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INTRODUCTION
Arup Transport Planning has been commissioned to undertake a detailed traffic study of the
St Leonards area for North Sydney Council. This report presents the findings and
recommendations of the study.

2.

SCOPE

2.1

Aim of the study
The aim of the study is to create a Management Plan for the St Leonards area for the next ten
years. Identify relevant traffic management and pedestrian issues and establish actions to
implement the strategy and accommodate growth. More specific areas to be addressed are:
a. To review the existing road network and identify improvements where required to ensure
minimum impact on the surrounding road network.
b. To assess future traffic flows in the study area to accommodate potential growth and
development.
c. To assess the possible impact on the existing road hierarchy from the construction of
Herbert Street Link Road, Gore Hill Tunnel and Lane Cove Tunnel developments
d. To establish a pedestrian network strategy with consideration for existing and future
demand. Designs should encourage pedestrians to use public transport and facilitate
movement through Atchison Street as the principle east / west access.
e. To assess the impact of making Atchison Street one way east bound and restricting
vehicle access/movements at its western end (intersection with Christie Street) to ‘Left in’
only from the south bound lane in Christie Street.
f.

2.2

Identify and recommend a network of bicycle routes such as the inclusion of a bicycle
route in Atchison Street for implementation.

Aim of this Report
This report presents the recommendations of the study

2.3

Study Area
The study area is bound by the North Shore Railway Line and St Leonards Railway Station to
the west, Chandos Street to the north, Oxley Street, Clarke Street and Hume Street to the east
and Pacific Highway to the south. The study area is indicated in Figure 1.
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Study
Area

Figure 1

Study Area
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3.

EXISTING CONDTIONS

3.1

Population and Landuse
The study area is characterised by high-density residential buildings, commercial offices and
other mixed use type of developments. The largest trip attractors in the study area are St
Leonards Station and ‘The Forum’.
In 2001, St Leonards was rezoned from a low-scale industrial and commercial centre to
mixed-use zone under the North Sydney Council Local Environmental Plan (LEP). This
rezoning allows for the redevelopment of the St Leonards area into a medium to high-rise
commercial and residential centre, and consequently increasing the working and residential
populations in the area.
It was estimated by the North Sydney Council that the supply of residential accommodation in
the St Leonards Centre prior to the rezoning was 103 dwellings. At a rate of 1.87 persons per
dwelling (2001 Census), this results in a residential population of approximately 193 people.
It is assumed that recent high-density residential developments created an additional 907
dwellings in the study area, increasing the overall residential population to 1,896 people. The
most notable recent developments in the study area are The Abode, Arden and Nexus
apartments.
There is an estimated 117,340 m² of commercial floor space and 65,000 m² of retail space in
the St Leonards Centre. High-density commercial developments are concentrated on the
western part of the study area, towards St Leonards railway station. Main retailing activities
are of the furniture showroom type located along Pacific Highway towards the southeastern
part of the study area.

3.2

Vehicular Traffic Conditions
3.2.1

Existing Traffic Volumes

Intersection surveys were conducted at key intersections within the study area in order to
capture the existing traffic volumes during the morning and afternoon peak periods. The
intersections surveyed for this study were:
•
•
•
•
•
•
•
•

Pacific Highway and Christie Street (Signals)
Christie Street / Atchison Street (Priority Control)
Christie Street / Chandos Street (Roundabout)
Atchison Street / Mitchell Street (Priority Control)
Chandos Street / Oxley Street (Roundabout)
Albany Street / Oxley Street (Roundabout)
Oxley Street / Clarke Street (Priority Control)
Clarke Street / Hume Street (Priority Control)

The traffic volumes at these intersections are indicated on Figure 2 and Figure 3.
General observations indicate that the main route through the area is along Christie Street and
Chandos Street. Lower volumes are experienced on Atchison Street and Clarke Street.
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Existing Morning Peak Traffic Volumes
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Existing Afternoon Peak Traffic Volumes
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Intersection performance and capacity

Intersection performance at key intersections was modelled using SIDRA for both the
morning and afternoon traffic peak periods. It should be noted that the results shown are for
individual intersections and do not take into account the effect of other intersections. The
performance of the intersections analysed are summarised in Table 1.
Table 1:

Existing Intersection Performance

Intersection
Pacific Highway / Christie Street
Christie Street / Chandos Street
Chandos Street / Oxley Street
Albany Street / Oxley Street

Peak
Period

Control
Type

DoS

LoS

Delays
(s)

Queue
(m)

AM

Signals

0.93

B

24

290

PM

Signals

0.97

B

21

213

AM

Roundabout

0.51

A

11

30

PM

Roundabout

0.37

A

13

20

AM

Roundabout

0.56

B

15

37

PM

Roundabout

0.51

A

15

30

AM

Roundabout

0.47

A

11

26

PM

Roundabout

0.60

A

14

42

For the intersection of Pacific Highway with Christie Street, in both the morning and
afternoon peaks, right-turning vehicles from Christie Street experiences the longest delays.
SIDRA predicts the 95th percentile queue length in Christie Street would extend to 148m and
187m in the morning and afternoon peak respectively. This is consistent with on-site
observations of longer queues in the afternoon extending at times to Chandos Street.
The Degree of Saturation (DoS) is the ratio of arrivals to the intersection capacity. Values
should be generally less than 1. A value of 1 indicates that the intersection is at capacity. The
degree of saturation for the intersection of Pacific Highway with Christie Street is reported to
be close to 1 and indicates that although delays are acceptable any gain in traffic or reduction
in capacity will quickly increase delays at this intersection.
The analysis indicates that generally the intersections within the study area are operating at
level of service A or B. As mentioned above, the operation of the Chandos Street / Christie
Street intersection is affected at times by the queuing from the Pacific Highway. The effect of
such queuing was not included in the analysis.
3.2.2.1

Definitions

Level of Service: The Level of Service (LoS) for the three Control Modes is based on the
average delay in seconds per vehicle.
For Traffic Signals, the average delay per vehicle is calculated as Delay/(All Vehicles).
0 to 14 = "A" Good
15 to 28 = "B" Good with minimal delays and spare capacity.
29 to 42 = "C" Satisfactory with spare capacity.
43 to 56 = "D" Satisfactory but operating near capacity.
57 to 70 = "E" At capacity and incidents will cause excessive delays.
>70 = "F" Unsatisfactory and requires additional capacity.
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For Give Way and Stop Signs, the average delay per vehicle is selected from the movement
with the highest average delay per vehicle.
0 to 14 = "A" Good.
15 to 28 = "B" Acceptable delays and spare capacity.
29 to 42 = "C" Satisfactory but accident study required.
43 to 56 = "D" Near capacity and accident study required.
57 to 70 = "E" At capacity and requires other Control Mode.
>70 = "F" Unsatisfactory and required other Control Mode.
For Roundabouts, the average delay per vehicle is selected from the movement with the
highest average delay per vehicle.
0 to 14 = "A" Good.
15 to 28 = "B" Acceptable delays and spare capacity.
29 to 42 = "C" Satisfactory.
43 to 56 = "D" Near capacity.
57 to 70 = "E" At capacity and requires other Control Mode.
>70 = "F" Unsatisfactory and requires other Control Mode.
Degree of Saturation: The DoS is another measure of the operational performance of
individual intersections. As both queue length and delay increase rapidly as DS approaches
1.0, it is usual to attempt to keep DoS to less than 0.9. Values of DS in the order of 0.7
generally represent satisfactory intersection operation. When DS exceeds 0.9 residual queues
can be anticipated.
3.2.3

On-site Traffic Observations

The intersection of Christie Street with Pacific Highway tends to queue back on Christie to the
roundabout at Chandos Street. At some stages during the survey, the queue extended into
Chandos Street. This impacts on the performance of the roundabout at Chandos and Christie
Street.
Queues in Christie Street would also impact on the operation of the Christie Street / Atchison
Street intersection.
There is a significant difference between the numbers of vehicles heading eastbound on
Atchison Street at Christie Street and those arriving at western approach on Mitchell Street.
On site observation confirmed by a second site visit (20/09/04) revealed that a significant
number of vehicles either begin their journey in Atchison Street and head eastbound, drop off
passengers and turn around or are delivering goods. A number of these vehicles were taxis.
Therefore there is a higher through traffic volume westbound on Atchison Street.
Atchison Street is a two-way street with parking on both sides. A mixture of high-density
residential and commercial developments has frontages along the street. In addition, there are
a small number of cafes and small businesses on the street level. With the exception of the
IBM building, there are minimal vehicular accesses from Atchison Street, with most utilising
the back lane access through Atchison Lane.
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Characteristics of Atchison Street

