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1. INTRODUCTION

1.1 BACKGROUND

In an effort to achieve Vision Zero, with zero road fatalities and minimal serious injuries, Waverley Council
is aiming to reduce speeds across the Local Government Area (LGA) by introducing a contiguous 40km/h
speed limit. This speed limit aims to increase road safety and to improve the road environment for other
road users.

The introduction of a 50km/h default urban speed limit within Australia resulted in a 23 per cent reduction in
casualty crashes and public support for speed changes significantly increased after the introduction of the
lower speed limit. The widespread introduction of 40km/h School Speed Zones resulted in a further 24 per
cent reduction in pedestrian and bicycle crashes outside schools.

A 40km/h reduced speed limit within the Waverley LGA may provide many benefits. Local factors that may
support the reduction in speed limits within the Waverley LGA include:

= currently and historically the highest population density in Australia

» the large number of high pedestrian activity areas around village centres and schools (eight secondary
schools and eight primary schools within nine square kilometres)

= narrow streets with steep grades in many locations

= growth in SUV registrations by 7% p.a. SUVs and trucks currently make up 32% of registered vehicles
in the Waverley LGA

= the proportion of vulnerable age cohorts, particularly children and seniors, is projected to grow
significantly in the future. These age cohorts are more sensitive to safe access to schools, services
and healthcare

= Waverley's People, Movement and Places (2017) which aims to make it easier for people to travel by
improving the quality of streetscapes and public places. The adopted transport hierarchy places
pedestrians first, followed by people riding bicycles, people using public transport, service vehicles,
shared mobility and private motor vehicles.

Waverley Council has commissioned Bitzios Consulting to undertake a speed review of the Waverley LGA
area south of Bondi Road and Syd Einfeld Drive. This study is intended to support an application to Roads
and Maritime Services to reduce the speed limits in the study area to 40km/h.

1.2 STuDY AREA

This speed review is for ‘Zone 1" within the Waverley LGA (hereafter referred to as the ‘study area’). The
study area encompasses the southern half of the LGA, spanning from Bondi Road and Syd Einfeld Drive to
the southern LGA boundary, as shown in Figure 1.1. Suburbs located within the study area include:

= Bondi

= Bondi Junction
= Bronte

»  Queens Park
=  Tamarama

= Waverley.

The study area was divided into five sub-zones, primarily following suburb boundaries. The zones are:
= Zone 1 - Bondi Junction: bounded by the northern and western LGA Boundaries, Council Street and
Birrell Street

= Zone 2 - Queens Park: bounded by the western and southern LGA boundaries, Birrell Street and
Carrington Road

= Zone 3 -Bondi, Tamarama: bounded by Bondi Road (up to Sandridge Street), Council Street, Birrell
Street and Gaerloch Avenue

= Zone 4 - Bronte North Waverley: bounded by Birrell Street, Carrington Road and Bronte Road

Project No: P3792 Version:

—r ONSLAET,

Page 1
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= Zone 5 -Bronte, South Waverley: bounded by Bronte Road, Carrington Road and the southern LGA
boundary.

Source: Esri Maps

Figure 1.1: Study Area and Zones

1.3 SCOPE OF STUDY

The scope of the speed review study is divided between Stage 1 and Stage 2. Stage 1 covers the speed
review and proposal of new speed limits. Stage 2, taking into consideration the results of the Stage 1
analysis, proposes types and locations for the traffic calming treatments and speed signage to accompany
the new 40km/h speed limits.

The Stage 1 scope of work includes the following items:

= Reviewing the relevant guidelines including the NSW Speed Zoning Guidelines and Austroads Guide
to Traffic Management

= GIS spatial mapping of the existing road network, land uses, schools, high pedestrian activity areas,
bus routes, parking and cycling infrastructure to create a comprehensive map of the street movements
within the study area

= crash data analysis and producing spatial mapping of crash severity and the vulnerable road users
involved. Statistical crash analysis has also been completed to guide decisions as to whether a
reduced speed environment would be beneficial to specific sections of road

= mapping and desktop analysis to review spatial information, crash, speed and traffic volume data
together to identify locations that may present an opportunity to implement a 40km/h speed zone. This
includes determining streets that may require further traffic calming measures to create a self-
regulating 40km/h speed zone

= undertaking further speed and traffic volume surveys to cover any gaps within the existing data for key
roads within the study area

= undertaking detailed street-based analysis, site visits and speed reviews to determine potential
locations for further traffic calming measures and LATM treatments to create selfregulating 40km/h
zones

= preparing detailed maps of potential and recommended 40km/h speed limits, including identification of
Local Traffic Areas (LTA) and High Pedestrian Activity Areas (HPAA).

Project No: P3792 Version: 001 Page 2
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The Stage 2 scope of work includes the following items:

identifying appropriate locations for traffic calming road treatments, considering factors such as vehicle
acceleration, device spacing, road network connectivity and bus and cycle routes

designing and developing a set of ‘standard’ road treatments, consisting of traffic calming measures
and Local Area Traffic Management (LATM) schemes

preparing concept design plans of each standard treatment, with landscaped options designed to be
suitable for the local context

developing a set of criteria to apply the developed standard treatments to pre-dentified locations
across the study area

preparing mapping for treatment locations and types, identifying the proposed type of road treatment
that would be most suitable at assigned locations across the study area

assessing the current speed signage within the study area to help identify the required signs to
accompany an implementation of 40km/h speed limits, Local Traffic Areas and High Pedestrian Activity
Areas

preparation of mapping to show the type and preliminary positioning of proposed speed signage.

1.4 REPORT STRUCTURE

The structure of this report is as follows:

Study Background:

Chapter 1 - Introduction
Chapter 2 — Background Information
Chapter 3 — Existing Road Network

Stage 1:

Chapter 4 — Crash Data Analysis

Chapter § - Speed and Traffic Volume Analysis
Chapter 6 — Site Investigations

Chapter 7 — Speed Review and Proposed Speed Limits
Chapter 8 — Stage 1 Summary

Stage 2:

Chapter 9 — Speed Environment Management and Preliminary Investigation
Chapter 10 - Road Treatments

Chapter 11 - Treatment Criteria

Chapter 12 - Proposed Road Treatments

Chapter 13 - Proposed Speed Signage

Chapter 14 - Conclusion

Project No: P3792 Version: 001 Page 3
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2, BACKGROUND INFORMATION
241 SPEED AND CRASH SEVERITY INFLUENCES
The NSW Centre for Road Safety (CFRS) has published information sheets which present the relationship
between speed and crash severity and risk. Current and past research in Australia and internationally has
provided evidence that the higher the vehicle speed, the longer the driver’s reaction time and the longer the
braking distance required, as shown in Figure 2.1. The CFRS has found that 40% of severe crashes were
due to speeding and that speeding was determined as an aggravating factor in the severity of all crashes.
Stopped
safely at 26m
: 50 km/h ey
: ~ Still travelling  : 35m
: Both drivers brake 2 L) : to stop
Source: http.//roadsafety.transport.nsw.gov.au/speeding/speedlimits/safespeediimits. htm/
Figure 2.1: Vehicle Distance to Stop
Vulnerable road users such as pedestrians, motorcyclists and cyclists are more prevalent on local streets
compared to higher level roads.
Figure 2.2 shows the probability of fatally injuring a pedestrian related to the speed of the vehicle on
impact. The data shows that a vehicle travelling at 50km/h has a 90% chance of fatally injuring a
pedestrian. This probability is significantly reduced for a vehicle traveling at 40km/h, where fatalities occur
for around 20% of cases.
Probability of Fatally Injuring a Pedestrian
by the Speed of the Car on Impact
100 g — =
80
Probability
of a 60
Fatal
Injury (%)
40
20 30 40 S0 60 70 80 90
Impact Speed (km/h)
Source: hito./iwww.rms.nsw.qov.au/saferroadsnsw/speeding and_crashes.pdf
Figure 2.2: Probability of Fatally Injuring a Pedestrian by the Speed of the Car on Impact:
The CFRS broadly supports “lower speed limits in built up areas to help reduce pedestrian fatalities and
injuries. Travelling at lower speeds improves a driver’s ability to stop and avoid crashes, especially in areas
of high pedestrian activity. Where crashes do occur they are less severe, especially for children and the
elderly”
Project No: P3792 Version: 001 Page 4
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2.2 NSW SPeeD ZONE GUIDELINES

Guidelines for speed zones are found in the “NSW Speed Zoning Guidelines”, NSW Centre for Road Safety
(ver.4,2011). In NSW the standard speed zones are:

= 110 km/h, 100 km/h (rural roads), 90 km/h, 80km/h, 70km/h

= 60km/h, 50km/h (local roads), 40km/h, 10km/h (Shared Zones)

Under the Australian Road Rules (ARR), in the absence of signage or road marking, the default speed limit
in rural areas is 100km/h and the default speed limit in urban areas 50km/h.

In NSW, 40km/h speed zones are applicable for:

= High Pedestrian Activity Areas

= Local Traffic Areas

= School Zones (prescribed times)
= School bus black spots.

The subject study area is proposed to be declared at 40km/h under the ‘Local Traffic Area’ category.

The speed zone review procedure is indicated in Figure 2.3. This study considers the procedures up to step
8 of this speed zone procedure.

STEP |
Receive request or identify the need for speed review

STEP 2
Conduct crash analysis

STEP 3
Conduct first site inspection

STEP 4
Speed survey

STEPS
Review data from analysis, inspection and surveys,
and consider minimum lengths

STEP &
Discuss with RTA business units

STEP7
Conduct second site inspection, location of new signs

STEP S8
Speed zone authorization

STEP 9
Advise community and stakeholders

STEP 10
Post installation checks

Source:  NSW Speed Zoning Guidelines
Figure 2.3: Speed Zone Review Process

Project No: P3792 Version: 001 Page §
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2.3 WAVERLEY’S PEOPLE, MOVEMENT AND PLACES
Waverley People, Movement and Places: where we go and how we get there, is the current transport
strategy for the Waverley LGA.
Adopted in December 2017, the plan aims to make it easier for people to move around by improving the
quality of local streetscapes and public places. The plan creates an active strategy moving forward, by
prioritising pedestrians first, followed by people riding bicycles, people using public transport, service
vehicles, shared mobility and private motor vehicles.
The Strategy Report provides recommendations for Council to improve the full range of transport options
for the community. This includes twelve Signature Projects as well as 96 short, medium and long term
actions that Council can undertake between now and 2030, in partnership with the community and state
government agencies.
The introduction of a reduced speed limit falls under the first signature project, Better Streetscapes, with the
aim of creating ‘complete streets’ for everybody. The reduction of road speeds throughout the LGA to
40km/h is a key part of that plan.
Safety is also one of the top priorities of the plan. Waverley are committed to Vision Zero, which aims for
zero deaths or Major injuries on the roads. This is based on the safe systems approach of safe roads, safe
speeds, safe vehicles, and safe people.
Project No: P3792 Version: 001 Page 6
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3. EXISTING ROAD NETWORK
31 LAND ZONING

3141 General

The study area includes a mix of residential, commercial and recreation-based land uses, with low and
medium density residential land uses making up most of the study area. A number of commercial centres
and shopping villages are located across the area with the Bondi Junction the largest. A number of
recreational areas are also spread-out across the study area including Tamarama Beach and Bronte
Beach. A land zoning map of the study area is shown in Figure 3.1.

Woollahra @

Neghbourhood Centre
R commercal Core
e

Environmental Conservation

SP2 | Infrastructure

Source: Esri Maps

Figure 3.1: Land Zoning Map

3.1.2  Shopping Precincts and Villages

Shopping precincts and shopping villages within the study area include:

= Bondi Junction CBD

=  Charing Cross Precinct

= Bondi Road Precinct

= Macpherson Street / Arden Street village

= Macpherson Street / St Thomas Street village
= Bronte Village.

3.1.3  Recreational Areas

The Waverley LGA has a large amount of its land zoned for recreation with many parks, beaches and other
activity generators. The parks within the study area include:

= Queens Park
= Waverley Park
= Bronte Park

Project No: P3792 Version: 001 Page 7
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= Tamarama Park.

A key public recreation zone follows the coastline, connecting Bronte Beach, Tamarama Beach and Bondi
Beach, following the route for the Bondi to Bronte Coastal Walk.

3.2 ROAD HIERARCHY
The road network within the study area is divided into three primary groups being: local roads, regional
roads and state roads. The vast majority of roads in the study area are local streets and primarily service
residential catchments.

The major connecting roads across the study area are classified as regional roads, including:
= Birrell Street - from York Road to Murray Street
= Bronte Road - from Oxford Street to Murray Street and from Nelson Avenue to MacPherson Street
= York Road - from Darley Road to Oxford Street
= Macpherson Street - from Carrington Road to Bronte Road.
A number of State-classified roads are located within the study area, including:
* Bondi Road
= (Carrington Road
= Council Street.
‘Bronte Cutting’ in Figure 3.2 refers to the car park which runs along the length of Calga Place between
Bronte Road and Macpherson Street. Private roads are present within the Waverley Cemetery area.
A map of road classifications is shown in Figure 3.2.
:;? bohal \\
2 Junctior 3 Bomﬁnd“‘t-(. »
g i "\\\\\
Birr."sh" 5
Birrell Streq
3 Wavgrle 3 ania
£ T [
S =
E
7 avo“"‘“’rl
,a”bko
Macpherson.sy Legend
? ) Local Road
.}’ '\\:'«— /:;\ Regional Road
1 St B stote Road
\ ‘; —~/ Bronte Cutting
e - Private Road
Source: Esri Maps
Figure 3.2: Road Hierarchy Map
Project No: P3792 Version: 001 Page 8
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Roads which function as key collector roads throughout the study area include:

Carrington Road
Council Street
Bondi Road

Birrell Street
Bronte Road
Macpherson Street
Murray Street
Arden Street

York Road.

33 SPEED LIMITS

331  General
There is a range of speed limits within the study area’s road network from 8km/h to 50km/h. Figure 3.3
shows the study area with posted speed limit highlighted.
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Figure 3.3: Speed Limits

The majority of the streets within the study area have speed limits of 50km/h with a few notable exceptions:

= (Carrington Road and Council Street were previously 60km/h streets, and have only recently been
converted to a speed limit of 50km/h. They are the primary north-south arterial road connections to and

from Bondi Junction.
= the majority of streets within Queens Park are a part of an existing 40km/h Local Traffic Area

= anumber of 10km/h Shared Zones are present within the study area, including Lynch Avenue in
Queens Park, Oxford Street Mall (between 6:00AM and 9:00AM) and Judges Lane in Waverley

= (Calga Place (Bronte Cutting) is now a 40km/h High Pedestrian Activity Area (implemented September
2018).

Many local streets are signposted or have a default 50km/h speed limit with some streets posted as Local

Traffic Areas.
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332  Queens Park Local Traffic Area
As shown in Figure 3.3, local roads within Queens Park are subject to a 40km/h speed limit and are defined
within a Local Traffic Area (with the exception of Bourke Street). This area is bounded by Queens Park
Road, York Road and Birrell Street.
333  School Zones
A number of 40km/h school zones are present throughout the study area. These speed limits operate at the
following times on Monday to Friday (except during school holidays):
= 8:00am to 9:30am
= 2:30pm to 4:00pm.
There are a total of eight schools located within the study area, primarily clustered towards the centre of the
study area and positioned between the beaches and Bondi Junction CBD along the main roads (Birrell
Street, Bronte Road, Macpherson Road, etc.).
The existing 40km/h school zones in the study area is shown in Figure 3.4.
Bona
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Legend
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[ school Zones

l
Source: Esri Maps
Figure 3.4: Schools and School Zones
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4.2

CRASH DATA ANALYSIS
CRASH HISTORY
The NSW Speed Zoning Guidelines recommend a minimum of three years of crash data for a statistical
crash analysis. For the purpose of this assessment, crash data made available by Council was taken from
years 2013 to 2017 (inclusive) representing five years of data.
ALL CRASHES
All crashes recorded within the study area over the five-year period are shown in Figure 4.1.
Legend
® Fatal 2)
®  Injury (324)

Non-casualty (towaway) (184)
Figure 4.1: Crash Locations between 2013 and 2017
Over the entirety of the study area, a total of 490 crashes were recorded within the five year period. Of
these crashes:
= 324 (66%) incidents resulted in injury
= 164 (33%) incidents were non-casualty (tow-away)
= 2(<1%) incidents resulted in a fatality.
The mapping of crash data shows a clear pattern of most crashes along the major roads within the study
area including Bondi Road, Bronte Road, Carrington Road and Oxford Street.
As shown in Figure 4.2, there is a trending reduction in crashes per year, with the number of crashes in
2017 showing a reduction of more than 50% since 2013.

Project No: P3792 Version: 001 Page 11
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Crashes per Year

NUMBER OF CRASHES

YEAR

Figure 4.2:  Annual Total Crashes and Casualty Crashes

Despite the annual reduction in total crashes over the five-year period, casualty crashes experienced a
reduction at a lower rate than total crashes making up a greater proportion of total crashes in later years
(i.e. 62% casualty crashes in 2013 increasing to 77% casualty crashes in 2017).

4.3 VULNERABLE ROAD USER CRASHES
Vulnerable Road Users (VRU) include pedestrians, cyclists and motorcyclists. Of the 490 crashes within
the assessed 5-year period, 217 crashes (44%) involved a vulnerable road user. Of these 217 crashes:
= 74 crashes involved at least one pedestrian
= 56 crashes involved a cyclist
= 87 crashes involved a motorcycle.
It should be noted the only two fatalities recorded between 2013 and 2017 in the study area (as shown in
Figure 4.1) involved pedestrians. One of these fatalities involved a pedestrian crossing the carriageway on
Bronte Road and the other crossing Council Street. Figure 4.3 shows crashes involving vulnerable road
users.
woollahra ;
Tamarama
Bronllt
Legend
® pedestrian (74)

pedal cycle (56)

motorcycle (87)

other (273)
Figure 4.3: Crashes Involving Vulnerable Road Users
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44 CASUALTY CRASH RATES

Typical casualty crash rates for urban and rural roads are provided within the NSW Speed Zoning
Guidelines. A table of typical urban casualty rates from the NSW Speed Zoning Guidelines is shown in
Table 4.1.

Table 4.1: Typical Urban Casualty Rates

Speed zones
Road category

60 70 8 90 00 10
Motorway / freeway 0.049 0.039 0463 18 2
State highway 0.014 0450 .17 0
Other classified road !
Unclassified road 0446 0.874 0.376 0.154 0.077 0.064 0.008

NOTE

Source: NSW Speed Zoning Guidelines (Section 3)
The applicable ‘benchmark’ casualty rate as part of this study is:
= 50km/h road: 0.446 casualties per km per year

A detailed breakdown of the crash history for each Zone within the study area is provided in Sections 4.5 to
4.9. Crash analysis mapping is also provided in Appendix A.

Project No: P3792 Version: 001 Page 13
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45 ZONE 1 CRASH DATA ANALYSIS

451  Severity
A total of 199 crashes were recorded within Zone 1. Of these crashes:

131 (66%) crashes resulted in injury
67 (33%) crashes were non-casualty (tow-away)

1 (<1%) crash resulted in a fatality.

Crashes by severity are shown in Figure 4.4.
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Figure4.4:  Zone 1 -Crash Severity

452  Vulnerable Road Users
Of the 199 crashes recorded within Zone 1, 87 crashes (44%) involved a vulnerable road user. Of these 87

crashes:
37 crashes involved at least one pedestrian
14 crashes involved a cyclist

= 36 crashes involved a motorcycle.
Mapping of VRU-elated crashes shows a significant number of pedestrian related crashes occur within

Bondi Junction and along Bronte Road, Ebley Street, and Oxford Street as shown in Figure 4.5. This may
be attributed to the built-up road environment and high pedestrian volumes in these areas.
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Figure 4.5:  Zone 1 - Crashes Involving Vulnerable Road Users
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453  Crash Statistics

Table 4.2 summarises the number of crashes per year and calculated casualty rate (casualties per year per
km) for each section of road within Zone 1.

Table 4.2: Zone 1 - Crash Summary and Casualty Rate

Casualties
Road Name Rate (per —‘7 Rate (per km
year) per year)
Adelaide Street 0.13 0 1 0 0 0 1 0.20 1.54
Allens Parade 0.43 2 1 2 0 0 5 1.00 2.33
Birrell Street 1.24 2 1 1 2 2 8 1.60 1.29
Bondi Road 0.25 2 7 2 3 3 17 3.40 13.49
Bronte Road 0.28 8 3 4 1 4 20 4.00 14.23
Council Street 0.40 5 4 2 0 1 12 2.40 6.00
Denison Street 0.44 0 1 1 0 1 3 0.60 1.36
Ebley Street 0.7 1 1 5 1 1 9 1.80 2.54
Grafton Street 0.79 2 0 1 3 1 7 1.40 1.77
Gray Street 0.095 0 0 0 0 1 1 0.20 21
Grosvenor Street 017 0 1 0 0 0 1 0.20 1.18
Hollywood Avenue 0.29 1 2 2 1 1 7 1.40 483
Leswell Street 0.082 0 0 0 1 1 2 0.40 4.88
Llandaff Street 0.21 0 1 0 0 0 1 0.20 0.94
Nelson Street 0.065 0 0 0 0 2 2 0.40 6.15
Newland Street 0.56 2 1 6] 0 0 8 1.60 2.86
Oxford Street 1.10 4 3 0 2 3 12 240 2.18
Spring Street 0.44 1 0 0 1 0 2 0.40 0.91
Walter Street 0.10 0 1 0 0 0 1 0.20 2.00
Waverley Street 0.28 2 1 1 0 4 0.80 2.86
York Road 0.55 1 2 2 1 3 ] 1.80 3.30
Zone 1 Total | 33 30 28 17 24 132 26.40 -

From the crash casualty rate results calculated in Table 4.2, it can be seen that every 50 km/h street within
Zone 1 that has recorded casualty crashes presents a rate exceeding the benchmark 0.446 casualties per
km per year.

