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Executive Summary
NSW Roads and Maritime Services (Roads and Maritime) intend to upgrade the existing intersection of
Maitland Bay Drive and Picnic Parade in Ettalong Beach from a seagull arrangement to a single lane
roundabout to improve the movement into Ettalong business precinct and tourist/leisure destinations as well
as reducing speeds on Maitland Bay Drive.
Maitland Bay Drive currently carries approximately 18,000 vehicle movements per day, and Picnic Parade
currently carries approximately 6,000 vehicles per day. Volumes along Maitland Bay Drive are anticipated to
increase by 1-2% per annum whilst Picnic Parade may follow a similar growth pattern.
Future growth in traffic within the Central Coast region is going to place increasing pressure on the local road
network, potentially impacting road user safety and the reliability of the road network.
There have been five crashes at this intersection over the past five years, including one crash involving a
pedestrian.
The proposal will result in the change of access point for a local carpark servicing the recreational facilities
from Picnic Parade to Maitland Bay Drive.
A review of the 20% concept drawing indicates that the proposed design would improve active transport
access and safety through the study intersection. The project aims and outcomes are shown in the table
below.
Primary objective

Outcome of proposal



Reduce projected delays on Picnic Parade at the
intersection in peak periods and ultimately, address
future mobility around the road network.



The proposal significantly improves the Level of
Service at the study intersection during peak periods
and will futureproof the intersection until at least 2039.



Enhance movement into the Ettalong business
precinct and tourist/leisure destinations.



Improve pedestrian safety on Picnic Parade.



The provision of a splitter island on the southern leg
of the roundabout will support pedestrian accessibility.



Reduce excessive speed on Maitland Bay Drive.



The roundabout will assist in supporting speed limit
compliance on Maitland Bay Drive.

A summary of the outcomes of the SIDRA assessment1 under existing and future scenarios is summarised in
the table below. It shows that proposed design would improve the performance of the intersection,
futureproofing the study intersection until at least 2039.
2019
Existing

2029
Do Nothing

2039
Do Nothing

2029
Proposed Layout

2039
Proposed Layout

Weekday AM Peak

C

C

D

A

A

Weekday PM Peak

B

B

C

A

A

Saturday Midday Peak

B

B

D

A

B

The forecast impacts to the road network during construction are significant during Stages 4 and 5 (expect
increase in delays to Picnic Parade due to reduced lane capacity). It is understood that further investigations
are being undertaken to appropriately manage and mitigate the impacts during the construction phase.
Some mitigation options are discussed in this report which would involve potential use of traffic controllers to
manage delays and propagation of queues, short term parking management. Detours during construction will
be avoided whenever possible.

1

The performance of the existing road network is largely dependent on the operating performance of intersections which form critical
capacity control points. Intersection performance results in one of six (6) performance metrics which deteriorate with increasing average
delay. The ‘Level of Service’ (LoS) is the standard measure used to assess the operational performance of the network and
intersections. Level of Service is ranked from LoS A to LoS F, with LoS A representing the best performance and LoS F the worst. See
Section 3.4.4 for more details.
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Terms and Acronyms
Term/ Acronym

Description

DoS

Degree of Saturation. The ratio of arrival (demand) flow rate to capacity during a given flow
period. Also known as the volume to capacity ratio, utilization ratio, utilization factor and
traffic intensity.

LEP

Local Environment Plan - A Local Environmental Plan (LEP) is a legal document that
provides controls and guidelines for development in an area. It determines what can be
built, where it can be built, and what activities can occur on land.

LoS

Level of Service. A qualitative measure describing operational conditions within a traffic
stream and their perception by motorists and/or passengers.

Project Works

In the context of this report, encompasses all works associated with the study intersection
upgrade.

REF

Review of Environmental Factors - A Review of Environmental Factors (REF) is an
environmental assessment to support requirements of Part 5 of the Environmental Planning
and Assessment Act 1979. An REF examines the magnitude and significance of the likely
environmental impacts of a proposal, and documents the measures required to mitigate
any adverse impacts to the environment.

Roads and Maritime

NSW Roads and Maritime Services

RUM Code

Road User Movement Code - A Road User Movement (RUM) Code is assigned to each
reported vehicular accident which categorises the accident according to type.

Shared path

A shared path is an area open to the public that is designated for the use of both bicycle
riders and pedestrians.

SIDRA

A software package used for intersection and network capacity, level of service and
performance analysis.

State Road

A road which has been determined to have state significance and is funded and maintained
by Roads and Maritime.

Study Area

In the context of this report, study area refers to a localised issue within (say) 1km of the
study intersection (excluding the study intersection).

Study Intersection

In the context of this report, 'study intersection' discusses something in the context of the
Maitland Bay Drive/Picnic Parade intersection (or within close proximity (say 200m)).

TPA

Transport Planning and Analytics - Transport Performance and Analytics (TPA) is a division
of Transport for NSW, providing objective and credible transport data, advice and analysis.
TPA combines the Bureau of Transport Statistics and Bureau of Freight Statistics and
provides the evidence base that helps drive strategic decision making in support of an
effective transport system.

Woy Woy Peninsula

A regional area generally incorporating the area bounded by Woy Woy railway station to
the north, Rip Bridge to the east, Brisbane Water to the west and Broken Bay to the south.
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1

Introduction

1.1

Background

Roads and Maritime Services (Roads and Maritime) intend to upgrade the existing intersection of Maitland
Bay Drive and Picnic Parade in Ettalong Beach from a seagull arrangement to a single lane roundabout to
improve the traffic movement into Ettalong business precinct and tourist/leisure destinations as well as
reducing speeds on Maitland Bay Drive.
Roads and Maritime has recently completed the project strategic design. On 11 March 2019, Roads and
Maritime engaged Beca Pty Ltd (Beca) to carry out the concept design, environmental assessment and
detailed design for the roundabout. Beca has subsequently engaged Cardno to prepare a traffic and
transportation assessment supporting the concept design of the roundabout.
The key features of the project are:
> Widening Maitland Bay Drive on the southern side of the road.
> Provide a one-lane circulating roundabout that is compliant with minimum design standards.
> Utility adjustments and relocation as necessary.
> Improved pedestrian and cyclist connectivity.

1.2

Project objectives

The primary project objectives are to:
> Reduce projected delays on Picnic Parade at the intersection in peak periods and ultimately, address
future mobility around the road network.
> Enhance movement into the Ettalong business precinct and tourist/leisure destinations.
> Improve pedestrian safety on Picnic Parade.
> Reduce excessive vehicle speed on Maitland Bay Drive.
To achieve the project objectives listed above, the concept design, environmental assessment (REF), and
detailed design phase of the project requires the implementation of the following approaches:
> Designing the project works to comply with environmental requirements and to limit adverse impacts to
the natural environment, while maximising the environmental benefits.
> Satisfying the technical and procedural requirements of Roads and Maritime with respect to the design of
the project works and subsequent construction documentation.
> Optimising the design to ensure that the project can be practically and efficiently constructed and
maintained while meeting all other project objectives.
> Applying appropriate urban design, landscape and visual principles in the design of the project elements.
> Designing all connections, modifications and improvements necessary to link the project works to the
existing road system.
> Planning temporary arrangements that minimise disruption to local and through traffic and maintain
access to adjacent properties during construction.

