime) to
exercise authority of all or part of the road. Classified roads include Main Roads, State
Highways, Tourist Roads, Secondary Roads, Tollways, Freeways and Transitways.

For management purposes, Roads and Maritime has three administrative classes of roads.
These are:

e State Roads — Major arterial links through NSW and within major urban areas. They are the
principle traffic carrying roads and fully controlled by Roads and Maritime with maintenance
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fully funded by Roads and Maritime. State Roads include all Tollways, Freeways and
Transitways; and all or part of a Main Road, Tourist Road or State Highway.

Regional Roads — Roads of secondary importance between State Roads and Local Roads
which, with State Roads provide the main connections to and between smaller towns and
perform a sub arterial function in major urban areas. Regional roads are the responsibility of
councils for maintenance funding, though Roads and Maritime funds some maintenance
based on traffic and infrastructure. Traffic management on Regional Roads is controlled
under the delegations to local government from Roads and Maritime.

Local Roads — The remainder of the council controlled roads. Local Roads are the
responsibility of councils for maintenance funding. Roads and Maritime may fund some
maintenance and improvements based on specific programs (e.g. urban bus routes, road
safety programs). Traffic management on Local Roads is controlled under the delegations
to local government from Roads and Maritime.

Functional hierarchy

Functional road classification involves the relative balance of the mobility and access functions.
Roads and Maritime define four levels in a typical functional road hierarchy, ranking from high
mobility and low accessibility to high accessibility and low mobility. These road classes are:

Arterial Roads — generally controlled by Roads and Maritime, typically no limit in flow and
designed to carry vehicles long distance between regional centres.

Sub-Arterial Roads — can be managed by either Roads and Maritime or local council.
Typically, their operating capacity ranges between 10,000 and 20,000 vehicles per day, and
their aim is to carry through traffic between specific areas in a sub region, or provide
connectivity from arterial road routes (regional links).

Collector Roads — provide connectivity between local roads and the-arterial road network
and typically carry between 2,000 and 10,000 vehicles per day.

Local Roads — provide direct access to properties and the collector road system and
typically carry between 500 and 4,000 vehicles per day.
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A summary of the key roads in proximity to the subject site is provided Figure 2-2.
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Figure 2-2 - Key road network

2.2.2 Northcliffe Drive

Northcliffe Drive is an approximately 7.5 km sub-arterial road which links Unanderra in the west,
to Port Kembla in the east. It passes through the suburbs of Berkeley, Lake Heights and
Warrawong.

In the vicinity of the proposed Stage 1 site, Northcliffe Drive has the following characteristics:

Two-way dual carriageway with two traffic lanes in each direction

Parking lanes are provided on each side of the road.

A footpath is provided on one side of the road (right side when walking westwards).
Bus stops are located on each side of the road along the road corridor.

Posted speed limit is 70 km/h.
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Google

Figure 2-3 - Northcliffe Drive, west of Nolan Street (viewed eastbound)
Source: Google Street View

Figure 2-4 - Northcliffe Drive, east of Nolan Street (viewed westbound)
Source: Google Street View

2.2.3 Nolan Street

Nolan Street functions as a collector road, which is approximately 2.3 km long and runs from
Princes Highway to Northcliffe Drive.

Nolan Street has the following characteristics:
* Asingle traffic lane and parking lane provided in each direction.
e A footpath is provided on the west side of the road.

e Bus stops are located on each side of the road along the road corridor.
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e Speed limit for local urban roads of 50 km/h applies, however, a limit of 40 km/h School
Zone is observed in the vicinity of Berkeley West Public School.

Figure 2-5 - Nolan Street (viewed northbound)

Source: Google Street View

2.2.4 Warwick Street and Hopman Crescent
The proposed facility will be accessed through Warwick Street and / or Hopman Crescent.

These local roads have a width of nine metres, enabling a parking lane and travel lane in either
direction. Bus stops are located on each side of these roads and an urban default speed limit of
50 km/h applies.

Figure 2-6 - Warwick Street (viewed eastbound)
Source: Google Street View
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Figure 2-7 - Hopman Crescent (viewed southbound)
Source: Google Street View

2.3 Crash data review

Crash data was obtained from the Transport for NSW Centre for Road Safety website for roads
within the vicinity of the site. The data has been analysed for the five year period between 2013
and 2017. The location of recorded crashes are shown in Figure 2-8.

Life City
Wollongong
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Figure 2-8 - Crash locations near the proposed Life City Wollongong Stage 1

Source: https.//roadsafety.transport.nsw.gov.au/statistics/interactivecrashstats/Iga_stats.html?tablga=4 modified by GHD
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There were 25 crashes recorded between 2013 and 2017 on Nolan Street and on the local
roads in the vicinity of the proposal site: A summary of the crash data is provided in Table 2-1.

Table 2-1 - Summary of crash data (2013-2017)

Location Number of Number of injuries
crashes Fatal Serious Moderate Minor

Nolan Street 23 1 7 4 1
Hunt Place 1 0 1 0 0
Hoad Place 1 0 0 0 0
Total 25 1 8 4 1

The predominant crash types resulting in injuries recorded on these roads are as follows:
*  Vehicle driving off the carriageway into an object/parked vehicle (6 injuries);

e  Vehicle travelling on the same direction (2 injuries);

e  Vehicles manoeuvring (1 injury); and

® Vehicles crashing into a pedestrian (1 injury).
2.4 Public transport

2.4.1 Train services

Unanderra Train Station is the closest station to Stage 1 Life City Wollongong and is served by
the South Coast Line.

It is located approximately 2.5 km from Stage 1 which exceeds typical walking catchments.
Bus Route 34 operates between Stage 1 and Unanderra Station and will provide future utility to
people seeking to access the facility via public transport.

2.4.2 Bus services

The nearest public bus stops from Stage 1 are located along Hopman Crescent, less than 100
metres from the proposed facility (refer to Figure 2-9).

Bus Route 34 operates from this bus stop. Bus Route 43, on the other hand, serves as a feeder
route to Bus Route 34 and shares a common stop with the latter along Nolan Street. Their route
and approximate frequencies are provided in Table 2-2.

Table 2-2 - Bus routes and frequencies

Bus Frequency (minutes)
Origin — Destination
Route Peak Off- peak

Wollongong to Warrawong 20-30
43 Port Kembla to Dapto District 50 60

GHD | Report for TCG Planning — Life City Wollongong Stage 1, 12514811 | 11
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Figure 2-9 - Bus services near the Stage 1 development site
Source: Google Maps modified by GHD

2.5 Active transport

2.5.1 Existing pedestrian and bicycle facilities

Pedestrian and cyclist safety is an important consideration in assessing the effectiveness of a
transport system. An ideal road network is one wherein the safety and convenience of
pedestrians and cyclists, through provisions such as walkways / cycleways, pedestrian
signalisation, pavement markings, etc., is integrated with traffic controls that ensure smooth flow
of both pedestrian, bicycle, and vehicle traffic.

There are currently no zebra crossing or signalised pedestrian crossings and other pedestrian
and bicycle facilities within the vicinity of the site. An on-road cycle environment could be
considered appropriate for low density residential areas (generally low speed environment),
where cycle can utilise the kerbside parking lanes and the vehicle travel lanes when required.

Footpaths, approximately 1.5 m wide, are provided along Nolan Street and Northcliffe Drive.

The Wollongong Bike Plan (2014-2018) identifies Nolan Street as a proposed cycleway, as
shown in Figure 2-10. However, there are no bicycle facilities currently provided within the
vicinity of the proposed site.
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Figure 2-10 - Wollongong Bike Plan 2014-2018
Source: Wollongong Bike Plan 2014-2018, modified by GHD

2.6 Existing road network performance

2.6.1 Existing peak hour traffic

GHD engaged Matrix Traffic and Transport Data Pty Ltd to undertake traffic surveys at the
locations shown previously in Figure 2-11 to determine the traffic volumes on the road network
during weekday peak conditions.

The survey conducted for the traffic network indicates that the morning traffic volume peak
occurs between 8:00 am to 9:00 pm, while the afternoon traffic volume peak occurs between
3:15 pm to 4:15 pm.

The traffic survey data is provided in Appendix A, with a summary of the AM and PM peak hour
traffic movements shown in Figure 2-11.
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Figure 2-11 - Peak hour traffic volumes

Traffic volumes during the AM and PM peak hour periods are considered to be low along
Warwick Street, Hopman Crescent and Nolan Street, which provide access to the site.
Northcliffe Drive has moderate traffic flows during peak hour periods.