Certain streets (most notably Bondi Road and Bronte Road) experience a relatively high volume of casualty
crashes, despite being only several hundred metres long within the bounds of Zone 1.

Project No: P3792 Version: 001 Page 15
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4.6.2
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ZONE 2 CRASH DATA ANALYSIS

Severity
A total of 65 crashes were recorded within Zone 2, shown in Figure 4.6.

37 (57%) crashes resulted in injury
27 (41%) crashes were non-casualty (tow-away)

1 (2%) crash resulted in fatality.

One of the two fatalities within the study area occurred in Zone 2, on Bronte Road. The majority of the
crashes within Zone 2 are along Carrington Road. Other major streets like Bronte Road and York Road
show a history of crashes along their length. The intersection of Carrington Road / Victoria Street / Bronte

Road shows a local concentration of crashes.
There is a relative low number of crashes within the existing 40km/h Local Traffic Area in Queens Park. A
number of crashes recorded within these areas occurred at the intersections of side streets with Queens

Park Road.
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Figure 4.6:  Zone 2 - Crash Severity

Vulnerable Road Users
Of the 65 crashes recorded within Zone 2, 21 crashes (32%) involved a vulnerable road user. Of these 21

crashes:

= 5 crashes involved at least one pedestrian
= 6 crashes involved a cyclist

= 10 crashes involved a motorcycle.

Two of the five pedestrianelated crashes occurred at the Carrington Road / Victoria Street / Bronte Road
intersection. The single fatality recorded in Zone 2 involved a pedestrian on Bronte Road near Birrell

Street.
A map of crashes involving VRUs within Zone 2 is shown in Figure 4.7.
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46.3  Crash Statistics

Table 4.3 summarises the number of crashes per year and calculated casualty rate (casualties per year per
km) for each section of road within Zone 2.

Zone 2 - Crashes Involving Vulnerable Road Users

Legend

® pedestian (5)
pedal cycle (8)
motorcycle (10)

® other (44)

BITZIOS

Table 4.3: Zone 2 - Crash Casualty Rates
Casualties
Road Name 548 - Ra;:a(r';er Ra;eer(;):;r';m
Barongs Avenue 0.23 1 1 0.20 0.89
Bourke Street 0.40 1 1 0.20 0.51
Bronte Road 0.49 3 1 B 1 9 1.80 3.67
Carrington Road 0.83 2 2 3 3 1 1 2.20 2.64
Church Street 017 1 1 0.20 1.18
Denison Street 0.36 1 1 0.20 0.56
Manning Street 0.20 1 1 0.20 1.00
Newland Street 0.40 1 1 0.20 0.50
O'Sullivan Lane 0.37 1 1 0.20 0.54
Victoria Street 0.18 1 1 0.20 1.1
York Road 117 1 3 1 4 1 10 2.00 1.71
Zone 2 Total 7 8 10 10 3 38 7.60 -

From the crash casualty rate results calculated in Table 4.3, it can be seen that every 50km/h street within
Zone 2 that recorded any casualty crashes produced a rate exceeding the benchmark of 0.446 casualties

per km per year.

York Road, Carrington Road and Bronte Road experienced a relatively high volume of casualty crashes
and are some of the longest sections of road within Zone 2. Some of the local streets reported a high
casualty rate despite having only a single crash, primarily due to the short total street length. Crashes
recorded at intersections along Queens Park Road have been recorded on the corresponding side street.
While the analysis does not show any crashes along Queens Park Road, the number of crashes recorded
at intersections remains relatively high, resulting in a casualty rate of 0.8 casualties per km per year.
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ZONE 3 CRASH DATA ANALYSIS

Severity
A total of 128 crashes were recorded within Zone 3. Of these crashes:

= 94 (73%) incidents resulted in injury
= 34 (27%) incidents were non-casualty (tow-away)
= No fatalities were recorded within Zone 3 over the five-year period.

Approximately two-thirds of all the crashes in Zone 3 occur on or near Bondi Road with a total of 85
crashes. Of these crashes, over 80% resulted in injury.
Significant crash clusters are noted at specific intersections, namely:

= QOcean Street / Bondi Road (signalised)

= Watson Street / Bondi Road (signalised)

= Fletcher Street / Denham Street / lllawong Avenue (Tunction).
A map showing the crashes by severity is shown in Figure 4.8.
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Figure 4.8:  Zone 3 -Crash Severity

Vulnerable Road Users

Of the 128 crashes recorded within Zone 3, 69 crashes (54%) involved a vulnerable road user. Of these 69
crashes:

= 23 crashes involved at least one pedestrian

= 21 crashes involved a cyclist
= 25 crashes involved a motorcycle.

Over half of the crashes recorded within Zone 3 involved a vulnerable road user, with a significant
concentration of pedestrian and cyclist-related crashes along Bondi Road.

A cluster of pedestrian crashes are shown immediately west of the Denham Street / Bondi Road
intersection where a small shopping and commercial strip is located.

Two pedestrian crashes occurred at the intersection of Birrell Street and Henrietta Street. The data
identified that in both cases the pedestrians were struck by vehicles while using the pedestrian crossing at

this location.
A map of crashes involving VRUs within Zone 3 is shown in Figure 4.9.
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Figure 49:  Zone 3 -Crashes Involving Vulnerable Road Users
4,73  Crash Statistics

Project No: P3792

Table 4.4 summarises the number of crashes per year and calculated casualty rate (casualties per year per
km) for each section of road within Zone 3.

Table 4.4: Zone 3 - Crash Casualty Rates
i Casualties
Road Name (km 2013 } 2014 | 2015 | 2016 | 2017 | Tota | RAe(per | Rate(perkm
year) per year)
Bennett Street 0.41 1| 1 0.20 0.494
Birrell Street 1.15 1 3 - 1 1 10 2.00 1.739
Bondi Road 1.64 19 16 12 9 16 72 14.40 8.780
Denham Street 0.19 2 2 0.40 2116
Fletcher Street 0.59 1 1 A‘ 2 0.40 0.678
Ocean Street 0.41 1 T 2 0.40 0.983
Sandridge Street 0.21 1 ‘ 1 0.20 0.952
Silva Street 0.18 1 1 0.20 1.124
Watson Street 0.41 1 2 3 0.60 1.471
Zone 3 Total 25 20 17 15 17 94 18.80 -

From the crash casualty rate results calculated in Table 4.4, it can be seen that every street within Zone 3
that recorded any casualty resulting crashes resulted in a rate which exceeds the benchmark of 50km/h of

0.446 casualties per km per year.

Bondi Road exceeds the benchmark crash rate by a factor of 20 indicating there may be significant issues
along this corridor relating to traffic/pedestrian safety and the road environment.

A small number of local streets are calculated as having high casualty rates mostly due to their short
length.
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48 ZONE 4 CRASH DATA ANALYSIS
481  Severity
A total of 32 crashes were recorded within Zone 4. Of these crashes:
= 21(66%) incidents resulted in injury
= 11 (34%) incidents were non-casualty (tow-away)
= No fatalities were recorded within Zone 4 over the five-year period.
A relatively low number of crashes occurred in Zone 4. This is primarily due to this area having a larger
proportion of local roads and the exclusion of the bordering main roads (Birrell Street, Carrington Road, and
Bronte Road) from this zone. A total of 32 crashes occurred within Zone 4.
Five crashes were recorded along the relatively short length of Pacific Avenue. Two of these crashes were
identified as speed-related.
Murray Street also experiences a larger number of crashes with a cluster of crashes at the bottom of the hill
between Palmerston Avenue and Gibson Street.
A map showing crashes by severity is shown in Figure 4.10.
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Figure 4.10:  Zone 4 - Crash Severity
48.2  Vulnerable Road Users
Of the 32 crashes recorded within Zone 4, 13 crashes (41%) involved a vulnerable road user. Of these 13
crashes:
= 1 crash involved at least one pedestrian
= 5 crashes involved a cyclist
= 7 crashes involved a motorcycle.
Of the five crashes on Pacific Avenue, two crashes involved a cyclist and two crashes involved
motorcycles.
A single pedestrian crash occurred on Murray Street within the cluster identified between Palmerstone
Avenue and Gibson Street.
A map of crashes involving VRUs within Zone 4 is shown in Figure 4.11.
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Figure 4.11:  Zone 4 - Crashes Involving Vulnerable Road Users

483  Crash Statistics

Table 4.5 summarises the number of crashes per year and calculated casualty rate (casualties per year per
km) for each section of road within Zone 4.

Table 4.5: Zone 4 - Crash Casualty Rates

Vs Casualties
Fi o (km) 2013 | 2014 | 2015 | 2016 | 2017 | Total | Rt (Per ( A (ReF A
year) per year)
Bayview Street | 0.29 1 1 0.20 0.694
Blandford Avenue 0.28 1 1 0.20 0.714
Darling Street 0.22 1 1 0.20 0.909
Henrietta Street 0.69 1 1 0.20 0.292
Hewlett Street 0.67 3 1 B 0.80 1.203
Langlee Avenue 0.30 1 1 0.20 0.667
Murray Street 0.73 2 1 1 2 6 1.20 1.639
Pacific Avenue 0.21 1 1 1 |1 4 0.80 3.810
Tamarama Marine Drive 0.36 2 ‘ 2 0.40 111
Zone 4 Total 1 2 4 1 } 3 21 4.20 .

From the crash casualty rate results calculated in Table 4.5, it can be seen that all streets within Zone 4
(with the exception of Henrietta Street) recorded casualty crash rates exceeding the 50km/h road
benchmark of 0.446 casualties per km per year.

Pacific Avenue exceeds the benchmark casualty rate by a factor of 10 due to its relatively short length and
large number of crashes.

Other roads with high casualty rates include Hewlett Street, Murray Street and Tamarama Marine Drive.
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ZONE 5 CRASH DATA ANALYSIS

Severity
A total of 66 crashes were recorded within Zone 5. Of these crashes:
= 41 (62%) incidents resulted in injury

= 25 (38%) incidents were non-casualty (tow-away)
= No fatalities were recorded within Zone 5 over the five year period.

Most of the recorded crashes in Zone 5 are along collector roads such as Macpherson Street, Bronte Road
Albion Street, Leichardt Street and Arden Street. Macpherson Street and Bronte Road experience the
largest number of crashes with 31 and 18 crashes respectively.

Crash clusters occur at the Bronte Road / Albion Street and Leichardt Street / Macpherson Street
intersections.
Crashes by severity are shown in Figure 4.12.
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Figure 4.12:  Zone 5 - Crash Severity

Vulnerable Road Users
Of the 66 crashes recorded within Zone 5, 27 crashes (40%) involved a vulnerable road user. Of these 27

crashes:

= 8 crashes involved at least one pedestrian
= 10 crashes involved a cyclist

= 9 crashes involved a motorcycle.

Mapping of crashes show a significant number of VRU related crashes occur within shopping areas and
built up areas including the Charing Cross precinct, Macpherson Street / St Thomas Street village, and
within the St Catherine's School 40km/h school zone. A noticeable number of pedestrian-related crashes

are located along Bronte Road and along Albion Street within Charing Cross.
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A map of crashes involving VRUs within Zone 5 is shown in Figure 4.13.
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Figure 413:  Zone 5 - Crashes Involving Vulnerable Road Users

49.3  Crash Statistics
Table 4.6 summarises the number of crashes per year and calculated casualty rate (casualties per year per
km) for each section of road within Zone 5.
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Table 4.6: Zone 5 - Crash Casualty Rates
Casualties
Road Name ‘ Rate (per | Rate (per km
year) per year)
Albion Street 0.29 1 1 1 3 0.60 2.069
Arden Street 0.25 2 1 3 0.60 2.400
Bronte Road 1.89 3 6 3 1 13 2.60 1.376
Leichhardt Street 0.25 1 1 0.20 0.800
‘Macpherson Street 224 5 4 5 5 2 | 2 4.20 1873
Zone 5 Total 1 10 6 10 4 41 8.20 -

From the crash casualty rate results calculated in Table 4.6, it can be seen that every street within Zone 5
that recorded any casualty crashes had a rate exceeding the 50km/h benchmark rate of 0.446 casualties

per km per year.

Arden Street has a relatively high casualty crash rate (2.4 crashes per km per year) due to its short length
and its crashes occur at its intersections with Macpherson Street and Chesterfield Parade.
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410 CRASH DATA ANALYSIS SUMMARY

Based on the crash analysis results, almost all of the streets which recorded a casualty crash were
calculated with a resulting crash rate which exceeded the benchmark casualty crash rate for urban roads of
the corresponding 50km/h speed limit. It is noted that the benchmark casualty crash rates (from Table 4.1)
tend to be low and are commonly exceeded during crash analysis of trafficked streets. However, a number
of notable streets within the study area exhibit a casualty crash rate significantly in excess of the
benchmark rate, which is indicative of a consistent issue causing higher severity crashes.

The proposal to reduce the speed limit within the study area to a ‘blanket’ 40km/n would most likely reduce
casualty crash rates across the study area.

The roads with the highest casualty crash rates include:

= Bondi Road (within Zone 1 and Zone 3)
= Bronte Road (within Zone 1)

=  Carrington Road

= Council Street

= (Oxford Street

= York Road.

Other key roads within Local Areas that show unusually high casualty crash rates include:

= Albion Street

= Arden Street

= Birrell Street (Zone 2 and Zone 3)
= Denham Street

= Hewlett Street

*  Hollywood Avenue
= Leswell Street

»  Macpherson Street
= Murray Street

= Pacific Avenue

»  Queens Park Road.
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TRAFFIC VOLUME AND TRAFFIC SPEED SURVEYS

STuDY AREA SURVEY DATA

Available Average Annual Daily Traffic (AADT) and speed data was provided by Council. Data from the last
five years (2013-2018) was extracted and used as a part of this study.

Additional traffic volume and speed data was collected to determine the current operating speeds of key
streets within the study area. The 85" percentile vehicle speeds were used to identify whether streets
under their current configuration were capable of maintaining a selfregulating 40km/h speed limit.

Figure 5.1 below shows the locations where data was available or collected in the study area. A summary
of all traffic volume and speed data, and associated mapping are provided in Appendix B.
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Figure 5.1:  Map of Speed Survey Data

The analysis of speed data shows that some road sections are currently capable of selfregulating a
40km/h speed environment. These streets are defined as those which recorded 85" percentile vehicle
speeds of 40 km/h or less.

The streets which recorded 85" percentile vehicle speeds of 43 km/h or under were judged to be also
potentially capable of maintaining a 40km/h speed limit, provided that drivers were informed of the speed
limit via signage. Given that the speed limit on these streets is currently the default urban 50 km/h speed
limit, streets recording 85" percentile speeds of 43 km/h or less indicates that drivers are not comfortable
with higher speeds on these streets.

The streets which recorded 85" percentile vehicle speeds in excess of 43km/h would require additional
measures to achieve a selfvegulating 40 km/h road environment.
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5.2 ZONE 1
Within Zone 1, areas with relatively high vehicle speeds include Birrell Street and Ruthven Street. Birrell
Street recorded 85" percentile speeds of around 50 km/h showing that the majority of vehicles are

travelling at the existing speed limit.
Ruthven Street recorded 85" percentile speeds that exceeded the current 50 km/h speed limit, at around

55 km/h revealing an existing speeding issue along this section of road.

|
\
I
[ s AN
I= § S
= £ & S\
I ¥ : %
“«
s Waverls -
I 5 ¥ St : —
I 3 L
egend
I b= | E : g N .
] ;s @ s ] ® 0-40kmh
1 4 2 ‘3% & I 40 - 45 kmvh
, ‘PO' A"."SPde 7 :_’ ' 45- 50 kmh
b 5‘" 4 - E I @® 50-55kmm
B w21 s i
----- Bi"‘”st U' ® 55-60kmh
-~ L
"~ ]
]

LTS
- -
-
----_-
-
-

Figure 5.2:  Zone 1 - 85" Percentile Speeds
Traffic volume data shows the most trafficked street surveyed in Zone 1 is Bronte Road between Birrell
Street and Victoria Street with an AADT of 7,280 northbound vehicles. Waverley Street and Birrell Street
both record bi-directional AADT volumes of over 8,000 vehicles, while the remaining surveyed streets

reported under 3,000 vehicles per day.
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53 ZONE 2
Within Zone 2, a significant proportion of the recorded 85" percentile vehicle speeds show drivers travelling
at 40 km/nh or under. This included Newland Street, Manning Street and Baronga Avenue and is expected
due to the existing 40 km/h Local Traffic Area within the Queens Park suburb. There were some exceptions
to this finding. Denison Street recorded two separate locations of 85" percentile speeds around 50 km/h,

despite the presence of two slow points on this street.
Higher 85" percentile speeds were also observed along Bourke Street, Queens Park Road and York Road.

These streets currently have 50 km/h speed limits. York Road recorded an 85" percentile speed of 57 km/h
just south of Queens Park Road. This area lies within the School Speed Zone for Moriah College.
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Figure 5.4:  Zone 2 - 85" Percentile Speeds
Traffic volume data shows generally low traffic volumes through the Zone 2 local traffic area. York Road,

and Baronga Avenue carry the highest traffic volumes in the area. Despite being speed limited to 40km/h
and having a number of traffic calming measures, Newland Street attracts an AADT over 5,000vpd.

Newland Street provides a direct connection with Birrell Street and Ebley Street from Queens Park Road

and vice-versa.
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5.4 ZONE 3
Speed surveys on Farrellys Avenue recorded 85% percentile speeds of under 40 km/h. Higher speed data
was observed on Park Parade, Bennett Street, Ocean Street and Watson Street. All of these streets

recorded 85" percentile vehicle speeds in excess of 50 km/h.
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Figure 5.6:  Zone 3 - 85th Percentile Speeds

Despite being a narrow, one-way local street, 5,000 vehicles per day was noted on Farrellys Avenue. This
street is being used as a through connection to Fletcher Street for eastbound drivers on Birrell Street
seeking to travel towards Bondi Beach / Mackenzie Point / Tamarama Beach whilst bypassing Bondi Road.

Bondi Road and Birrell Street both experience a heavy flow of fraffic throughout the day, with total bi-
directional AADT volumes of around 20,000 vehicles for Bondi Road and 14,000 vehicles for Birrell Street.
Connecting streets between the two main streets include the parallel streets of Park Parade, Bennett
Street, Ocean Street and Watson Street.

These streets all record bi-directional volumes of several thousand vehicles each day, with Watson Street

being the most heavily trafficked route at around 7,500 vehicles.
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55 ZONE 4
The speed survey results show a range of vehicle speeds through Zone 4. On Hewlett Street and Murray

Street 85" percentile vehicle speeds of 50 km/h and 55 km/h were recorded respectively, despite a number
of LATM treatments on both streets. A number of the other local streets recorded lower 85" percentile
speeds of under 40 km/h, including Read Street and Bayview Street. Pacific Avenue and Tamarama
Marine Drive recorded vehicle speeds of 45 km/h and 49 km/h adjacent to Tamarama Beach, slowing to 42

km/h closer to the end of Hewlett Street.
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Figure 5.8:  Zone 4 -85 Percentile Speeds

The vehicle volumes in Zone 4 reveal the main travel routes through the zone. A high AADT volume was
reported on the route of Pacific Avenue and Tamarama Marine Drive to Murray Street via Hewlett Street,
most likely due to visitors to the coastal streets and beaches. Murray Street experiences a very high AADT

at just over 15,000 vehicles, which is reflective of it being the main connecting street through the zone.

The surrounding local streets are relatively lowly-trafficked, with the exception of Henrietta Street and
Victoria Road as access and egress streets to Waverley College Junior High.

Langje Ave

- \
,’ ----~ =
Gitig el Irref|
1 1170 -~

I -~
" T -~~--~-
H _913.3x:’; B"’""OS( ? -~--~_~‘
I {840] . 5 {1857 (6357 ]
1 (1890 Read sy, 0 321) @ L I T
', ® 4 [143) i) .e_rq \\,
psi7] I3 L 5538
\ .J g PS 38 o -
2 Victoria Ry g Hewtoty 5¢ fisr [¢317] TamaramaMarine D
\ = T @) [f0:® Ty
\‘ 743 ._‘ﬁ. » = ® 45d] 1
\~ ’—‘——\\\ {345) ‘\.”’
N ~ Gipps s '— - % \\ ,V\ Bronte Marine Dr
A Y b TS p——
\---—’, ’
Legend
0- 500
500 - 1000
@ 1000 - 3000
@® 3000 - 5000
® 5000
Figure 5.9:  Zone 4 - AADT Volumes
Project No: P3792 Version: 001 Page 29
Page 36

PD/5.3/19.11- Attachment 1



5 November 2019

Strategic Planning and Development Committee
BITZIOS

Waverley 40km Zone 1
Speed Review Report

5.6 ZONE 5
Along the length of Bronte Road, Albion Street and Leichhardt Street towards Macpherson Street (which

are all highly trafficked streets), 85" percentile vehicle speeds are in the range of 40 km/h - 45 km/h, below

the 50 km/h speed limit.