1.3

Scope and purpose of this report

A Review of Environmental Factors (REF) is an environmental assessment to support requirements of Part 5
of the Environmental Planning and Assessment Act 1979. An REF examines the magnitude and
significance of the likely environmental impacts of a proposal, and documents the measures required to
mitigate any adverse impacts to the environment. REFs assist the determining authority to decide whether
an activity should be approved, considering all matters affecting or likely to affect the environment.
Specifically, Cardno has been engaged by Beca (on behalf of Roads and Maritime) to document the traffic
and transport implications from the proposal to upgrade the intersection of Maitland Bay Drive and Picnic
Parade in Ettalong Beach.
Key areas examined in this report include:
80019096 | 24 October 2019 | Commercial in Confidence
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> Understanding the existing traffic and transport conditions in the study area;
> Assessing the operational impacts of the proposal with future development in 2029 and 2039;
> Assessing the impacts and benefits to pedestrians, cyclists and public transport operations;
> Assessing the traffic flow and safety benefits of the intersection upgrade; and
> Outlining the construction impacts to traffic flow and transport operations.
The 100% concept design for the proposal developed by Beca has been included as Appendix A, and the
schematic layout is shown in Figure 1-1. Specific design details have been achieved:
> 24m outer diameter central island of roundabout
> Approximately 6.0m wide circulating lane widths
> Approximately 40m right turn bay into carpark
> Approximately 40m left turn bay into carpark
Further details regarding the roundabout upgrade and improvements to the adjacent car park can be found
in the Concept Design Report (BECA, July 2019).
Figure 1-1

Proposed improvements at Maitland Bay Drive and Picnic Parade, Ettalong

Source: Have your say intersection improvements, November 2018

1.4

Structure of the report

The report is structured into the following sections:
> Section 1: Introduction: An overview of the project and its objectives.
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> Section 2: Existing transport conditions: An overview of the existing transport conditions surrounding
the study intersection.
> Section 3: Traffic modelling: An overview of the various assumptions of the SIDRA modelling.
> Section 4: Base case modelling: A detailed assessment of the intersection in a ‘Do Nothing’ scenario.
> Section 5: Traffic option assessment: A detailed assessment of the intersection in an upgrade
scenario.
> Section 6: Construction traffic impact and management: An overview of the traffic and transport
implications to the site during the construction phase.
> Section 7: Summary of findings and recommendations: Relating the outcomes of the report to the
project and its objectives.
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2

Transport conditions

2.1

Existing Maitland Bay Drive and Picnic Parade overview

2.1.1

Localised description

The study intersection is located at the intersection of Maitland Bay Drive and Picnic Parade in Ettalong
Beach. Maitland Bay Drive is a major road linking the Woy Woy peninsular with the remainder of the Central
Coast to the north. Picnic Parade is a feeder road to the Ettalong Beach commercial area.
The study intersection is currently of a design generally known as a ‘seagull intersection.’ The benefit of the
‘seagull’ design is allowing right turn traffic from the side street (Picnic Parade) to cross the intersection in
two stages.Additionally, the left turn lane from Picnic Parade is designed as a priority controlled slip lane. A
dedicated right turn bay from Maitland Bay Drive into Picnic Parade is also currently provided.
The location of the study intersection is shown in Figure 2-1. In the context of this report, study area is also
referred to, which refers to the broader area between the Rip Bridge and Barrenjoey Road/ Memorial Avenue
as indicated on Figure 2-1 including the Ettalong Beach commercial area.
Figure 2-1

Study intersection
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2.1.2

Road cross-sections

Figure 2-2 shows the three locations adjacent to the study intersection where indicative cross-sections have
been prepared. It is noted that there are sealed shoulders on Maitland Bay Drive, which also function as
bicycle lanes/ shoulders has been previously indicated.
Figure 2-3 to Figure 2-8 indicate three cross-sections of roads as the approach the study intersection.
These cross-sections show indicative cross-sections for the approaches to the study intersectionfor
illustrative purposes only. The concept design drawings should be referred to for more detailed information.
Figure 2-2

Locations of the sampled cross-sections
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Figure 2-3

Indicative cross Section 1 Picnic Parade facing north

Figure 2-4

Indicative cross section location

Source: Modified from Streetmix
Source: Nearmap
Location: -33.508673, 151.337607
Figure 2-5

Indicative cross Section 2 Maitland Bay Drive east of
Picnic Parade facing west

Figure 2-6

Indicative cross section location

Source: Nearmap
Location: -33.508831, 151.340785
Source: Modified from Streetmix

Figure 2-7

Indicative cross Section 3 Maitland Bay Drive west of
Picnic Parade facing east

Figure 2-8

Indicative cross section location

Source: Nearmap
Source: Modified from Streetmix
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2.1.3

Speed Environment

Maitland Bay Drive in the vicinity of Picnic Parade is signposted as a 70km/h zone. The NSW speed zoning
guidelines outline “A 70 km/h speed limit should not be applied where there are high levels of traffic conflict,
or side friction resulting from nearby pedestrian activity and vehicle parking2.” It is open to interpretation as to
whether the traffic flow from Picnic Parade would be regarded as ‘high’. Under a Do Nothing scenario, with
the increasing traffic flow, this may further justify the reduction of the speed limit to 60km/h. Picnic Parade
does not have a signposted speed limit in the vicinity of the study intersection. As a result, it has a 50km/h
speed limit reflecting the default speed limit within urban areas.. Figure 2-9 illustratively shows the speed
limits in the vicinity of the study intersection (where the diamond signifies termination of the speed zone,
whilst an arrow head indicates the continuation of the speed zone).
Figure 2-9

2.2

Speed environment for roads in close proximity to study intersection.

Road Hierarchy

Roads and Maritime is required to maintain a schedule of classified roads under the Roads Act 1993 s153
(4)3. A classified road is a road which Roads and Maritime is responsible for maintaining and funding. They
are classed as either highways or state/main roads, and are generally recognised as key arterial links within
the road transport network. Regional roads provide an intermediate function and are funded by Roads and
Maritime, but maintained by Council. Local roads are maintained and funded by Council. The relationship
between different road classes, funding and maintenance responsibility and selected study area roads are
shown in Table 2-1.

2

A 70 km/h speed limit should not be applied where there are high levels of traffic conflict, or side friction resulting from nearby
pedestrian activity and vehicle parking, pg. 22, accessed 13 May 2019
3

Schedule of classified roads under the Roads Act 1993 , accessed 13 May 2019
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Table 2-1

Road Classification Local Context

Road
Classification

Class

Funding

Maintenance

Study Area Roads
(Classification Number)

Classified
Road

Main Road

Roads and Maritime

Roads and Maritime

Maitland Bay Drive (349)
Memorial Avenue (south) (456)

Unclassified

Regional

Roads and Maritime

Council

None in study area

Local

Council

Council

All other roads

Maitland Bay Drive is classified as state road 349 and runs over the Rip Bridge towards the northern suburbs
of the Central Coast. Towards the western extent of the study area is the state road 456 which runs south
along Memorial Avenue towards Umina. Outside of the depicted study area, Ocean Beach Road is a
regional road (7752), with all other roads being local roads.
A map illustrating classified roads surrounding the study area are shown in Figure 2-10. There are no
signalised intersections or crossings in the study area.
Figure 2-10

Classified Roads in vicinity of study area

The Roads and Maritime Restricted Access Vehicle Map shows that heavy vehicles are not permitted to
travel anywhere in the study area (this excludes truck and dog as well as general semi-trailers which are not
regarded as restricted access vehicles). The heavy vehicle map is shown in Figure 2-11.
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Figure 2-11

