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GLOSSARY

Bus Rapid Transit (BRT) A bus operation providing service similar to rail transit, at a lower cost.
BRT systems are characterised by several of the following components:
exclusive transitways, enhanced stops, easily identified vehicles, high-
frequency all day service, simple route structures, simplified fare
collection, and ITS technologies. Integrating these components is
intended to improve bus speed, reliability, and identity and provide a
higher level of bus service.

Frequent O6turn up and gobd service
timetable. Stops every 800 metres to 1 kilometre. Investment in bus
priority infrastructure for fast and reliable journeys.

Also known as Rapid service routes in the Sydney bus context. Rapid
service routes form the backbone of the new bus network, offering fast,
reliable bus travel for customers between major centres. Rapid routes
provide customers with mass transit level services between centres
which are not linked by trains or light rail.

Bus Suburban service routes are a mi>3
timetabled services. Stops are located every 400 metres. Bus priority
targeted at key pinch points to speed up services.

Local service routes are timetabled services. They complete the
network, providing services such as local shopping services, CBD
shuttles and peak express services. Stops are typically every

400 metres. Peak express services can have variable stop spacing.
Services use local streets and roads, and bus priority for peak express
connections.

Heavy ralil A transit system using trains of high performance, electrically powered
rail cars operating in exclusive rights-of-way, usually without at-grade
crossings with high platform stations. The tracks may be in underground
tunnels, on elevated structures, in open cuts, at surface level or any
combination thereof.

For modern rail systems the disti
determined by the type of service (service frequency and distance
between stations) and train characteristics such as floor heights.

Typically timetabled services utilising double deck trains with more
seats per train. Also known as Tier 2 Suburban services in the Sydney
rail context.

Light rail (LRT) An electric railway system characterised by its ability to operate single
cars or short trains along an exclusive rights-of-way at ground level, on
aerial structures in subways or occasionally in traffic with low platform

stops.

Light metro A light rail system designed with provisions for easy conversion to
metro rail.

Metro rail Transit service which operates completely separate from all other

modes of transportation.
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Frequent O6turn up and god ormsutingwi c ¢
timetable. Fast single deck trains, with plenty of seats, more doors,
designed for easy boarding and alighting. Also known as Tier 1 Rapid
Transit services in the Sydney rail context.

Monorail A transit system consisting of vehicles supported and guided by a single
guideway (rail or beam) either elevated or suspended.

Personalised rapid transit A theoretical concept for an automated guideway transit system that

(PRT) would operate small units (two to six passengers) under computer
control over an elaborate system of guideways. Offline stations would
provide demand-responsive service with very short headways with
travel between origin and destination stations without stopping.
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THE BONDI ROADORORRI
TRANSPORT STRATEGY

This corridor transport strategy has been undertaken to support Waverley Council in identifying the most
appropriate response to the existing congestion issues being experienced on the Bondi Road corridor
and to identify the appropriate transport and land use measures required, in line with government policy,
to allow the corridor to function efficiently into the future.

The Bondi Road corridor links the suburb of Bondi to Bondi Junction and the Central Business District of

Sydney via Oxford Street. Alternatively, access to the CBD is facilitated through interchange with the

Sydney Trains network at Bondi Junction. Bondi Road is currently a four lane road (two lanes in each

direction) with the kerbside lane used for car parking outside of peak periodsi dur i ng t he peaks
standi ngd provisions are applied on the peak flow direc

The level of peak hour travel demand is close to reaching the capacity of the road corridor despite the
previous introduction of road and public transport capacity enhancement measures. Significant traffic
congestion is also experienced at weekends and during the warmer months when there is demand for
trips to the beach, and also when special events are held in Bondi. The ongoing efficient operation of
bus services using the corridor is compromised under the business as usual scenario and this will
continue to limit the attractiveness of public transport as a viable alternative to the private vehicle.

Clearly a step change in public transport provision is required to reflect the future of Waverley as a
vibrant inner city (and beachside) area characterised by medium density housing and supported by
viable sustainable travel options. Private vehicle usage on the Bondi Road corridor will have to reduce
over time in line with the change in travel behaviour across Sydney as the population grows and
sustainable transport modes begin to be given priority for road space on corridors supported by the
desired levels of density. There is an opportunity for Council to envisage the Bondi Road corridor as a
doulevard to the beachéwith public transport at its core. This would be consistent with the outcomes of
C o u n Wavedey People, Movement and Places study which identifies Bondi Road as the key public
transport corridor in the local government area.