2.6.2 Heavy and light vehicle ratio

Based on the traffic survey data, the average heavy vehicle percentage for each road within the
vicinity of the site is outlined in Table 2-3. It should be noted that the higher percentage of heavy
vehicle traffic at Warwick Street is reflective of the overall low traffic volumes along this street.

Table 2-3 - Peak hour heavy vehicle ratio

% Heavy Vehicles

Location
A | PM_
Northcliffe Drive 5% 4%
Nolan Street 6% 6%
Bedford Street 0% 5%
Warwick Street 5% 14%
Hopman Crescent 2% 3%
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2.6.3 Mid-block analysis

Table 2-4 (from the Roads and Maritime Guide to Traffic Generating Developments) indicates
the Level of Service mid-block capacities for urban roads.

Table 2-4 - Urban road mid-block capacities

Level of Service One Lane veh/h Two Lanes veh/h

A 200 900

B 380 1,400
Cc 600 1,800
D 900 2,200
E 1,400 2,800

In accordance with the above, the roads within the vicinity of Stage 1 Life City Wollongong have
the following mid-block capacities:

Table 2-5 - Mid-block review of roads within the vicinity of Stage 1 LCW

Numberof | Mi-block - O
Lanes (AM Peak) * (PM Peak)*
Warwick Street (E) 1 42 21 A
Warwick Street (W) 1 24 40 A
Hopman Crescent (E) 1 48 33 A
Hopman Crescent (W) 1 25 43 A
Nolan Street (N)* 1 243 206 B
Nolan Street (S)* 1 215 368 B
Northcliffe Drive (E)* 2 800 805 A
Northcliffe Drive (W)* 2 598 799 A

*average vehicles per hour

~ LoS = Level of Service

The traffic survey outputs and data indicate that the roads in the vicinity of the facility currently
operate within the acceptable limits of their mid-block capacities with Level of service not
greater than LoS D (desirable maximum).

2.7 Existing intersection performance

The performance of the existing road network is largely dependent on the operating
performance of key intersections, which are critical capacity control points on the road network.
SIDRA 8 Intersection modelling software was used to assess the proposed peak hour operating
performance of intersections on the surrounding road network.

The criteria for evaluating the operational performance of intersections is provided by the Guide
to Traffic Generating Developments (Roads and Maritime Services, 2002) and reproduced in
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Table 2-6. The criteria for evaluating the operational performance of intersections is based on a
qualitative measure (i.e. Level of Service), which is applied to each band of average vehicle
delay.

Table 2-6 - Level of service criteria for intersections

Average Delay

Level of , Traffic Signals : :
. per Vehicle ' Give Way & Stop Signs
Service (seconds/veh) Roundabouts
A <14 Good operation Good operation
B 15to 28 Good with acceptable delays Acceptable delays & spare

& spare capacity capacity
Satisfactory, but accident
study required

Near capacity & accident
study required

C 2910 42 Satisfactory

D 43 to 56 Operating near capacity

At capacity; at signals,
incidents will cause
E 5710 70 excessive delays
Roundabouts require other
control modes
Over Capacity Over Capacity
Unstable operation Unstable operation

At capacity, requires another
control mode

F >70
Source: Guide to Traffic Generating Developments (Roads and Maritime Services 2002)

The base 2019 traffic models were developed using the AM and PM peak hour survey data
results. Existing traffic flows at key intersections were analysed using SIDRA 8 to obtain the
current operation of the key intersections. The results of the SIDRA analysis are shown in Table
2-7. A summary of the results is outlined in and detailed in Appendix B.

Table 2-7 - 2019 Weekday intersection operations

AM Peak PM Peak

Ave.
Delay LoS
(s)

Intersection

Degree of . Degree of
Saturation Saturation

Nolan Street
[/ Warwick 5.6 A 0.5 0.079 5.9 A 0.9 0.126

Street

Nolan Street
/ Hopman 5.3 A 0.5 0.060 5.6 A 0.4 0.092

Crescent

Nolan Street
/ Northcliffe
Drive
(roundabout)

10.1 A 7.2 0.178 10.5 A 7.0 0.237

Notes:

e  The average delay for priority-controlled intersections is selected from the movement on the approach with the
highest average delay.

e  The level of service for priority-controlled intersections is based on the highest average delay per vehicle for the
most critical movement.

e  The degree of saturation is defined as the ratio of the arrival flow (demand) to the capacity of each approach.

e  Average delay is given in seconds per vehicle.
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Table 2-7 indicates that each of the analysed intersections currently have an acceptable Level
of Service (i.e. better than Level of Service E) with spare capacity in both the weekday morning
and evening and weekend peak periods. This indicates that the road network in the vicinity of
the site is currently operating satisfactorily with minimal delays to traffic at intersections.
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Proposed development

3.1 Life City Wollongong Stage 1

The proposed Stage 1 of the development will consist of a Medical Centre and child care centre,
with day surgery, respite care centre, and specialist rooms. This stage also includes
construction of access roads and associated car parking.

3.2 Car parking

Wollongong City Council has produced a Development Control Plan and associated parking
rates for land use developments. The proposed parking provision for the Stage 1 development
has been reviewed based on the Wollongong City Council Development Control Plan 2009
(WDCP) Chapter E3 - Car Parking, Access, Servicing/Loading Facilities and Traffic
Management, Chapter C5 — Child Care Centres and Chapter C9 — Health Consulting Rooms.

3.2.1 Proposed parking layout

The proposed site layout of the proposed parking area is shown in Figure 3-1.

UTURE'STAGE
LIFE GITY WOLLONGONG

Figure 3-1 - Proposed parking site plan

The plans indicate that there is a total of 161 car parking spaces provided. The breakdown of
the parking provided is outlined in Table 3-1.
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Table 3-1 - Proposed parking supply breakdown

Parking relative location Number of spaces

West of Childcare Centre 12
West of Medical Centre — 1 14
West of Medical Centre — 2 34
Medical Centre — Lower Ground Floor 30
South of Medical Centre 71
TOTAL 161

3.2.2 Wollongong DCP parking requirement

The minimum WDCP parking requirements for the proposed Stage 1 land uses are summarised
in Table 3-2.

A preliminary estimate of the potential number of employees, specialists and children have been
provided by TCG Planning for each respective land use. These are summarised in Table 3-2
and include the corresponding overall WDCP parking requirements.

Based on Wollongong City Council’s parking rates, a total of 144 parking spaces are required.
The proposed 161 spaces is therefore in accordance with the Council’s DCP requirements.
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Table 3-2 - Wollongong City Council DCP parking requirement summary

WDCP 2009
Parking
Requirement

Land Use WDCP Rate Estimated number

of people / rooms

27 rooms for 19
specialists and

8 General
. 4 spaces per consulting room Practitioners
Medical Centre 117
and 1 space per 3 employees
27 employees
including nurses,
receptionists, and
other support staff
1 space for each member of
staff present at any one time
plus
1 per 6 children
12 staff
plus
. 70 students
Clnills) G20 E2MTES 1 space as per Off Street (children) 2
Parking for People with
Disabilities
plus
2 large spaces (3.2 m x 5.5 m
for parents requiring the use
of strollers)
Total 144

3.3 Accessible parking

Reference is made to the Building Code Australia (BCA) which outlines accessible parking rates
for ‘Clinics / day surgery not forming part of a hospital’ and the Wollongong DCP which outlines
accessible parking rates for child care centres. The accessible parking rates provision outlines
in these reference documents are outlined in Table 3-3.

Table 3-3 - Accessible parking requirement

Parking rate

Stag_e 1 Medical Centre BCA 1 space for every 50 car
Medical parking spaces or part thereof
Centre, Day

surgery, Child

Care Centre Child care centres WDCP 1 accessible space

& Respite

Care Centre

Based on the proposed developments and the WDCP and BCA, three (3) accessible space
should be provided for the medical centre and one (1) accessible spaces for the child care
centre. This is a total of four (4) accessible spaces required for the Stage 1 development.

The proposed development is proposing eight (8) accessible spaces, which meet the BCA
accessible parking requirements.
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3.4 Bicycle parking facilities

The WDCP provides bicycle parking rates for medical centres and child care centres. The
bicycle parking rates provision are outlined in Table 3-4.

Table 3-4 - Wollongong City Council DCP Bicycle parking requirement

Requirements

Stage 1 Medical Centre 1 bicycle space per medical centre
Medical Centre, Day
surgery, Child Care
Centre & Respite
Care Centre

Child care centres 1 bicycle space per 200 m?2 GFA

Based on the proposed developments and the WDCP, one (1) bicycle space should be
provided for the medical centre and three (3) bicycle spaces for the child care centre. This is a
total of four (4) bicycle spaces required for the Stage 1 development.