Leichhardt Street and Albion Street both include school zones. Along Macpherson Street, vehicle speeds
are at, or in excess of, 50 km/h, slowing to around 40km/h at the transition into Bronte Road towards the
Bronte village. Speed data on Bronte Road adjacent to Bronte Park shows that despite ‘tight' horizontal
curves, drivers are traveling at just under 50 km/h. Arden Street and St Thomas Street, both recorded 85%

percentile vehicle speeds over 50 km/h speed limit.
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Figure 5.10:  Zone 5 - 85" Percentile Speeds

The main travel route in Zone 5 is Bronte Road, Leichardt Street, Albion Street, Macpherson Street and
Arden Street. This route experiences high volumes of traffic in excess of 10,000 vehicles per day in most
parts. This route provides the major connection in the area, with Arden Street linking south to Coogee and

Bronte Road providing access towards Bondi Junction.
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6. SITE INSPECTIONS

6.1 OVERVIEW
A number of site inspections were undertaken during early-mid October 2018 to gain an understanding of
the current conditions of the streets within the study area. The site inspections focused on streets which
were identified as capable of accommodating 40km/h speed limits during preliminary assessment stages,
and streets also potentially requiring additional traffic calming infrastructure as a part of Stage 2 of this
study (see Section 9).
The findings and observations from the site visits are detailed by zone in following sections.

6.2 ZONE 1
Zone 1 comprises the main Bondi Junction district. Within a predominately ‘built up’ urban environment.
Signalised intersections are common within the zone, as well as a number of pedestrian crossings on
Spring Street, Oxford Street and Ebley Street (such as the one shown below in Figure 6.1). A number of
bus services operate through the Bondi Junction terminal and in surrounding streets. The road network
features a number of turning restrictions controlling the direction of traffic.
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Figure 6.1: Pedestrian Crossing at Intersection
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6.3

ZONE 2

Zone 2 encompasses the suburb of Queens Park within which the majority of streets are defined as Local
Traffic Areas with posted speed limits of 40km/h.

Raised entry thresholds are common at the intersections to the Local Traffic Area streets, signifying this
boundary and controlling the speeds of vehicles entering the area. Depending on the width of the roadway
and cycling infrastructure, some additional controls were observed, such as the median island seen in
Figure 6.2.
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Figure 6.2: Raised Entry Thresholds with Median Island and Cycle Lane

One of the remaining 50km/h streets in Zone 2, Baronga Avenue, is a highly trafficked street, with an AADT
of over 10,000 vehicles per day. Site observations noted a steady flow of vehicles through the street,
connecting Queens Park Road and York Road. A raised flat-top pedestrian crossing with protective kerb
blisters is located at the mid-point of the street, adjacent to pedestrian accesses to both Moriah College and
Queens Park (as seen in Figure 6.3).
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Figure 6.3:  Wombat Crossing on Baronga Avenue
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6.4 ZONE 3
Zone 3 mainly comprises the Bondi region to the east side of Waverley Park between Bondi Road and
Birrell Street. The local streets in this zone are mostly residential streets, with the exception of the shopping
strip along Bondi Road and a small shopping village on Fletcher Street near Dudley Street.
Bondi Road was observed to carry large volumes of cars and buses. High levels of pedestrian activity were
also observed along the shopping strip, with several mid-block crossing locations.
A number of the local streets are signed as 50km/h Local Traffic Areas, including Watson Street, Bennett
Street and Ocean Street (see Figure 6.4).
Figure 6.4:  Start of Local Traffic Area on Watson Street
A number of entry thresholds exist in the area at side streets to Birrell Street. These thresholds often
included either a median island or pedestrian refuge in the centre of the roadway as well as landscaped
kerb blister islands. The thresholds were painted contrasting colours, though some exceptions to this were
observed (see Figure 6.5).
Staggered flat-top speed humps are located on Watson Street at its intersection with Grave Street, with a
median island and protective rail also installed.
Figure 6.5: Entry Threshold with Pedestrian Refuge on Jackaman Street
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6.5 ZONE 4

Zone 4 is primarily comprised of the Tamarama and Waverley suburbs, between Birrell Street, Bronte Road
and Carrington Road. The roads in this zone are mostly residential streets, with the exception of the
Charing Cross village area, the Bronte Road village shopping strip along Bondi Road and a small shopping
village on Fletcher Street near Dudley Street.

LATMs devices within Zone 4 are along Murray Street and Hewlett Street. Staggered flat-top speed humps
with median kerbs are located near the intersection of Murray Street and Gibson Street and on the bend
near Palmerston Avenue. A number of flat top road humps are also located along Murray Street north of
Hewlett Street, and on Hewlett Street between Alfred Street and Bayview Street. A flat top road hump on
Murray Street (near Hewlett Street) is shown in Figure 6.6.

Figure 6.6: Flat Top Road Hump on Murray Street

50km/h Local Traffic Area signage was also observed on side streets connecting to Murray Street as
shown in Figure 6.7.

Figure 6.7  50km/h Local Traffic Area Signage
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6.6 ZONE 5

Zone 5 primarily includes the suburb of Bronte, with parts of the Waverley suburb towards the western end
of this zone. The zone is primarily bounded by Bronte Road, Carrington Road and the southern LGA
boundary.

The roads in this zone are mostly residential streets, with a number of collector roads such as Macpherson
Street, Arden Street and Albion Street. Small shopping villages are located along Macpherson Street and at
Bronte Beach. The Charing Cross precinct is located along Bronte Road towards the west.

LATM schemes within Zone 5 vary but mostly include pedestrian refuges or median blister treatments,
primarily located along collector roads. These blisters vary in size and width, with some treatments
accommodating pedestrians crossing (refuge islands) such as one located on St Thomas Street at
Trafalgar Street (shown in Figure 6.8)

Figure 6.8:  Pedestrian Refuge on St Thomas Street

A number of pedestrian crossings are located along Macpherson Street, including a raised crossing at St

Catherine’s School, a crossing at Lugar Street (shown in Figure 6.9 and crossing at St Thomas Street. All

crossings include a median and kerbside blister islands, narrowing the effective roadway at these locations.
= ™ e ——"

\ - R T - T e
= — )

Project No: P3792 Version: 001 Page 35

PD/5.3/19.11- Attachment 1 Page 42



5 November 2019

Strategic Planning and Development Committee

Waverley 40km Zone 1 B | T_ZalQO

Speed Review Report

T.

74

1.2

CANDIDATE 40 KM/H SPEED ZONES

Based on the preliminary assessment of crash data, vehicle speed data, traffic volume data and visual
inspections, it was determined that most streets within the study area may be suitable for implementation of

a 40km/h speed limit.
A map of the recommended streets is shown in Figure 7.1 below and provided in Appendix C.
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Figure 7.1: Recommended Speed Zones

LocAL STREETS

All local streets within residential areas are recommended for conversion to 40km/h Local Traffic Area
speed zoning. Some of these streets will require additional LATM devices to reinforce the new speed

environment as detailed in Section 9.

COLLECTOR AND ARTERIAL ROADS
The following ‘higher order’ roads within the study area have also been identified for further consideration
for a 40km/h speed limit:

= Bondi Road - see Section 7.2.1 below.

Birrell Street - This local collector road mostly runs through residential areas, with a long school zone

near Carrington Road. There are existing LATM devices along Birrell Street in the form of a number of

pedestrian refuges, with opportunity to raise existing pedestrian crossings to provide further calming

effects on traffic. Furthermore, the crash data highlights that this corridor may benefit from a reduction

in speed.

= Macpherson Street - This collector road primarily runs through residential areas, with a number of
shopping villages located along the roadway and a school zone towards the west. It does not serve as
a connecting road from adjacent areas and therefore the introduction of a 40km/h speed limit will not
have a significant impact on non-ocal traffic.

= Murray Street - This north-south road connects to a number of residential streets, includes a long
school zone and has revealed a casualty crash rate higher than the benchmark rate. Existing LATM
treatments may also assist in regulating traffic speeds along some sections.
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= Bronte Road — whilst carrying a substantial volume of traffic, sections of this road travel through
heavily built up areas such as Bondi Junction, through local villages (e.g. Charing Cross) and through
residential areas. The crash data also indicates a higher casualty crash rate. A 40km/h speed limit
along its full length will avoid inconsistency issues with changes in speed limits in different sections.

* York Road - this road carries a substantial volume of traffic however a 40km/h speed limit may be
beneficial due to the number of horizontal curves along its length and the presence of a school zane.
Residential areas also front York Road towards Birrell Street and Queens Park Road. A number of
existing LATM treatments can assist in regulating vehicle speeds along the road way, including
pedestrian refuges, kerb blisters and a flat-top road hump with median.

7.241 Bondi Road

Bondi Road is noted to be a State Road carrying a substantial volume of traffic each day, acting as a major
movement corridor in the Waverley LGA by connecting the Bondi Junction CBD to Bondi Beach. Traffic
management procedures are in place along the road to provide additional capacity when required, including
tidal ‘No Stopping’ restrictions and special event clearway conditions (large-scale annual events such as
City2Surf). In addition o this, it makes up a significant part of a number of major bus routes in the area,
including the 381, 380 and 333.

However, the crash analysis indicates a markedly high amount of crashes along this corridor, showing that
a reduction in speed along this roadway could be highly beneficial and potentially reduce the likelihood and
consequence of crashes experienced along this corridor. Pedestrian safety is a key consideration as the
crash data shows a significant number of crashes involving pedestrians within and surrounding the
shopping area along Bondi Road.

It is understood that any proposed modifications (including speed limits and installation of traffic calming
treatments) to Bondi Road are subject to approval by Roads and Maritime Services. Due to the unique road
environment on Bondi Road and on-going investigations into ameliorating strategies along the corridor,
Bondi Road has been removed from the scope of this study.

7.22  Exclusions to the 40km/h Speed Limit
Roads within the study area that are not recommended for implementation of a 40km/h speed limit are:

= Carrington Road - This State road is a major north-south connecting road through the study area,
carrying a substantial volume of traffic. It connects neighbouring areas (i.e. Randwick LGA) to Bondi
Junction and onwards to the City via Syd Einfeld Drive, with a current speed limit of 50km/h.

= Council Street — Council Street is a continuation of Carrington Road north of Birrell Street and exhibits
similar conditions to Carrington Road.

= Bondi Road - see Section 7.2.1.
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7.3 40KM/H ZONE TYPES

A breakdown of the different types of proposed 40km/h speed limits is mapped in Figure 7.2. Mapping of
40km/h zone types is also provided in Appendix C.
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Figure 7.2:  Proposed 40km/h Zone Type Breakdown

7.31  40km/h Local Traffic Areas
Local roads within residential areas and those that have traffic volumes of 5,000 vehicles per day or less
qualify under the Local Traffic Area definition. These roads need to be clearly signposted on entry, with
‘end’ signage located at the exit of each street onto a ‘non-ocal traffic area’ road.

7.3.2  40km/h High Pedestrian Activity Areas

Sections of road which experience high levels of pedestrian activity can be classified as High Pedestrian
Activity Areas (HPAAs). A 40km/h speed limit is enforced within HPAAs as a means of reducing the
severity of pedestrian-vehicle conflicts. A warrant must be met prior to the installation of a HPAA, outlined
in 40km/h speed limits in high volume pedestrian areas (Roads and Maritime Services).

Calga Place is an existing HPAA adjoining Bronte Road (see Section 3.3.1).

An assessment of these warrants for specific locations is outlined in Table 7.1.
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Table 7.1: HPAA Warrants
Location ‘ Category A ‘ Category B Category C ‘ Criteria Satisfied
Servicing a
Bronte Road Servicing a small :‘e;tauratntt area ggigm fBrom
Between Victoria Street | nfa shopping strip ch.len 0d Two items f
and Albion Street less than 1km social security wo items from
office or Category C.
medical centre
Servicing a
Macpherson Street Servicing a small regtaurant area gne fem from
S Adjacent to a ategory B.
Shops west of St na shopping strip. |l security | Two items from
less than 1km
Thomas Street © office or Category C.
medical centre
Adjacenttoa | g jiem from
Servicing a small | recreational Cate
X . gory B.
Bronte Road " shopping strip | area/beachor |-~ o
- less than 1km ark
Bronte Village P o Category C.
Servicing a Note 1 bel
restaurant area | S¢€ Note 1 below
- - Servicing a .
Bondi Junction CBD
business or n/a n/a 82;”?1 Iom
(see map) commercial area gory A
Pacific Avenue and Adjacentto a
Tamarama Marine Drive o/ n/a recreational n/a
Adjacent to Tamarama area/beach or | See Note 2 below
Beach park

7.3.3

Project No: P3792

Note 1: Detailed assessment of Bronte Village (near the bus interchange adjacent to Bronte Beach) is
subject to a separate traffic study.

Note 2: Pacific Avenue and Tamarama Marine Drive adjacent to Tamarama Park and Beach do not meet
the full requirements for a High Pedestrian Activity Area. However, a very high level of pedestrian activity
was observed during site visits to the area, owing to the nearby beach and the fact that the road section
comprises part of the popular Bondi to Bronte Coastal Walk. It is further noted that there is no road verge
between the footpath and roadway, minimising pedestrian-vehicular separation. For these reasons, it is
recommended to consider a reduction in speed limits along this section of the two streets to improve
pedestrian safety in the area.

40km/h Collector Roads

A number of roads have been included despite not having qualified as a Local Traffic Area or High
Pedestrian Activity Area due to higher fraffic volumes or other factors. These roads are primarily collector
roads within each zone, including Queens Park Road, Macpherson Street and Murray Street. While it is
acknowledged that these roads do not meet the requirements for the standard types of 40km/h speed
zones (local traffic areas, HPAAs or school zones), it is noted that they would benefit with the
implementation of a lower speed limit.

The use of 40km/h speed signage, including ‘40 Area’ and associated ‘end’ signage is required to be
installed where a road connects to a road of a different type of speed limit. This includes interfaces between
local traffic area side streets and local collector roads, even if both streets feature the same speed limit.
Repeater signs are also to be located at suitable intervals along the roadway.
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8. STAGE 1 INVESTIGATION SUMMARY

The investigation and review of traffic conditions within the study area indicates that there is an opportunity
to implement a 40km/h speed limit across most of the study area covering the suburbs of Bondi Junction,
Bondi, Bronte, Tamarama, Queens Park, and Waverley.

Key findings from the preliminary study and detailed site investigations include:

= Crash data shows a total of 490 crashes recorded within the study area over a five-year period, with
66% of crashes resulting in an injury, and 44% involving a vulnerable road user

= Two crashes resulted in fatalities and involved pedestrians

= Key roads in the study area such as Bondi Road, Bronte Road, Carrington Road and Oxford Street
showed high casualty crash rates

= Many of the streets within the study area show casualty crash rates (expressed in casualties per year
per km) higher than benchmark casualty rates for urban roads with a 50km/h speed limit

= Surveyed traffic volumes reveal many local streets do not exceed the recommended 5000vpd AADT
for local residential streets and may be suitable for implementation of a Local Traffic Area scheme.
Many of these areas are already signposted as Local Traffic Area

= Some roads which carry greater than 5,000 vehicles per day may still be suitable for implementation of
a 40km/h speed limit due to their crash history, surrounding land use or levels of pedestrian/cycling
activity

= Speed surveys also show many local streets already exhibit a slow speed environment and are
suitable for application without further treatment. However, 85" percentile speeds of some local streets
indicate vehicles travelling at the current posted speed of 50km/h and would require further traffic
calming measures to enable a self-enforcing 40km/h speed zone

= Site visits revealed there are already several local area traffic calming devices and road treatments
that facilitate a lower speed environment along certain roads within the study area

» The recorded speeds indicate that most local streets may not need further traffic calming measures to
create self-requlating speed environments

= Traffic management devices should be provided along key corridors where road geometry and speed
data indicate control of vehicle speeds is required.

The outcome of Stage 1 of this study necessitates an exploration of options for infrastructure and speed
signage across the proposed 40km/h areas. These will primarily include different types of physical traffic
calming devices and road signs to indicate changes in speed and road condition.
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9. SPEED ENVIRONMENT TRAFFIC MANAGEMENT

9.1 INTRODUCTION

The implementation of a 40km/h speed limit must take into account the control and enforcement of the
lower speed limit. The speed data analysis undertaken in Section 5 identified existing vehicle speeds at key
locations within the study area. As the existing speed limit through most of the study area is currently the
default urban 50km/h speed limit, it was determined that 85" percentile vehicle speeds of under 43km/h
indicated road environments which naturally inhibited vehicle speeds (travel lane widths, kerbside parking,
existing traffic calming infrastructure, etc.). These streets were therefore suitable for a reduced speed limit,
provided drivers are made aware of the change in speed limit via signage, without further implementation of
any physical treatments.

However, certain streets (and street sections) were found to report 85 percentile traffic speeds in excess
of 43km/h, up to over 50km/h. The physical geometry and environment of these streets were hence
acknowledged as allowing drivers to travel at speeds in excess of the limit if not controlled. Examples of
these road conditions include downhill gradients, long and straight sections, and wide roadways. For these
locations, a successful implementation of a 40km/h speed zone must also be supported by installation of
appropriate traffic calming road treatments to help create a self-enforcing and self-regulating 40km/nh speed
limit.

Stage 2 of this speed review study details the rationalisation in design and implementation of the various
road treatments to assist in creating a self-enforcing 40km/h speed limited environment.

T ENE A

e

Figure 9.1:
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9.2 RELEVANT GUIDELINES

As part of the development of various road treatments in this stage of the speed limit review, the following
documents have been reviewed and referred to for the selection and design of appropriate road treatments
across the study area:

= NSW Speed Zoning Guidelines

= Austroads Guide to Traffic Management: Part 8 — Local Area Traffic Management
= STA Bus Infrastructure Guidelines

= NSW Bicycle Guidelines

» Relevant Roads and Maritime Technical Directions

»  Australian Standards AS1742.2

A summary of some of the most relevant guidelines is provided in the sections below.

9.21  Austroads Guide to Traffic Management

Austroads Guide to Traffic Management Part 8 — Local Area Traffic Management was the primary
reference consulted for this study for specifications on traffic calming devices and their usage.

922  NSW Bicycle Guidelines

The NSW Bicycle Guidelines outline specifications and general arrangements of bicycle infrastructure and
road treatments related to cycling. In general, flat top road humps are suitable for installation on local
streets without formal cycling infrastructure.

If there are marked bicycle or shoulder lanes, any physical treatments aiming to slow vehicles down should
not encroach on the cycle area to avoid ‘pinching’ the flow of vehicular and bicycle traffic. It is
recommended that cycle lanes should instead bypass or be directed around the traffic calming device.

9.2.3  STA Bus Infrastructure Guidelines

The State Transit Authority Bus Infrastructure Guidelines outlines a number of infrastructure design aspects
which must be taken into considering when implementing traffic calming treatments along bus routes.
These are recommended to ensure a minimisation of impacts to bus operations. The specifications are
summarised in Table 9.1.

Table 9.1: STA Bus Flat Top Road Hump Specifications

Infrastructure Design Aspect Specification

Flat Top Road Hump Height Max 756mm
Platform Length Max 5.5m
Ramp Gradient Max 1:16
Travel Lane width 3.5m

Lane Width Kerbside Parking Lane 3.0m
Kerbside Travel lane 3.5m
Non-Kerbside Travel Lane 3.2m

Speed Cushions Width Max 1.6m
Height Max 75mm
Offset 1m from median or kerb blisters

Road Narrowing Lane Width (Barrier Kerb) 3.5m
Lane Width (Semi-Mountable Kerb) 3.2m
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PRELIMINARY INVESTIGATION

A preliminary investigation was undertaken at a high level to determine recommended treatment locations.
This was conducted at as a high level analysis, and focused on potential locations which could benefit from
additional traffic calming infrastructure.

Streets that were found to have 85th percentile speeds exceeding 43 km/h were assessed via site
investigations to determine the suitability of, and requirements for LATM treatments. The site investigations
also determined suitable location of potential treatments based on observations of traffic conditions, road
use behaviour and the local environment context.

Figure 9.2 details the identified preliminary treatment locations, with a total of 65 treatment locations across
the five zones in the study area.
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Figure 9.2: Potential Treatment Locations

Furthermore, the existing speed signage across the study area was evaluated as a part of the preliminary
investigation. Existing signs, road markings and line marking contrary to the recommended 40km/h speed
limit would need to be replaced or removed. A number of existing Local Traffic Area (50km/h), End School
Zone (50km/h) and 50km/h repeater signs were identified for replacement with corresponding 40km/h
variants.

Detailed investigations for both road treatments and speed signage were undertaken following this
preliminary stage.
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10. ROAD TREATMENTS

10.1  TRAFFIC CALMING AND LOCAL AREA TRAFFIC MANAGEMENT
Road treatments, including Local Area Traffic Management (LATM) Schemes and traffic calming measures
can be implemented to change traffic conditions and speed environments, particularly along local
residential streets and activity areas.
The primary objective of such road treatments is to change driver behaviour, both directly by physical
influence on vehicle operation, and indirectly by influencing the driver's perceptions of what is appropriate
driving behaviour on that street. This also aims to reduce traffic volumes and speeds in local streets to
increase amenity, liveability, and improve safety and access for all road users. General implementation of
road treatments and traffic calming are considered in the context of road safety.
The need for an LATM device or traffic calming measure usually arises from:
= Anintent to reduce trafficrelated problems
= Orderly traffic planning and management
= Aneed to modify ‘transport’ behaviour
= Adesire to improve the community space and sense of place
= Adesire to improve environmental, economic and social outcomes
= Traffic interventions associated with new development or the implementation of pedestrian and bicycle

plans and other local policies (e.g. Waverley People Movement and Places).