Atchison Street towards St Leonards Railway Station

Currently access from Christie Street to Atchison Street is left in only. From site observations,
a number of cars turn right from Christie Street.
The surveys indicate that Atchison Street has relatively low volumes of traffic. The dominant
through traffic flow in Atchison Street is from east to west.

3.3

Pedestrians
3.3.1

Pedestrian Network

The North Sydney Network and Amenity Study (Keys Young 1999) identifies Chandos Street
and Atchison Streets as pedestrian commuter routes. Chandos Street is particularly identified
as a link through to St Leonards Station and the Royal North Shore Hospital. (p14).
3.3.2

Pedestrians crossing Christie Street

The major pedestrian flows were observed in the morning peak. The major pedestrian attractor
in the area is St Leonards Station. From The Forum development, passengers enter the study
area either from:
•
•
•

Passage and stairway through to Chandos Street,
Sergeants Lane, or
Pacific Highway

The largest number of pedestrians access the station at Sergeants Lane. A significant number
of pedestrians also arrive by bus at St Leonards Station. Figure 1 below indicates the
pedestrian volumes crossing Christie Street at various locations.
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520 people /hr
Chandos Street
Christie Street

St Leonards
Station

860 people /hr
Atchison Street

Pacific Highway

Figure 4

250 people /hr

Indicative pedestrian flows at St Leonards Station in the peak hours

There is currently no pedestrian crossing facility on Christie Street at the Sergeants Lane.
Pedestrians crossing here in the peak hour tend to weave through the queued vehicles on
Christie Street. There are conflicts with southbound traffic queuing at the Pacific Highway
and Northbound traffic turning from the highway.
The splitter islands at the Chandos Street roundabout allows a staged crossing of Christie
Street. This location also has relatively lower traffic speeds due to the roundabout.

3.4

Bicycles
The North Sydney Bicycle Plan (Arup 2003) identifies Atchison Street as a significant bicycle
route connecting St Leonards Station to existing bicycle routes on Miller Street. The planned
route would be mainly on road shared roadway and bicycle lanes where traffic volumes
warrant.
There are no formalised bicycle routes within the study area.

3.5

Public Transport
The area is well serviced by both trains and buses with St Leonards Station acting as an
interchange.
Buses operate primarily along the Pacific Highway. Bus stops are located at the Pacific
Highway entrance to St Leonards station for southbound buses and on the southern side of the
Pacific Highway for northbound buses. Bus routes that stop here include, 140, 143, E43, 144,
200, 250, 252, 253, 254, 286, 287, 289, 290 and 294, covering an area from Manly Wharf,
Chatswood, Epping Station, Taronga Zoo, Lane Cove, City (Town Hall) and Bondi Junction.
Figure 5 shows the available public transport connections within the vicinity of the study area.
In addition to the services provided by Sydney Buses, Westbus operates a peak period service
from the Hills District to St Leonards via the M2 Motorway.
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Figure 5

Bus Routes servicing the Study Area

Trains to the city arrive at frequencies of 12 per hour in the peak period and approximately 8
per hour during the off-peak periods. The CityRail website lists the following facilities as
available at St Leonards Station as indicated in Table 2.
Table 2:

Facilities at St Leonards Station

!

'(
'

"

#

$%
$&

)
)
)
"#
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4.