The proposed development is proposing 22 bicycle spaces which meet the WDCP bicycle
parking requirements. A covered bike storage will also be provided at the Medical Centre’s
lower ground floor. Shower and changing rooms are also proposed to be provided at the ground
floor.

3.5 Motorcycle parking

The WDCP provides motorcycle parking rates for medical centres and child care centres. The
motorcycle parking rates provision are outlined in Table 3-5.

Table 3-5 - Wollongong City Council DCP Motorcycle parking requirement

Component Land Use WDCP 2009 B|9ycle Parking Rate
Requirements

Stag_e 1 Medical Centre 1 motorcycle space per 25 car parking
Medical Centre, Day spaces

surgery, Child Care - | 25 Ki
Centre & Respite Child care centres moloreycle Space per 2> car parking

Care Centre HREEED

Based on the proposed developments and the WDCP, six (6) motorcycle spaces should be
provided for the medical centre and one (1) motorcycle spaces for the child care centre. This is
a total of seven (7) motorcycle spaces required for the Stage 1 development.

The proposed development is proposing seven (7) motorcycle spaces which meet the WDCP

motorcycle parking requirements.

3.6 Pick-up and Drop-off

It is noted that the majority of car parking spaces for the whole development is located around
and under the Medical Centre. Only 12 spaces have been provided at grade level in front of the
Child care Centre.

This area should be identified as short term parking for drop off and pick up purposes.
Otherwise, there is the risk of long term parking undertaken here which will impact on the pick-
up and drop-off to the Child care centre.

3.7 Service Vehicles

A bin collection area for loading and unloading activities is provided at the ground floor between
the rehab and waste storage areas. On-site manoeuvring is satisfactory and the bin collection
area / loading bay is in accordance with the Australian Standard AS 2890.2, with the vehicle
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swept path for a 12.5 metre heavy vehicle (provided by Boss Design, drawing reference number
ST1_A_01/A September 2019), as shown in Figure 3-2.
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Figure 3-2 - Turning Movement

Source: Boss Design, drawing reference number ST1_A_01/A September 2019

3.8 Parking layout configuration

In the design development stage, the parking layout configuration should be developed in
accordance with the following Australian Standards:

e AS2890.1: Parking Facilities: Off-street parking.
e AS2890.3: Parking Facilities: Bicycle Parking Facilities.
e AS2890.6: Parking Facilities: Off-street parking for people with disabilities.
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Traffic assessment

4.1 Traffic generation

The potential traffic generation from the Stage 1 of the development has been referenced from
the previous Traffic and Transport Assessment for ‘Life City’ prepared by GHD on behalf of
Delbest Pty Ltd in 2013, as well as the Roads and Maritime’s Guide to Traffic Generating
Developments (2002).

411 Medical centre

The TCG Planning has advised that specialists would only be in attendance at the proposed
development for one (1) day per month, as the specialists are predominately based in Sydney.
General Practitioners, on the other hand, will be at the centre on a daily basis.

However, for a conservative assessment of the trip generation rate it has been assumed that all
of the specialists will be there at any given time. Therefore, the traffic generation rate of four
trips per specialist, as indicated in the previous Traffic and Transport Assessment report (GHD
2013), has been adopted to calculate the peak hour trip generation.

Additionally, the trip generation rate of one (1) trip per bed which was also based on the
previous TTA was also adopted.

4.1.2 Childcare centre

The suggested rate for a child care centre has been specified as 0.7 trips per child, based on
the Roads and Maritime’s Guide to Traffic Generating Developments (2002).

4.1.3 Stage 1 trip generation summary

The peak traffic generation for the Stage 1 development component is summarised in Table 4-1.

Table 4-1 - Stage 1 Traffic generation

Component | Land Use 2288 RSl § SLe hour_trafﬁc Peak hour trips
Persons generation

Stage 1 27 consulting

Medical rooms _ .

Centre, Medical 219 speC||aI|sts & 4 trips per specialist 108
Dy Centre genera

surgery, practitioners)

Child Care 10 beds il 0
Centre &

Respite Child care _ _ _

Care e 70 children 0.7 trips per child 49
Centre Total 167
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4.2 Future intersection performance

The assessment of traffic generated by the proposed Life City Wollongong Stage 1 and its
potential effect on the existing road network were carried out using SIDRA 8 Intersection
program. Intersection site layout parameters were developed using Google Earth and Google
Maps. Future year traffic volume was estimated by projecting existing background traffic to grow
based on a two per cent annual average growth rate, which is considered a conservative
approach for this assessment.

The traffic performance of the existing intersections was tested in the following three (3)
scenarios:

1. 2019 with Stage 1 Life City Wollongong.
2. 2029 without Stage 1 Life City Wollongong.
3. 2029 with Stage 1 Life City Wollongong.

4.2.1 2019 Post Stage 1 Life City Wollongong development scenario

A summary of the SIDRA results for the 2019 intersection performance with the Stage 1 Life
City Wollongong for the weekday AM and PM Peak hour periods is shown in Table 4-2.

Table 4-2 - 2019 weekday intersection operations with Stage 1

AM Peak PM Peak

Intersection

Degree of Degree of
Saturation Saturation

Nolan Street
[/ Warwick 5.8 A 1.0 0.039 6.1 A 0.6 0.022

Street

Nolan Street
/ Hopman 5.3 A 1.0 0.043 5.7 A 1.0 0.046

Crescent

Nolan Street
/ Northcliffe
Drive
(roundabout)

6.4 A 7.6 0.204 6.5 A 7.5 0.278

Notes:

e  The average delay for priority-controlled intersections is selected from the movement on the approach with the
highest average delay.

e  The level of service for priority-controlled intersections is based on the highest average delay per vehicle for the
most critical movement.

e  The degree of saturation is defined as the ratio of the arrival flow (demand) to the capacity of each approach.

e  Average delay is given in seconds per vehicle.

The results shown in Table 4-2 indicate that with the traffic generated by the proposed
development, all of the intersections are expected to operate with an acceptable Level of
Service (i.e. better than Level of Service E).

4.2.2 2029 without development scenario

A summary of the SIDRA results for the 2029 (10 year horizon) intersection performance
without the Stage 1 Life City Wollongong for the weekday AM and PM Peak hour periods is
shown in Table 4-3.
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Table 4-3 - 2029 weekday intersection operations pre Stage 1 LCW

PM Peak

Degree of
Saturation

AM Peak
Intersection Ave.
Delay LoS

(s)

Degree of
Saturation

Nolan Street
[/ Warwick 5.9 A 0.6
Street

0.023 6.3 A 0.3 0.155

Nolan Street
/ Hopman 55 A 0.7
Crescent

0.029 5.8 A 0.5 0.022

Nolan Street
/ Northcliffe
Drive
(roundabout)

6.5 A 9.3 0.226 6.6 A 8.9 0.303

The results shown in Table 4-3 indicate that in the future base case scenario (i.e. 2029 without
Stage 1 development), all of the tested intersections operate with an acceptable Level of
Service (i.e. better than Level of Service E).

4.2.3 2029 post Stage 1 Life City Wollongong development scenario

A summary of the SIDRA results for the 2029 (10 year horizon) intersection performance post
the Stage 1 Life City Wollongong for the weekday AM and PM peak hour periods is shown in

Table 4-4.

Table 4-4 - 2029 weekday intersection operations post Stage 1

Intersection

Nolan Street
[/ Warwick
Street

Nolan Street
/ Hopman
Crescent

Nolan Street
/ Northcliffe
Drive
(roundabout)

AM Peak
Ave.
Delay LoS
(s)
6.1 A 1.2
55 A 1.1
6.6 A 9.7

Degree of
Saturation

0.045

0.048

0.255

Ave.
Delay

(S)

6.5

5.9

6.7

LoS

PM Peak

0.7

1.2

9.5

Degree of
Saturation

0.026

0.052

0.343

The results shown in Table 4-4 indicate that with the traffic generated by the proposal, all of the
tested intersections are expected to operate with an acceptable Level of Service (i.e. better than
Level of Service E) in 2029.
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4.2.4 Future intersection performance summary

The results shown in Table 4-3 and Table 4-4 indicate that the intersections analysed are
expected to continue to have an acceptable Level of Service (i.e. better than Level of Service E)
following the development of the site in 2029. There is expected to be spare capacity in both the
weekday morning and evening peak periods in 2029 following the proposed development of the
site.