Heavy vehicle map (regional context)

Source: RMS, accessed 27 Jane 2019

2.2.2
2.2.2.1

Parking
Parking supply

There is no parking availability on Maitland Bay Drive in the vicinity of the study intersection. Parallel
kerbside parking is permitted on the eastern side of Picnic Parade, an informal unsealed parking area is
available on the western side of Picnic Parade which provides parking for Ettalong Oval (Figure 2-12).
There is also parking provision on the south eastern corner of the study intersection which provides parking
for Kitchener Park (Figure 2-13). All parking the provisions are unrestricted. Table 2-2 and Figure 2-14
show that there are about 100 unrestricted parking spaces immediately surrounding the study intersection.
A desktop assessment shows that most households on Picnic Parade have off-street parking provision.
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Figure 2-12

Parking on western side of Picnic Parade

Figure 2-13

Kitchener Park parking

Source: Google Maps, accessed 17 May 2019
Source: Google Maps, accessed 17 May 2019

Table 2-2

Local parking provision

Identifier
in Figure
2-14

Location

Context

Number of spaces

A

Picnic Parade (western side)
between Maitland Bay Drive and
Fassifern Street

Perpendicular parking in verge adjacent to
Ettalong Oval

About 60

B

Picnic Parade (eastern side)
between Maitland Bay Drive and
Flathead Road

On street parking

About 8

C

Picnic Parade (eastern side)
between Flathead Road and
Flounder Road

On street parking

About 12

D

East of the northern extent of Picnic
Parade

Carpark with no line markings accessed
from northern extent of Picnic Parade

About 20

Indicative parking supply
Figure 2-14

About 100

Parking provision
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2.2.2.2

Parking demand

Parking demand at the areas nominated have been assessed by reviewing historic Nearmap imagery. The
disadvantage of this is that Nearmap imagery is captured over inconsistent time intervals and (generally
between 9:00am and 5:00pm for the study area) therefore potentially not capturing peak demand parking
times. Generally, parking demands appear to be modest across the nominated areas during weekdays, with
higher demands observed on weekends, which may be attributable to sporting activities at the surrounding
sporting grounds.
As one such example, Table 2-3 outlines some historic parking observations for the carpark areas
nominated as in Figure 2-14.
Table 2-3

Parking observations for carpark between Picnic Parade and Kitchener Reserve

Date

Day

Parking
Demand
Location A4
(Supply=60)

Parking
Demand
Location B
(Supply=8)

Parking
Demand
Location C
(Supply=12)

Parking
Demand
Location D5
(Supply=20)

Parking
Demand
(Supply=100)

31 March 2019

Sunday

1

1

2

6

10

27 December 2018

Thursday

3

0

3

4

10

9 December 2018

Sunday

0

0

1

8

9

9 August 2018

Thursday

3

0

2

6

11

12 April 2018

Thursday

5

1

2

6

14

11 December 2017

Monday

5

1

0

6

12

23 August 2017

Wednesday

3

1

1

6

11

25 June 2017

Sunday

2

1

2

15

20

13 November 2016

Sunday

~50

4

12

20

86

17 May 2016

Tuesday

5

1

1

8

15

1 December 2015

Tuesday

5

0

1

0

6

15 April 2015

Wednesday

2

2

3

10

17

21 December 2014

Sunday

2

0

0

13

15

11 October 2014

Saturday

12

1

3

8

24

6 August 2014

Wednesday

2

1

1

3

7

17 June 2014

Tuesday

4

0

1

9

14

16 May 2014

Friday

2

0

0

10

12

Median Weekday

3

1

1

6

12

Median Weekend

2

1

2

10.5

17.5

Median All Days

3

1

1

8

12

Table 2-3 shows that based on the parking data available, parking supply far exceeds demand with a
median occupancy of 12 vehicles across 17 observation days. A median is a better statistical measure
(compared to the average) to use where there are outliers with the output better representing typical
conditions6. There was one day (13 November 2016) where parking was close to full occupancy
(approximately 86%), otherwise, the highest parking demand was approximately 24% (11 October 2014). It
is acknowledged that the limitations of the Nearmap photography means the peak occupancy can be
missed, and as such the findings of this section should be treated as qualitative.

4

Some parking demand may be obstructed by vegetation
Email received from Beca dated 28 May 2019
6
With a sample of (1, 2, 3, 4, 100) the average is 22 (even though none of the numbers are near 22) and the median is 3. The median
better represents ‘typical’ conditions, and is appropriate to use where there are significant outliers which skew an average
5
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As part of the traffic count data collected from this project, traffic movements in and out of the parking area
designated “D” in Figure 2-14 were recorded as part of the intersection counts undertaken. Traffic volumes
were very modest, not exceeding 11 bidirectional movements per hour. The traffic movements for this car
park are further outlined in Section 2.8.2.

2.3

Cycling and Pedestrian Infrastructure

There is limited pedestrian access and permeability around the study intersection, whereby Maitland Bay
Drive and Picnic Parade (north of Flathead Road) do not have any pedestrian footpaths. Pedestrian
footpaths are provided on majority of local roads within the study area.
Maitland Bay Drive has sealed road shoulders of about 1.2 to 1.5 metres width in each direction. In an
eastbound direction, at Memorial Drive, the shoulder is signposted as bicycle lane (Figure 2-15), and
therefore a cyclist is legally required to ride in the shoulder7. There are bicycle line markings on Picnic
Parade in the vicinity of the study intersection. A desktop investigation found no corresponding westbound
signage.
Figure 2-15

Bicycle lane signage for eastbound cyclists (towards study intersection) at Memorial Parade

Source: Google Maps, accessed 27 May 2019

Maitland Bay Road and Picnic Parade are designated as having a ‘moderate’ level of difficulty according to
the Roads and Maritime Cycleway Finder site, indicated in Figure 2-16. The shoulder lanes provided for on
the key roads of this study intersection have sporadic on-road bicycle line markings to indicate the direction
they are catering for.

7

Section 153 and Section 247 of the NSW Road Rules, https://www.legislation.nsw.gov.au/#/view/regulation/2014/758/full, accessed 27
May 2019
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Figure 2-16

Roads and Maritime Cycleway Finder Map for the Study Area

Study
intersection

Source: Roads and Maritime Cycleway Finder, accessed 27 May, 2019

Strava is a social media platform for fitness enthusiasts and is commonly used by recreational cyclists.
Strava aggregates all usage of the platform into a ‘heat map’, which shows popular routes. While this data
only represents people who use the platform, it is useful in illustrating preferred routes and high-volume
corridors for cycling activity, as shown in Figure 2-17. It shows that Maitland Bay Drive and Picnic Parade
are very high use corridors for cycling activity.
Figure 2-17

Strava heat map (relative density)

Study
intersection

More users

Less users

Source: https://www.strava.com/heatmap#14.52/151.33650/-33.51026/bluered/ride, accessed 27 May 2019