10.2  EXISTING TREATMENTS AND INFRASTRUCTURE
To gain an understanding of the types of road treatments and traffic calming devices already in place within
the Waverley LGA, site visits were conducted as part of the Stage 1 investigation. The investigation found a
variety of traffic calming devices already in use within the study area, including:
= Single flat top road humps
= Split flat top road humps with medians
= Entry thresholds
= Raised pedestrian crossings
= Slow points (chicane)
= Median treatments / Splitter islands
= Pedestrian refuges
= Contrasting pavement treatments
= Edge line marking.
These existing traffic calming treatments formed the basis of proposed treatments as part of creating a self-
enforcing 40km/h speed limit road environment. Examples of existing traffic calming treatments are shown
in Figure 10.1.
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From Top to bottom, left to right: Entry threshold with cycle lanes, Spiit flat top road humps with medians, Pedestrian refuge, Entry Threshold with
landscaped biisters and concrete median, Slow point with landscaped blisters, and Raised pedestrian crossing with blisters.

Figure 10.1:  Examples of existing traffic calming treatments

The point locations of existing traffic management infrastructure within the study area were mapped out
from data provided by Waverley Council, shown in Figure 10.2.
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Figure 10.2:  Existing Traffic Calming Treatments

It was noted that a significant number of the existing devices are located in Zone 2, the Queens Park
region. This is expected due to the existing 40km/h Local Traffic Area between Queens Park Road and
Birrell Street. These devices manage the speed environment within the area consistent with the speed limit.
The majority of treatments are raised thresholds at the entries to the LTA from each side as well as at
intermediate points along the longer connecting roads. There are also a number of slow points on Denison
Street and Ashton Street which further act to regulate the speed of vehicles.
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Other notable treatments in the study area include:

= Alarge number of pedestrian refuges along Birrell Street west of Bronte Road, within the Bondi
Junction CBD, and along Macpherson Street

= A number of flat-top road humps along Murray Street between Bronte Road and Birrell Street

= A number of entry threshalds off local side streets in Zone 3 (including Jackaman Street, Tasman
Street and Tamarama Street) where they interface with Birrell Street

= A series of humps along Calga Place acting as dedicated traffic calming devices through the Bronte
Cutting car park area.

103 PROPOSED TREATMENT TYPES
For the purpose of creating self-enforcing 40km/h speed limited streets, a wide range of traffic calming
devices can be implemented. LATM devices presented in Austroads Guide to Traffic Management Part 8:
Local Area Traffic Management and those found in the previous investigation were used as a basis for
developing a list of suitable devices that could be used. These are to accompany the implementation of a
40km/h speed limit in the study area:
= Entry thresholds
»  Flattop road humps
= Raised Pedestrian Crossings
= Speed cushions
»  Slow points
= Road narrowing / Kerb blisters
= Refuge islands
*  Median / Splitter islands
= Line marking (edge line and/or centreline).
Detailed descriptions of these treatments are provided in the following sections.

10.3.1  Physical Devices
Entry thresholds
Entry thresholds provide a physical and visual gateway to a local street and assist in slowing traffic both
entering and exiting the residential area. These treatments provide a vertical deflection of vehicles via flat
top speed humps located at the entry of a local street from a collector road.
Width permitting, this treatment can also incorporate kerbside blisters (two-sides or one) and/or median
blister. The kerb blisters and median present an opportunity to introduce landscaped elements to the
treatment which may enhance the local streetscape or suit the context of the local street. Landscaped
variations of this treatment would further highlight the change in road conditions at the start of these streets
and provide a visual gateway for drivers entering and exiting.
Based on our understanding of the local area, landscaped versions of entry thresholds are preferred. Best
examples of landscaped designs contributing to the aesthetic of the local area are those observed in Bondi
Junction and Queens Park.
As these are placed near or at the intersection, they may impact turning movements of larger vehicles (i.e.
heavy vehicles) by restricting the roadway width. For this reason, this type of treatment is not
recommended for roads with a bus route.
Entry threshold design can be varied to accommodate bicycles, varying road widths and road geometries. It
can also provide an improvement to the local streetscape by introducing landscaped elements.
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Flat-top Road Humps

Flat-top road humps perform the same function as speed humps along a section of road by reducing traffic
speeds through the means of a vertical deflection. This type of treatment is generally more visually
appealing than a standard speed hump (Watts profile or other) and blends in easier with the local road
environment.

A flat-top road hump is a raised surface approximately 75-150 mm high, typically with a 2 to 6 m long
platform ramped up from the normal level of the street. The raised section (or platform) is flat instead of
being curved as is the case with a (round profile) road hump.

While the width of a flat-top road hump varies depending on the road geometry, they typically cover the full
width of the road, thereby preventing drivers from attempting to navigate around them. To accomplish this,
width permitting, flat-top road humps can also incorporate kerbside blisters (two-sides or one) and/or a
median blister into their design. The kerb blisters and median present an opportunity to introduce
landscaped elements to the treatment which may enhance the local streetscape or match to the context of
the local street.

Care needs to be taken not to locate flat-top road humps in the vicinity of pedestrian thoroughfares, as
pedestrians may incorrectly perceive the presence of such devices as pedestrian crossings. Unlike
crossings, pedestrians do not have priority over vehicular traffic across a flat-top road hump. Kerb ramps
and pedestrian refuges should not be incorporated in the design and if possible, pedestrian footpaths
should be physically separated from the device through the application of landscaping or other means.

Landscaped kerb blisters provide additional road narrowing at a road hump and are more attractive than
plain concrete blisters. Blisters can assist with distinguishing the treatment from a raised crossing or
continuous footpath, deterring pedestrians from using the platform as a crossing.

The design of a flat-top road hump can be varied to accommodate different road widths, geometries and
utilisations (bicycles and buses). Treatments implemented along bus routes are to follow the relevant
specifications outlined in Table 9.1 (see section 9.2.3).

Advantages of flat-top road humps include:

= Asignificant reduction in vehicle speeds in the vicinity of the device

=  Asignificant reduction in road crashes

=  They are relatively low cost to install and maintain, but not as low as a Watts profile speed hump
» They may discourage through traffic

= When used in a series they regulate speeds over the entire length of the street

= They can be designed to limit discomfort to cyclists

= Effectiveness may be improved by use of kerb extensions and/or median treatments.

Raised Pedestrian Crossings (Wombat Crossing)

Raised pedestrian crossings, also known as ‘wombat crossings’, are similar to flat-top road humps in terms
of traffic calming, but also function as a pedestrian crossing. This type of treatment allows for management
of traffic speeds and of pedestrian priority at the crossing locations with the pedestrian crossing located on
the flat platform of the road hump.

This type of treatment improves pedestrian safety by raising pedestrians to a level which may be more
easily seen by drivers, whilst simultaneously providing traffic calming in that vehicles are required to slow
down on approach to the raised crossing. This treatment is best implemented where there is existing
pedestrian activity and where an existing crossing is not raised. Implementation at a new location will
require a traffic and pedestrian warrant assessment against the relevant Roads and Maritime Services
quidelines.
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Speed Cushions

Speed cushions are another form of vertical deflection, and are an alternative to full-width speed humps or
road humps. In comparison, these devices are often smaller or narrower in width and will slow regular
traffic (light vehicles) while allowing vehicles with a wide track (such as buses) to pass over the device
without significant interruption to travel. These devices are therefore considered a good option along bus
routes.

Individual speed cushions need to be installed in each vehicle lane that requires calming. Depending on the
available road width, kerb blisters and/or median treatments can also be incorporated to prevent drivers
navigating around speed cushions. Alternatively, if kerbside parking is present, an additional speed cushion
may be placed in the kerbside lane, which will allow a vehicle to park over it along the kerbside, but extend
the device to the kerb when a parked vehicle is not present.

Slow Points

Slow points are traffic calming treatments that control traffic speeds by providing a horizontal deflection
using a series of kerb extensions or blisters on alternating sides of the roadway. A median often
accompanies a slow paint to demarcate the new centreline, as well as to prevent drivers from driving
straight through the middle without substantial horizontal deflection. The roadway is effectively angled at
the slow point, channelling vehicles through a chicane in the road. Drivers are forced to slow down while
navigating through the slow point, and it provides a disruption to a continuous through movement.

Due to their geometry (staggered kerb extensions / blisters), slow points provide an opportunity for
landscaped treatments. This assists with driver visibility of the slow point, and also enhances the visual
appearance of the treatment.

However, there are a number of disadvantages in implementing a slow point. These treatments require a
significant length of road to install, and the kerb extensions / blisters cannot be located such that they block
any driveways or roads. Furthermore, there is a considerable impact to on-street kerbside parking, as it is
restricted through and near a slow point to ensure that there is sufficient roadway width for the channelling
movement.

Road Narrowing - Kerb extensions or blisters

Road or lane narrowing devices involve the narrowing of the trafficable roadway at a single point. This is
generally achieved by extending the kerbs width or utilising kerb blisters. Blisters can be positioned with a
gap from the kerb to allow uninterrupted drainage channels. When implemented, blisters can also protect
on-street kerbside parking.

The installation of road narrowing devices reduces the available width of the road for traveling vehicles, but
retains appropriate lane widths to allow for two-way fraffic (or one-way traffic on one-way streets).
Consequently, on bus routes, kerb blisters are less effective as a 3.5m wide travel lane must be
maintained, which is not adequate narrowing to influence the speed of standard vehicles.

Road narrowing devices are often used in conjunction with other treatments such as the aforementioned
entry thresholds and flat-top road humps to provide further traffic calming, enhanced visual demarcation of
the devices, and to prevent drivers from navigating around the device.
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10.3.2

Visual Devices

Edge and Centre Line Marking

The implementation of edge line marking provides a visual treatment to roadways where physical devices
may not be appropriate, such as along bus routes, roads of relatively high traffic volumes, or where there
are road geometry constraints.

Edge line marking can provide a visual narrowing of the roadway such that drivers perceive a narrower
travel lane and adjust their driving behaviour accordingly. It also assists in delineating road components
such as cycle lanes and kerbside parking.

Centre line marking can accompany edge line marking on two-way roads and is most suited around curves
or bends in a roadway. By demarcating the centreline of the road, the marking provides a visual indication
of the available space, and can result in drivers being less comfortable with driving partially within the other
lane.

As it is not a physical device, edge line marking is not as intrusive as other treatments, and can be installed
with relative ease without concerns on obstructing driveways or impacting parking.

However, a line marking treatment may not be suitable for overly wide roadways as it has an adverse effect
by delineating a clear travel lane.
Line marking - contrasting pavement

Contrasting road marking will highlight the change in road conditions to drivers. This type of treatment is
mostly used at the start of a high pedestrian activity area or areas of high bicycle traffic.

An example of this type of treatment is located on Campbell Parade in Bondi Beach. A yellow hexagonal
pattern is imprinted across the roadway at the entries and exits to the Bondi Beach High Pedestrian Activity
Area. This provides a visual and tactile warning of the new speed area and presence of pedestrians.

Other treatments include a pink paint/surface treatment as seen on road humps and raised entry thresholds
throughout the Waverley LGA.
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10.4 STANDARD TREATMENTS
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A number of standard treatment options are proposed for installation across the study area. These traffic
calming devices are identified as being appropriate for the context of the zone and can assist in creating a
self-enforcing 40km/h speed environment. These are outlined in Table 10.1.

Table 10.1:  Proposed Standard Traffic Calming Treatments

Raised Entry 1 | Standard raised entry threshold
Threshold 2 | Entry threshold with centre median island and kerb blisters (landscaping)
3 | Entry threshold with cycle lane
Flattop Road Hump | 4 | Standard fiat top road hump
5 | Flat top road hump with pedestrian crossing (wombat crossing)
6 | Flat top road hump with cycle diversion (landscaping)
7 | Flat top road hump with centre median island and kerb blisters (landscaping)
Speed Cushion 8 | Standard speed cushion(s)
Road Narrowing 9 | Kerb blisters (landscaping)
Median Treatments 10 | Pedestrian refuge
11 | Median / Splitter island
Slow Point 12 | Chicane (landscaping)
Line marking 13 | Edge line marking (with optional centre line marking)
Contrasting Threshold | 14 | Standard contrasting threshold

Each standard treatment is summarised with example concept designs in Table 10.2, with concept design
plans presented in Appendix D

1041 Design Notes

It should be noted that most of these devices are highly variable in dimension and shape and can therefore
be adapted to the contextual surroundings to accommodate existing infrastructure at implementation sites.
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Table 10.2:  Standard Road Treatments — Description and Concept Designs
Type Description | Summary ‘ Concept Plan
Raised Entry | Standard This proposed treatment is the basic entry
Threshold Treatment 1 | treatment, featuring a contrasting flat top road
Standard hump located towards the end of a local street.
raised entry | It does not feature kerb blisters or a median
threshold element and is preferred to be used on narrow
local streets.
Standard This treatment takes the standard entry
Treatment 2 | threshold treatment and adds the following
Entry items:
threshold with | = Kerb blisters with landscaped elements
centre = Landscaped or concrete median where
median island width allows.
SH;:;rb The landscaped elements increase the
(landscaping) effectiveness of slowing vehicles by further
ping narrowing the roadway. They also prevent
pedestrians crossing on the platform, improve
the local streetscape and enhance the
gateway-like treatment to a local street.
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Type Description | Summary ‘ Concept Plan
Standard This treatment is a variant on the standard
Treatment 3 | entry threshold treatment with the following
Entry elements:
threshold with | = Road level cycle lanes
cycle lane = Kerb separation between the cycle lane
and traffic lane.
This design takes cyclists into consideration,
allowing bicycles to continue travel without
traversing the platform (deflecting upwards).
The kerb separator increases cycling safety by
deterring vehicles to use the cycle lane to go
around the platform. This design can be
similarly used mid-block on a street with a
cycle lane.)
Flat-top Road | Standard This proposed treatment is the basic road
Hump Treatment 4 | hump treatment, featuring a contrasting raised
Standard flat | Platform spanning the width of the roadway. It
top road does not feature kerb blisters or a median
hump element and is preferred to be used on narrow
local streets or where kerbside parking is to be
maintained. This treatment can be designed to
incorporate buses where necessary.
Project No: P3792 Version: 001 Page 52

PD/5.3/19.11- Attachment 1

Page 59



Strategic Planning and Development Committee 5 November 2019

Waverley 40km Zone 1

Speed Review Report

Type Description Summary

Standard This proposed treatment features a pedestrian

Treatment 5 | crossing on a raised platform, similar to the

Flat top road standard flat top road hump.

hump with This treatment is proposed to be installed at

pedestrian existing crossing locations to increase

crossing pedestrian safety and slow traffic. This

(wombat treatment can be designed to incorporate

crossing) buses where necessary.

Standard This treatment is a variant on the flat top road

Treatment 6 | hump treatment with blisters, adding the

Flat top road following elements:

hump with = Road level cycle lanes around the platform

cycle = Blister separation between the cycle lane

diversion and traffic lane.

(landscaping) This design takes cyclists into consideration,
allowing bicycles to continue travel without
traversing the platform (deflecting upwards).
The blister separator increases cycling safety
by physically separating vehicles and
preventing vehicles to divert around the
platform into the cycle lane.

Landscaped elements also enhance the local
streetscape.
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‘ Description 1 Summary

’ Concept Plan
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Speed
Cushion

Project No: P3792

?tandardt ; This treatment takes the standard flat top road
reatmen hump and adds the following elements:

Flat top road . .

hump with = Kerb blisters with landscaped elements

centre = Landscaped or concrete median where

median island width allows.

and kerb The landscaped elements increase the

blisters effectiveness of slowing vehicles by further

(landscaping) | narrowing the roadway. They also prevent
pedestrians crossing on the platform, improve
the local streetscape. Additional landscaping
on the kerbside is optional.

Standard This treatment involves the installation of

Treatment 8 | plastic speed cushions within each travel lane.

Standard It primarily targets light vehicles. Vehicles with

speed wide tracks (such as buses) may traverse the

cushion(s) cushions with little deflection.
Where possible, a median kerb should be
incorporated to deter vehicles from crossing
the centreline to avoid the cushions. Additional
cushions may be placed in kerbside parking
lanes where parking is to be maintained.
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Type Description | Summary ‘ Concept Plan
Road Standard This treatment slows traffic by reducing the e
Narrowing Treatment 9 | allowable travel width of the roadway. Kerb
Kerb blisters | blisters are to be offset from the kerb line to
(landscaping) allow for drainage.
Itis preferred to incorporate landscape
elements to deter pedestrians from using the
narrow point as a crossing. Where possible,
existing trees should be incorporated to
minimise impact to parking.
The shape and size of blisters around trees
may be modified with advice by an Arborist.
Median Standard This treatment features a concrete median
Treatments Treatment 10 | island with a gap to allow for pedestrians
Pedestrian crossing the road.
refuge It should be implemented where pedestrian

crossing movements are to be accommodated.

Design of refuge islands will be required to
conform to Roads and Maritime guidelines.
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Type

Description

Standard

Summary

This treatment features a concrete median

Treatment 11 | island on the approach to an intersection with

Median /

the objective of creating a horizontal

Splitter island | deflection.

Splitter islands may also be used mid-block.

—C ONSUIONG

‘ Concept Plan

Slow Point

Standard

This treatment features a series of kerb

Treatment 12 | blisters and a median to slow down traffic.

Chicane

The staggered landscaped elements divert the

(landscaping) | flow of traffic, forcing drivers to navigate

through the slow point at lower vehicle speeds.
This option will impact kerbside parking and is
not preferred on high volume streets
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Type Description ‘ Summary
Line Marking | Standard This treatment provides a visual narrowing of
Treatment 13 | the roadway by implementation of white edge
Edge line line marking between the kerbside parking
marking (with lane and travel lanes. It may be used in
optional conjunction with a centreline where width
centre line allows, however may not be as effective.
marking) Edge line marking is typically 150mm in width.
This treatment may also assist in delineating
kerbside parking.
Contrasting Standard This treatment provides a contrasting visual
Threshold Treatment 14 | (and/or tactile) alert to drivers entering a
Standard particular road environment, such as a high
contrasting activity area. It aims to highlight a change in
threshold conditions to the driver.
Visual treatment may include a painted road
surface spanning the width of the roadway. A
patterned surface treatment (e.g. hexagonal
imprint) will provide a tactile and audio warning
to drivers by creating a slight rumble.
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1. TREATMENT CRITERIA

1.1 AUSTROADS LATM SELECTION TOOLKIT

BITZIOS

The selection of an appropriate LATM is greatly dependent on the overall objective for the particular

roadway, the local context of the road environment and the needs of local road users.

Austroads Guide to Traffic Management (Part 8 — Local Area Traffic Management) provides a toolkit and
selection rubric, which outlines the relative use of different LATM devices based on previous research and
practice within Australia and New Zealand. The Austroads Toolkit which provides a description and use of

LATM devices is provided in Table 11.1.
Table 11.1:  Austroads LATM Toolkit

Reduce
Measure speeds
Vertical deflection  Road humps v
devices
(Section 7.2) Road cushions %
Flat-top road humps v
Wombat crossings v
Raised pavements v
Horizontal Lane narrowings/kerb extensions v
deflection devices
(Section 7.3) Slow points v
Centre blister islands v
Driveway links v
Mid-block median treatments v
Roundabouts v
Diversion devices  Full road closure -
(Section 7.4)
Half road closure
Diagonal road closure -
Modified T-intersection v
Left-infleft-out islands -
Signs, linemarking Speed limit signs v
and other
treatments Prohibited traffic movement signs -
(Section 7.5) One-way (street) signs i
Give-way signs v
Stop signs v
Shared zones v
School zones v
Threshold treatments v
Tactile surface treatments v
Bicycle facilities =
Bus facilities -

11.2 TREATMENT CRITERIA

Reduce
traffic
volume

| s, R, RS S NS

NGBS AN

R0, VR SR SRR TN

h S O A TR

Reduce

it S S S

o SR Bl e S R MU R N G So, Sl S <

Increase  Increase
crash risk  Pedestrian  bicycle

safety  safety
=3 v
~ v
v v
= v
v -
v -
v v
v v
v v
v v
v v
v v
v =
v v
5 v
v =
v v
v v
v v
v v
e v
o v

The information presented within the Austroads LATM selection toolkit and consideration of other road
environment elements was used to develop a treatment selection criteria and is presented in Table 11.2.