FUTURE CONDITIONS

4.1

Land use and Population Growth
It is anticipated by North Sydney Council that the residential population of St Leonards Centre
would increase to 4,200 people within the next 10 years. It represents an increase of 1,232
dwellings to a total of 2,246 dwellings within the centre.
It is also estimated that the growth will generate an additional 17,600 m2 in commercial floor
space, based on a projected growth of 15%. Including the existing stock of commercial and
retail floor space, a total of 195,000 m² of commercial and retail floor space is expected within
the centre in the next 10 years.
A preliminary analysis was conducted to determine the ultimate residential capacity of St
Leonards Centre based on the zoning requirements in the area as outlined in the North Sydney
LEP (2001). In addition, an on-site survey of current building conditions was conducted for
the study area to determine the percentage of lots that could potentially be redeveloped.
The future growth for the town centre is based on an assumption that in each mixed zone, it
would contain a certain percentage of commercial and retail activity based on the distance
away from St Leonards railway station. In addition, the following assumptions are made in the
projections:
•

Each developable lot is assumed to be redeveloped based on the allowable building
height;

•

The maximum footprint of the building is 85% of the available land area;

•

An average floor height of 3 metres; and

•

An average dwelling size of 95 m2.

From the above assumptions, it is projected that the study area would have an ultimate
capacity of approximately 2,200 dwellings and 190,000 m² of commercial/retail space.
Refer to Appendix A for the details of the analysis.

4.2

Impact of the Lane Cove Tunnel
The EIS for the Lane Cove Tunnel and associated improvements (October 2001) modelled the
impact of the works associated with the Lane Cove Tunnel. The EIS indicates that the most
significant impact on the study area will be from the new Falcon Street Ramps.
The model suggests a reduction in traffic on Falcon Street east of Miller Street by 31.5% and
19.9% in morning and afternoon Peaks respectively (2016). This indicates that traffic
previously using the Pacific Highway and Falcon Street will be redirected via the Warringah
Freeway and hence there will be a reduction in traffic on the Pacific Highway.
An alternative route to the Pacific Highway from the east is via Ernest Street / Alexander
Street / Chandos Street and Christie Street. Using similar logic it may be expected that the
Lane Cove Tunnel and associated works will reduce traffic in Chandos Street and Christie
Street, but most likely to a lesser extent.
The EIS summarises the effect as “some transfer of traffic from the Pacific Highway/ Falcon
Street and other ‘rat runs’ to the Gore Hill Freeway between Longueville Road and Falcon
Street.

J:\84072\FINAL TRAFFIC REPORT.DOC

Page 11

Issue

Arup
16 December 2004

North Sydney Council

4.3

St Leonards Traffic and Pedestrian Management Plan
Final Report

Herbert Street Link Road
This proposed link road is anticipated to be a two-lane road linking the existing Meriton
railway overbridge at Herbert Street to the western end of Chandos Street. This will provide a
direct road link from Herbert Street to Chandos Street. The road is currently private access to
a residential development.
Willoughby City Council indicated that this work is needed to relieve the collector road route
of Ella Street-Dalleys Road from additional traffic. This route currently carries peak hour
traffic flows that are at the maximum environmental capacity threshold for collector road
within a residential area.
The impact of this road link would probably increase traffic onto Chandos Street while
reducing traffic through Dalleys Road and Northcote Street.
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ATCHISON STREET TREATMENT
As part of the St Leonards Public Domain Strategy, it is proposed to downgrade the traffic
role of Atchison Street, in order to provide a safe pedestrian focal point for residents and users
of St Leonards.
The main traffic changes in relation to Atchison Street are the reduction to a one-way
movement from Christie Street to Oxley Street and the implementation of a bicycle route
through the town centre. Vehicular access to car parking would still be maintained through the
two-way laneway behind Atchison Street. The entry to Atchison Street from Christie Street
would be left in only, as per existing condition
In addition, the east-west pedestrian movements through the centre are to be enhanced,
particularly between Atchison Street, Sergeants Lane and The Forum/St Leonards Railway
Station.

5.1

Sergeants Lane Signals
It is proposed that the existing signal at the intersection of Pacific Highway and Christie Street
is to be extended to include Sergeants Lane. The Sergeants Lane signals would provide a
signalised pedestrian crossing between the southern side of Sergeants Lane and the northern
side of Atchison Street.