@ Plan for Growing Sydney6(Department of Environment and Planning, 2014), is the key planning
policy direction for metropolitan Sydney. It identifies Bondi Junction as a key strategic centre for growth
in this part of the city. Waverley sits within the Central District as defined by the Greater Sydney
Commission (GSC) who is tasked with developing and implementing district plans in partnership with
local government. The GSC are currently commencing their metropolitan planning at a district level
which is timely as the planning process will identify the character and level of development that the
community and local government want to see for their communities.

The state government has recognised the importance of the Bondi Road corridor through designating it
as a rapid bus corridor in Sydneyldentfidl busimprovemente ( Tf NS
measures for the corridor include:

A extend bus operating hours and speed up services through wider stop spacing

A implement bus priority infrastructure along the corridor
A introduction of high capacity vehicles
A high quality interchanges with consistent wayfinding and signage
A address bus pinch points with bus priority treatments
Bondi Road Corridor Transport Strategy WSP | Parsons Brinckerhoff
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It is acknowledged that the rapid bus route plans identified by state government are the first step in the
evolution of this important public transport corridor. This study identified options to further enhance the
provision of public transport in the corridor and to this affect, a number of modal options were
considered. A long list of options was initially developed and then reduced to a short list of six concepts
worthy of more detailed examination as identified below (shortlisted concepts identified in bold italic
text):

A  Street level options:

A Bus priority in shared lane

A Bus Rapid Transit (BRT) in managed traffic lanes

A Bus Rapid Transit (BRT) in kerbside lane (e.g. B Line concept)

A Light Rail Transit (LRT) in shared traffic lane

A Light Rail Transit (LRT) in dedicated central lanes
A  Elevated options:

A Heavy rail

A Light Metro

A Monorail

A Personalised Rapid Transit (PRT)
A Underground options:

A Heavy rail

A Metro rail

A Light Metro.
Through a multi-criteria assessment of the six short-listed concepts, those that provided additional
capacity by providing a new/additional corridor to complement the existing capacity of the Bondi Road
corridor scored the highest (i.e. Metro rail and Monorail). The cost (both capital and operational) of
providing these solutions is high and the passenger demand required to make metro rail feasible is not
aligned with the current land use forecasts for the area. Monorail is a transport mode that is currently
not part of the transport planning framework in NSW and has significant visual amenity and station

access issues which are in conflict with the desired urban outcomes for the corridor. Figure E1.1
outlines the operating speed and passenger capacities of the public transport modes considered.
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100 Bondi Road anticipated passengers by 2036 (2,100-2,300 passengers / hr)

Bondi Road ideal speed (30-35 km/hr)

Avergae travel speed km/h

0 5000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000

Passenger capacity (peak direction passengers / hour)

M  Metro Rail o Light Rail

O Heavy Rail @ Monorail

Bus Rapid Transit e Bus

Source: adapted from Transit Capacity and Quality Service Manual (TRB 2003)
Figure E1.1 Typical travel speed and capacity ranges for proposed transit modes

The feasibility an underground heavy rail or metro rail link beneath the Bondi Road corridor may be

achieved through the broader planning for metropolitan scale rail projects such as the Western Sydney

Rail Needs Scoping Study and planning for the Sydney Metro. Several of the options identified that

connect Western Sydney to other areas in Sydney could be extended through to Bondi Junction and

Bondi Beach thuslinkngSydneyds key activity centres and touri st

The concepts that are most likely to be support future public transport demands and achieve the urban
renewal outcomes for the Bondi Road corridor are bus rapid transit (BRT) and light rail transit (LRT).
The introduction of BRT would be a result of direct growth in the patronage of the rapid routes currently
proposed by state government. If increases in patronage occurs through the provision of high quality
and frequent public transport (initially rapid routes) supported by a new land use scenario for the
corridor of high density, mixed use and walkable neighbourhoods between the strong anchors of Bondi
Junction and Bondi Beach, light rail could then be considered as a feasible mode in the medium term.

Both BRT and LRT are the two modes most likely to be connected into the existing Sydney public
transport network in the short to medium term. The Bondi Road bus corridor currently meets the public
transport network (heavy rail) at Bondi Junction interchange before continuing on via Oxford Street to
the Sydney CBD as part of the network of rapid routes.
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The Waverley Light Rail Report (AECOM, 2013) identified a light rail route via Bondi Road which
incorporated:

A An alignment at the eastern end of Bondi Road between Denham Street and Campbell Parade
which has a significant gradient (greater than 7%) that cannot be negotiated by conventional light
rail vehicles

A  ®rive-overblight rail stops which require passengers to load and unload from the light rail vehicle
across a self-managed traffic lane (i.e. no dedicated passenger platform)

A Absence of left and right turn lanes for general traffic along the alignment.