The SIDRA intersection modelling indicates the proposed Stage 1 proposed development is
expected to have minimal traffic impacts on the performance of these intersections.

The detailed SIDRA results for the AM and PM weekday are shown in Appendix B.
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Summary and conclusion

51 Overview

GHD has been engaged by TCG Planning to prepare a Traffic and Transport Assessment to
support the Development Application (DA) for Stage 1 of the Life City Wollongong development
in Berkeley, NSW. The purpose of this report is to:

e Review the existing road and transport conditions, adjacent developments, traffic volumes
and crash data;

* Review the access arrangements of the proposed facility;

e Assess the trip generation characteristics of the proposed facility and the performance of
the intersections following its development; and

e Assess potential parking demand and review the facility’s parking arrangements.
5.2 Key findings

5.2.1 Existing conditions
® The site is accessed via Warwick Street and Hopman Crescent.

e The site has direct access to public transport by bus services operating between
Wollongong and Warrawong, which is also connected to the nearest train station
(Unanderra Station).

e There are footpaths and on-road cycle routes which providing active travel access to the
site. Cycleway links are also proposed along Nolan Street and Northcliffe Drive.

e Avreview of five year crash statistics identified that the majority of the crashes in the vicinity
of the site involved vehicles driving off the carriageway and hitting other objects. One of the
crashes involved a pedestrian, which resulted in serious injuries.

* Analysis of traffic count surveys identified the morning traffic peak hour occurs between
8:00 am to 9:00 am, with the afternoon traffic hour occurring between 3:15 pm to 4:15 pm.

e The roads in the vicinity of the facility currently operate within the acceptable limits of their
mid-block capacities and can still absorb additional traffic.

e SIDRA intersection analysis indicates that intersections within the study area currently
perform with spare capacity, at an acceptable level of service (LoS) A.
5.2.2 Future conditions

e The proposed development is estimated to generate approximately 135 additional vehicle
trips in the peak hour.

e The facility will provide 161 parking spaces, with eight (8) accessible car spaces. This is in
accordance with Wollongong City Council’'s DCP (WDCP) parking requirements.

¢ The facility will also provide 22 bicycle parking spaces, which is in accordance with the
WDCP bicycle parking requirements. End of trip facilities such as bike storage and shower
and changing rooms will also be provided to encourage and support active transport access
to the site.

e The on-site service vehicle manoeuvring, including to the proposed bin collection area, is
satisfactory and is in accordance with the Australian Standard AS 2890.2.

GHD | Report for TCG Planning — Life City Wollongong Stage 1, 12514811 | 27



e The SIDRA intersection modelling indicates the proposed Stage 1 proposed development is
expected to have minimal traffic impacts on the performance intersections in the vicinity of
the site.

5.3 Conclusion

Based on the assumptions and findings outlined in this report, it is considered that the proposed
Wollongong Life City Stage 1 development satisfies the planning requirements on traffic
engineering grounds and is not anticipated to have adverse traffic impacts on the surrounding
road network.
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Appendix A - Traffic Survey Results
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Appendix B - SIDRA Results
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MOVEMENT SUMMARY
V Site: 1A [2019_AM_Nolan Street | Warwick Street]

site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum 3 Level of 95% Back of Queue Effective
al i Veehicles

D 2 Service

Distance Stop Rale
veh m
South: Nolan Street

1 L2 7 0.0 0.078 46 LosA 0.0 0.0 0.00 0.03 0.00 248
2 T 142 15 0.079 0.0 LosA 0.0 0.0 0.00 0.03 0.00 495
Approach 149 14 0.079 02 NA 0.0 0.0 0.00 0.03 0.00 43.0
MNorth: Nolan Street

8 T 123 28 0.069 0.0 LosA 0.0 0.3 0.03 0.03 0.03 9.3
9 R2 [ 0.0 0.069 5.1 LOSA 0.0 0.3 0.03 0.03 0.03 0.3
Approach 129 24 0.089 03 NA 0.0 03 0.03 0.03 0.03 431
West: Warwick Street

10 Lz il 0.0 0.018 5.0 LosA 0.1 05 0.24 053 0.24 3183
12 R2 9 0.0 0.019 5.6 LOSA o1 0.5 0.24 0.53 0.24 349
Approach 23 0.0 0019 52 Los A 0.1 05 024 053 0.24 37.0
All Vehicles 302 17 0,079 06 NA 0.1 05 0.03 0.07 0.03 473

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

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

Winor Road Approach LOS values are based on average delay for all vehicle movements

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated vith major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geomelric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D)

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

MOVEMENT SUMMARY
V site: 1B [2019_AM_Nolan Street | Hopman Crescent]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum Level of 95% Back of Queue . Effective

] HV Service Vehicles Stop Rale
venm eh

South: Molan Street

1 L2 " 00 0.060 48 LOS A 0.0 0.0 0.00 0.05 0.00 478
2 m 103 20 0.060 0.0 LOSA 0.0 0.0 0.00 0.05 0.00 491
Approach 114 19 0.060 0.4 NA 0.0 0.0 0.00 0.05 0.00 49.0
North: Nolan Street

8 T 73 41 0.044 0.0 LOS A 0.0 0.1 0.02 0.02 0.02 49.4
9 R2 3 0.0 0.044 50 LOSA 0.0 0.1 0.02 0.02 0.02 452
Approach 81 39 0.044 0.2 NA 0.0 0.1 0.02 0.02 0.02 49.3
West: Hopman Crescent

10 L2 6 00 0.023 49 LOS A 01 05 0.22 0.54 0.22 369
12 R2 21 0.0 0.023 53 LOSA 01 05 0.22 0.54 0.22 384
Approach 27 00 0.023 52 LOSA 01 0.5 0.22 0.54 0.22 381
All Vehicles 222 24 0.060 0.9 NA 01 0.5 0.03 0.10 0.03 475

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

Minor Road Approach LO'S values are based on average delay for all vehicle movements,

A Intersection LGS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movemens.
SIDRA Standard Delay Model is used. Contral 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 SUMMARY
‘§’ Site: 1C [2019_AM_Nolan Street | Northcliffe Drive]

Site Category: (Nong)
Roundabout

Movement Performance - Vehicles
Moy Tum Demand Flowes Level of 95% Back of Queuve Effeclive
e .

D Service Vehicles Distance Stop Rale

% veh m

South: Bedford Street

10 L2 26 00 0.085 62 LosA 04 27 053 063 0.53 462
1 T 24 00 0.085 6.0 Losa 0.4 27 0.53 063 0.53 353
12 R2 11 00 0.085 99 LosA 04 27 053 063 053 508
Approach 61 00 0.085 67 Losa 0.4 27 0.53 063 0.53 443
East: Northcliffe Drive

1 Lz 3 00 0114 55 Losa 06 45 0.28 0.49 0.28 525
2 T 251 17 0114 60 Los A 08 45 029 0.51 0.29 576
3 R2 48 22 0114 101 Losa 08 44 0.29 055 0.29 49.4
Approach 302 17 0.114 67 LOSA 0.6 45 0.29 052 0.29 56.4
Horth: Nolan Street

4 L2 48 43 0.178 48 Losa 05 38 033 0.67 033 477
5 T 13 00 0.178 43 Losa 05 36 0.33 067 033 353
6 R2 97 22 0.178 82 LOSA 0.5 36 0.33 0.67 0.33 46.7
Approach 158 26 0.178 X1 LOS A 05 36 033 0.67 033 456
West: Northcliffe Drive

7 Lz 73 23 0.172 5.4 Losa 1.0 72 0.25 0.49 025 499
8 T 396 16 0.172 59 LOSA 1.0 72 0.26 0.43 0.26 582
9 R2 3 00 0.172 10.0 LosA 10 72 0.26 0.49 0.26 477
Approach 475 18 0.172 58 LosA 10 72 026 0.49 0.26 572
All Vehicles 997 13 0.178 83 LOSA 1.0 72 0.30 0.54 0.30 551

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.