2.4

Public Transport

The local bus network provides two options through the study area, these are:
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> Route 59 – Woy Woy – Wagstaffe via Ettalong Beach & Booker Bay
> Route 64 – Gosford – Kincumber – Woy Woy via Empire Bay and Booker Bay.
Both routes run from Woy Woy’s town centre south along Blackwall Road, looping around Booker Bay Road,
Ettalong Beach and then head north along Picnic Parade. When they reach the study intersection, the buses
turn onto Maitland Bay Drive and head east over The Rip Bridge and on to Empire Bay. Route 64 travels
north to Gosford CBD via Kincumber and Greens Point.
There are two bus stops next to the study intersection for northbound and southbound services next to
Ettalong Oval on Picnic Parade, and two more southbound towards Ettalong Beach, near the local centre.
Woy Woy station can be reached via the westbound services.
Route 59 only operates five services per weekday (outbound from Woy Woy) (with three of these services
truncated in some way, having little impact on the study intersection), and two services on Saturday, and no
services on Sunday. Route 64 is a relatively more frequent service, with 23 services per weekday (outbound
from Woy Woy), generally with an hourly service, increasing to a half hourly service during peak periods.
There are also 18 services on Saturday with an hourly frequency and eight services on Sunday with a 2-hour
frequency.
The bus network map is shown in Figure 2-18.
Figure 2-18

Local bus network servicing the study area

Study
intersection

Source: Modified from Busways Website, accessed 28 May 2019

2.5

Surrounding Land Uses

Overall, the study intersection is predominantly surrounded by both general residential land uses and public
recreational land uses, supplemented by the town centre of Ettalong which supports commercial land uses.
Land uses surrounding the study intersection are defined according to the Local Environment Plan (LEP) of
Gosford City Council, as shown in Figure 2-19.
Maitland Bay Drive is zoned ‘SP2 - Infrastructure (Road)’ (as all state roads are). Ettalong Oval, Kitchener
Park and the bushland immediately north of the study intersection are all zoned ‘RE1 Public Recreation’.
The rest of the surrounding study area including Ettalong Beach and Booker Bay, is zoned ‘R1 - General
Residential’, and the southern third of the study area is zoned ‘B2 - Local Centre’, as part of the Ettalong
Beach local shops. The land adjacent to Maitland Bay Drive further east of the study intersection, has been
zoned ‘R2 - Low Density Residential’, as part of the suburb of Blackwall.
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Figure 2-19

Land uses in the study area

Source: Modified from NSW Planning Portal - Department of Planning Website, accessed 27 May 2019

2.6

Future Growth

2.6.1

Population and Employment

Transport Planning and Analytics (TPA), a division of Transport for NSW, maintains a number of databases
concerning future forecasts for population, workforce and other characteristics. To review population and
workforce forecasts, it is necessary to define geographical boundaries. The following travel zones (and
numbers) have been reviewed:
> 5382 Umina Beach_Barrenjoey Rd
> 5383 Ettalong Markets Ettalong Beach
> 5386 Ocean Beach
> 5400 Blackwall
2.6.1.1

Population projections

TPA estimates that in 2016, the population across the four travel zones was 12,465 residents. By 2031, the
population for the four travel zones is expected to be 13,177 residents, an increase of 6% from 2016. By
2041 it is expected to be 14,056 residents, an increase of 13% from 2016.
The population growth of the entire Gosford Sub-Precinct is expected to grow from 166,964 in 2016 to
182,266 in 2031 and 196,707 by 2041. This is a population increase of 18% across the region, over 25
years.
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Figure 2-20

Local area population growth

Study
intersection

Source: Transport for NSW Travel Zone Explorer, accessed 15/05/2019

2.6.1.2

Employment projections

TPA estimates that in 2016, the employment across the four travel zones was 2,278 employees. By 2031,
the employment for the four travel zones is expected to be 2,727, an increase of 20% from 2016. By 2041 it
is expected to be 3,096 employees, an increase of 36% from 2016.
The employment of the entire Gosford Sub-Precinct is expected to grow from 67,049 in 2016 to 80,551 in
2031 and 91,786 by 2041. This is a population increase of 37% across the region, over 25 years.
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Figure 2-21

Local area employment growth

Study
intersection

Source: Tranport for NSW Land Use Planner, accessed 15/05/2019

80019096 | 24 October 2019 | Commercial in Confidence

18

Maitland Bay Drive / Picnic Parade, Ettalong Beach - Intersection Upgrade
Traffic and Transportation Assessment

2.7

Existing Traffic Volumes and Patterns

Tube counts were commissioned on Maitland Bay Drive east and west of Picnic Parade, as well as on Picnic
Parade south of Maitland Bay Drive. The location of the traffic counts carried out are shown in Figure 222.Detailed traffic movement surveys were also commissioned at the intersection of Picnic Parade and
Maitland Bay Drive.
The tube counts collected seven days worth of traffic data commencing midnight Friday 10 May 2019 and
concluding at midnight Saturday 18 May. The intersection survey collected detailed traffic movement
information on Friday 10 May 2019 (6:30am to 10:30am and 2:30pm to 6:30pm) and Saturday 11 May 2019
(9:30am to 1:30pm).
Full outputs of traffic data collected are included as Appendix B.
Figure 2-22

2.7.2
2.7.2.1

Survey locations

Tube Count
Picnic Parade Tube Count

Over the seven-day observation period, there was an average of 6,306 vehicles per day recorded on Picnic
Parade accounting for both northbound and southbound movement. On weekdays, there is a consistent
vehicular ceiling of about 500 vehicles per hour between 8am and 6pm. Notably, on this site, weekend traffic
was observed to be approximately 10% higher than weekdays. The site consistently had AM peaks later
than what is expected in metropolitan regions. Typically, the AM peak hour on Picnic Parade was the hour
commencing 10am or 11am. Across all seven days, the hour commencing 11am was the busiest with an
average of 538 vehicles per hour.
The data is shown in Figure 2-23.
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Figure 2-23

2.7.2.2

Picnic Parade bidirectional tube count

Maitland Bay Drive West

Over the seven-day observation period, there was an average of 18,591 vehicles per day recorded on
Maitland Bay Drive west accounting for both eastbound and westbound movement. There are clearly defined
AM and PM peaks on weekdays of about 1,500 vehicles per hour. Notably, on this site, weekend traffic had
lower overall traffic volumes, but a higher peak than weekdays. Across all seven days, the hour commencing
3pm was the busiest, with an average of 1,500 vehicles per hour.
The data is shown in Figure 2-24.
Figure 2-24

Maitland Bay Drive west bidirectional tube count
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2.7.2.3

Maitland Bay Drive East

Over the seven-day observation period, there was an average of 19,743 vehicles per day recorded on
Maitland Bay Drive east, accounting for both eastbound and westbound movmeent There are clearly
defined AM and PM peaks on weekdays of about 1,600 vehicles per hour. Notably, on this site, weekend
traffic had lower overall traffic volumes, but a higher peak than weekdays. Across all seven days, the hour
commencing 3pm was the busiest, with an average of 1,609 vehicles per hour.
The data is shown in Figure 2-25.
Figure 2-25

2.8

Maitland Bay Drive east bidirectional tube count

Intersection Count

A detailed intersection movement count supplemented the tube count. These were carried out during fourhour periods on a weekday AM and PM peak, as well as a Saturday midday peak. The following diagrams
depict the peak hour summary for the survey periods. As was outlined in the midblock descriptions, in terms
of traffic volumes, Saturday has the highest volume of traffic movements.
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The Friday AM peak was observed to be between 8:30am and 9:30am, with the intersection volumes shown
in Figure 2-26.
Figure 2-26

Study intersection weekday AM peak
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The Friday PM peak was observed to be between 3:00pm and 4:00pm, with the intersection volumes shown
in Figure 2-27.
Figure 2-27

Study intersection weekday AM peak

80019096 | 24 October 2019 | Commercial in Confidence

23

Maitland Bay Drive / Picnic Parade, Ettalong Beach - Intersection Upgrade
Traffic and Transportation Assessment