The criteria includes considerations of the following:

= Speed and traffic volume reduction
= Crash risk reduction

= Relative traffic volumes

= Pedestrians, bicycles and buses

= Kerbside parking

= Road noise generation

= Roadway width requirements.
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Table 11.2: Proposed Treatment Selection Criteria

Wide Road
required

(=
=
T
=
@
2
=
=
I
[+

Reduce Speed
Reduce Crash Risk
Suitable for High
Traffic Volumes
Accommodate
Pedestrians
Bicycle Friendly
Bus Route friendly
Parking friendly
Noise
Considerations
Other remarks

1 Entry threshold Yes Yes Yes No No - No Yes Yes'® No Basic entry treatment to local road
Entry threshold with centre median Opportunity to introduce
2 Entry island and kerb blisters Yes Yes Yes No No - No No# Yes's | Yes! landscaped elements fo enhance
Threshold (landscaping) streetscape.
For roads with existing cycle
3 Entry threshold with cycle lane Yes Yes Yes No No Yes No No¢ Yes'® | Yes"? lanes. Example: Bourke Street,
Queens Park
4 Flat top road hump Yes Yes Yes Yes No Yes! Yest Yes Yes No Preferred for lower traffic volumes
Flat top road hump with pedestrian . i . .
5 Crossing (Wombat Crossing) Yes Yes Yes Yes Yes Yes Yes No Yes No Preferred for lower traffic volumes
Road hump Flat dh ith cycl
at top road hump with cycle 6 "
6 diversion (Jandscaping) Yes Yes Yes Yes No Yes Yes No Yes Yes Preferred for lower traffic volumes
Flat top road hump with cenire
7 median island and kerb blisters Yes Yes Yes Yes No No Yest No Yes Yes'! | Preferred for lower traffic volumes
(landscaping)
8 gﬁiﬁ% . Speed Cushion Yes Yes Yes Yes No Yes Yes Yes'0 Yes No'* | Preferred for lower traffic volumes
Road . . - Not to be used on bus routes on a
9 narrowing Kerb blisters (landscaping) Yes No No Yes No No No No No Yes one-way street
10 Pedestrian Refuge Yes No Yes Yes Yes No3 Yes? No No Yes Must °°F‘f°rm to Roads and
; Maritime standards
Median
Treatment
1 Median/Splitter Island Yes No No Yes No Yes Yes® Yes No Yes
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Reduce Traffic
Accommodate
Pedestrians
Wide Road
required
Other remarks

=
-
@
o
w
-1
<
=
=
@
o

Reduce Crash Risk
Suitable for High
Traffic Volumes
Bicycle Friendly

Bus Route friendly
Parking friendly
Considerations

12 | Slow point | Chicane (landscaping) Yes Yes No No No No No No Yes Yes | Preferred for lower traffic volumes
13 k’ll:i;i ng E:r?tféllri]ﬁemr:;ﬂ‘?gg{]wnh optional Yes' No Yes? Yes - - Yes Yes No Yes's Parking lane width may vary
14 ?ﬁpg;solllgg g?er:{;glg Road Surface Yes No No Yes No Yes Yes Yes Yes No Generally to be used for HPAA
Notes:
1. If travel lane is sufficiently narrowed
2. May not be effective at reducing volumes at upgrades fo existing crossings
3 May effectively reduce kerbside crashes
4 Ramps can be designed to be bicycle friendly
5. medians/refuges that narrow the roadway are not bicycle friendly
6. Flat top road humps can be designed to bus friendly specifications (ref. STA guidelines)
7 Bus routes require 3.2m to 3.5m wide travel lane, which will not be an effective road narrowing for regular traffic
8. If 3.5m travel lane is maintained
9. Entry threshold generally located within no stopping zone. May affect some parking.
10 Parking may not be necessarily removed but may make parking difficult where installed kerbside
11 Kerb bfisters and median are optional where width is sufficient
12 Road must be wide enough to include marked cycle lanes
13 Crossings may only be placed across two travel lanes, otherwise blisters/kerb extensions required
14. More effective on narrow roads. Installation on bus routes require 3.5m travef lane
15 Generally applied to wide road
16 Treatment focated near intersection which may already create an amount of road noise
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12. PROPOSED TREATMENTS AND LOCATION

121 PRELIMINARY RECOMMENDATION
A detailed assessment of traffic calming infrastructure and the study area was undertaken to position
specific types of treatments at the locations identified in the preliminary investigation (Section 9.3).
Appropriate treatment types were selected to fit the road environment at each location via the selection
criteria presented in Table 11.2. As a part of this, the recommended locations were re-assessed in terms of
required calming, with the key and problematic locations prioritised for treatments.
The preliminary recommended freatments were presented to Council and other stakeholders
(representatives from NSW Police Department, Roads and Maritime Services and State Transit Authority)
in a meeting during January 2019. Feedback from all parties were taken under consideration to further
develop the proposed strategy.

12.2 FINAL PROPOSED TREATMENTS
An overview map of the proposed treatments and their locations is shown in Figure 12.1. A detailed zone-
by-zone breakdown of the recommended provision is outlined in the following sections.
A treatment rationalisation table detailing the proposed treatments, location and rationale for their selection
is included in Appendix E.

123 EXISTING AND PROPOSED TRAFFIC CALMING TREATMENTS
The proposed treatments were overlaid onto the map of existing traffic calming infrastructure within the
study area to show the ultimate map of treatments. This demonstrates the comprehensive provision and
spacing of treatments throughout the area, as a means of effecting an area-wide calming of traffic speeds.
The relevant intersection types (traffic signals and roundabouts) were also identified to show the relative
spacing. This map is shown in Figure 12.2,
Detailed tfreatment maps for each zone and overall are located in Appendix F.
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12.31

Zone 1
Road treatments vary within Zone 1 due to the mix of local traffic streets near the built-up Bondi Junction

CBD area. Existing treatments show a notable amount of pedestrian refuges throughout Bondi Junction
and along Birrell Street, as well as entry thresholds on both ends of Ruthven Street. Thompson Lane also

has a number of raised concrete thresholds.

A summary of proposed treatments in Zone 1 is as follows:
Elevation of existing pedestrian crossings to raised pedestrian crossings at two locations: one west of

Ruthven Street and one at Brisbane Street
Flat top road humps mid-block on Ruthven Street and Botany street, to slow down drivers on the long

and straight roadways
Edge line marking where physical treatments were deemed unsuitable, including along Grafton Street,

Waverley Street and Bronte Road
Impacts to on-street parking have been minimised (where possible) where alternative off-street parking

may not be readily available.
Treatment types and locations in Zone 1 are shown in Figure 12.3.
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Figure 12.3:  Treatment Locations - Zone 1
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1232 Zone2
Zone 2 features the existing 40km/h Local Traffic Area (signed as Zone), which is accompanied by a

significant amount of traffic calming infrastructure. This includes a large number of raised thresholds
throughout the area, chicane slow points on Denison Street, and raised entry thresholds on a number of the
larger local side streets where they interface with Birrell Street and Queens Park Road. As such, there are

only a few proposed treatments in Zone 2, acting to supplement the existing provision.

A summary of proposed treatments in Zone 2 is as follows
Two (2) new flat top road humps on Bourke Street, at mid-point locations between Queens Park Road /

Birrell Street and the Cuthbert Street roundabout
A flat top road hump on York Road between the road bend and the Birrell Street roundabout to assist

with controlling vehicle speeds in the area
Edge line marking of Bronte Road between Birrell Street and Victoria Street
A flat top road hump on Victoria Street to slow vehicles on the straight prior to the descent to Queens

Park Road (westbound).
Proposed treatment types and locations in Zone 2 are shown in Figure 12.4.
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Figure 12.4:  Treatment Locations - Zone 2
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1233 Zone3
Road treatments in Zone 3 are primarily applied to local streets connecting Bondi Road and Birrell Street.
Entry thresholds are not implemented adjacent to Bondi Road due to the number of signalised
intersections.

The existing treatments in Zone 3 primarily comprise of entry thresholds to most side streets interfacing
with Birrell Street. There are some exceptions to this, including Park Parade, Bennett Street (traffic signals)
and Ocean Street.
A summary of proposed treatments in Zone 3 is as follows:
= Araised entry threshold with median and blisters on Park Parade at Birrell Street
= A pedestrian refuge crossing Ocean Street at Birrell Street
=  Flat-top road humps at mid-block locations along the more highly trafficked side streets, including
Park Parade, Bennett Street, Ocean Street and Watson Street
= Dudley Street and Sandridge Street are also proposed to be provided with a flat-top road hump to
control vehicle speeds, with the latter treatment being a more developed option with kerb blisters and
median due to the wider street environment
= Edge line and some centreline marking along Fletcher Street due to road geometry unsuitable for other
physical treatments
= Additional edge line marking along Ocean Street and Birrell Street between Carrington Road and
Henrietta Road.
It should be noted that Bondi Road has been removed from the scope of this study (see Section 7.2.1).
Furthermore, as it is a State classified road, any treatments along Bondi Road will require the explicit
approval of Roads and Maritime.
Proposed treatment types and locations in Zone 3 are shown in Figure 12.5.
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Figure 12.5:  Treatment Locations - Zone 3
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1234 Zone 4
Road treatments in Zone 4 are located on a number of local streets, with some main collector roads also

featuring traffic calming measures.
The existing treatments in Zone 4 are primarily comprised of a number of flat top road humps along Murray

Street and Hewlett Street. There are also a number of raised pedestrian crossings, including two on
Henrietta Street where the one-way sections meet at Victoria Street.

A summary of proposed treatments in Zone 4 is as follows:

Flat-top road humps installed at key locations along routes through the zone, including:
Local streets such as Victoria Street east of Carrington Road, Langlee Avenue, Brown Street,

Dickson Street and Hewlett Street
On Murray Street, for increased emphasis on traffic calming due to recorded speeding issues in

the area
- On Tamarama Marine Drive adjacent to the Coastal Walkway.

= Akerb separator along Henrietta Street (both north and south of Victoria Street) to slow traffic and
assist in separating contraflow cyclists from the main traffic flow (Council has previously expressed

interest in this option)
An entry threshold on Dickson Street where it interfaces with Birrell Street

Edge line marking on Langlee Avenue, Alfred Street and Gipps Street due to unfavourable geometry

for other treatments.
Proposed treatment types and locations in Zone 4 are shown in Figure 12.6.
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12.3.5

Zone 5

the main collector roads within Bronte.
Existing treatments in Zone 5 include a large number of pedestrian refuges across the zone, including
locations on Bronte Road, Macpherson Street and St Thomas Street. A pair of existing pedestrian
crossings are also raised. Calga Place (Bronte Cutting) is noted to be provided with a series of raised
thresholds for the purpose of slowing vehicles through the car parking and pedestrian walking area.

A summary of proposed treatments in Zone 5 is as follows:

Park (east bound)

BITZIOs

The proposed road treatments in Zone 5 are primarily located along Macpherson Street and Bronte Road,

Upgrade of existing crossings on Macpherson Street to raised pedestrian crossings, including one at

St Thomas Street and one at Lugar Street
Mixture of edge line, centreline and road hump treatments along Bronte Road on approach to Bronte

Median treatments on Pacific Street at Bronte Road and St Thomas Street south of Busby Parade
Flat-top road hump treatments on Lugar Street and Evans Street, which are side roads connecting
Macpherson Street and Murray Street, to slow and deter traffic.

It should be noted any treatments along Bronte Road between Pacific Street and Nelson Avenue are

subject to the current traffic study at Bronte Village.

Proposed treatment types and locations in Zone 5 are shown in Figure 12.7.
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12.4

LocAL STREETSCAPE CONTEXT

The proposed designs were developed to perform traffic calming functions as well as enhancing the local
street environment or blend in with the surrounding streetscape. By providing aesthetically contextual
designs, these road treatments would more acceptable to local residents and road users.

As part of the treatment designs, a number of concepts were developed by Group GSA to include
landscaped features. The ultimate height of a mature plant controls the appropriateness of use on or near
landscaped traffic calming treatments. Aspects which must be taken into consideration when selecting plant
species include maintaining clear driver sight lines and overhead obstructions (power lines).

As a part of the development of the landscaped treatment concept designs, Group GSA has reviewed
Waverley Council's ‘Planting a Footpath Garden Planting List' for the preparation of the Indicative Planting
Schedule, to ensure that any species introduced are reflective of the contextual natural life in the area.

A selection of designs has been included in this report to illustrate the treatments and their surrounding
street environment. An example of the treatment concept designs at street level are shown in Figure 12.8
and Figure 12.9. The developed concepts are located in Appendix G.
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Figure 12.9:  Flat Top Road Hump with Landscaped Blisters - Long Section
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125  IMPACTS TO TRAFFIC

The impacts of each road treatment may vary from location to location, depending on the nature of the
roadway. Impacts to traffic may include:
= Slower speed environments: This is the primary objective of the traffic calming measures by the

creation of self-enforcing slower speed limit streets
= Travel times of local traffic: as a result of creating a self-enforcing lower speed limit, travel times

across the area may increase as vehicles will be effectively driving slower
= Re-distribution of local traffic: drivers who may regularly use local streets as a short-cut or rat-run

may no longer prefer to use these streets, reducing the number of vehicles on local residential streets
= Travel times of buses: [ocal buses may be delayed or have increased travel times as a result of traffic

calming measures along bus routes
= Cyclist Safety: certain treatments which narrow the roadway can restrict cycling routes and force

merging movements with vehicle traffic, which can be avoided by treatment design
= Pedestrian Safety: standard treatments like the flat-top road hump may lead to potential pedestrian

conflicts due to them being incorrectly perceived as a crossing device — at locations where this will be

an issue, the detailed design should include facilities to restrict pedestrian movement (including

pedestrian fencing, kerb blisters, kerbside garden beds, etc.).
Key impacts to bus and cycle routes are further investigated in the sections below.

126  BUs ROUTES
Due to the extensive scope of bus routes through the study area, impacts to buses were considered when
proposing traffic calming infrastructure. Figure 12.10 below highlights the proposed new treatments which
are located on bus routes. Both public and school buses were taken into account when developing the
route map.
0 (,..\ ® ‘\\(:,;_‘) O
© ) = & $
® 414 )
. G) r
(®
(& 4 (@
= ) @ ® (?) \)
I ® F ':- i
/ (_g’;k’
S
1O}
oM 2 ®
%
@ a
Figure 12.10: Proposed Treatments on Bus Routes
Of the proposed physical treatments, a total of 13 treatments lie on bus routes. These include:
= Eight (8) flat-top road humps
= Four (4) raised pedestrian crossings
= One (1) pedestrian refuge
Project No: P3792 Version: 001 Page 70

PD/5.3/19.11- Attachment 1 Page 77



Strategic Planning and Development Committee 5 November 2019

Waverley 40km Zone 1
Speed Review Report B |TZ | Ofu
e C ONS U
All flat-top road humps on bus routes must be designed to accommodate bus movements over the platform
to satisfy STA Bus Infrastructure Guidelines (see Section 9.2.3), including a shallower rise (maximum
75mm) and maximum platform length of 5.5m. A similar consideration should be applied for raised
pedestrian crossings on bus routes.

Pedestrian refuges should not narrow the roadway to less than a 3.5m travel lane. The pedestrian refuge
proposed on Queens Park Road is feasible due to available road width and would include a diversion of the
cycle lane and minor extensions to No Stopping zones.

127 CYCLING

A number of cycling routes were identified through the study area based on existing cycling infrastructure.
Infrastructure comprised of on-street cycle lanes and mixed traffic bicycle road symbols. Regardless, it is
recognised that cyclists are permitted to ride on all roads. The main on-road cycling routes through the
study area were supplemented through review of the Cycling in Woollahra & Waverley cycle maps.

Figure 12.11 highlights the proposed treatments on cycling routes.
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Figure 12.11: Proposed Treatments on Bus Routes

Of the proposed physical treatments, a total of 17 treatments lie on cycling routes. These include:

= Eleven (11) flat-top road humps
= Five (5) raised pedestrian crossings
=  One (1) pedestrian refuge

The introduction of traffic calming measures can be both beneficial and detrimental to cyclists. The resulting
forced reduction in vehicle speeds can both shift drivers to other modes of transport and reduce the
likelihood of crashes and crash severity. However, if treatments along cycle routes are not designed to
accommodate cyclists, they can create pinch points in the traffic flow where cyclists are forced to interface
with vehicular traffic. This can include lane narrowing treatments (kerb blisters in the shoulder), median
treatments which restrict travel lanes or deflections of cyclists into vehicle travel paths.

Therefore, at all locations where a new treatment is proposed along an existing cycling route, minimising
cycling impact was adopted as a core tenet of the treatment rationalisation. This can be achieved through
bike-friendly variants of the standard treatments which incorporate cyclists into their design by providing
cyclists a dedicated separation from motor vehicles (diversion of cycle path around any raised platforms,
separating kerbs, etc.).
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13. SIGNAGE TREATMENT

131 40KM/H SPEED ZONES
For 40km/h speed limits to be legally enforced, speed limit signage is required at all locations where there
is a change in speed limit along a section of road. Furthermore, changes between the different types of
speed zones are required to be demarcated via the corresponding zone's sign to clarify the changing road
environment. The type of signage required will depend on the specific speed zone environment.
Based on NSW Speed Zoning Guidelines, the relevant zones suitable for a 40km/h speed limit include:
= School Zones
= Local Traffic Areas
= High Pedestrian Activity Areas (HPAA).
A description of each type of zone is detailed below.

1311 School Zones
40km/h School Zones are temporary speed limits applied to the road network near a school facility. The
objective of this type of speed limit is to improve pedestrian and children safety during the start and end of
school times. On school days, these times include:
*  8:00am - 9:30am
= 2:30pm - 4:00pm.
The 40km/h speed limit is enforceable during the outlined times above. Qutside of the school zone periods,
the speed limit remains as posted before the school zone.
School zones are marked by a start sign and end sign. The end signage also displays the existing or new
speed limit along the road outside of the school zone.

131.2  Local Traffic Area
Local Traffic Areas are primarily composed of self-contained residential precincts. Within these areas, the
street network is used mainly for local access, rather than through traffic. Consequently, traffic volumes in
Local Traffic Areas are typically lower than standard streets (generally less than 5000 vehicles AADT). Due
to their residential nature, local traffic areas may see an increased presence of vulnerable road users
(pedestrians and/or children).
The Roads and Maritime guidelines indicate that signs informing drivers entering the Local Traffic Area and
exiting the area need to be clearly signposted. Local Traffic Areas are designated by R4-240 ‘Local Traffic
Area (40)' regulatory speed limit signs at all precinct entry points or individual streets. These signs alert
drivers to the change in roadside conditions, highlighting the local and residential nature of the street. At the
precinct exit points, the end of the local traffic area is designated by an R4-241 ‘End Local Traffic Area’ sign
and a speed limit sign to indicate the speed limit that applies beyond the zone.
While Local Traffic Areas can have 50km/h speed limits (which can often result in no change in speed limit
upon entering the zone), they may also be suitable for 40km/h speed conditions. These areas often have
physical devices or treatments to help establish a self-enforcing 40km/h speed environment.

13.1.3  High Pedestrian Activity Areas
High Pedestrian Activity Areas (HPAAs), as named, are areas which experience high volumes of
pedestrians and other vulnerable road users. These are typically found in areas such as:
= Central business district areas
= Suburban shopping strips
= Areas where land use or facilities generate significant pedestrian traffic (e.g. beach side/park-side

reserves)
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13.2

13.21

13.2.2

» Business areas generating significant pedestrian traffic such as medical centres, hospitals, and
Government service agencies.

40km/h speed limits are implemented within HPAAs as a means of reducing the risk of pedestrian-vehicle
conflicts. Similar to Local Traffic Areas, HPAAs should feature physical devices or treatments to reinforce a
selfregulating lower speed limit.

Treatments used at the entrance to a high pedestrian activity area include;

= The standard speed sign R4-236 High Pedestrian Activity 40 Area sign

= A contrasting threshold treatment to visually reinforce the change in traffic conditions within the HPAA.

The standard 40km/h speed sign (R4-236 40km/h High Pedestrian Activity) should be implemented as a
repeater sign at appropriate intervals for HPAAs which are of sufficient length to merit reinforcement of the
speed limit area or which interface with a number of side streets.

Speed Limited Areas

A speed-limited area is a network of roads in an area that all adhere to the same speed limit. These areas
are delineated with:

=  An area speedimit sign on each road into the area, indicating the same speed
= An end area speed-imit sign on each road out of the area.

Examples of speed-imited areas include the 40km/h high pedestrian activity areas and local traffic areas,
as described above.

At present, permanent 40km/h area-wide speed limits are not generally implemented or supported outside
of these two types. Furthermore, 40km/h Area signage (Sign R4-10) is no longer used in New South Wales
and is, therefore, not proposed as part of the signage treatment scheme.

PROPOSED SIGNAGE

Signage Types

Table 13.1 shows the speed limit signage relevant to the 40km/h speed limit treatment.

Road Marking

Road marking can be used to help reinforce the speed limit and heighten driver awareness of the change in
speed limit. This includes large numerals ‘40" painted onto the roadway in the direction of travel.