Roundabout Capacity Model: SIDRA Standard

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

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

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



MOVEMENT SUMMARY
\/ site: 1A [2019_ PM_Nolan Street | Warwick Street]

Site Category: (Nong)
Giveway [ Yield (Two-Way)

Movement Performance - Vehicles
Moy Tum Level of 95% Back of Queve Effeclive

D Senvice Vehicle: Distance Stop Rate

South: Nolan Street

1 Lz 5 00 0.063 48 Losa 0.0 0.0 0.00 0.02 0.00 248
2 T 114 28 0.063 0.0 LOS A 0.0 0.0 0.00 0.02 0.00 496
Approach 18 27 0.063 02 NA 0.0 0.0 0.00 0.02 0.00 432
HNorth: Nolan Street

8 T 219 10 0.126 0.0 Losa 0.1 0.9 0.04 0.04 0.04 491
9 R2 17 63 0.128 51 LOS A 01 09 0.04 0.04 0.04 301
Approach 236 13 0.128 04 NA 0.1 09 0.04 0.04 0.04 474
West: Warwick Street

10 L2 5 00 0.009 49 LosA 0.0 0.2 0.23 053 023 3683
12 R2 5 00 0.009 59 LOS A 0.0 02 023 053 023 350
Approach 11 00 0.009 54 Los A 0.0 02 023 053 023 368
All Vehicles 365 17 0.126 05 NA 0.1 09 0.03 0.05 0.03 473

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

Winor Road Approach LO'S values are based on average delay for all vehicle movements.

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements.
SIDRA Standard Delay Model is used. Control Delay includes Geomeric Delay.

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

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

MOVEMENT SUMMARY
V site: 1B [2019_PM_Nolan Street | Hopman Crescent]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum 3 Level of 95% Back of Queue Effective
tal HV L Vehicles Distance Stop Rate
m

] Service

veh
South: Nolan Street

1 2 20 00 0.053 46 LoS A 0.0 00 0.00 on 0.00 466
2 T 79 27 0.053 0.0 Los A 00 00 0.00 on 0.00 481
Approach %9 21 0.053 0.9 NA 00 0.0 0.00 01 0.00 478
Horth: Nolan Street

8 T 171 12 0.082 0.0 LoS A 0.0 02 0.01 201 0.01 487
E] R2 4 00 0.092 49 LosA 00 02 0.01 0.01 0.01 455
Approach 175 12 0.092 0.1 NA 00 02 0.01 0.01 0.01 496
West: Hopman Crescent

10 L2 4 00 0.017 48 LoS A 01 04 023 955 0.23 369
1z R2 15 00 0.017 56 Los A 01 04 023 055 0.23 3.4
Approach 19 00 0.017 5.4 LOS A 01 04 023 055 0.23 381
All Vehicles 203 14 0.092 o7 NA 01 04 0.02 0.08 0.02 484

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

Winor Road Approach LOS values are based on average delay for all vehicle movements

HA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated vith major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geomelric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D)

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

MOVEMENT SUMMARY
‘§’ Site: 1C [2019_PM_Nolan Street | Northcliffe Drive]

Site Category: (Nong)
Roundabout

Movement Performance - Vehicles
Moy Tum Level of 95% Back of Queuve Effeclive
tal C Vehicles

Semice Stop Rate

South: Bedford Street

10 L2 16 67 0.065 71 Los A 03 21 0.58 069 0.58 429
1 T 13 00 0.065 66 LosA 03 21 0.58 0.69 0.58 332
12 R2 14 0.0 0.065 105 Los A 03 21 0.58 069 0.58 491
Approach 42 25 0.065 8.1 Los A 03 21 0.58 069 0.58 435
East: Norihcliffe Drive
1 Lz 9 00 0.158 58 Losa 09 64 0.36 052 0.36 520
2 T 358 15 0.158 63 Los A 09 64 0.38 053 0.38 574
3 R2 34 31 0.158 105 LosA 09 64 0.37 055 0.37 495
Approach 402 15 0.158 66 LosA 09 64 0.36 053 0.36 567
Horth: Nolan Street

66 186 0237 48 Los A 07 49 033 066 0.33 1838
5 T 29 00 0237 43 LosA 07 49 033 0.66 033 356
[ R2 120 18 0237 82 LOSA 07 49 033 0.66 0.33 474
Approach 218 15 0237 66 LOS A 07 49 033 0566 0.33 4638
West: Northeiiffe Drive
7 [ 9 32 0.165 53 Losa 1.0 70 021 0.49 021 503
[ T 355 12 0.165 58 LoSA 10 70 022 0.49 022 565
E] R2 19 0.0 0.165 99 Los A 10 69 022 0.49 022 478
Approach a2 186 0.165 59 Los A 10 70 022 0.49 022 570
All Vehicles 132 16 0237 64 LOSA 10 70 0.30 055 030 550

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.

Roundabout Capacity Model: SIDRA Standard

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

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

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



MOVEMENT SUMMARY
WV site: 1A [2019_AM_Nolan Street | Warwick Street_with LCW Stage 1]

Site Category: {None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles

Level of 95% Back of Queue Effective
Service Viehicles: Distance Stop Rale
veh m

1 L2 7 00 0.079 48 LosA 0.0 00 0.00 0.03 0.00 248
2 T 142 15 0.079 0.0 LosA 0.0 00 0.00 0.03 0.00 495
Approach 149 14 0.079 0.2 MNA 0.0 0.0 0.00 0.03 0.00 450
MNorth: Holan Street
8 T 123 26 0.088 02 LosA 02 18 013 013 013 471
9 R2 35 00 0.088 5.1 LosA 02 186 013 0.13 013 293
Approach 158 20 0.088 12 MNA 02 16 013 013 0.13 424
West: Warvick Street
10 L2 42 00 0.039 50 Los A 0.1 10 024 052 0.24 383
12 R2 9 00 0.039 58 LosA 0.1 1.0 024 052 0.24 35.0
Approach 52 0.0 0.039 51 LOSA 0.1 10 0.24 052 0.24 78
All Vehicles 359 15 0.088 1.4 HA 02 16 0.09 0.14 0.09 440

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

Minor Road Approach LOS values are based on average delay for all vehicle movements,

MA: Infersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associaled with major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacty: SIDRA Standard (Akgelk M3D).

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

MOVEMENT SUMMARY
WV site: 18 [2019_AM_Nolan Street | Hopman Crescent _with LCW Stage 1]

Site Category: {None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum B Level of 95% Back of Queue . Effective
Vehicles:

D Total Service Stop Rate

South: Nolan Street

1 2 29 0.0 0.071 48 LOS A 00 0.0 0.00 0.12 0.00 455
2 T 103 31 0.071 0.0 Los A 00 0.0 0.00 012 0.00 479
Approach 133 24 0.071 10 HA 00 0.0 0.00 012 0.00 476
Morth: Molan Street

8 T 7 41 0.044 0.0 LOS A 00 02 0.02 0.02 0.02 494
E] R2 3 0.0 0.044 5.0 Los A 00 02 0.02 0.02 0.02 452
Approach 81 39 0.044 02 HA 00 02 0.02 0.02 0.02 493
West: Hopman Crescent

10 2 7 00 0.043 49 LOS A 01 10 024 056 0.24 68
12 R2 4 0.0 0.043 53 LOS A 01 10 0.24 056 0.24 383
Approach 43 00 0.043 53 LoS A 01 10 0.24 056 0.24 381
All Vehicles 262 24 0071 16 HA 01 10 0.05 017 2.05 461

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

Minor Road Approach LOS values are based on average delay for all vehicle movements.

MA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements.
SIDRA Standard Delay Mode! s used. Control Delay includes Geomelric Delay.

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

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

MOVEMENT SUMMARY
7 site: 1C [2019_AM_Nolan Street | Northcliffe Drive_with LCW Stage 1]

Site Category: (None)
Roundabout

Movement Performance - Vehicles
Mov Tum . Level of 95% Back of Queue Effective
l Vehicles

D Total Senvice Distance Stop Rate
m

veh

South: Bedford Street

10 L2 2 00 0,085 63 LoSA 04 28 054 065 0.54 451
i T 24 00 0.085 61 Los A 04 28 0.54 065 0.54 351
12 R2 " 00 0,085 10.0 LoSA 04 28 0.54 065 0.54 506
Approach 61 0.0 0.085 69 LOS A 04 28 0.54 0565 0.54 442
East: Noriheliffe Drive

1 2 3 0.118 56 Los A 07 46 031 250 0.31 523
2 T 251 0.118 61 LoSA 07 46 031 052 0.31 574
3 R2 53 0.118 102 LOS A 06 46 032 057 0.32 492
Approach 306 0.118 68 Los A 07 46 032 053 0.32 562
Horth: Nolan Street

4 L2 54 39 0204 48 LoSA 06 42 034 0.68 0.34 477
5 T 13 0.0 0204 43 LOS A 06 42 0.34 068 0.34 351
[ R2 16 18 0204 83 Los A 08 42 034 068 0.34 466
Approach 182 23 0204 7.0 Losa 06 42 034 068 0.34 465
West: Northeliffe Drive

7 2 92 23 0479 55 LOS A 11 76 0.26 050 0.26 500
8 T 396 16 0179 59 Los A 11 76 027 049 027 562
] R2 [ 0.0 01479 10.0 LOS A 11 75 0.27 0.49 0.27 478
Approach 494 17 0179 59 LoSA 1.1 76 027 0.49 0.27 57.0
All Vehicles 1043 17 0204 64 LosA 11 76 031 055 031 547

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameler Setlings 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

Roundabout Capacity odel: SIDRA Standard.