The Saturday peak was observed to be between 11:00am and 12:00pm, with the intersection volumes
shown in Figure 2-28.
Figure 2-28

2.8.2

Study intersection weekday AM peak

Kitchener Park carpark

Between Picnic Parade and Kitchener Park is a carpark with capacity for about 20 vehicles (see Section
2.2.2). The proposed works will have considerable impacts with how this carpark is accessed by vehicles
(including a change of access point). Supplementing the traffic data collected, the intersection survey also
recorded movements associated with this carpark.
Traffic movements tended to be modest, on the weekday AM period, during the network peak (hour
commencing 8:30am), there were 11 vehicle movements; 4 exits and 7 entries. Similarly, in the weekday
PM period, during the network peak (hour commencing 3pm), there were also 11 vehicle movements; 6 exits
and 5 entries. On the Saturday midday period, during the network peak (hour commencing 11am), there
were 9 vehicle movements; 6 exits and 3 entries.
Additional historic data about demands for parking at this carpark (and others) is outlined in Section 2.2.2.2.
2.8.3

Traffic Survey Summary

Overall, the site typically experiences a typical AM and PM peak on weekdays of about 1,600 vehicles per
hour. Saturday has only one peak hour around midday, but it is busier than the weekday peaks. Among
others, the intersection count surveys show up to 180 vehicles turn right from Picnic Parade into Maitland
Bay Drive, which is a relatively high demand given the requirement to give way to westbound through traffic
(700 vehicles per hour) and right turn from Maitland Bay southbound into Picnic Parade (116 movements per
hour). This could potentially induce risk-taking behaviour whereby motorist seek a reduce gap in the main
road traffic flow. The traffic data has been further analysed using SIDRA, with additional context and analysis
for existing conditions contained in Section 4.
Traffic surveys indicated that traffic flows were higher on the weekend can be a result of several issues.
However, these are most generally understood to be the result of:
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> Trip origins and destinations tend to be more scattered (compared to weekdays) and private vehicles are
preferred by residents and visitors, and
> Recreational facilities on the Central Coast having a higher trip generation than residential/commercial
land uses.

2.9

Crash Analysis

The crash data was sourced from the online Roads and Maritime database. Across the most recent five-year
period (2013-2017), five crashes were recorded taking place at the study intersection (Figure 2-29). The
details of each crash are listed in Table 2-4. One of the recorded crashes involved a pedestrian.
Figure 2-29

Study Areas Crash Data Incidents

Source: https://roadsafety.transport.nsw.gov.au/statistics/interactivecrashstats/lga_stats.html?tablga=1
Table 2-4

Crash Data incidents for Study Intersection over the last five years from inset of Figure 2-29

Year

Crash ID

Degree of Crash

RUM
code

RUM described

Type of
Location

Lighting

Injured

2013

845570

Minor/ Other Injury

13

Right near

T-junction

Daylight

1

2014

1013314

Non-Casualty

30

Rear end

T-junction

Daylight

None

2014

1031423

Moderate Injury

2

Ped far side

T-junction

Daylight

1

2015

1058452

Minor/ Other Injury

13

Right near

T-junction

Daylight

1

2016

1122238

Moderate Injury

39

Other, same direction

T-junction

Daylight

1

Notes: Figure 2-29 shows three identification dots, however a breakdown of the data shows five crashes occurred meaning multiple
crashes occurred in the same location (or where logged as the same location within police reports).
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3

Traffic modelling

3.1

Modelling purpose and scenarios

Traffic modelling has been undertaken to summarise the existing and proposed intersection performance
and allow for simple comparisons between the scenario’s to inform the project and design decisions. Further
details regarding the roundabout upgrade and improvements to the adjacent car park can be found in the
Concept Design Report (BECA, July 2019).
A summary of the modelling scenarios detailed in this section are shown in Table 3-1. The analysis includes
a comprehensive assessment of Do Nothing and upgrade scenarios.
Table 3-1

Modelling scenarios summary

Base (Do Nothing)
Weekday

Upgrade scenario
Saturday

Weekday

Saturday

AM

PM

Midday

AM

PM

Midday

2019













2029













2039













3.2

Key inputs

Key inputs required to perform SIDRA analysis and evaluate the intersection performance are traffic survey
data, STFM outputs and Aimsun turning volumes.
Traffic survey data
In order to conduct intersection analysis in SIDRA, traffic volume data is required. Classified intersection
counts and automatic tube counts were collected on Friday 10 May 2019 and Saturday 11 May 2019. The
peak hour on Friday in the AM and PM, and on Saturday were identified in the classified intersection counts.
The peak hour volumes were verified against the volumes from the automatic tube counts. This process was
undertaken to ensure the data was consistent because the data was used for 2019 Do Nothing but was also
the basis for 2029 and 2039 traffic volumes.
Strategic Traffic Forecasting Model (STFM) data
The Strategic Traffic Forecasting Model (STFM), also known as the Regional EMME assignment model,
outputs were required to determine the linear growth rates due to the lack of information regarding major
population growth (Census data). STFM forecasts future traffic growth based on data including employment
growth, future developments and household data. Taking into consideration all these factors, the associated
traffic volume for future years are forecast by the model. The outputs for 2016, 2026 and 2036 were supplied
by Transport Performance Analytics (TPA) and Roads and Maritime from the previous Woy Woy study.
AIMSUN turning volumes
Previously, Cardno developed Aimsun (mesoscopic) and SIDRA models for the Woy Woy Peninsula to
investigate the behaviour of the traffic network. The outcomes of the study are presented in Woy Woy
Peninsula Future Options Testing Report (August 2018). Traffic volumes from the Aimsun and SIDRA
models were used to determine the linear growth rate for Picnic Parade because no data was provided in the
STFM outputs. The turning volumes from the AIMSUN model were used as a direct input for the 2017 and
2029 SIDRA models for the Maitland Bay Drive / Picnic Parade intersection.

3.3

Software

SIDRA Intersection 8 (version 8.0.5.7916) is the most current version of the software and was used to
assess the performance in Do Nothing and upgrade scenario modelling. According to the Roads and
Maritime’s Traffic Modelling Guidelines (2013), SIDRA Intersection is the most commonly used software for
single intersection modelling, small network modelling and option assessment in NSW. SIDRA Intersection
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uses an iterative approximation process to determine multiple criteria such as the level of service, degree of
saturation, delay and queue length used to evaluate intersection performance (SIDRA Intersection 8 User
Guide, 2019).