Locations where road marking is generally recommended include:

= Roadways that interface with a road of different speed limit (i.e. 50kmh or 60km/h)

= Entry to streets or roads with relatively high traffic volumes

= Streets with a history of excessive vehicle speeds (identified in previous assessment)
= Atrepeating sign locations on collector roads

= Start of high pedestrian activity areas.
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Table 13.1:  40km/h Speed Limit Signage
Image ‘ Signage Type ’ Sign Code Use
' 40km/h Speed Limit R4-1 At start of new speed zone
and repeating signage along
speed zone.
40km/h Speed Limit, R4-240 At start of Local Traffic
Local traffic Area Areas (i.e. at entry of streets
adjoining a collector road)
TRAPFIC
End Local Traffic Area R4-241 At end of Local Traffic Areas
E N D (i.e. at exit of streets
eed adjoining a collector road)
E N D End 40 Area R4-11 At end of High Pedestrian
Activity Area onto road with
speed limit other than
40km/h.
AREA
- End School Zone R4-231 At end of School Zone. The
l speed shown indicates the
END e -~
existing or new speed limit
SCHOOL of the roadway. Limits that
ZONE may apply include 40km/h,
50km/h and 60km/h.
k High Pedestrian Activity | R4-236 On the entries to a High
'R Area (40) Pedestrian Activity Area (i.e.
ﬁ ! commercial areas, shopping
: A‘ﬁ' i strip)
‘ HIGH :
[ JAREA)
Y High Pedestrian Activity | R4-237 Repeater sign within High
k ‘R (40) Pedestrian Activity Areas
HIGH
PEDESTRIAN
ACTIVITY
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13.2.3 Locations of New Speed Signage

BITZIOs

The NSW Speed Zoning Guidelines outlines signage requirements and locations. The relevant guidelines

are outlined below:

= atany change in speed limit, two (2) speed limit signs are to be installed, ideally on both sides of the

carriageway

= for urban environments (which comprises the majority of the study area):

- the vertical clearance between the ground and the base of a sign should ideally be at minimum

2.5m

- the lateral clearance between the edge line of the travel lane and the nearest edge of the sign
should ideally be at minimum 0.6m
- the lateral clearance between the centre of the left (kerbside) travel lane and the edge of the sign
should ideally not exceed 6.6m

= speed limit signs at intersections of major and minor roads should be:

- On the major road, located 20-50m up to a maximum of 100m before and after the edge of the

minor road

- On the minor road, located 20-50m up to @ maximum of 100m before and after the edge of the

major road.

- See Figure 13.1 below for a diagram of these sign locations.
= any exceptions to the clearances (potentially necessary due to site constraints) are subject to approval

by the Regional Manager.

R4-1

20-50 m,
uptoa
max of
100 m

0 MAJOR ROAD

20-50 m, up to

(amaxoflOOm
R

R4-1

Figure 13.1:  Typical Positioning of Speed Signs at Intersections

Signage mapping undertaken as a part of this study primarily aims to identify the signage required
throughout the study area to accompany the implementation of a 40km/h speed limit. The locations of the
signs are indicative only. Due to the variance in road environments and existing signage, proposed signage

locations are to be determined on a site-by-site basis and subject to detailed design.

13.3  PROPOSED SIGNAGE

An overview map of the proposed signage treatment and locations of different types of signage required to
implement the 40km/h speed limit is shown in Figure 13.2.

Detailed signage maps are located in Appendix H.

It should be noted that these maps are indicative only, providing an approximate location relative to the
road way and local roads. Implementation and installation are to refer to the guidelines referred to in

Section 13.2.3.
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13.3.1 Proposed Signage Principles

The

principles adopted in assessing the signage requirements are outlined below:

Existing “Local Traffic Area 50km/h” signs and single 50km/h signs were replaced with the
carresponding 40km/h Local Traffic Area and single repeater signs

Existing “End School Zone 50km/h” signs were replaced with “End of School Zone 40km/h signs”
where the street has been proposed to be 40km/h (exceptions along Carrington Road / Council Street)

Existing “50" pavement markings were replaced with corresponding “40” markings within the study
area

New streets designated as Local Traffic Areas were provided with “Local Traffic Area 40km/n” signs on
entry to the street where interfacing with a collector road (Birrell Street, Queens Park Road, etc.)

Atinterfaces between new streets designated as Local Traffic Areas and collector roads (Birrell Street,
Queens Park Road), the following setup was adopted:

- A*Local Traffic Area 40km/h”" sign on entry to the street (min. one on the left side of the road)

- A“End Local Traffic Area” sign on exit to the street (min. one on the left side of the road)

For the new proposed High Pedestrian Activity Areas:

- Atthe start of the area, a “High Pedestrian Activity 40km/h Area” sign was provided

- At the end of the area, a “40km/h” speed sign to represent the change in traffic conditions.
Alternatively replaced by a “Local Traffic Area 40km/h” or “End School Zone 40km/h” where road
continues into the corresponding zone.

- Contrasting thresholds at the area boundaries were decided against at this stage — while
providing benefit in highlighting the edges of the HPAA, they require additional consideration due
to potential usage by pedestrians with the misconception of a pedestrian-priority crossing device.

Repeater signs at mid-block locations according to the recommended spacing
At the edges of the study area boundary, an “End 40km/h Area” sign was provided.

13.3.2  Existing 40km/h Signage

It should be noted that the existing 40km/h Local Traffic Area in Queens Park is signposted using signs R4-

208
use

(Local Traffic Zone) and R4-209 (End Local Traffic Zone) which have since been superseded by the
of Local Traffic Area signs presented in Table 13.1. These existing signs have been included in the

proposed signage treatment with the intention of retaining the signs, as the associated 40km/h speed sign
enforces the speed limit along these streets.
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14. CONCLUSION

A successful implementation of a 40km/h speed zone should create a self-enforcing 40km/h speed
environment. Stage 1 of this speed review undertook a comprehensive analysis of traffic speed behaviour
across the study area. In doing so, certain streets within the study area were identified as recording 85"
percentile traffic speeds in excess of 43km/h, up to over 50km/h.

These streets were noted to have environments which allowed drivers to travel at speeds in excess of the
limit. It was determined that for these locations, to ensure a selfsegulating speed environment, traffic
management devices should be installed to provide a calming effect on traffic speeds.

A summary of the key processes undertaken in this study is as follows:

Appropriate locations of treatments on key roads were identified through an assessment of the local
street environment, land usage and site visits

The different types of 40km/h speed zones outlined in the NSW Speed Zoning Guidelines were
reviewed, along with their accompanying signage requirements

These speed zones include:

- School zones (changes to existing school zones not assessed as part of this study)
- Local Traffic Areas
- High Pedestrian Activity Areas.

A range of standard road treatments were developed, including:

- Basic entry threshold

- Entry threshold with blisters and/or median (landscape option)
- Entry threshold with cycle lanes

- Basic flat top road hump

- Flat top road hump with pedestrian crossing (wombat crossing)
- Flat top road hump with cycle diversion (landscape option)

- Flat top road hump with centre median island and kerb blisters (landscape option)
- Standard speed cushion(s)

- Road narrowing / Kerb blisters (landscape option)

- Pedestrian refuges

- Median / Splitter island

- Chicane / slow point (landscape option)

- Edge line marking (with optional centre line marking)

- Contrasting thresholds.

The road treatment designs were primarily based on existing traffic calming devices and LATM
schemes found within the Waverley LGA, to ensure a consistency of infrastructure

Where necessary due to road usage, certain treatments were designed to be compliant with Bus
Infrastructure Guidelines and took into consideration the safety of pedestrians and cyclists

A selection criteria was developed based upon the LATM Toolkit provided in Austroads Guide to Traffic

Management Part 8: Local Area Traffic Management (see Table 11.1) as a means of allocating a
specific type of standard treatment to each identified location

Landscaped concept designs were developed to create visually attractive treatments which enhance or
blend in to the local street environment

A preliminary proposal was presented to Waverley Council and other stakeholders during January
2019, and an updated proposal was prepared taking into consideration stakeholder feedback from the
meeting

Maps of the final proposed treatments recommended to be installed across the study area were
produced to show types and approximate locations

Proposed signs to accompany the implementation of the various 40km/h speed limit areas were
identified, including new signage and replacements of existing signs (e.g. existing 50km/h repeater
speed signs changed to 40km/h speed limit signs)

Maps of the proposed signs were produced to show approximate locations of new signs.
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The signs and treatments to accompany the reduction of speed limits within the study area to 40km/h have

been identified and presented. The proposed area-wide provision of fraffic calming measures, in
combination with existing infrastructure and intersections, is considered suitable in enabling the new road
environment to selfrequlate the lower speed limit.

Due to the variability in street conditions, the specific designs and locations of both proposed signage and
treatments are to be determined on a site-by-site basis, subject to detailed design.
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P3792 Waverley 40K Speed Review
Crash Analysis - Count Summary Sorted by Total Crashes

Crashes

2013 2014 2015 2016 2017 Grand Total

BONDI RD
BRONTE RD
MACPHERSON ST
YORK RD
BIRRELL ST
CARRINGTON RD
NEWLAND ST
EBLEY ST
OXFORD ST
HOLLYWOQD AVE
GRAFTON ST
ALLENS PDE
MURRAY ST
DENISON ST
WAVERLEY ST
COUNCIL RD

SYD EINFELD DR
PACIFIC AVE
HEWLETT ST
ALBION ST
WATSON ST
ARDEN ST
SPRING ST
GROSVENOR ST 2 1
FLETCHER ST
LEICHHARDT ST
COUNCIL ST

ST THOMAS ST
NELSON ST 1 2
DENHAM ST 3
OCEAN ST 2 1
BENNETT ST 1 1
READ ST 1 1
TAMARAMA MARINE DR 2
BARONGA AVE 1 1
VICTORIA ST 1 1
LESWELL ST 1 1
ALEXANDER ST 1 1
ADELAIDE ST 1 1
WAVERLEY RD 1
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Crashes

2013 2014 2015 2016 Grand Total
SILVA ST 1

ASHLEY ST 1
GRAY ST 1
GAERLOCH AVE 1
BROWN ST 1
O'SULLIVAN LANE 1
HENRIETTA ST 1
DUDLEY ST 1
CALGA PL 1
EDMUND ST 1
CAMPBELL PDE 1
WALTER ST 1
LANGLEE AVE 1
WELLINGTON ST 1
BAYVIEW ST 1
BLANDFORD AVE 1
CHURCH ST 1
QUEENS PARKRD 1
LLANDAFF ST 1
SANDRIDGE ST 1
ANN ST 1
BOONARA AVE 1
MANNING ST 1
BOTANY ST 1
ALFRED ST 1
BOURKE ST 1
CUTHBERT ST 1
GLEN ST 1
DARLING ST 1
GOLDIE AVE 1
DELLVIEW ST 1
ALLENS RD 1
OLD SOUTH HEAD RD 1
GARDYNE ST 1

Grand Total 141 117 97 69 66 490
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TRAFFIC VOLUME AND SPEED ANALYSIS MAPS
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Summary of Speed Survey Data

P3792 Waverley 40K Speed Review
Traffic Speed and Volume Summary

Speed
Posted
Street Location Direction Date Collected Limit 85th% %>10kmh  Se>20kmih
1 Allens Parade outside 39 Allens Parade (stop sign) Bidirectional 27072016 1287 a0 20 27 0.0% 0.0%
1 Birrell Sreet Btwn Rawson Ave &Birrell Lane Eastbound 2009:2018 3925 50 409 48 0.42% 0.06%
1 Birrell Sreet Btwn Rawson Ave &Birrell Lane Westbound 2009/2018 4448 &0 443 51 163% 0.18%
1 Botany Street side of 35 Allens Parade (no stopping sign) Bidirectional 270712016 2453 al a7 48 0.7% 01%
1 Bronte Road Btwn Ebley 5t & Birrell St outside no.100 MNorthbound 20/09/2018 T280 50 402 48 0.70% 0.15%
1 Denison Street 75mSouth of Ebley Stoufside no. 849 Northbound 20/09/2018 1238 50 355 43 0.26% 0.07%
1 Denison Street 75mSouth of Ebley Stoufside no. 99 Southbound 20/09/2018 1742 50 36.4 44 0.36% 0.09%
1 Lawson Sfrest 120m South of Ebley St outside no 35 Northbound 20/09/2018 382 a0 39 49 1.93% 0.32%
1 Lawson Street 120m South of Ebley Stoutside no.35 Southbound 20/09/2018 536 50 a7 46 0.26% 0.00%
1 Ruthven Street Mo 87 Ruthven Street Bidirecional 111032014 1687 50 46 56 - -
1 Ruthven Street 125mSouth Gowrie Stoutside no.81 Morthbound 20/09/2018 580 50 457 55 4.89% 0.44%
1 Ruthven Street 125mSouth Gowrie Stoutside no.81 Southbound 200972018 654 50 444 53 2.28% 051%
1 Waverley Sfreet 140m East Of Hollywood Avenue cutside no 38 Easthound 2009.2018 4511 50 4.2 49 1.08% 017%
1 Waverley Sreet 140m East Of Hollywood Avenue outside no 38 Westbound 20/09/2018 4024 50 38 45 0.33% 0.05%
2 AltLang opposite rear of 8 Alt Sreef - 5Y23111 Norih 121052016 100 40 23 30 - -
2 Alt Street MNo 61 Alt Street Bidirectional 15M10/2013 620 40 24 a5 - =
2 Alt Sreet No 34 Alt Street Bidirectional 2200612014 GEG 40 28 38 = =
2 Ashton Street near Ashion Lane Bidirectional 4/08/2017 459 40 33 41 - -
2 Ashton Street outside No 20 Ashton Street Bidirectonal 4/08/2017 517 40 35 42 - -
2 Baranga Avenue ELP-5Y19272 Bidirectional 151002013 13166 50 34 40 - -
2 Bourke Street No 44 Bourke Street Bidirectional 131002013 2360 50 42 48 - -
2 Denison Street Mo 203 Denison Street Bidirectional 153M10/2013 2270 40 38 47 - -
2 Denison Street 150 Denison Street (ELP - SY18684) Bidirectional 12005/2016 2326 40 44 a0 15.7% 1.5%
2 Denison Strest 177 Denison Street (ELP - 5Y18690) Bidirectional 4/05/20186 2474 40 32 39 0.1% 0.1%
2 Mannning Street Mo 13 Manning Street Bidirectional 15M10/2013 408 40 32 40 - -
2 Newland Street Mo 163 Newland Street Bidirectional 1510/2013 9714 50 a8 47 - -
2 Queens Park Road No 20 Queens Park Road Bidirectional 15M10/2013 2473 a0 a7 46 - -
2 Queens Park Road Om South of Queens Park Rd Culdesac Adjacentto Mictoria Par)  Northbound 16M10/2018 1516 a0 43.7 49 0.72% 0.09%
2 Queens Park Road Om South of Queens Park Rd Culdesac Adjacent to Vicloria Par]  Southbound 161072018 1258 al 47.7 53 1.28% 0.05%
2 Victoria Street 30mwest of Edmun Street, outside No. 18 Eastbound 20109:2018 172 a0 382 47 085% 0.12%
2 Victoria Street 30mwestof Edmun Street outside No. 18 Westbound 20/09/2018 1037 50 402 48 083% 0.08%
2 York Road pedestrian refuge near Moriah College Bidirectional 15M10/2013 13354 50 48 a7 - -
1ofd
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Summary of Speed Survey Data

P3792 Waverley 40K Speed Review
Traffic Speed and Volume Summary

Speed
Posted
Street Location Direction Date Collected Limit 85th% “%>10kmh  %>20kmM
3 Bennett Sfreet 85msouth of King Street, outside No. 25 MNorthbound 20109/2018 2986 50 435 a1 1.37% 012%
3 Bennett Street B5msouth of King Street, outside No. 25 Southbound 20092018 2910 50 448 52 213% 0.26%
3 Birrell Street near Mo 334 Birrell Street (ELP - SYD5618) Tofal 241082016 G476 a0 39 48 03% 0.1%
3 Birrell Street near Mo 334 Birrell Street (ELP - SY05618) Bidirechonal 41122013 7327 a0 40 48 0.3% 01%
3 Bondi Road between Boonara Ave & Imperial Ave Eastbound 20/09/2018 8499 50 40.1 48 0.50% 0.06%
3 Bondi Road batween Boonara Ave & Imperial Ave Westbound 2000972018 11076 50 381 48 DB3% 0.04%
d Farrellys Avenue Batween llawong and Boonara East 51212013 4960 50 32 39 - -
3 Farrellys Avenue Between Boonara and Tamarama East 4122013 5249 a0 26 34 - -
3 Fletcher Street Between Silva and Glen Bidirectional 12052016 4856 50 44 a0 - -
3 Ccean Street 50m south of Stephen St outside no 90 Morthbound 2009/2018 1067 50 44.3 53 3.75% 0.56%
3 Ceean Street 50msouth of Stephen St outside no.90 Southbound 20/09/2018 1827 50 45.8 54 4.73% 0.99%
3 Park Parade 130mnorth of Birrell Street, outside No, 33 Morthbound 200972018 1629 50 426 5 1.49% 0.22%
3 Park Parade 130mnaorth of Birrell Street, outside Mo, 33 Southbound 20009/2018 1994 a0 419 81 1.95% 0.21%
3 Sandridge Street 30m south of Wilga Street, outside Mo, 18 Northbound 20/09/2018 2615 a0 399 47 0.61% 0.03%
3 Sandridge Street 30m south of Wilga Street, outside Mo 18 Southbound 200972018 3363 50 40 47 0.36% 0.04%
3 Stephen Street Between Ocean and Dead End Bidirectional 1306/2018 21 a0 23 30 - -
3 Watson Street 100msouth of Grove Street outside No. 54 MNorthbound 20/09/2018 3386 a0 437 50 1.14% 0.13%
3 Watson Street 100msouth of Grove Street outside No. 54 Southbound 20/09/2018 4278 50 45.9 53 262% 0.28%
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Summary of Speed Survey Data

P3792 Waverley 40K Speed Review
Traffic Speed and Volume Summary

Posted

Speed

Street Location Direction Date Collected Limit Mean &5th% %>10kmh  Se>20kmih
4 Alfred Street Mear Belgrave Lane Morthbound 20109/2018 1124 a0 369 46 0.63% 0.06%
) Alfred Street Mear Belgrave Lane Southbound 2009:2018 733 50 3548 44 013% 0.00%
4 Bayview Street near 15 Bayview Street (ELP - 5Y158518) Bidirectional 31212013 545 a0 23 32 = =
) Bronte Marine Drive near Mo 12 Bronte Marine Drive (ELP - SY19608) West IN2203 1450 al 27 28 S =
4 Henrielta Sreet no parking sign, just south of 19 Henriefta Street South 1/06/2017 1614 50 33 39 0.0% 0.0%
4 Henrigtta Strest no parking sign, outside 38-40 Henrietia Street South 1062017 1890 50 36 46 0.2% 0.1%
4 Hewlett Street near No 93 Hewlett Sreet West 30/11/2013 157 50 24 36 - -
4 Hewlett Street near 146 Hewlett Streat Bidirectional 301172013 5708 50 34 42 - -
4 Hewlett Street near No 132 Hewlett Street Bidirectional 30M1/2013 6877 50 38 48 - -
4 Hewlett Straet S0mwestof Alfred Street, outside No. 74 Eastbound 2000072018 2156 50 43 51 2.50% 043%
3 Hewlett Street 50mwestof Alfred Street, outside No. 74 Westbound 20/09/2018 3381 50 419 50 1.34% 0.18%
4 Langlee Avenue near No 7 Langlee Avenue (ELP - SY19673) Bidirectional 13122013 910 50 35 44 - -
4 Langlee Avenue near Mo 22 Langlee Avenue (ELP - 5Y19665) Bidirectional 4122013 127 50 28 ar - -
4 Langlee Avenue near Mo 36 Langlee Avenue (ELP - 3Y19660) Bidirectional 4122013 1170 50 38 47 - -
4 Murray Street outside No 25 Murray Street Bidirectional 25052016 15263 50 46 55 24% 0.2%
4 Pacific Avenue near Mo 7 Pacific Avenue Bidirectional 30M172013 6357 50 ar 45 - -
4 Palmersion Avenue no stopping sign, opposite No 9 Palmerston Avenue Bidirectional 10/05/2017 7 50 32 42 0.1% 0.0%
4 Prospect Street 125mnorth of Bronte Rd outside no.15 Northbound 2010972018 T34 50 36.8 46 065% 0.17%
4 Prospect Street 125mnorth of Bronte Rd outside no.15 Southbound 20/09/2018 9 50 26.8 44 6.98% 0.00%
4 Read Lane rear Mo 42 Hewlett Street (no stopping sign) Bidirectional 9062015 143 50 22 28 0.0% 0.0%
4 Read Lane | between Alfred and Murray Streets Bidirectional 8/06/2015 126 50 17 25 0.0% 0.0%
4 Read Street near 35 Read Street Bidirectional 8/06/20135 33 50 16 21 0.0% 0.0%
4 Tarmarama Marine Drive rear of 23 Thompson Street (ELP - SY19631) Bidirectional 30112013 6299 50 43 48 - -
4 Tamarama Marine Drive near No 18 Tamarama Marine Drive Bidirectional 30M12013 6317 50 33 42 - -
3 Victoria Street 50meast of Campbell Street, outside No, 58 Eastbound 20/09/2018 374 50 357 44 0.21% 0.13%
4 Victoria Street S0meast of Carrpbell Sireet, outside No. 58 Westhound 2009:2018 3142 &0 a6 48 069% 0.07%
4 Wiley Street near 33 Wiley St Morthbound 2009/2018 GE8 a0 359 45 0.71% 0.16%
4 Wiley Street near 33 Wiley St Southbound 2010952018 i 50 289 39 0.00% 0.00%
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Summary of Speed Survey Data

P3792 Waverley 40K Speed Review
Traffic Speed and Volume Summary

Street

Location

Direction

Date Collected

Posted
Limit

Mean

Speed

&5th%

%=>10kmih

Y=20kmih

b Albion Street south of Santa Marina Avenue, outside No. 41 MNorthbound 20109/2018 5193 50 342 41 0.02% 0.00%
& Albion Street South of Santa Marina Avenue, outside No. 41 Southbound 20092018 4310 &0 352 42 0.068% 0.02%
7] Arden Sireet outside 20a Arden Street Bidirectional 18M11/2015 11963 a0 44 54 22% 0.2%
3] Barclay Street near No 12 Barclay Street Bidirectional 4122013 156 a0 23 35 S -