Existing condition at Christie Street and Sergeants Lane

These signals would be coordinated with the Pacific Highway signals. Vehicles would be
allowed to queue through the Atchison Street junction, as the exiting traffic would be removed
with the one-way treatment. The existing flashing yellow light treatment (for left turning
vehicles from Pacific Highway southbound) would also be implemented at the new signals to
enhance pedestrian safety and improve traffic circulation.
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As discussed in Section 3.3, there are significant pedestrians flows crossing Christie Street at
the Sergeants Lane alignment with 860 people per hour observed during the morning peak.
Christie Street carries some 1,000 to 1,200 vehicles two-way in the peak hours. The warrants
for traffic signal controlled pedestrian crossings are satisfied if the pedestrian flow per hour
exceeds 250 for four one hour periods and the total vehicular flow per hour exceeds 600. It is
therefore likely that the warrant is satisfied at this location.
Refer to Figure 6 for the concept design of the proposed treatment.

Figure 6
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Bicycle Facilities
The North Sydney Bicycle Plan (Arup 2003) identifies Atchison Street as a significant bicycle
route with bicycle lanes proposed adjacent to the parked cars in a two-way arrangement. The
proposal to have only one way eastbound traffic in Atchison Street requires consideration of
an alternative westbound bicycle facility. Ideally the facility should provide for two way
bicycle operation on the same road and along the most direct desire line. Atchison Street was
chosen to provide this function due to its direct connection east-west and the lower traffic
volumes when compared to parallel routes. The only viable alternative would be to designate
Atchison Lane for cycling in one or both directions. Atchison Lane is used for vehicle access
to basement car parks and loading docks for the majority of buildings fronting Atchison
Street and Chandos Street. Given the narrow width of the lane, the significant vehicle
interaction with driveways and the low profile nature of the lane, it is not considered to be an
appropriate alternative.
The most appropriate solution is one that allows for bicycles to travel in both directions in
Atchison Street.

5.3

Atchison Street Streetscape Proposals
Atchison Street has an existing 12.8m wide road pavement between kerbs and is configured as
parking lanes on each side and a single traffic lane in each direction. The St Leonards Public
Domain Strategy aims to increase the width of footpaths in Atchison Street to improve the
pedestrian environment. Two options have been considered for one-way traffic flow that
include increased pedestrian widths and two-way bicycle facilities.
The first option involves marking a contra-flow bicycle lane on the road pavement and
includes widening of the footpaths. A 3.5m wide traffic lane and 1.5m wide contra flow
bicycle lane combine to provide a 5.0m wide area between parked cars on both sides.
Eastbound cyclists travel with the vehicles in the travel lane. This is a sufficient width for a
vehicle to pass another vehicle that has broken down. A 1.7m widening of the footpath is
achieved under this option. Good visibility is available to cyclists using the contra flow lane
because vehicles travelling in the travel lane or parking will be face on to approaching
cyclists.
The second option involves a two-way bicycle facility located as an extension of the southern
footpath. The bike facility would be at the same level as the footpath but identified by a
different pavement treatment and separated in part by the street furniture and trees along the
existing alignment. A 1.4m wide extension of the northern footpath is possible. This
arrangement removes bicycles from the roadway but introduces activity at the pedestrian
level. A major disadvantage of this option is the treatment of bicycles at the cross street
locations. At these points, cyclists will interact with pedestrians and will need to cross the
road to rejoin the two way arrangement to the east.
The preferred arrangement for logical interaction between vehicles, bicycles and pedestrians
at intersections is the first option as shown in Figure 7. The contra-flow bicycle lane would be
highlighted by sections of green pavement marking and possible delineation by short medians
at intersection points.
At the Atchison Street / Mitchell Street intersection, it is recommended that the kerbs be
extended on all corners to create single traffic lanes and provide safer pedestrian crossing
facilities. This arrangement is shown in Figure 8. Formal marked crossings are shown on three
sides of the intersection although these may not meet the formal warrant. The shorter crossing
distances will improve the ability for pedestrians to cross regardless of achieving the
crossings.
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The mid block pedestrian crossing locations shown in Options 1 and 2 may not be achieved as
formal marked crossings, but will achieve improved crossing opportunity between kerb
extensions.
The Atchison Street one-way traffic arrangements would terminate at Oxley Street. Figure 9
shows a suitable arrangement where the kerbs are extended into Atchison Street on all four
corners but the Oxley Street 9.0m pavement width is maintained. This allows central
pedestrian refuges to be located in Oxley Street on both footpath alignments to improve the
safety for pedestrians crossing Oxley Street.