3.4

Key modelling assumptions

3.4.1

Road network

It is assumed that the road and intersection layout will remain the same for the future Do Nothing scenarios.
In SIDRA, the model has been adjusted to reflect the current the geometry and layout based on the latest
aerial imagery on Nearmap viewed in May 2019. This was verified using Google Street View and video
footage collected on Friday 10 May 2019 and Saturday 11 May 2019. No obstructions such as road works
were observed to interfere with the operation of the study intersection on the dates of the traffic survey.
3.4.2

Traffic demand

The existing traffic demand for 2019 is based on classified intersection counts. Future traffic demand for
2029 and 2039 are extrapolated based on 2019 volumes using a fixed linear growth rate. These growth rates
were calculated based on STFM outputs for 2016, 2026 and 2036 for Maitland Bay Drive. No data was
provided for Picnic Parade in the STFM outputs, thus Aimsun turning volumes for 2019 and 2029 were used
to calculate the growth rate.
Linear growth rates for Maitland Bay Drive were calculated for the time periods 2016 – 2026 and 2026 –
2036 from STFM outputs. For each time period, a growth rate was calculated for each direction of travel and
for the AM and PM periods. The 2016 – 2029 growth rate was used to extrapolate the 2029 traffic demand
from 2019. The 2026 – 2036 growth rate was used to extrapolate the 2039 traffic demand from 2029. The
linear growth rate for Picnic Parade was calculated for the time period 2019 – 2029 for the AM and PM
periods. These growth rates were used to extrapolate the 2029 and 2039 traffic demand from 2019. As per
Roads and Maritime advice stated in Future Options Testing Report (August 2018), the linear growth rate for
the weekend was assumed to be the same as the PM period based on similar traffic behaviour. This
assumption was applied to estimate future volumes for Maitland Bay Drive and Picnic Parade. The traffic
volume growth and the linear growth rates that were used to extrapolate future volumes from 2019 are
presented in Table 3-2. The raw traffic volumes for the scenarios are presented in Table 3-3.
Table 3-2

Linear Growth Rate per Annum

Volume Growth
Location

Source

Year

Direction

AM
Period

PM
Period

AM
Period

PM
Period

Saturday

2016
2026

Eastbound

5

46

0.06%

0.36%

0.36%

STFM

Westbound

66

49

0.54%

0.61%

0.61%

Eastbound

127

29

1.34%

0.20%

0.20%

Westbound

25

99

0.18%

1.06%

1.06%

Northbound

8

30

0.24%

0.65%

0.65%

Maitland
Bay Drive
STFM

Picnic
Parade
Table 3-3

Aimsun

2026
2036
2019
2039

Total Traffic Demand – 2019, 2029 and 2039

2019 Total Volume
Location
Maitland
Bay
Drive
Picnic
Parade

Linear Growth (%)

Approach

2029 Total Volume

2039 Total Volume

AM
Period

PM
Period

SAT

AM
Period

PM
Period

SAT

AM
Period

PM
Period

SAT

West

584

909

831

587

942

861

666

961

878

East

931

718

897

981

762

952

1000

794

1053

South

212

276

331

217

295

352

222

312

373
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3.4.3

Public transport

Two bus routes have been identified to operate through Maitland Bay Drive / Picnic Parade in the weekday
and weekend peak hour periods. Based on the traffic surveys, any buses traversing through the study
intersection have been classified as heavy vehicles.
3.4.4

Modelling outputs measures

The performance of the existing road network is largely dependent on the operating performance of
intersections which form critical capacity control points. Intersection performance results in one of six (6)
performance metrics which deteriorate with increasing average delay. The ‘Level of Service’ (LoS) is the
standard measure used to assess the operational performance of the network and intersections. Level of
Service is ranked from LoS A to LoS F, with LoS A representing the best performance and LoS F the worst.
The assessment of intersection operation is based on criteria defined by Roads and Maritime in the RTA
Guide to Traffic Generating Development 2002, and outlined in Table 3-4.
Table 3-4

Level of
Service
(LoS)

3.5

Level of Service Criteria for Intersections

Average Delay per
Vehicle (sec)

Traffic Signals, Roundabouts

Give way, Stop Sign

A

<14

Good operation

Good operation

B

15 to 28

Good with acceptable delays and
spare capacity

Acceptable delays and spare capacity

C

29 to 42

Satisfactory

Satisfactory, but accident study
required

D

43 to 56

Operating near capacity

Near capacity and accident study
required

E

57 to 70

At capacity; incidents would cause
excessive delays at signals.
Roundabouts require other control
modes.

At capacity, requires other control
mode

F

>70

Over capacity; unstable operation

Over capacity; unstable operation

Base case model calibration and validation

Level of Service (LoS) is an important parameter that is used to evaluate the performance of an intersection.
The LoS is directly related to the average delay experienced by a vehicle. Generally, longer delays are due
to longer queue lengths. In order to capture this behaviour in the models, the maximum and average queue
lengths observed on each approach of the intersection was collected from video footages during the AM
peak, PM peak and Saturday periods. The queue lengths observed during the peak periods are summarised
in Table 3-5.
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Table 3-5

Observed queue lengths

Peak Period

Video Footage Examples

AM

No queues were seen in the westbound direction on Maitland Bay Drive. In the eastbound
direction, the average queue was one vehicle as seen in Figure 3-1. The maximum queue
length was two vehicles.
On Picnic Parade, the average queue length consisted of three vehicles for the right movement
as seen in Figure 3-1 and Figure 3-2. The maximum queue length was four vehicles. For the left
turn, no queues were seen on average, however, the maximum queue length was three vehicles.
Figure 3-1

Average queue length at the intersection

Figure 3-2

End of queue length on Picnic Parade
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Peak Period

Video Footage Examples

PM

Similar to the AM peak period, no queues were seen in the westbound direction on Maitland Bay
Drive as seen in Figure 3-3. The average queue length in the eastbound direction on Maitland
Bay Drive was one vehicle and the maximum queue length was four vehicles.
On Picnic Parade, the average queue length for the right turn movement was four vehicles as
seen in Figure 3-3 and Figure 3-4. The maximum queue length was 11 vehicles. For the left
turn movement, the average queue length was three vehicles and the maximum queue length
was four vehicles.
Figure 3-3

Average queue length at the intersection – right turn on Picnic Parade

Figure 3-4

End of queue length on Picnic Parade – right turn
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Peak Period

Video Footage Examples

Saturday

Similar to the AM peak and PM peak periods, no queues were seen in the westbound direction
on Maitland Bay Drive as shown in Figure 3-5. The average queue length in the eastbound
direction on Maitland Bay Drive was one vehicle and the maximum queue length was two
vehicles.
On Picnic Parade, the average queue length for the right turn was three vehicles and the
maximum queue length consisted of eight vehicles. The average queue length for the left turn
was two vehicles and the maximum queue length was three vehicles. This is seen in Figure 3-5
and Figure 3-6.
Figure 3-5

Average queue lengths at the intersection

Figure 3-6

End of queue length on Picnic Parade

In SIDRA, the models have been calibrated and validated by adjusting the gap acceptance parameters to
reflect the observed queue lengths. As per the SIDRA manual, the preferred method to calibrate sign
controlled intersections is through the use of gap acceptance parameters. These parameters include the
critical gap and follow-up headway and have been done so with the removal of ‘two-way sign control’
parameter to remove the SIDRA model from making adjustments based on its rules and adjustments. This
was considered necessary as the inclusion of the TWSC parameter resulted in lower gaps than what was
observed and believed to be occurring on-site. By removing the TWSC parameter to influence the model, the
selected gap acceptance is more aligned with Austroads Guide to Road Design (see further) and improves
the models ability to replicate queue lengths.
Additionally, the recorded 85th percentile travel speeds along Maitland Bay Drive were higher than the posted
speed limit of 70km/h, recorded as 77km/h. These higher speeds appear to result in motorists seeking larger
gaps between eastbound / westbound vehicles. Sight lines to the east and west along Maitland Bay Drive
are in the order of some 140 to 180m in length. Sight lines to the east are potentially hindered by the
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presence of right turning vehicles (when viewing from a left turning vehicle in Picnic Parade). This alos
influences driver behaviour and their gap acceptance choices.
In Austroad’s Guide to Road Design Part 4A: Unsignalised and Signalised Intersections (2017), the critical
gap acceptance and follow up headway in different traffic scenarios are recommended. These recommended
values are seen in Figure 3-7.
Figure 3-7