These three key light rail desi gn csignguidehee foanew o n s
light rail schemes and therefore have not been considered feasible in their current form.

A light rail network is also most likely to follow the existing bus corridor on Oxford Street however further
detailed planning of the connections to the Sydney Light Rail network in the CBD would be required as
there are currently limited access points available. Other key considerations such as the location of a
depot would need to be considered.

A ||' |I ™ AuE r.|| -Illl.l
- T N ] "N = == B (| Bl
™ =--I'I'llll--l-

Source: Translink Canada (2011)
Figure E1.2 Car orientated (left) and transit orientated (right) density distribution

To successfully implement a segregated public transport operation within Bondi Road (BRT and LRT),
there has to be an acknowledgement from the community that the corridor will need to be transformed.
This is likely to involve the removal of on-street parking, restrictions to local access and limited property
acquisitions to achieve the required road capacity, turning lanes and compliant stops at intersections.
Currently the Bondi Road corridor is not wide enough to accommodate BRT and LRT when considering
these constraints. The transformation of an enhanced public transport corridor is best achieved when
the transport infrastructure is planned and delivered in close coordination with the desired urban
renewal outcome. This has been the successful approach undertaken by state government for similar
light rail projects in Central and South East Sydney, Newcastle and Parramatta.
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The issue of new funding sources for large scale public transport infrastructure beyond the traditional
constrained approach of government funding or Public Private Partnerships (PPPs) is currently under
investigation by both federal and state governments. Waverley Council has also investigated sources at
the local government level. As the initial rapid route bus plans are likely to be funded by the state
government under Sydneyb6s Bus Future, it is recommen
outcomes of the federal and state government investigations. Any plans for development uplift in the
corridor which would support the establishment of higher capacity public transport is likely to be in line
with current approaches to funding mechanisms such as land value capture. Ultimately the choice of
transport solution, and the funding and timing of the provision of the relevant infrastructure will need to
be supported through coordinated transport and land use planning with the state government and the
application of the business case process.

The strategy applicable to the Bondi Road corridor would best be represented by a transitional
approach that responds to levels of demand supported by land use change through a staged
implementation pathway as indicated below:

Bus Rapid
Transit

The key steps required to realise an improvement to public transport and associated urban renewal of
the Bondi Road corridor include:

A Establish Transport for NSWO6s i mplementation ti mel
corridor from North Bondi to the SydneyCBD as outl ined i nto®nsaeaitey ds Bus
current priority status reflects the current level of public transport congestion experienced. This
short term measure will begin to address the existing public transport constraints within the
corridor.

A Address chronic passenger congestion issues of the existing transport interchange at Bondi
Junction. The transport interchange currently services around 80,000 bus and train passengers per
day. Around 60,000 of passengers arrive or leave on foot (rather than transferring between bus/bus
or bus/train). Bondi Junction currently contributes $1.1 million a year to the NSW State Parking
Levy: since 2000 this has equated to around $20 million (indexed to CPI) which should be used to
fund a major upgrade to the transport interchange.

A Coordination with state government for the i mpl eme
Movement and Places study which identifies the Bondi Road corridor as the primary public
transport corridor in the local government area. This strategy will reinforce the local significance of
the corridor into the local government planning framework.

A  Collaborate with Transport for NSW to incorporate the requirement to upgrade public transport
capacity on the Bondi Road corridor between Bondi Junction and Bondi Beach as part of the NSW
Long Term Transport Master Plan 5 year Refresh in 2017.

A  Coordinate with the state government regarding planning for the Western Sydney Rail Needs
Scoping Study and planning for the Sydney Metro to explore the opportunities to extend rail links
through the CBD from the west to Bondi Beach.
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A Commence the formulation of a future urban design outcome and associated land use strategy for
the Bondi Road corridor between Bondi Junction and Bondi Beach which would ultimately
accommodate BRT or LRT in its street configuration. This strategy should also consider the mix of
land uses and densities required to support these intermediate public transport modes.

A  Coordinate and ultimately seek support from the Greater Sydney Commission (GSC) to improve
the operation and urban form of this key public transport corridor within the Central District. The
initial step in this key stakeholder engagement would be to raise awareness of the existing
constraints to public transport operations in the corridor and incorporate the integrated transport
and land use vision for the corridor into the initial District Plans being developed by GSC in
coordination with local government and its community. This approach can also facilitate the
required support from state government to pursue a City Deal with the Australian Government to
assist in funding for the upgrade of this vital public transport corridor.