J:\84072\FINAL TRAFFIC REPORT.DOC

Page 16

Issue

Arup
16 December 2004

North Sydney Council

Figure 7

St Leonards Traffic and Pedestrian Management Plan
Final Report

Atchison Street one-way with contra flow bicycle facility
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Atchison Street / Mitchell Street Intersection Proposal
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Atchison Street / Oxley Street Intersection Proposal
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Traffic Impacts
The traffic impacts of the proposed Atchison Street one-way treatment are analysed at key
intersections within the study area. The future impacts of the projected population growth, the
Lane Cove Tunnel and the Herbert Street Link are also modelled.
5.4.1

Population Growth

From the residential and commercial growth potential estimated for the study area, it is
estimated that a total of 855 additional vehicles would be generated. This comprises of 487
vehicles generated from residential developments and 368 vehicles generated from
commercial developments.
The traffic generation rates used are based on the RTA’s Guide to Traffic Generating
Developments for commercial and medium to high-density residential developments. For
residential developments, various traffic generation rates are used depending on the estimated
development density, ranging from 0.24 to 0.5 peak hour vehicle trips per dwelling. A rate of
2 peak hour vehicle trips per 100 m² is used for commercial developments.
The generated traffic for each block within the study area are distributed according to the
following approaches:
•

North via Willoughby Road

•

East via Chandos Street/Albany Street

•

South via Pacific Highway

•

West via Pacific Highway

The peak directional split applied for the traffic generated by the residential and commercial
developments are summarised in Table 3.
Table 3:

Peak Directional Split

Peak Period

Direction

Morning
Afternoon

Residential

Commercial

Inbound

10%

80%

Outbound

90%

20%

Inbound

70%

20%

Outbound

30%

80%

It is assumed that 90% of the traffic generated would utilise the back lane access, and 10% of
the traffic generated would be visitors, utilising the main street frontage access. As all the
laneways within the town centre would maintain a two-way directional flow, the impacts
caused by the one-way treatment of Atchison Street would be minimal for local traffic.
For the further details of the traffic generation and distribution, refer to Appendix A.
5.4.2

External Impacts

In addition to the traffic changes caused by the local development, the traffic within the study
area would be impacted by the completion of the Lane Cove Tunnel (and Falcon Street
Ramps) and the Herbert Street Link Road.
The Lane Cove Tunnel EIS suggested that on the completion of the tunnel and the associated
northern ramps on Falcon Street, traffic on local rat runs would see a reduction by up to 30%.
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In this analysis, a conservative figure of 10% reduction is used for through traffic on Pacific
Highway, Chandos Street and Albany Street.
The completion of the Herbert Street Link Road would divert the existing traffic from Ella
Street – Dalleys Road onto Chandos Street. An additional 250 vehicles per hour of through
traffic is assumed for the analysis. It is assumed that approximately 150 vehicles per hour
would be travelling in the peak direction, and 100 vehicles per hour in the anti-peak direction.
5.4.3

Intersection Performance

The projected traffic volumes in the study area for the morning and evening peak are
represented in Figure 11 and Figure 12 respectively. This includes the redistribution of
existing traffic from the Atchison Street treatment, local population growth and external
impacts such as Lane Cove Tunnel and Herbert Street Link Road.
As the performance of the urban road network is usually determined by intersection capacity
rather than mid-block capacity, it is important to analyse the performance of key intersections
within the study area using the projected traffic volumes. It should be noted that the results
shown are for individual intersections and do not take into account the effect of other
intersections.
For the proposed Sergeants Lane signals, it is analysed as a combined intersection with Pacific
Highway, Atchison Street and Christie Street. An additional yellow time for the Christie
Street approach is used to simulate the additional clearance time needed for the combined
intersection. As vehicles turning left into Atchison Street from Christie Street would likely be
impacted by the queued traffic from Pacific Highway, for modelling purposes, these vehicles
are combined with vehicles turning left from Christie Street to Pacific Highway.
The performance of the intersections analysed are summarised in Table 4.
Table 4:

Future Intersection Performance

Intersection

Peak
Period

Control
Type

DoS

LoS

Delays
(s)

Queue
(m)