Critical Acceptance Gaps and Follow-up Headways

Source: Guide to Road Design Part 4A: Unsignalised and Signalised Intersections (Austroad, 2017), accessed 29th May 2019

Using the recommended gap acceptance by Austroads and traffic behaviour observed in the video footage,
the parameters were adjusted accordingly. It was observed that the right turn movement from Picnic Parade
required a longer gap than the left turn movement on Picnic Parade. This may be attributed to numerous
factors that are creating cautious driving behaviour. These factors may include considering the speed of
westbound traffic on Maitland Bay Drive and giving way to vehicles that have the right of way from Maitland
Bay Drive in the eastbound direction to determine a safe gap. Left turning vehicles from Picnic Parade only
need to consider the speed of the westbound through traffic on Maitland Bay Drive because there are no
other vehicles that have priority.
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4

Base case (Do Nothing) traffic modelling assessment

4.1

Existing operational assessment

An existing conditions assessment was conducted to assess the current function of the intersection. The
intersection has been modelled using the 'network modelling' functionality provided in SIDRA to consider the
impact of merging with the through movement in the second stage. This is in accordance with the guidance
in the SIDRA User Manual ( 2019) for a “seagull” intersection. This is to consider the merging movement
with the through traffic when a vehicle exits an intersection into a short exit lane. In the case of Maitland Bay
Drive / Picnic Parade, vehicles are turning right from Picnic Parade onto a short exit lane on Maitland Bay
Drive. These vehicles need to merge with the eastbound through traffic. The layout of the intersection and
SIDRA layout is presented in Figure 4-1.
All SIDRA outputs are included as Appendix C.
Figure 4-1

Maitland Bay Drive / Picnic Parade Intersection Layout

Source (top image): Nearmap, accessed 6 June 2019

80019096 | 24 October 2019 | Commercial in Confidence

33

Maitland Bay Drive / Picnic Parade, Ettalong Beach - Intersection Upgrade
Traffic and Transportation Assessment

Currently, issues related to traffic turning out of Picnic Parade are of greater concern than the merging
movement on Maitland Bay Drive. Roads and Maritime have advised to only consider the performance of
the major intersection.
The assessment of the intersection performance was based on the Level of Service (LoS), Degree of
Saturation (DoS), average delay incurred by each vehicle in seconds, the 95th percentile queue length in
metres and the direction of the 95th percentile queue length. The outputs of the SIDRA assessment are
shown in Table 4-1.
Table 4-1

2019 Existing assessment

2019 Do Nothing
Performance Parameter
AM Peak

PM Peak

SAT Peak

LoS

C

B

B

DoS

0.536

0.537

0.554

Average Delay (sec)

31.3

21.7

18.9

Queue Length (m)

16.9

22.1

18.2

Queue Length Direction

NB

NB

NB

The outcome from the 2019 existing conditions assessment is broadly consistent with outcomes determined
by the previous mesoscopic model. Currently, the intersection is performing at an acceptable level of service
across all peak periods. The degree of saturation is well below the agreeable level of 0.9. This indicates
there are no capacity issues are present. Based on the average delay, there is a higher delay in the AM peak
period than the PM peak and Saturday periods despite a shorter queue length. This can be attributed to the
larger westbound through movement on Maitland Bay Drive in the AM peak period compared to the other
two peak periods. As a result, it may require longer time for drivers to detect a safe gap to turn right from
Picnic Parade. The longest queue length occurs in the PM peak period. Across all peak periods, the longest
queue length occurs for vehicles travelling in the northbound direction, in particular the right turn movement.

4.2

Future base case operational assessment

In future Do Nothing year scenarios, applying the forecast growth rates to the existing traffic volumes, this
will lead to increasing congestion at the intersection, increasing vehicle delays and possibly impacting safety
outcomes. Table 4-2 shows the forecast change in the performance of the intersection in 2029 and 2039.
Table 4-2

2029 and 2039 Do Nothing assessment

AM

PM

SATURDAY

Performance
Parameter

2019

2029

2039

2019

2029

2039

2019

2029

2039

LoS

C

C

D

B

B

C

B

B

D

DoS

0.536

0.62

0.684

0.537

0.639

0.724

0.554

0.661

0.866

Average Delay (sec)

31.3

39.0

45.9

21.7

27.4

34.1

18.9

23.9

47.3

95th Queue Length (m)

16.9

20.1

23.2

22.1

28.5

35.6

18.2

23.6

42.8

Queue Length Direction

NB

NB

NB

NB

NB

NB

NB

NB

NB

In 2029, the intersection would continue to operate at the same level of service as 2019. However, other
performance measures have increased as a result of the increase in traffic volume. Despite the increase, the
degree of saturation is still well below the agreeable level of 0.9, indicating that there are no capacity
constraints. As identified in the 2019 Do Nothing results, the highest average delay is in the AM peak period
but has the shortest queue length and the longest queue occurs in the PM peak period. The right movement
in the northbound direction is the worst performing movement.
In 2039, the intersection performance worsens from 2029. It performs at or just above the acceptable level of
service. The intersection performs poorer in the AM peak and Saturday periods, but the worst on Saturday.
The degree of saturation is approaching 0.9 and therefore the intersection is approaching capacity during the
2039 Saturday peak period. The longest average delay and queue length also occurs in this period. The right
turn movement on Picnic Parade is the worst performing movement.
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5

Traffic option assessment

5.1

Future upgrade operational assessment

In the upgrade scenario, the Maitland Bay Drive / Picnic Parade intersection is assessed as a roundabout
intersection with the forecast traffic volumes. Under the upgrade scenario, two modelling options were
undertaken – one with the car park (network) and one without the car park (individual intersection).
The two scenarios (with and without car park) are to identify whether or not the close proximity of turning
movements associated with the car park itself, influence the intersection performance (and criteria) at the
Maitland Bay Drive / Picnic Parade intersection. For example, if the right turn bay into the car park queue’s
back to the roundabout, the SIDRA model can replicate this impact. The outcomes are presented in the
following sections.
Figure 5-1

5.1.2

Overview of Proposed Upgrade

Future upgrade scenario with car park

For future upgrade scenarios, the car park access is moved from Picnic Parade onto Maitland Bay Drive.
The maximum capacity of the car park in the future will be 23 parking spaces as a result of realigning the
road realignment. However, from the traffic surveys a total of 11 vehicles were using the car park in the AM
and PM peak periods on the weekdays and only a total of nine vehicles were using the car park on Saturday.
Based on historical aerial photographs from Nearmap over the past five years, there was also low utilisation
(refer to Section 2.2.2). Based on the parking data available (inclusive of its limitations), the average parking
occupancy was eight vehicles and the maximum occupancy was 20 vehicles, which occurred once in 2016
on a Sunday.
Assuming there will be no significant increase in utilisation, vehicle volumes obtained from the 2019 traffic
surveys were used in the 2039 AM and PM models. When the car park access was considered, this was
modelled as a network. The results for 2039 AM and 2039 PM upgrade scenario with the car park are
presented in Table 5-1.
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Table 5-1

Future 2039 upgrade scenario assessment with car park

2039 upgrade
Without Car Park

Performance Parameter
Intersection

Maitland Bay Drive /
Picnic Parade
Roundabout

Car Park Access

2039 upgrade
With Car Park

AM Peak

PM Peak

AM Peak

PM Peak

LoS

A

A

A

A

DoS

0.693

0.797

0.693

0.794

Average Delay (sec)