WSP | Parsons Brinckerhoff
Project No 2196952A Bondi Road Corridor Transport Strategy
Waverley Council



Int roducti on

1.1 Purpose of this report

Waverley Council has commissioned this study with the overall aim to demonstrate to State Government that
there are growing capacity concerns associated with the movement of people along the Bondi Beach to
Bondi Junction corridor via Bondi Road and develop key transport solutions.

Council is seeking answers to the following issues:

Identify the nature and extent of the transport problems

2. Compare a range of rapid mass transit options for the key transport corridor between Bondi Beach and
Bondi Junction, which broadly takes into consideration the high level costs and benefits, i.e.:

a) Preliminary pre-feasibility costs

b) Key benefits such as improved liveability (which will be essential to garner community support);
improved transport access and reliability; and better social, environmental and economic
outcomes.

3. Demonstrate how the proposal connects to, and completes, the broader Sydney metropolitan transit
network i including linking to the heavy rail network at Bondi Junction.

4. Broadly demonstrate how the capital works for the project would be funded, for example value capture
along the transit corridor; sale or lease of assets; and what Council can do to ensure best outcomes.

1.2 Desired outcomes
Council is seeking to understand how it can reduce reliance on private car travel by increasing mode share
of public transport (and walking and cycling). To achieve greater mode share of public transport there will

need to be improved level of service through greater reliability, speed, convenience of access, and frequency
of public transport.

1.3 Structure of the analysis

This report has been produced in a format that generally

follows the guidelines for making submissions to
Infrastructure Australia as set out in their document

Better Infrastructure Decision-Making§ August 2014,

This will allow Council to consider the strength of its case
for obtaining the funding and approvals required to

support the transport outcomes identified in this strategy Stage 4: Problem Analysis
document.
Stage 5: Options Generation

Stage 7: Solution Evaluation

Stage 3: Problemn Assessment

Bondi Road Corridor Transport Strategy WSP | Parsons Brinckerhoff
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Background

2.1 History of the Bondi Road

Bondi Road began its life as a dirt track connecting the fledgling town of Sydney to the beach at Bondi. The
road was affected by weather conditions and the first motor vehicles struggles with the resulting muddy
conditions. The popularity of the seaside location and its proximity to Sydney made it a popular destination
and holiday location which spurned a seaside village and amusement park.

Over one hundred years ago, a tram line was provided from the Bondi Aquarium terminus at Fletcher Street
to a reversing loop at the southern end of Bondi Beach. The early rolling stock consisted of steam tram
motors units hauling two passenger cars.

VWWL@O LLANRA

Bin Buexieal

Source: National Library of Australia, Digital Collection, 2013
Figure 2.1  The former Waverley tram network 19077 1920

Electric tram services from the city to Bondi Beach began on October 19, 1902, and the access provided by
the trams further fostered the development of the tourism orientated industry at Bondi Beach. The Bondi tram
loop was removed as part of Waverley Council's Bondi Improvement Scheme in the 1920's and the trams
rerouted along Campbell Parade to a new terminus at North Bondi. The terminus site is still used today as
the bus terminus.

The tracks diverted off Bondi Road at Denham Street to avoid a steep gradient at the eastern end of
Bondi Road, eventually passing under Bondi Road via Rowland Avenue and passing through a cutting to join
Campbell Parade near Francis Street.

At Bondi Junction, the route followed Oxford Street, which was at that time a strip shopping centre, and then
continued to the CBD, connecting to the CBD network at Elizabeth Street.
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The tram depot and storage yard was located on the corner of Oxford Street and York Road, and the site is
still used as a bus depot today. The trams were stored in a large building at the back along York Road which
was serviced by 17 tracks. There was also a large substation at depot site to supply traction power to the
network.

In 1914 another tram route was provided to the Bondi North terminus via Curlewis Street. This was an
extension of the Bellevue Hill line which relieved congestion along Oxford Street.

The last Bondi tram to operate to Bondi Beach via Bondi Road occurred in 1960.

-
£ Macrar en s Qauth

Figure 2.2  Eastern Sydney tram routes at maximum extent
2.2 The transport corridor today

The Bondi Road corridor of today is representative of
an inner urban street which began its life as an
undeveloped connection from the evolving areas of
Sydney to Bondi Beach and has intensified in its use,
and its surrounding land use, in response to the
growth of Sydney. The road corridor today serves a
multitude of functions and often struggles under the
diverse role that it plays.