5 Bronte Cutiing near space no 125 South 251032018 583 10 17 20 - -

5 Bronte Cufiing near space no 80 South 25/03/2018 585 10 149 23 - -

5 Bronte Cutiing near space no 107 South 25/03/2018 597 10 21 25 - -

] Bronte Road near Mo 469 Btonte Road {at posting box) Bidirectional 5122013 2509 a0 K] 41 - -

5 Bronte Road outside Mo 347 Bronte Road Bidirectional 1302/2018 15856 50 41 47 - -

& Bronte Road 170m East of Gardyne Street, autside No. 468 Eastbound 2009/2018 1062 &0 408 49 0.92% 0.03%
5 Bronte Road 170m Eastof Gardyne Street outside No. 468 Westhound 20/09/2018 1103 50 38.3 47 0.69% 0.08%
5 Bronte Road Eastof Prospect Street, outside No. 352 WB Eastbound 20/09/2018 4935 50 i 43 0.04% 0.01%
4] Bronte Road Eastof Prospect Street, outside No. 352 WB Westhound 20/09/2018 2803 a0 ars 45 014% 0.00%
& Bronte Road near ne.505 Bronte Rd MNorthbound 20092018 1489 &0 32.3 ar 0.01% 0.00%
7] Bronte Road near no.505 Bronte Rd Southbound 200972018 969 &0 33 38 0.02% 0.00%
5 Bronte Road near 306 Brontz Rd Morthound 201092018 5240 50 32 43 0.29% 0.05%
5 Bronfe Road near 306 Bronte Rd Southbound 20/09/2018 7343 50 35.1 45 0.26% 0.04%
5 Busby Parade Cutside No. 24 Bidirectional 1/05/2018 183 50 0 0 - -

5 Chesterfield Parade near no.64 Chesterfield Pde Eastbound 20/09/2018 428 50 38.1 48 0.83% 0.10%
5 Chesterfield Parade near no.64 Chesterfield Pde Westhound 200092018 446 50 35.6 43 0.20% 0.00%
5 Evans Street Between Brae Streetand Rose Street Morthbound 20/09/2018 1829 50 379 45 0.25% 0.02%
5 Evans Street Between Brae Streetand Rose Street Southbound 20/08/2018 1370 50 397 48 D63% 0.05%
b Leichhardt Street near no.8 Leichhardt St Morthbound 2009/2018 7542 50 T 43 0.14% 0.03%
5 Leichhardt Street near no.8 Leichhardt St Southbound 20/09/2018 8233 50 35.8 44 010% 0.05%
5 Macpherson Street 70meast of Leichardt Street roundabout, outside No. 38 Eastbound 20/09/2018 8552 50 336 41 0.03% 0.00%
3] Macpherson Sireet T0meast of Leichardt Street roundabout, outside No. 38 Westbound 20092018 7523 50 353 43 017% 0.01%
7] Macpherscn Sireet 7T0meast of Evans Sireet, outside No, 92 Eastbound 200092018 645 a0 434 a0 3.62% 2.08%
7] Macpherson Street TOmeast of Evans Street, outside No. 92 Westhound 2009:2018 2615 50 425 49 288% 1.96%
a Macpherson Street 30meastof Collingwood Streef, outside No. 159 Eastbound 20092018 1494 al 453 52 1.64% 0.14%
3] Macpherson Street 30meastof Collingwood Streef, outside MNo. 159 Westhound 20092018 1697 al 42.5 50 167% 0.29%
5 St Thomas Street 40msouth of Busby Parade, outside No. 61 Northbound 20/09/2018 1795 50 438 52 3.07% 051%
7] St Thomas Street 40msouth of Busby Parade, outside No. 61 Southbound 200972018 2016 al 45.1 a3 297% 0.30%
5 Wallace Street near No 12 Wallace Street South East B/08/2013 286 50 249 38 - -

5 Wallace Street outside No 14 East 11/05/2018 353 50 26 31 - -
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STUDY AREA — SPEED AND AADT MAPS

85% Percentile Speed
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ZONE 1 - SPEED AND AADT MAPS

85" Percentile Speed

1E %% - |
o K] L X 2t \ r
& ";}‘ : o) LR e e oL
" ) . >
Ar:.' 4.5 > - « (o2
il <3| 2 A S %, S
SAEMNS o & % e | &‘:D"" P
fa AVT
Wi g
"!"‘!"'.‘D'\‘f?f 5 :';
z
£
i -4
4
DoX o 2
-
&

AADT

MHUESEARLIN AR

'.f? '{u
&)
- fad
- "{\:?ﬁ:\ 1.'.’:
RENTLNG e o3 13
it %) o3
o ¥
& 2
& Sy
¥4
'
0 L .
u’(}.\.:‘y_":\:’; p 24 [T,
~
gend
0-500
500 - 1000

1000 - 3000
3000 - 5000
> 5000

Page 102

PD/5.3/19.11- Attachment 1



Strategic Planning and Development Committee 5 November 2019

ZONE 2 — SPEED AND AADT MAPS

85" Percentile Speed
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ZONE 3 - SPEED AND AADT MaPs

85" Percentile Speed
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ZONE 4 — SPEED AND AADT MAPS

85" Percentile Speed
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ZONE 5 - SPEED AND AADT MAPs

85" Percentile Speed
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APPENDIX C

SPEED LIMIT RECOMMENDATION MAPS
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APPENDIX D

STANDARD TREATMENT CONCEPT DESIGNS
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Entry Threshold + Median
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Flat Top With Cycleway
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Flat Top Hump With Blisters
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Kerb Blisters Around Trees
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Alternative Kerb Blisters Around Trees
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kerb build-outs to improve pedestrian safety by reducing crossing distance.
Can also be protected with small kerb blisters.
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TREATMENT RATIONALISATION
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FATALO0ZE Treakment Ratkor alisation Tablke

P3792 Waverley 40km/h Speed Review Zone 1: Stage 2
Treatment Rationalisation Table

Couneil

vatme Work ) b N Cvie
I Zone Street Suburb Location Treatment Initial Recommendation Recommendatio Works hn_F Final Recommended Treatment h“_nm n'|_t'n ded Rationale Other comments Hus_ I' fe
1] 3 Cutcome Treatment ID Route Route
Eandi Immediately south of Flat top road hump with karb bisters Long siraight siraet with good sight Ines. Plain road hump to minimise ) |
1 1 | Botany Street Junclicn Alen Parade 7 landscaping] Fla-top Road Humg| Flat-top Road Humg Flat-top Road Hump 4 ampact b parking Treatment may cause noise for local resdenls Mo Ha
Eandi Imenedialely south of T Flat top road hump wilh kard bhshers Leng $iraght street with good sight Ines. Plain road hurmp o minimse .
2 1 Botany Strest Junction Llandaf Strest fantacping) Fles-top Rioad Hump | Flas-top Road Hump Flat-top Road Hump 4 actia P, Treatrent may cause noise for local residents No Na
Bandi Betwesn Birel Street . . . . Treatmert wil have minimal imgect on traffic volumes end bus sendces.  |[subject to chenge in the future es pert of strestscepe
s 1 rante hass Junclion and Ebley Streal " Etigl ina i o Lina Kving L Trealmen| essists with the delneation of parking upgrades along this secton of road. e A
Spring Streat Cyclewsy concapt inchudes shared raised crossing ) e .
4 1 | Denisen Street JE':M! Al Sprryg Street HONE Famaued from Remaved fram Scope Removed from Scope mmeadatzly rarth af Sarng Sireel, Spacirg between prapased and 0 ackion at s atage, e fratil: spaacalvmmen allar Mo Ha
unclicn Seone - Fnplementation of cpclewsay
axisting LATM sufficient
Bandi Enlry threshold with centre median Prewious entry threshald was remaved by Coundl due 1o resident
5 1 | Denizon Street Junction At Birrell Street 2 island and kerb bisters Remowve Remowve Remaved from Scope camplaints on noise end amenity, Recommended fo not renstete reised | Existing medisn island No Ha
(landscaping) ey threshald.
' Betwesn Newland . .
6 | 1 | Grafton Strest |=°™ Street and Leswell 13 |Edpe LineMarking Edge Line Marking 13 Wide roadway wilh kerbside parking cydle road merking should be placadin tavel lwelo mid | Yes
Junclion F— doar zone of kerbeide parking
Eandi Bebtwoan Nalsan Slreed : i Roadway with kerbside parking. Treatment o make consstent'smilar lo  (Ene marking io be appied on southern side adjacent o
7 1 | Grafon Strest Junction and Leswell Street L Edge Line Marking Retain Retain Edge Line Marking 1 traaiment recommended east an Grafion Street kzrbaide parking Ne Ve
B 1 Lawson Strest Bﬂm! At Ebley Straet 2 IEI“J'? 'h’e?"‘.‘” and ket bisters Remaved from Scope Shart street with T junctions at each end. Existing karb build out Mo Ha
Junclion (landscaping)
h Entry threshold with centre median e .
9 | 1 | Lawson Straet |57 &1 Birell Streel 2 |islend and kerb bisters Renove Remaved from Scope Short atnoet with T janctiona sl each and. Existing befb bilsters and Mo Mo
Juneticon - median al Birel Sineet
(landseaping)
Bardi Road alignment al imerseclion acts a5 slow poinl. Cresl may obscure safe | N
10 1 | Ruthven Street Junction al Gawne Street 1 Splitter klands Remoaved from Scope sight distances to iniisl recommended spiiter slands Swept path / aming mavement consderations, Mo Ha
" 1 | Rufhven Street Ban:l! Mo, B, Mo 80 i Flat Tap Road Hump Flat-top Road Hump 4 I:ownh.ll wilh apen sight ines. Minmise impact fo parking and movements Treatment may cause noise for local residents No Na
Junchion fram driveways
Eardi Entry thrashold and kerd blisters ’ .
12 1 | &t James Road Junction Al Barrell Stresl 2 ilrdscaping] Remaoved from Scope Rowd ervironment ard width acis a5 ratflic calming. Mo Na
Ralocate cycling mad marking to traved lane 12 avsid dear
Bandi Betwesn Botary Sires . st . : . Treatment will have minimal imgact on tafc volumes and bus sendces . . e
13 1 | Waverley Street Juncticn and Hollywozd Avenue 13 Edpe Line Marking Retein Retein Edge Line Marking 13 Treatment assists with the definetion of parking i:an;:c:fbaﬂe parong and delineate bwo way refic No s
Bondi South of Bus Depct Flet Tep Rosd Hump with Kerh “York Road caries a high volume of iraffc. Existing raffic calming device
T
" 1 York Raad Junchion Drivaay Bhshers and median (landscaping) Removad fram Beope ocated 120m south Ho Ho
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Couneil
Recommendatio
il

Flit-iop Road Humg

Workshop

Qutcome

Flat-lop Rosd Hump

Zone Street Suburb Location 1rna|trTcnt Initial Recommendation
15 2 | Bourke Street [Queens Park |Soulh of Bourke Lane 3 Flat Tap wih separabed cycle lane
16 2 | Bourke Street |Quesns Park |Mo. 14 Bourke Street 3 Flet Tap wih sepereted cyde lane
17 2 | BronteRoad |Waverley f:;”g::gﬁ:g{e“ 13 |Edps Line Marking
18 2 | Bronte Road |Waverey S:;“',::"lgﬁ;;mﬂ 13 Edipa Line Marking
w2 ““';gid“’k Cueans Park |4t Yark Rasd HONE  |NOWE
20 2 ﬂua;:::ark Cueans Park (al Viclora Streat lower " Concrate Madian
2| o2 u“:g::"k Cuieans Park gﬂﬂ?;g:ﬁ o 10 |Pedestrian Refuge
22 2 | Victoria Street |Cuesns Park |East of Henry Strest B ;ﬁg;ﬁr;;rail:':? eycle
73 7 York Road  |Queens Bark :’:3:;:;1 of Qugens B ﬁ::;l:cl::;zrts with Karb Bisters
24 | 2 | YorkRoad |QuesnsPark m:ﬁ:ﬁ"&g:r 7 ;Lﬂ:a;ﬁ]hmp with median
25 2 York Road  |Queans Park |Outsida Mo, 47-43 i Flat Tap Road Hump

Flat-top Road Hump | Flat-top Road Hump

Ratgin

Retain

Ralgin

Retain

Remove from Scooe| Remaove fram Scope

Remowa

Retain

Retain

Flet-top Road Humg| Flat-top Road Humg

Remove
Remove
Remova

Retain

Final Recommended Treatment

Recommended
Treatment 1D

Rationale

Long siraight siraet with good sight Ines. Plain road hump to minimise

Other comments

Treatment to be designed as bicycle and bus fiencly.

Bus
Route

Flat-top Road Hump 4 mpact to pariing ztr;:::lth::th: cevices o mirmise pedestans crossing Yes Vs
Trealmenl bo be designed as bicyche and bus fiendly.
Flat-top Road Hump 4 I;“mg:guh:fre&'. W (o SN INgs. Plain road hump i minimse Provide kerbside cevices to minimise padestrians crossing ‘fes Yes
pa parang. at this location
. . Bronte Road carries a high traffic volume. Trestment assists with the Eastern side: e in with existing kerb blisters at ster of
Edpe Line Marking 13 delineation of park schoal zona ez Na
parm Wiesterm 5 e end & bus 2ane south of Bimell Srest
Bronda Road carres a high traffic volume. Traatment assests with tha
Edge Line Marking 13 delinestion of parking Yes Ha
Remaoved from Scope Euisting flat top soeed hump al this lacation No Na
Median treatmant at this location deemed unsefe due toroad geametry.  |Date indicates speed issue at this lacation. Recommend
Y
Remaved from Scope Existing low profile median. maoniloring spesds for lure nclsion Mo e
- . ’ . Size and shape must consder bus mavements out of
Pedestrian Refuge 10 SIEing PACSSITIN croasing point. Esiabvety figh raffic ¥chimes sorg Bour<s Street and cycle lanes, some parkrg mey be Yes Yes
this section of road
mpacied
Flat-top Road Hump 4 Srrel_ghl siret with geod sight lines, Flain roed huma to minmise impact 1o F'r:l._me ke{_hsm feyices o minimise padesirans crossing Mo Yes
parking. at this locadion
Existing sedestrian refuge and concrate median south and
Removed from Scope Existing pedesirian refuge and bend in road acts as traffic caiming. north of this location respectively. Yos Na
Medizn and bend inin road acts as traflic calming. Geomelry at this
Removed from Scope acation may nat aliow for safe =gt distances, Ne Ho
Flat-top Road Humg 4 Optmise spacing of traffic calming devices aleng this saction of road Existing pedestrian refuge and concrate median nom and Mo Ma

Siraight roadway with good sight inas.

sauth of this location respactivaly.
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Treatment Rationalisation Table

Couneil

vatme Work ) b N Cvie
I Zone Street Suburb Location Treatment Initial Recommendation Recommendatio Works hn_F Final Recommended Treatment h“_nm n'|_t'n ded Rationale Other comments Hus_ I' fe
1] 3 Cutcome Treatment ID Route Route
26 3 | Bennett Street [Bordi "{ o ;;;;:13‘ soufh of B |Spesd Cushion Remove Remove Remaved from Scope Consobdale this reatment with #25 Mo Mo
This treatmant i recommendad o be relocated along
Bennet Street o aptimess raflic calming devies SPACING
27 3 | Bennett Street |Bandi Outsida Mo 29 | Flat too road humg Retain Ritain Flat-top Road Hump 4 Sireight road sectian with good sight Ines. Minimal impact ta parking along this section of raad. Soacing end lozation o be Mo Hio
dewermined during detalled dessgn, May cause natse for
local residents.
28 | 3 | BondiRoad [Bordi  |OutsidNo 270 B [spesdCushion Re 7 Removed from Scope e o ol e sufject o RIS Invstasion a2 par o Yes | Mo
. ' Imrnediately west of . S _ - _ Treatrmerts slang Bondi Read ane subject o RMS investigation as parn of .
28 3 Bondi Road  |Bondi Glan Siraet B Spead Cushion lemiove Ve Remaoved from Scope anaiher project. es Na
Opzmise spacing aof trasiments elong this roadwey. Treatment has Cansiger the existing PYWD space and driveway acoass,
] R -]
30 3 | Dudley Streat |Bondi Cutside No 15 q Flat bop road hump Relain helain Flat-top Road Hump 4 ririmal imact on parking. Also consider addmonal ine mankng Yoz Na
Between Bondi Road Edpe line marking (with cenlre ling b - . Roid geametry not appropriate for other trestments. Trealmend has
kil 3 | Fletcher Street Bondi and 13 merking] Retain Retain Edge Line and Centre Line Marking 13 mirimal imoact i busss, Include re-paint of existing centre ire marking Yes Ha
Entry threshiold wiih centre median ) ’ - ) i -
1 3 Ocean Streat [Sardi Enry (@ Birell Stroet 5 island and karh hisbars Pexdanirian Risioge || Pedssrian Ralgs Padestrian Refuge 10 Provide traffic u:.armrg on entrylexit and provide for improved padestrian Enmen:n.ns of refuge to mest mirimum RMS reguirements Mo Ma
(landscaping) access akang Birnall Streed. ard allow far vehicle: swapt paths.
Immediately north of Flat fop road humg with karb bisters Optmisa spacing aof fraaimenis along this section of road. Treatment has ' .
7 ' \
33 3 | Dcean Street | Bondi Euell Sireet (lariscaping) Fla-top Road Humg Flat-top Road Hump 4 minimal Impact on kerbside pardng. Existing Trafc cairming deace appraximately 120m narh Mo Na
i Imrnedialely sauth of Edge line marking (wih oatizaal . . ) ) ) i - )
34 3 Ocean Street | Bondi King Stree 13 canire ine marking) Edge Line and Centre Line Marking 13 Raed geametry is not appropriate for other treatments Include re-paint of existing centre ine marking No Ma
' . . Entry threshoid end kerb blisters Raized Entry Threshold and N . . . . . Set back sparoximately 13m from Birmell Street to svoad
35 3 Park Parade |Bondi Eniry (& Bimedl Siraet 2 (andscaging) Landscaped Kerb Blisters 2 Highlight change in read anvironment to traffic entering from Bimedl Sirast. drainags No Na
Flat top road hump with karb bisters Optmisa spacing of fraatments along this section of road. Treatment has  |May causa naisa for local residents. Provide kerbsida
% $ Park Parade  [Bond| (Outside No. 10 I (landscaping) Flakop Road Hurg Flat-top Road Hump 4 mirimal impact en kerbside parking devices 1o minimise pedestrians cressing at this location No No
17 3 Park Parade | Bandi Il'r'f'ﬂ&dﬂl.t i sauth of 1 Spead Cushion Rencvs Remaved from Scope Intgrgection and exsing median acl &5 ralfe calming dewces at his Mo Ha
Cabay diveway acation.
. Flat top road humg with canre . . . N . . . .
Sandridge ' Imrediately norh of . Flet-top Road Humg | Flet-top Road Hump . ' Opzmise Specing of reatmeants along this section of roed. Medan May cause roise far lacel residents. Provide kerbside
L 3 Stroet Bandi Wikge Streel ! Era?idl::a;l:;‘ e with Median with Median Flat-top Road Hump with Median 7 enhance raflic calming. Minim:se impacl % kerbside parking. devices 1o minimese pedesiians crossing at this location e e
Flat top road hump with cantre ! .
o Dptmisa spacing of freatments along this section of road. Treatment has  (Mear childcane centre. Provide kerbside devices to minimise
k] 3 | Watson Street | Bordi Outside Ne. 57 7 :ra?i;jt:rﬁ;e“?? and kerb blssers Flat-tap Road Humg| Flat-top Road Humg Flat4op Road Hump 4 minimal impact on kerbaide parking pedestrians crossing t this locaticn No ]
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Suburb