Pacific Highway / Christie Street /
Atchison Street

AM

Signals

0.89

B

15

193

PM

Signals

0.88

B

16

160

Christie Street / Chandos Street

AM

Roundabout

0.68

A

14

54

PM

Roundabout

0.52

A

14

32

AM

Roundabout

1.05

F

114

297

PM

Roundabout

0.87

C

33

132

AM

Roundabout

0.57

A

13

39

PM

Roundabout

0.75

B

15

73

Chandos Street / Oxley Street
Albany Street / Oxley Street

The combined intersection of Pacific Highway, Christie Street and Atchison Street is
performing satisfactorily, with slight improvements compared to the existing condition. This
is most likely to be contributed to the reduction of through traffic from Chandos Street and
Pacific Highway from the Lane Cove Tunnel project.
With an increase of traffic on Chandos Street due to the completion of Herbert Street Link
Road, the performance of the Chandos Street/Oxley Street intersection degraded to a level of
service of F during the morning peak period. With an increase of through movement on
Chandos Street, fewer gaps are available for vehicles exiting Oxley Street, requiring the
vehicles to give way to the heavy through movement on the right.
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The other key intersections within the study area are operating satisfactorily with a level of
service of B or greater.
In order to improve the future performance of the Chandos Street/Oxley Street intersection,
the possibility of providing a signalised intersection is investigated. The results from this
analysis is summarised in Table 5.
Table 5:

Future Intersection Performance

Intersection
Chandos Street / Oxley Street

Peak
Period

Control
Type

DoS

LoS

Delays
(s)

Queue
(m)

AM

Signals

0.79

B

21

146

PM

Signals

0.82

B

21

106

The installation of signals at the Chandos Street/Oxley Street intersection improved the
intersection performance to a level of service of B for both peak periods. Due to the heavy
through movement on Chandos Street and the heavy left turn movement from Oxley Street
northbound, two lanes would be required for the Chandos Street approaches and southern
Oxley Street approach. This would translate to a reduction of parking spaces currently present
on the approach to the intersection. Figure 10 provides a graphical representation of the
proposed intersection layout.

Figure 10 Proposed Intersection Layout

During the morning peak period, the maximum 95th percentile queue is on the westbound
Chandos Street approach. The queue length is estimated to be 146 m, which could possibly
impact on the performance of the signalised intersection at Chandos Street with Willoughby
Road. If signals are to be installed at this intersection, it is recommended for the Oxley street
signals be coordinated with the Willoughby Road signals, in order to minimise the impacts of
vehicles queuing along Chandos Street.
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Figure 11 Projected Morning Peak Traffic Volumes
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Figure 12 Projected Afternoon Peak Traffic Volumes
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OXLEY STREET TRAFFIC MANAGEMENT
As part of the St Leonards Public Domain Strategy, the widening of the western verge of
Oxley Street is proposed to establish a linear forest along western edge of the road reserve. In
addition, to improve pedestrian access and amenity, it is proposed that the existing
roundabouts at Chandos Street and Albany Street be converted to signals. The proposed
treatment from the strategy is illustrated in Figure 13.

Existing condition of Oxley Street near Atchison Street

The current roadway is 9 m wide, with parking on both sides. The distance from the western
kerb to the property boundary is 6.5 m and 4.5 m on the eastern side. With vehicles parked on
both sides of the road, the available width for two-way traffic is approximately 5 m. From onsite observations, the consistent two-way vehicle flow requires that vehicles slow down in
order to pass each other. This traffic behaviour is a traffic calming device in its own right.
The proposal to remove car parking on the western side on Oxley Street and narrow the
roadway will not provide any further traffic calming function, but will facilitate the widening
of the footpath area for the linear forest.
Pedestrian crossing facilities are included at both the Chandos Street and Albany Street
roundabouts in the form of pedestrian refuges. If the roundabouts are retained, then the
refuges should be improved to give greater pedestrian visibility. The introduction of traffic
signals soley for the purpose of improving the pedestrian facilities is not justified because it
will have a detrimental effect on traffic circulation. The future analysis undertaken above does
identify the need to install traffic signals at the Chandos Street intersection at a time when
traffic volumes require the additional capacity offered by traffic signal control.
The Albany Street roundabout is considered an appropriate control measure at this intersection
and hence pedestrian facilities should be improved by installing improved pedestrian refuges
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set back one car length from the intersection with pedestrian fencing to direct pedestrians.
This same treatment would be appropriate at the Chandos Street roundabout until traffic
signals are required to be installed.
At the Atchison Street intersection with Oxley Street, the kerb blisters and pedestrian refuges,
as shown in Figure 9, will improve the pedestrian amenity. Further traffic claming would be
achieved by raising the pavement across the entire intersection by up to 100mm with vehicle
ramps located about one car length back from the intersection on all approaches.