The road corridor is about 20 m wide and
accommodates two traffic lanes in each direction,
and 3.5 m wide pedestrian zones on each side.
There is limited use of nature strips and plantings
with these restricted largely to residential precincts
along the corridor.
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Key observations about existing transport in the corridor include:

A Traffic access to Bondi Junction and the Sydney CBD i Bondi Road is the principal road connection
between the Sydney CBD and Bondi Beach from Bondi Junction. It also serves to connect residents of
Bondi area to the strategic centre located at Bondi Junction. Bondi Road is experiencing traffic
congestion caused by peak period flows and special events held at Bondi Beach. However, the road
also performs a local connectivity function with a significant number of local northi south journeys, and
trips to Bondi Junction also using sections of the road. These increasingly put pressure on the corridor
at times when the normal two traffic lanes are reduced to a single through lane due to parking during
off-peak periods.

A  Public transport access to Bondi Junction and the CBD i The corridor contains a number of bus
services as indicated in Figure 2.3. Buses operate within the general traffic flow, generally sharing
the kerbside lane with cars during peak periods when parking is restricted, and using the centre lane
during off peak periods when car parking occupies the kerbside lanes. Bus stops provide a high level
of access being spaced at around 150 m intervals through the commercial precincts (which represent
most of the corridor) but can stretch out to nearly 400 m on other parts of the route. All buses call at the
Bondi Junction Station interchange with Route 333 and 380 continuing along Oxford Road to the CBD.
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Source: Sydney Buses (January 2016)
Figure 2.3  Bus routes serving the Bondi area

A  Sustainable transport modes i There is no special provision along Bondi Road to promote cycling
activities, with bicycle riders currently sharing general traffic lanes and negotiate the space between
parked cars and the flowingtraf f i ¢ i ntroducing risks associated with
From a pedestrian perspective the road corridor provides a significant barrier between activities on each
side of the corridor, with the only crossing points located at signalised intersections which are few and
far between. This encourages people to try to cross the road mid-block in an environment that does not
support the safety of pedestrians.

A  Emergency services i Bondi fire station is located in north Bondi and units from this brigade use
portions of Bondi Road to access areas to the south. When support is required from other stations (such
as Woollahra) then Bondi Road provides the most direct route to the Bondi area. The closest
ambulance stations are located at Bondi North and Paddington with Bondi Road being an important
access route to the major hospitals such as St Vince
Sydney Childrenbésé Hospitals in Randwick.
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2.3 Land use
2.3.1 Context

The road is lined by a variety of land uses, the most dominant of which is retail/lcommercial activities linearly
aligned in a manner consistent with strip shopping centres. Also residential uses are dominant within the
corridor in the form of two and three story higher density residences, with some extending to 10 stories, as
well as a small number of semi-detached.

Bondi Junction is composed of mostly high density, mixed land use with a significant volume of commercial,
retail and residential development. This location has a relatively high number of car parking bays overall. The
Bondi Junction area is part of the State Government Parking Levy (Category 2) and contributes $1.1 million
per annum to this levy.

However, development control plans have limited the supply of additional car parking in both Bondi Junction
and Bondi Beach in the recent past. Consequently there has been no increase in the number of vehicles per
dwelling for the past 20 years in both of these locations (19867 2011 Census data).

Along the Bondi Road corridor there are pockets of both low/medium density (17 2 storeys) and high density
(471 6 storeys). The current Local Environment Plan (LEP) does not allow for significant changes to this
pattern. In order to substantiate an investment in mass transit style solutions for the corridor, there would
need to be a significant increase in land use intensity over the length of the corridor, with a focus around the
location of public transport stops/stations.
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Source: Translink Canada (2011)
Figure 2.4  Car orientated (left) and transit orientated (right) density distribution

The Bondi Beach area is characterised by interwar walk-up residences, with some newer developments of
higher density. With the recent changes to the NSW strata title legislation there may be opportunities for
older residential strata units to redevelop.
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2.3.2 Existing land use character

The Waverley LGA population stands at just under 73,000 according to ABS data (2015). 44,600 residents

are employed and there are approximately 26,600 jobs in the LGA according to NIEIR data (2015). The

highest population densities reflect the settlement pattern along the coastline and Old South Head Road and

the concentrations around the Bondi beach 6town centre

Source: Atlas id, 2016
Figure 2.5  Population Density in Waverley LGA

Housing Densityacr oss the LGA reflects the historical o6full I
suburbs in the 1960s and 70s, leaving a legacy of mid-scale townscape but high density apartment living. In

recent years, a wave of new high rise development has occurred during the property boom, leaving towers

across the skyline of Bondi Junction and the beachfront at Bondi. The Bondi Beach area has become

increasingly urbanised as demand to access and live by the beach has increased in line with the rise in

premium lifestyles and property prices.

Source: Atlas id, 2016
Figure 2.6  Housing Density in Waverley LGA
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https://en.wikipedia.org/wiki/Brisbane_Transport
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