I Zone Street

Location

Treatmant
D

Initial Recommendation

40 4 | Alfred Street | Brante Length 13 Edgpe line marking
41 4 Brown Street | Brantz Outside Mo, 18 q Flat fop road humg
a2 4 | Dickson Street (Eronta Eniry at Birrall Sireed 1 Razed Entry thrashoid
Immediately south of Flat top road hump with karb biisters
43 4 | Dickson Street |Bronte Read Sirest T (landscaping)
: between Harrietia . .
44 4 Gipps Street | Bronte Sirer snd Bronte Road 13 Edpe ling marking
Instail 0.3m concrate median
ekt 5t ) Betwean Vicloria Streed separator behween vehicle and cyde
i 4 | Henrielta Werrsrley and Saisbury Streel Custom leme {zimilar bo Wison 52,
_New:qwn]
Install 0.3m concrate median
. Between Viclona Street separator babwesn vehick and cyde
| ,
46 4 |Henrietta Street Waverey | Brorte Raad CusIct | ove (similar ta Wison S,
Meswrown]
47 4 | Hewlett Street | Eronte Cutside Ne. G0 4 Flat 1op roed bumg
48 4 |Langlee Avenue Bond Thraugh road bend y3 |Edge line marking {wih cenire line
marking]
At the road nemowing
49 4 | Langles Avenue |[Bandi appnas. T0m south of i Flat iop road hump
Bimell Streat
50 4 | Murray Streat |Brante Outside No. 30 B Spead Cushion
5 Murray Strest |Eranba Outsida Mo. 26 B Spead Cushion
52 4 | Pacific Avenue |Tamarama  |Dutsida Mo b, Mod B Spead Cushion
Tamarama Mid-way on straight '
h
53 4 | Marine Drive Tamarama salion & Speed Cushion
54 4 | Victoria Street Cuesrs Park |Dutside Mo 44 g | 1ton road hump with cycle

drwarsion (landscaping)

neil
Recommendatio

Retein

Ratgin

Fla-tap Raad Humg

Retein

Ritein

Retain

Retain

Retgin

Ralain

Remcwe

Remcwe

REnie

Workshop

Qutcome

Relain

Retein

Ralgin

Flat-top Raad Humg

Retein

Ritain

Reatain

Retan

Retein

Realain

Flat-top Road Huma

Flat-top Rioad Hump

Flas-top Rioad Huma| Flat-top Road Huma

Final Recommended Treatment

Recommended
Treatment 1D

Rationale

Road geometry does not allow for ather treatmants. This treaimant has

Other comments

Bus
Route

Cycle
Route

. . : "
Edge Line Marking 13 mirimal imgact on buses. N cenlre line marng Yes Ha
Dptmise spacing of ireatmenls along this section of road and skow
Flat-top Road Hump 4 wahicles approaching bend, Treatmant has minimal impect an kerbside Na bilslés ar median o ramiin pandng &d Wming No Na
: MancaLnTES
parking.
Raised Entry Threshold 1 Highlight change in read anvironment to traffic entering from Bimell Siraet. No Hao
Optmisa Spacing of reatmants along this saction of road. Minimise Provide kerbsida davicas o mirimisa padestrians crossing
Flat-top Road Hump 4 rpact to kerbeide parking Tie in with 28t of School Tone at fhis lecatian No Me
; . Roed geemetry does not gllow far ather reatmeants. Treatment assss 1o
Edge Line Marking 13 defivaole lerbside P, No Na
|'| Councl has advised preference Lo separate contra-flow bicycke lane fram | New arrangement 1.2m cycle, 0.3m median, 3 0m traved,
Blcycle cnm‘;ﬂ “ll;::t and Median Custom wehicle traffic. Concrete medien separator wil narow roadway, essistin | 1.9m perking. Altematively, infraduce a flet-top speed huma Mo Yes
R reducing traflic speeds, and imorove cydisl safety. autside Mo, B1, ramps % be bicede frendy design
i i Counc has advised praference o separate contra-flow bicycle lane fram | New arrangement 1.2m cycle, 0.3m median, 3 0m travel,
Bleycle Cnrm'ls' auI;:E and Median Custom wahicle traffic. Concrate median separatar will namow roadway, e=sistin - 1.9m parking. Albematively, infraduce a flat-top speed huma No Yes
P reducng traflic speeds, and improve cydist satety autsde 123, remps ta be boycle fiendly design
Optmisa spacing of ireatments along this section of road. Minimisa impact
Flat-top Road Hump 4 1o kerbskle parking. Maintain consitency of ealments aong Hewlett Avond bus 2ane near Alfred Slneet Ted Na
Sirest.
) . i Fiaad gecmetry does nof allow far ather reatments. Treatment ass4s 1o ;
Edge Line and Centre Line Marking 13 delineat kerbside parking and guides traffic through bend. Include centrefing marking No Na
Optmise Specing of restments along this saction of raed, Minimise
Flat-top Road Hump 4 mpact bo kerbeida parking and driveway access. Also act as enlry Mo Na
threshold at narmaw roed opening
Fiogel hume o be ingtalled &1 kacanon of exsting ket
‘Optmisa spacing af fraatments along this section of road. Canérol vahicle  |blisters to minmisa impact 1o parking and further reduce
rakop Haad Hump " speads an this section of Murray Strest Location 1o aveld driveways vehicle speeds. Hump desan b be bus fendly. May eause Tes o
noise for local residenls.
Foad humg Lo be instaled &t lcaton of exsting keb
Optmise spacing of restments along this sectian of read. Contol vehicle | Blisters to minimis2 imaect 12 aerking and furher reduce
Flakiop Rasd Hump 4 speads an this section of Murray Stresl Lecalion o aveid driveways. vahicle speeds. Hump design b be bus fiendly. May cause Yes Ho
noise for local residents
Remaoved from Scope ez Na
Flattop Road Hump 4 iiml[;htaruj opan saction of road, adjacent to highly trafficked padesiran Yes Ma
. May cause noisa for lacal residents. Provide kerbside
Flat-top Road Hump 4 Ophmise spacing of iraffic caiming along this section of raad. Trestment dewvices 1o minimsa pedesinians crassing at this location No Yes

hes minimal impact an karbside parking.

Huma to be bicycle friendly.
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Treatment Rationalisation Table

Street

I Zone

Suburb

Location

Treatmant
D

Initial Recommendation

Couneil
Recommendatio

Workshop
Qutcome

Final Recommended Treatment

Recommended
Treatment 1D

Rationale

Other comments

Bus
Route

Cycle
Route

a5 5 Arden Streel | Gronke g?::;lw of Bagin B Spesed Cushion Remoe Remowe Removed from Scope Subnecl o separate prajecl alang this section of road Yes Yes
56 5 Arden Street | Brantz 15m Sauth of B Spead Cushion Remowe Remowe Remaoved from Scope Subjsct to seperets project akong this section of road ‘e Yes
Chestarfeld parade -
Edpe ling marking (with cenlre ling : : ’ . . Sight distences are Ws_mahb f!:*pn'_.mm peatments. Line reatment . .
a7 5 Bronte Rpad  |Eranba 5 Band at Brorie House 13 resking] Ratgin Ralgin Edge Line and Centre Line Marking 13 wisually narrows roadwary 1o slow traffic on approach and through band.  (re-paint cenraline marking Mo Yes
|l Treatment essists in deineating kertsde parking
Mo 460, 462 Bronte . " Traffic calming on straight saclion of Bronte Road in buit up area, minimal
58 5 | Bromte Road Brante Road 4 Flat Tap Road Hump Retain Retain Flat-top Road Hump 4 mpact on parking, street ighling provided st s lncasion May cause nalse for lacal residents Mo Yes
i e Traffic calmrg an straght section of Brente Road, minrmel imoeet on . : ' .
58 5 Bronte Road | Brante Mo 498 Bronte Road 1 Flet Tep Roed Hump Retein Retein Flat-top Road Hump 4 ponting, siet ligiiiig provided o thie location May cause noise for lacal residents No =
Chesterfield Eetwean Arden Strest . : " " ; . Utlise existing roadweay width. Treatment minimises impact to kerbside
&l 5 Parade Erante and 5t Thomas Street 13 Edge line marking Retain Retlain Edge Line Marking 13 parting. Mo Yes
&1 5 | Ewvans Street Brante EANVASSTINY BORS1 o1 7 riakiogfoad i ith kert bsters Flat-wop mad hump | Flat-iop rmad hump Flat-top Read Hump 4 Witk siraight strest, adequate distance fram ores: Me Ha
Brag Street (landseaping)
Leichhardt = S Local sireet adaining eollector readiroundabaws, Entry is currenty Existing narrow roadway due to parking on bath sdes of
&2 5 Street Brante At Macpherson Sireat 1 Rased Entry Threshold Removed Remaved from Scope conkrled by round spltter island. Leichiard Streat Mo Ha
Flet top roed humg with karb bisters Traffic calming on approach o infersection. Loceted near sireed lighting. .
T 0 -
63 ] Lugar Street  |Emnte Sauth of Brae Street (landscaping) Flat-top road hump | Flat-op road hump Flat-top Road Hump 4 Minimal impact 1 parking. Relatively long and straight secion of road. Mo No
Macpherson Tl easl of Spead Cushions with Cycle Trafliz calmng on long and siraighl secton of Macpherson Strest w
6 5 Btreet Brante Colingwaod Swrest 8 Diversion Removed from Scope However, 8 physical treatment was deemed unsafe due o road peometry Yes &
[ 5 Maspherson Branta At 51 Thomas Streat B Rased Pedasirian Crossing Retained Retained Raised Pedestrian Crossing 5 Traffic u:.almng on Wecpherson Sireet by raising platform of existing Bus siop on Macpharsan Streed s Yes
Gtreet pedestian crassing
Macpherson 47m west of Yanka Edpa line marking (with cenlre ling " . . . Rafresh na marking at axisting pedastrian refuge ! around blisters o
1 itaine "
5 3 Street e Street 3 rerking] esalne Ergeiies anderim L Saking e vesually nemow roadwey and define ravel lanes (venick end bicyce| b =
- 5 Macphersen |- betwesn Evans Strest i Ediye line: marking (wif cenlre ine Retained Retained Edge Line and Centre Line Marking " Reefresh existing irie marking neliding becycle lane 13 define travel anes Vs Yes
Street and Arden Siraet merking] [wehicle and bicyce)
. Entry threshod end kerb blisters Medisn Spitier ) — . T Wedien treatmeant at infersection narnows roadway, Controls vehide paths | .
&A 5 Pacific Street |Eronba At Macpherson Streat 2 (andscaping) A Median Splitter island Median Splitter island " it and cut Pacific Strest (adsting open intsrsectian). Mirimal impact 1o parking No Na
. [ “erticel deflection not apprapriate due sa downnil slopa.
hom I
] 5 m;rm B |Grante Culside Ne. 48 4 Flat lop rosd bumg Pedesiran Refuge | Pedesiran Refuge Median Splitter island " :Q?Lablf:;'mm narmows readway at batiam of hil. Visike from tap of hil Parking may be impacted subject o teatrment detaled No Na
' desipn.
T 1 Birrell Street | Waverey Between Bronte Road ] Edpe |I‘.]& ‘ﬂﬂﬂﬂm [with cational o i Ritained Edge Line and Centre Line Marking 13 Edge line markng o visualy narmw the roadway. Trealment sssists with Mo Yas
and Carnngton Road cantre ire marking) the delfnaation of parking
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Treatment Rationalisation Table

D

Zone

Street Suburb

Location

Between Carington

Treatmant
1]

Initial Recommendation

Edpa line marking [with ctional

M 3 Birrell Street | Waverey Road and Hennetla 13 centre fne marking)
Sireet
72 3 | BondiRosd |Bondi Imenedialey east of 14 |Contrastng Threshold
Park Parade
. ' Imrnediately west of | .
T 3 Bondi Road  |Bondi Denbam Streel siip lane L Contrasting Threshold
Boonara F " -
T4 3 Avenus Bardi A1 Bandi Raad 4 Contrasirg Threesacld
5 3 |Imperial Avenue |[Bordi At Bandi Roed 14 Contresting Threshold
T 3 | Watson Streat |Bondi At Bandi Road 14 Contrasting Threshcld
77 3| Dcean Street  Bondi A1 Bandi Roed 4 Contrasirg Thresaeld
T8 3 | Bennett Street |Sordi At Bandi Rioed 14 Contresting Threshold
w 3 Bronte Read  |Waverey Morth of Albion Street 14 Contrasting Thresacld
T 5 Bronte Road  |Weverey South of Victara Strest 14 Contresting Theesheld
™ 5 ““S':::tm" Branta [East af Yanka Sirast il Contrasting Threshold
5t Thomas ’ South of Macpherson . i
B0 5 Street Branbe et 4 Conlrasting Threshold
5t Thomas Marth of Macphersen §
8 5 Street Brante Sirast 4 Contresting Threshold
82 5 | BronteRoad [Sronts immeditely east of 14 |Conrasting Threshold
Calga Place ™
) Immedialely east of | ’ -
B 5 Bronte Road | Granke 4 Conlrasting Threshold

Metson Sires

Couneil
Recommendatio

Remowva

Feriove

Remowa

Remnove

Remowe

Remowve

Remowa

Remnove

Workshop
Qutcome

Retained
Remowe
Remowva
Ferove
R Ve
Remowa
]

Remove
Remove
Remoive
R e
Remene
Remove
Remowva
Remnove

Final Recommended Treatment

Recommended
Treatment 1D

Rationale

Edge line markng ta visualy narrow tha roadway. Treatment assists with

Other comments

Bus
Route

Cycle
Route

Edge Line and Centre Line Marking 13 he delneasion of parking Mo Na
Remaved from Scope Iﬁm;;ﬂglﬁl.ﬂld deemed unsate dug 1o possible perceplion as a Ves Ha
Remaoved from Scope Cantrasting threzhald ta highlight eniry 1o High Pedesiran Actiity Area ez Na
Removed from Scope Canbrasting thrashald ta highlight entry 15 High Pedestran Aty Area Mo Ha
Remaoved from Scope Cartrasting threshald ta highlight eniry 1o High Pedestran Actiity Ares No Hao
Removed from Scope Contrasting threshald to highlight eniry 1z High Pedestran Actiity Area Mo Ho
Remaved from Scope Cantrasting threshald to haghlight entry 12 High Pedestnan Actiity Ares M Hi
Remaved from Scope Cantrasting threshald ta highlight eniry 1 High Pedesiran Activity Aree Mo Hio
Removed from Scope Contrasting threshold to highlight eniry 1 High Pedestran &cthity Area Yos Ho
Removed from Scope Cantrasting threahald o highlight entry 1o High Pedestran Aty Ares feg Mo
Remaoved from Scope Cantrasting threshald ta haghlight endry 1o Hiph Pedestran Activity Araa s Yes
Remaoved from Scope Cantrasting threshald ba haghlight eniry 1o High Pedesiran Actiily Area Mo Na
Remaved from Scope Cantrasting threshald ta highlight eniry 1o High Pedestran Actiity Aras No Ha
Remaoved from Scope Cantrasting threshald ta haghlight endry 1o High Pedestran Actiity Araa ez Yes
Removed from Scope Canbrasting threshald ta haghlight eniry 1o High Pedesinan Acinily Area Yes Yes
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FATALO0ZE Treatment Ratioralzation Tablke

P3792 Waverley 40km/h Speed Review Zone 1: Stage 2
Treatment Rationalisation Table

I Zone

Street

Suburb

Location

Treatmant
1]

Initial Recommendation

Couneil
Recommendatio

i}
. ) Immediately east of 5t

a4 2 | Birrell Street | Cueens Pars James Road - Flat-top Road Hump

85 2 | Bimell Street |Cusens Pary| |TOIEABIEY Weslol 5 Wombat Crossing
Brisbane Streat

% | 3 | DirellStreet | Weverky | Mmedistelywestof 5 Wombat Crossing
Goldie Avenue

a7 3 | Birrell Street | Waveriey Al Herristia Street 5 Wombat Cressing

B 5 ""gt':::t”"* Brome | Morth of Viema Strest i . Fles-top Road Humg

Macpherson - . f
23 5 Strost Waverlay West of Lugar Streat 5 ‘Wiombat Crossing
o0 5 | Pacific Street Bronve Length 13 Line marking

Workshop
Qutcome

‘Wombal Cressing

‘Wiombat Crossing

Wombat Cressing

‘Wombal Crossing

Line marking

Final Recommended Treatment

Recommended
Treatment 1D

Rationale

Traffic calming an Bimell Streat by raising platform of existing padestrian

Other comments

Bus
Route

Cycle
Route

Raised Pedestrian Crossing i crnssng Upgrasde existing pedesirian crassrg N Vs
Raised Pedestrian Crossing 5 :mcngelnrm an Birell Streel by ralsmng platarm aof exsting padesiran naracs eidsling padestion croesing Ves Ve
Remaoved from Scope Nat appropriate duwa bo existing signalzed mid-block crossing b Yes
Ralsed Pedestrian Crossing 5 I:E.:r;alnng an Bimell Streat by raising platform of existing padasirian Upgrade existing pedesirian crossing Yas Yes
Removed from Scope E:;r:eﬂ not recessary due o surounding raed conditions ard expected Mo Ma
Raised Pedestrian Crossing 3 mt:::ﬂcrg;:::mremﬂ Sreol by reeing platiomm of exling Upgrade existing pedesirian crssing Yas Yes
Edge Line Marking 13 Edge line markng %o visualy narrow the roadway, bess impacl on High bumover perking along Pacific Sweet Mo Wa

perking/traffic aperations in erea
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APPENDIX F

ROAD TREATMENT RECOMMENDATION MAPS
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APPENDIX G

STREETSCAPE CONCEPT DESIGNS
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PARK PARADE - Flat Top With Blister On Western Side LONGITUDINAL SECTIONS

Nyt

To Birrell Street

%"

~— 150 —={= 5.50 ! -— 1,50 —=

1:50 @ A3 3 a0
U GSA

PD/5.3/19.11- Attachment 1 Page 144



Strategic Planning and Development Committee 5 November 2019

PARK PARADE - Enfry Threshold with Blisters ‘CROSS SECTION

[ )
. . S .é', ‘fh_av'-

es oo e Kerb blister with erb blister with:
. planting olanfing
. .~ Signage SUNST N
W Gl >
= . :

\ X B

| ' AT il

T-& 6.00 et 1,60 —o=

1:50 @ A3
SUUUIGSA

PD/5.3/19.11- Attachment 1 Page 145



Strategic Planning and Development Committee 5 November 2019

PARK PARADE - Entry Threshold With Blisters LONGITUDINAL SECTION

To Birrell Street

1:50 @ A3

wSA
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LAWSON ST - Enfry Threshold With Blisters And Centre Median CROSS SECTION
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LAWSON ST - Entry Threshold With Blisters And Centre Media LONGITUDINAL SECTION

To Birrell Street i - | To Ebley Street

1.50 —= 5.50 t=—1.50 —=

1:50 @ A3
WSA

PD/5.3/19.11- Attachment 1 Page 148



Strategic Planning and Development Committee 5 November 2019

VICTORIA ST - Flat Top With Cycle Diversion With Blisters To Direct Cyclists  cross-section
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VICTORIA ST - Flat Top with Cycle Diversion with Blisters to Direct CyclistsionemupinaL section
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WATSON ST - Flat Top With Blisters
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WATSON ST - Flat Top With Blisters LONGITUDINAL SECTION
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INDICATIVE PLANTING SCHEDULE
TREES

BOTANIC NAME COMMON NAME MATURE HEIGHT X WIDTH (M)
Banksta integrifolia Coastal Banksia 15%6

Banksia serrata Old Man Banksia 15x4

Callisternon viminalis Bottlebrush 15x%x1.3
Cupaniopsis anacardioides Tuckeroo 15x5

Elaeocarpus reticulatus Blueberry Ash 10x4

Melaleuca decora White Feather Honeymyrtle 10x8

Melaleuca styphelioides Prickly Paperbark 10x3
Tristaniopsis laurina Water Gum 15x6

SHRUBS

BOTANIC NAME COMMON NAME MATURE HEIGHT X WIDTH (M)
Baekea imbricata Heath Myrtle 0.75x1

Callistemon viminalis 'Better John' Bottlebrush 0.75x1

Correa alba White Correa 2x2

Crowea saligna Willow-Leaved Crowea 1.5x15
Helichrysum elatum White Paper Daisy

Rhapjiolepsis indica "Snow Maiden' Indian Hawthorn 0.75x0.5
Rosmarinus officinalis Rosemary 1.0x08

Westringia fruiticosa Coastal Rosemary 1.5x15

GRASSES

BOTANIC NAME COMMON NAME MATURE HEIGHT X WIDTH {M)
Cymbopogon citratus Lemon Grass 1x09

Dianella caerulea 'Little Jess' Clumping Dianella 04x04

Lomandra longifolia Mat Rush - various types 06x05

Dianella congesta Beach Flax Lily 1x05

Microleana stipoides Weeping meadow grass 03x0.3

Themeda australis Kangaroo Grass 0.7x0.5

GROUNDCOVERS

BOTANIC NAME COMMON NAME MATURE HEIGHT X WIDTH (M)
Carpobrotus glaucescens Pig Face 02x05
Chrysocephalum apiculatum Yellow Buttons 06x0.5
Delosperma sp. Yellow Ice Plant 03x 05
Hardenbergia violecea False sarspiralla 3x0.2

Hibbertia scandens Climbing guinea flower 05x 3

Scaevola aemula 'Bright Eyes’ Scaevola Bright Eyes 0.5x1.5

selected from Waverley

Counci

n

Pianting o Footpath Garden List

22 OUPOSA
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APPENDIX H

SPEED SIGNAGE RECOMMENDATION MAPS

PD/5.3/19.11- Attachment 1 Page 155



Strategic Planning and Development Committee

5 November 2019

PROPOSED SIGNAGE — ALL SIGNS
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PROPOSED SIGNAGE — ALL SIGNS
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PROPOSED SIGNAGE — ALL SIGNS
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PROPOSED SIGNAGE — LOCAL TRAFFIC AREAS
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PROPOSED SIGNAGE — LOCAL TRAFFIC AREAS
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PROPOSED SIGNAGE — LOCAL TRAFFIC AREAS
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PROPOSED SIGNAGE — HIGH PEDESTRIAN ACTIVITY AREAS AND SCHOOL ZONES
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PROPOSED SIGNAGE — HIGH PEDESTRIAN ACTIVITY AREAS AND SCHOOL ZONES
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PROPOSED SIGNAGE — HIGH PEDESTRIAN ACTIVITY AREAS AND SCHOOL ZONES
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PROPOSED SIGNAGE — 40KM/H ROAD MARKINGS

Study Area Overview
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