Figure 13 Proposed Oxley Street Treatment
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CONCLUSIONS
The objective of downgrading the traffic role of Atchison Street in the St Leonards centre and
converting it to one-way eastbound traffic has been tested and is considered to be achievable.
Traffic diversion caused by this arrangement can be accommodated on adjacent streets and the
existing laneway access to the majority of properties fronting Atchison Street help facilitate
this. It is recommended that the bicycle route be maintained on Atchison Street with
westbound cyclists facilitated by a contra-flow bicycle lane marked on the road. This would
be highlighted by sections of green pavement marking and possible delineation by short
medians at intersection points. Widening of the footpaths by some 1.7m on each side of
Atchison Street is achievable.
The introduction of traffic signal control for pedestrians crossing Christie Street at Sergeants
Lane has been modelled and is achievable if they are considered as an extension of the
existing Pacific Highway traffic signal control.
Oxley Street is considered to already have a traffic calmed nature due to the narrow pavement
width and presence of parked cars on both sides of the road. Each of the intersections have
been considered and improvements recommended to achieve improved pedestrian crossing
amenity. At Albany Street, the roundabout would be retained with improved pedestrian
refuges and fencing. At Atchison Street, kerb extensions, pedestrian refuges and a possible
raising of the pavement will shorten pedestrian crossing lengths and slow vehicle speeds. At
Chandos Street, the roundabout would be retained until traffic signal control is warranted by
increasing traffic flows. In the interim, pedestrian fencing and improved refuges are
recommended.
The potential for development in the precinct has been assessed for the planning controls in
the St Leonards centre and traffic flows generated accordingly. Other influences on traffic
flow over the next ten years such as the Herbert Street link proposal and Lane Cove Tunnel
project have been included to test the proposed road configuration. The major changes will be
required along Chandos Street which will facilitate the majority of the traffic change and
require traffic signals at both Christie Street and Oxley Street.
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LAND USE AND POPULATION PROJECTIONS

Total Traffic Generation - Growth
Based on Population Projections
Projected Change
Zone

Dwellings

Commerical (m2)

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q

0
20
97
112
87
63
112
0
188
131
125
149
0
0
35
39
45
1203

0
2644
-452
-532
8768
1487
-426
3173
4829
-382
702
0
0
0
23
-918
-539
18377

Total
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Generation Rates
Peak Hour Traffic
Commercial Residential Commercial
Residential
(veh/dwelling)
(veh/m2)
(veh)
(veh)
0.24
0.24
0.40
0.50
0.24
0.40
0.50
0.24
0.40
0.50
0.24
0.50
0.40
0.40
0.40
0.40
0.24

Page A1

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.20
0.02
0.02
0.02
0.02

0
5
39
56
21
25
56
0
75
65
30
75
0
0
14
15
11
487

0
53
-9
-11
175
30
-9
63
97
-8
14
0
0
0
0
-18
-11
368
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A

B

C

D

E

F

G

H

I

J

K

L

M

N

Q

O

P

Zones

+2,644
27,124

+0
15,654

-452
14,274

+8,768
20,668

+3173
34,907

-532
355

+1,487
13,880

-426
284

+4,829
16,610

-382
164

+702
8,276

+0
0

+0
6,885
-539
7,540

+0
3,672

+23
14,558

Commercial/Retail (m2)
+ Additional Floor Space (+18,377)
Total Floor Space (190,052)

-918
5,202

+0
0

+20
81

+97
158

+87
187

+63
168

+112
123

+188
280

+131
150

+125
402

+149
174

+0
0

+112
144

+0
40
+45
45

+0
77

+35
72

Dwellings
+ Additional Dwellings (+1,203)
Total Dwellings (2,200)

+39
99