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

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

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



MOVEMENT SUMMARY
W/ site: 1A [2019_PM_Nolan Street | Warwick Street_with LCW Stage 1]

Site Category: {None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Moy Tum . Level of 95% Back of Queue Effective
tal HV L Vehicles

D Fok: Service Stop Rate

South: Nolan Street

1 L2 5 00 0.063 45 LOS A 0.0 00 0.00 0.02 0.00 243
2 T 14 28 0.063 0.0 LosA 0.0 00 0.00 0.02 0.00 198
Approach 18 27 0.063 02 NA 0.0 00 0.00 0.02 0.00 482
Morth: Molan Street

B T 219 10 0.139 01 LOS A 03 18 0.05 0.08 0.08 431
9 R2 37 29 0.139 51 LosA 03 18 0.08 0.08 0.08 297
Approach 256 12 0.139 08 NA 03 18 0.08 0.08 0.08 4439
WWest: Warwick Street

10 L2 24 00 0.022 48 LOS A 0.1 06 020 052 0.20 385
12 R2 5 00 0.022 61 LosA 0.1 08 020 052 0.20 352
Approach 28 00 0.022 51 LosA 0.1 08 020 052 0.20 380
All Vehicles 404 16 0.139 08 NA 03 18 0.07 0.10 0.07 453

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

Minor Road Approach LGS values are based on average delay for all vehicle movements.

NA: Infersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geomeric Delay.

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

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

MOVEMENT SUMMARY
V site: 1B [2019_PM_Nolan Street | Hopman Crescent _with LCW Stage 1]

Site Category. (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles.

Mov Tum 3 Level of 95% Back of Queue Effective
otal L Vehicles Distance Stop Rate
m

D Service

veh
South: Holan Street

1 L2 4 0.0 0.069 46 LOSA 00 0.0 0.00 021 0.00 451
2 T 79 40 0083 00 LOS A 00 0.0 0.00 021 0.00 485
Approach 127 25 0.089 17 NA 00 0.0 0.00 021 0.00 480
Morth: Nolan Street

3 T 71 12 0.092 0.0 LOSA 00 02 0.01 0.01 0.01 496
9 R2 4 00 0092 50 LOS A 00 02 001 0.01 001 455
Approach 175 12 0.092 01 NA 00 02 001 001 001 498
West Hopman Crescent

10 L2 4 0.0 0.045 48 LOSA 0.1 1.0 0.28 058 0.23 366
12 R2 43 00 0048 57 LOS A 01 10 028 058 028 382
Approach 47 00 0.048 58 LOS A 01 10 028 058 028 380
All Vehicles 349 15 0.092 15 NA 01 10 0.04 018 004 464

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

Winor Road Approzch LOS values are based on average delay for all vehicie movements,

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements
SIDRA Standard Delay Model is used. Control Delay includes Geomeric Delay.

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

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

MOVEMENT SUMMARY
Y site: 1¢ [2019_PM_Nolan Street | Northcliffe Drive_with LCW Stage 1]

Site Category: {(None)
Roundabout

Movement Performance - Vehicles
Mo Tum 3 Level of 95% Back of Queue Effective
tal C Vehicles

D ol 2 Service Stop Rate

South: Bedford Street

10 L2 16 67 0.068 74 Los A 03 22 059 0.70 0.59 126
kil T 13 0.0 0.068 6.9 LosA 03 22 0.59 0.70 059 329
12 R2 14 0.0 0.088 10.8 Los A 03 22 059 0.70 059 188
Approach 42 25 0.068 83 Los A 03 22 059 0.70 059 432
East: Northcliffe Drive
1 L2 9 00 0.168 58 Los A 10 68 039 053 0.39 517
2 T 359 15 0.168 64 LOS A 10 68 039 055 039 57.1
3 R2 7 26 0.168 10.6 LosA 09 67 0.40 0.57 0.40 292
Approach 408 15 0.166 6.8 LosA 1.0 68 0.40 055 0.40 56.4
MNorth: Nolan Street

74 14 0278 43 LOS A 038 60 035 0.67 035 436
5 T 29 00 0278 a4 LoS A 08 60 035 067 035 353
6 R2 148 14 0278 83 LosA 08 60 035 0.67 0.35 7.0
Approach 252 13 0278 6.8 LosA 08 60 035 067 035 287
West: Northcliffe Drive
7 L2 125 25 0177 54 LOS A 11 75 023 0.50 023 50.3
8 T 355 12 0177 58 LoS A 11 75 023 0.50 023 58.4
9 R2 19 0.0 0477 9.9 LOSA 1.1 74 0.24 0.49 024 477
Approach 499 15 0477 59 LosA 11 75 023 0.50 023 56.6
Al Vehicles 1202 15 0278 65 LOS A 11 75 032 0.56 032 545

Site Level of Senice (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Seftings 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

Roundabout Capacity Model: SIDRA Standard

SIDRA Standard Delay Mode! is used. Gontrol Delay includes Geomeric Delay.

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

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



MOVEMENT SUMMARY
V site: 1A [2029_ AM_Nolan Street | Warwick Street without LCW Stage 1]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles.
Mov Tum . Level of Effective
otal L

D T Service Stop Rate
ven/h jeh

South: Nolan Street

1 Lz 9 0.0 0.097 45 LOS A 0.0 0.0 0.00 0.03 0.00 243
2 T 17 18 0.097 0.0 LOS A 0.0 0.0 0.00 0.03 0.00 285
Approach 183 17 0.097 02 NA 0.0 0.0 0.00 0.03 0.00 479
Horth: Nolan Street

E T 149 21 0084 0.0 LOS A 0.4 04 0.03 0.03 0.03 483
9 R2 7 0.0 0084 52 LOS A 0.1 04 0.03 0.03 0.03 30.3
Approach 157 20 0.084 03 NA 0.1 04 0.03 0.03 0.03 8.2
West: Warwick Street

10 Lz 16 0.0 0.023 5.1 LOSA 0.1 0.6 0.28 0.54 028 38.1
12 R2 12 0.0 0.023 59 LOS A 0.4 06 028 054 028 343
Approach 27 00 0023 54 LOS A 0.1 06 028 054 028 388
All Vehicles 367 17 0.097 06 A 0.1 06 0.03 0.07 0.03 472

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

Winor Road Approzch LOS values are based on average delay for all vehicie movements,

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements
SIDRA Standard Delay Model is used. Control Delay includes Geomeric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation

MOVEMENT SUMMARY
V Site: 1B [2029_AM_Nolan Street | Hopman Crescent _without LCW Stage 1]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles.
Moy Tum 3 Level of 95% Back of Queue . Effeclive

] HY Service Vehicles Stop Rate
ven/h jeh

South: Nolan Street

1 L2 13 0.0 0.074 48 LOS A 0.0 0.0 0.00 0.05 0.00 478
2 T 126 25 0.074 0.0 LOS A 0.0 0.0 0.00 0.05 0.00 491
Approach 139 23 0.074 0.4 NA 0.0 0.0 0.00 0.05 0.00 49.0
North: Nolan Street

8 T 94 34 0.053 0.0 LOS A 0.0 02 0.03 0.03 0.03 494
9 R2 4 0.0 0.053 51 LOS A 0.0 0.2 0.03 0.03 0.03 451
Approach 98 32 0.053 0.2 NA 0.0 0.2 0.03 0.03 0.03 49.2
West: Hopman Crescent

10 L2 7 0.0 0.029 49 LOS A 0.1 0.7 0.26 0.56 026 387
12 R2 25 0.0 0.029 55 LOS A 0.1 0.7 0.28 0.56 0.26 383
Approach 33 0.0 0.029 53 LOS A 01 07 0.26 0.56 0.26 38.0
All Vehicles 269 23 0.074 0.9 NA 0.1 0.7 0.04 0.04 475

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

Minor Road Approach LOS values are based on average delay for all vehicle movements,

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements
SIDRA Standard Delay Model is used. Control Delay includes Geomeric Delay.

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

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation

MOVEMENT SUMMARY
7 site: 1C [2029_AM_Nolan Street | Northcliffe Drive_without LCW Stage 1]

Site Category: (None)
Roundabout

Movement Performance - Vehicles
Mov Tum . Level of 95% Back of Queue Effective
l Vehicles

D Total Senvice Distance Stop Rate
m

veh

South: Bedford Street

10 L2 33 00 0.110 68 LOS A 05 15 057 059 0.57 455
i T 2 00 0.110 66 Los A 05 35 057 069 0.57 343
12 R2 13 00 0.110 105 LoSA 05 15 0.57 0.69 0.57 50.0
Approach 74 0.0 0.110 74 LOS A 05 35 0.57 069 0.57 438
East: Norihcliffe Drive

1 2 4 0142 56 Los A 08 58 033 250 0.33 522
2 T 304 0142 61 LoSA 08 58 033 053 0.33 574
3 R2 59 0.142 103 LOS A 08 57 0.34 057 0.34 491
Approach 367 0142 68 Los A 08 58 033 053 0.33 562
Horth: Nolan Street

4 L2 59 36 0226 51 LoSA 07 49 039 071 0.39 477
5 T 15 0.0 0225 48 Los A 07 49 039 0Tt 0.39 349
[ R2 REE] 27 0226 86 Los A 07 49 0.39 a7 0.39 462
Approach 193 27 0226 72 Losa 07 49 039 071 0.39 462
West: Northeliffe Drive

7 2 87 24 0212 55 Los A 13 93 029 250 0.29 497
8 T 482 15 0212 6.0 Los A 13 83 0.30 250 0.30 560
] R2 7 0.0 0212 101 LOS A 13 92 0.30 050 0.30 474
Approach 577 15 0212 6.0 LoSA 13 93 0.30 050 0.30 57.0
All Vehicles 121 17 0225 65 LosA 13 83 034 956 034

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameler Setlings 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

Roundabout Capacity odel: SIDRA Standard.

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

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

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



MOVEMENT SUMMARY
V Site: 1A [2029_PM_Nolan Street | Warwick Street _without LCW Stage 1]

site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum 3 Level of 95% Back of Queue Effective
al i Veehicles

D 2 Service

Distance Stop Rale
veh m
South: Nolan Street

1 L2 6 0.0 0.077 46 LosA 0.0 0.0 0.00 0.02 0.00 248
2 T 138 30 0.077 0.0 LOS A 0.0 0.0 0.00 0.02 0.00 496
Approach 145 29 0.077 02 NA 0.0 0.0 0.00 0.02 0.00 432
MNorth: Nolan Street

8 T 267 12 0.155 0.1 LosA 02 11 0.05 0.04 0.05 49.0
9 R2 21 5.0 0.155 5.2 LOSA 0.2 1.1 0.05 0.04 0.05 30.1
Approach 288 15 0.155 04 NA 02 11 0.05 0.04 0.05 473
West: Warwick Street

10 Lz 3 0.0 0012 49 LosA 0.0 0.3 0.26 054 0.26 381
12 R2 3 0.0 0012 6.3 LOS A 0.0 03 026 0.54 0.26 347
Approach 13 0.0 0012 56 Los A 0.0 03 026 054 0.26 385
All Vehicles 418 19 0.155 05 NA 02 11 0.04 0.05 0.04 473

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

Minor Road Approach LGS values are based on average delay for all vehicle movements

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated vith major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geomelric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D)

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

MOVEMENT SUMMARY
V site: 1B [2029_PM_Nolan Street | Hopman Crescent without LCW Stage 1]

Site Category. (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum . Level of . Effective

D Total Senvice Stop Rate
venm eh

South: Molan Street

1 L2 24 0.0 0.084 48 LOS A 0.0 0.0 0.00 o1 0.00 466
2 m 96 33 0.084 0.0 LOS A 0.0 0.0 0.00 o1 0.00 481
Approach 120 28 0.064 0.9 NA 0.0 0.0 0.00 o1 0.00 478
North: Nolan Street

8 T 208 15 0.113 0.0 LOS A 0.0 03 0.01 0.01 0.01 496
9 R2 5 0.0 0.113 50 LOS A 0.0 03 0.01 0.01 0.01 455
Approach 214 135 0113 0.1 NA 0.0 0.3 0.01 0.01 0.01 49.6
West: Hopman Crescent

10 L2 5 0.0 0.022 43 LOS A 01 05 0.26 0.56 0.26 366
12 R2 18 0.0 0.022 58 LOS A 01 05 0.28 0.56 0.26 382
Approach 23 00 0.022 56 LOSA 01 0.5 0.26 0.56 0.26 3re
All Vehicles 357 18 0113 0.8 NA 01 0.5 0.02 0.08 0.02 481

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

Minor Road Approach LO'S values are based on average delay for all vehicle movements,

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays assoeiated with major road movemens.
SIDRA Standard Delay Model is used. Contral 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 SUMMARY
‘§’ Site: 1C [2029_PM_Nolan Street | Northcliffe Drive_without LCW Stage 1]

Site Category: (Nong)
Roundabout

Movement Performance - Vehicles
Moy Tum Level of 95% Back of Queuve Effeclive
tal C Vehicles

Semice Stop Rate

South: Bedford Street

10 L2 19 56 0.087 78 Los A 04 27 062 075 0.62 423
1 T 15 00 0.087 74 LosA 04 27 062 075 0.62 321
12 R2 17 0.0 0.087 13 Los A 04 27 0.62 075 0.62 481
Approach 51 21 0.087 88 Los A 04 27 062 075 0.62 427
East: Norihcliffe Drive
1 Lz 12 00 0.200 6.0 Losa 12 85 0.41 054 0.41 516
2 T 237 14 0200 65 Los A 12 35 0.42 056 0.42 57.0
3 R2 41 26 0.200 107 LosA 12 84 0.42 058 0.42 492
Approach 489 15 0.200 68 LosA 12 85 0.42 056 0.42 564
Horth: Nolan Street

82 13 0303 51 Los A 10 68 0.40 270 0.40 186
5 T 36 88 0303 48 LosA 10 68 0.40 070 0.40 346
[ R2 145 [k 0303 85 LOSA 1.0 58 0.40 0.70 0.40 470
Approach 263 20 0303 70 LOS A 10 58 0.40 070 0.40 466
West: Northeiiffe Drive
7 [ 18 27 0202 54 Losa 13 89 024 050 0.24 501
[ T 432 02 0202 58 LoSA 13 29 025 050 0.25 566
E] R2 22 0.0 0202 99 Los A 12 87 0.25 250 0.25 475
Approach 572 07 0202 59 Los A 13 29 0.25 250 0.25 570
All Vehicles 1375 13 0303 66 LOSA 13 29 035 057 035 548

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.

Roundabout Capacity Model: SIDRA Standard

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

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

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



MOVEMENT SUMMARY
V Site: 1A [2029_AM_Nolan Street | Warwick Street with LCW Stage 1]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum Demand Flows Level of 95% Back of Queue Effeclive
otal HV i Veicles

D Service

% veh

Distance Stop Rate
m

South: Nolan Street

1 L2 9 00 0.097 48 LOS A 0.0 00 0.00 0.03 0.00 248
2 T 174 13 0.097 0.0 LOSA 0.0 0.0 0.00 0.03 0.00 49.5
Approach 183 17 0.097 02 NA 0.0 00 0.00 0.03 0.00 479
MNorth: Nolan Street

8 T 149 21 0.103 0.2 Los A 02 17 0.13 0.11 0.13 473
a R2 36 0.0 0.103 53 LOSA 02 17 0.13 0.1 0.13 204
Approach 185 17 0.103 12 NA 02 17 013 0.11 013 432
West: Warvick Street

10 [&:} a5 00 0.045 5.1 Los A 02 12 027 0.54 027 381
12 R2 12 00 0.045 6.1 LOS A 02 12 027 0.54 0.27 3438
Approach 57 00 0.045 53 LOS A 02 12 027 0.54 027 375
Al Vehicles 425 15 0.103 13 A 02 17 009 013 0.08 44

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

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D).

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

MOVEMENT SUMMARY
V site: 1B [2029_AM_Nolan Street | Hopman Crescent_with LCW Stage 1]

Site Category. (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum . Level of Effective
fotal l

D T Senvice Stop Rate
venm eh

South: Molan Street

1 Lz 13 00 0.074 45 LOS A 0.0 0.0 0.00 0.05 0.00 476
2 T 126 25 0.074 00 LosA 0.0 0.0 0.00 0.05 0.00 491
Approach 138 23 0.074 04 NA 0.0 0.0 0.00 0.05 0.00 49.0
Horth: Nolan Street

B T 94 34 0.053 00 LOS A 0.0 02 0.03 0.03 0.03 494
9 R2 4 00 0.053 51 LosA 0.0 02 0.03 0.03 0.03 451
Approach 93 32 0.053 02 NA 0.0 0.2 0.03 0.03 0.03 492
West: Hopman Crescent

10 Lz 7 00 0.029 48 LOS A 01 07 026 056 0.26 367
12 R2 25 00 0.029 55 LosA 0.1 07 0.26 0.56 0.26 383
Approach 33 00 0.029 53 Losa 0.1 0.7 0.26 056 0.26 380
All Vehicles 269 23 0.074 08 NA 0.1 0.7 0.04 0.10 0.04 475

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

Minor Road Approach LO'S values are based on average delay for all vehicle movements,

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays assoeiated with major road movemens.
SIDRA Standard Delay Model is used. Contral 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 SUMMARY
7 site: 1C [2029_AM_Nolan Street | Northcliffe Drive_with LCW Stage 1]

Site Category: (None)
Roundabout

Movement Performance - Vehicles
Mov Tum 3 Level of 95% Back of Queue Effective
tal L Vehicles

D Senvice

Distance Stop Rale:
veh m
South: Bedford Street

10 Lz 33 0.0 0.112 70 LOSA 05 36 0.58 0.70 0.58 453
1 T 28 00 0112 65 LOS A 05 36 058 0.70 058 340
12 R2 13 00 0112 107 Losa 05 36 0.58 0.70 0.58 498
Approach 74 00 0112 75 LOS A 05 36 058 0.70 058 433
East: Northcliffe Drive

1 Lz 4 00 0.145 57 LOS A 08 60 035 0.51 035 520
2 T 304 14 0.146 62 LosA 0.8 6.0 0.36 0.54 0.36 57.2
3 R2 64 33 0.145 10.4 LOS A 08 60 036 058 036 439
Approach 373 17 0.148 69 Los A 08 60 038 054 036 559
Morth: Nolan Sireet

4 Lz 64 33 0.255 52 LOSA 08 57 0.40 072 0.40 476
5 T 15 00 0255 a7 LOS A 08 57 0.40 0.72 0.40 347
3 R2 138 23 0.255 86 LosA 08 57 0.40 072 0.40 482
Approach 217 24 0.255 73 LosA 08 57 0.40 072 0.40 462
West: Northcliffe Drive

7 Lz 107 20 0221 56 LOS A 14 97 030 0.51 030 497
8 T 482 15 0221 61 Los A 14 97 031 0.50 031 579
9 R2 7 00 0.221 101 LOS A 14 96 031 0.50 031 473
Approach 597 16 0.221 6.0 LOSA 14 97 0.3 0.50 0.3 56.8
All Vehicles 1260 17 0.255 66 LOSA 14 97 035 0.56 0.35 545

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameler Setlings 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

Roundabout Capacity kodel: SIDRA Standard.

SIDRA Standard Delay Mode! is used. Contral Delay includes Geometric Delay.

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

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



MOVEMENT SUMMARY
WV site: 1A [2028_PM_Nolan Street | Warwick Street _with LCW Stage 1]

site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum 3 Level of 95% Back of Queue Effective
al i Veehicles

D 2 Service

Distance Stop Rale
veh m
South: Nolan Street

1 L2 6 0.0 0.077 46 LosA 0.0 0.0 0.00 0.02 0.00 248
2 T 138 30 0.077 0.0 LOS A 0.0 0.0 0.00 0.02 0.00 496
Approach 145 29 0.077 02 NA 0.0 0.0 0.00 0.02 0.00 432
MNorth: Nolan Street

8 T 267 12 0.167 0.1 LosA 0.3 21 0.08 0.08 0.08 482
9 R2 40 26 0.167 5.2 LOSA 0.3 21 0.08 0.08 0.08 298
Approach 307 14 0.167 038 NA 03 21 0.08 0.08 0.05 453
West: Warwick Street

10 Lz 26 0.0 0.026 5.0 LosA 0.1 0.7 0.23 053 023 384
12 R2 3 0.0 0.026 65 LOS A 0.1 07 023 053 023 351
Approach 33 0.0 0.028 53 Los A 0.1 07 023 053 023 378
All Vehicles 485 17 0.167 09 NA 03 21 0.07 0.08 0.07 458

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

Minor Road Approach LGS values are based on average delay for all vehicle movements

A Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated vith major road movements.
SIDRA Standard Delay Mode! is used. Control Delay includes Geomelric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D)

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

MOVEMENT SUMMARY
V site: 1B [2029_PM_Nolan Street | Hopman Crescent _with LCW Stage 1]

Site Category: (None)
Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov Tum Level of 95% Back of Queue Effeclive

D 2 Service Vehicles Distance Stop Rate
veh m

South: Nolan Street

1 L2 54 00 0.080 46 LOS A 00 0.0 000 018 0.00 453
2 T £ 33 0.080 0.0 LOS A 0.0 0.0 0.00 018 0.00 467
Approach 149 21 0.080 16 A 00 0.0 0.00 019 0.00 462
North: Nolan Street

8 T 208 15 0113 00 LOS A 00 03 002 001 0.02 4956
9 R2 5 00 0.113. 541 LOS A 0.0 03 002 0.01 0.02 454
Approach 214 15 0.113 01 N 00 03 002 0.01 002 495
West: Hopman Crescent

10 L2 5 00 0.052 48 LOS A 02 12 031 0.60 031 363
12 R2 4% 00 0.052 59 LOS A 02 12 031 050 031 379
Approach 52 0.0 0.052 58 LOS A 02 12 031 050 031 377
All Vehicles 215 15 0.113 14 NA 02 12 005 015 0.05 286

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 elay per movement

Minor Rozd Approach LOS values are based on average delay for all vehicle movements.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a good LOS measure due to zero delays associated with major road movements
SIDRA Standard Delay Model is used. Control Delay includes Geomelric Delay.

Gap-Acceplance Capacily: SIDRA Standard (Akgelik M3D).

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

MOVEMENT SUMMARY
7 site: 1C [2028_PM_Nolan Street | Northcliffe Drive_with LCW Stage 1]

Site Category: (Nong)
Roundabout

Movement Performance - Vehicles

Moy Tum Demand Flows 3 Level of 95% Back of Queue Effective
al HY Senvice Vehicles Distance Stop Rale

% veh m

South: Bedford Street

10 Lz 19 56 0.089 8.1 Los A 04 28 063 076 0.63 420
it T 15 00 0.089 76 LOS A 04 28 063 076 0.63 317
1z R2 7 00 0.089 15 Los A 04 28 063 076 0.63 478
Approach 51 241 0.089 91 LOS A 04 28 063 076 0.63 424
East: Northclifie Drive

1 2 12 00 0.208 6.1 LOS A 13 39 0.44 056 0.44 513
2 T 437 14 0.208 67 Los A 13 89 0.45 057 0.45 6.6
3 R2 48 22 0.208 10.9 LOS A 12 38 0.45 060 0.45 459
Approach 297 15 0.208 71 LoS A 13 29 0.45 058 0.45 56.1
Horth: Nolan Street

4 L2 88 24 0.343 52 LOS A 1.1 81 0.41 072 0.41 450
5 T 36 00 0.343 47 LOS A 14 31 0.41 072 0.41 348
[ R2 174 12 0.343 87 Los A 11 31 0.41 272 0.41 466
Approach 298 14 0343 72 Los A 1.1 81 0.41 072 0.41 463
West: Northeiiffe Drive

7 2 145 22 0215 5.4 LoS A 13 95 0.6 250 0.26 50.1
8 T 432 10 0215 59 LoS A 13 85 027 250 0.27 563
] R2 2 00 0.215 10.0 LOS A 13 94 0.27 050 0.27 474
Approach 500 12 0.215 59 LOS A 13 95 0.2 050 0.26 565
All Vehicles 1445 14 0343 67 Losa 13 85 0.37 958 237 543

Site Level of Seniice (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Setiings 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

Roundabout Capacity Model: SIDRA Standard

SIDRA Standard Delay Mode! is used. Control Delay includes Geomelric Delay.

Gap-Aceeptance Capacily: SIDRA Standard (kgelik M3D)

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