11.9

14.2

11.9

14.1

Queue Length (m)

55.8

93.4

55.8

92.2

Queue Length Direction

WB

EB

WB

EB

LoS

A

A

DoS

0.536

0.534

9.9

9.8

Queue Length (m)

0.2

0.2

Queue Length Direction

EB

NB

Average Delay (sec)

N/A

Table 5-1 shows that the car park has no significant impact on the overall performance of the roundabout.
Consultation has been undertaken with Roads and Maritime and it has been clarified the queue lengths
generated for the car park access are very minimal and suggests no queues. The short approach lanes in
the eastbound and westbound direction on Maitland Bay Drive can accommodate for the traffic volumes and
do not interfere with the through traffic. Since the car park does not significantly impact the intersection
performance, future scenario models only focus on the roundabout and are modelled as single intersections.
5.1.3

Future upgrade scenario without car park

Incorporating all the intersection changes and the future traffic demand, Table 5-2 and Table 5-3 shows the
predicted changes in the performance of the intersection in 2029 and 2039 under an upgrade and Do
Nothing scenario.
Table 5-2

Future 2029 and 2039 Do Nothing upgrade scenario assessment (repeated from Table 4-2)

2019 Existing
Performance
Parameter

2029 Do Nothing

2039 Do Nothing

AM
Peak

PM
Peak

SAT
Peak

AM
Peak

PM
Peak

SAT
Peak

AM
Peak

PM
Peak

SAT
Peak

LoS

C

B

B

C

B

B

D

C

D

DoS

0.536

0.537

0.554

0.62

0.639

0.661

0.684

0.724

0.866

Average Delay (sec)

31.3

21.7

18.9

39

27.4

23.9

45.9

34.1

47.3

Queue Length (m)

16.9

22.1

18.2

20.1

28.5

23.6

23.2

35.6

42.8

Queue Length Direction

NB

NB

NB

NB

NB

NB

NB

NB

NB

Table 5-3

Future 2029 and 2039 upgrade scenario assessment

2019 Existing
Performance Parameter

2029 Upgrade

2039 Upgrade

AM
Peak

PM
Peak

SAT
Peak

AM
Peak

PM
Peak

SAT
Peak

AM
Peak

PM
Peak

SAT
Peak

LoS

C

B

B

A

A

A

A

A

B

DoS

0.536

0.537

0.554

0.669

0.768

0.715

0.693

0.897

0.771

Average Delay (sec)

31.3

21.7

18.9

11.7

13.2

12.5

11.9

14.2

14.7

Queue Length (m)

16.9

22.1

18.2

51.3

80.1

64.2

55.8

93.4

74.6

Queue Length Direction

NB

NB

NB

WB

EB

EB

WB

EB

EB

Table 5-3 shows that the performance of the study intersection will improve under an upgrade scenario. The
most significant improvement is in the AM peak and PM peak periods in 2029 and 2039 as the LoS improves
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from LoS B-D (in 2029/2039 Do Nothing Scenario to LoS A-B). The Saturday period remains operating at the
same level of service as Do Nothing.

5.2

Impact of proposal on road users

Overall, the proposed roundabout will improve traffic flow and reduce delays at the study intersection.
Outbound public transport services will have improved reliability through the study intersection as they turn
right from Picnic Parade to Maitland Bay Drive.
Due to the nature of the surrounding land use, pedestrian movement is expected to remain sporadic, but a
refuge splitter island has been proposed on the southern leg to improve pedestrian (and cyclist) safety
between the Kitchener park carpark and Ettalong Oval.
On the southern leg, it is recommended that a shared path be constructed on the western side of the road in
front of the existing trees. Such a shared path would provide appropriate off-road access to the roundabout,
as well as facilitating improved access along the length of Ettalong Oval.
Vehicles exiting the existing car park are restricted to left out only, however the provision of the roundabout
upgrade at Picnic Parade will enable vehicles exiting the car park to turn around to travel north. The
provision of dedicated turning lanes into the car park is expected to maintain a safe operation of the driveway
under forecast traffic flows and limit the impact of traffic movements into the car parks on Maitland Bay Drive
With regard to the project objectives, the proposal achieves the following:
> Improved delay times and overall LoS on Picnic Parade during peak hours. Reduced delays will improve
journey times through the study area.
> Facilitates safer turning movements from Picnic Parade as well as the nearby car park allowing
improvement movement within into the Ettalong Beach business precinct and other attractions.
> Provision of pedestrian footpaths and designated crossing points will improve pedestrian amenity and
permeability through the study area
> The roundabout design, inclusive of deflection angles on all approaches, should reduce vehicle speeds at
the intersection and aim to increase vehicle speed compliance against the posted speed limit along
Maitland Bay Drive.
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6

Construction traffic impact and management

6.1

Project staging and construction activity

A key aim of the Construction Staging Strategy is to coordinate the development with a particular emphasis
on traffic management whilst minimising overall impacts on adjacent residents, businesses and road users
and maintaining access for the current road users. Further details regarding construction staging can be
found in the Construction Staging Strategy Report (BECA, July 2019).
The proposal is for six (6) main construction stages for the works consisting of:
> Stage 1 – Realign intersection, maintaining the current seagull arrangement however removing the left
turn slip lane from Picnic Parade. Narrowed lane widths will be adopted, complete with off-line works on
southern side of Maitland Bay Drive, including southern portion of roundabout, site clearance, formation
and temporary pavement as shown in Figure 6-1.
> Stage 2 – Shift traffic on Picnic Parade to the west and with the use of temporary pavement. Off-line
works consist of the existing Picnic Parade alignment and further progression of roundabout as presented
in Figure 6-2.
> Stage 3a – Shift traffic onto southern side of Maitland Bay Drive and shift Picnic Parade traffic back to its
current alignment with the use of temporary pavement. Construction activity predominantly the northern
half of Maitland Bay Drive as shown in Figure 6-3.
> Stage 3b (night works) – Maitland Bay Drive traffic shifted to two separated lanes. Construction works
predominantly limited to the eastbound and westbound approaches on Maitland Bay Drive as shown in
Figure 6-4.
> Stage 4 – Picnic Parade traffic will be within its current alignment whilst Maitland Bay Drive traffic will be
reinstated back to the alignment in Stage 3a. Works will continue within the eastbound and westbound
approaches as shown in Figure 6-5.
> Stage 5 – Picnic Parade traffic shifted to the west whilst Maitland Bay Drive is along the northern side of
Maitland Bay Drive. Construction activity is generally within the existing car park area and island/ refuge
locations of the roundabout as shown in Figure 6-6.
> Stage 6 – Traffic flow will be under the upgraded roundabout, however with road work speed limits and
reduced lane widths. Construction works is predominantly within the Picnic Parade verge (western side)
and deflection and splitter islands on Maitland Bay Drive as shown in Figure 6-7.
Figure 6-1

Proposed stage 1 construction

Source: Sheet CS- 0103 dated 19 July 2019
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Figure 6-2

Proposed stage 2 construction

Source: Sheet CS- 0203 dated 19 July 2019

Figure 6-3

Proposed stage 3a construction

Source: Sheet CS- 0303 dated 19 July 2019
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Figure 6-4

Proposed stage 3b construction (night works)

Source: Sheet CS- 0353 dated 19 July 2019

Figure 6-5

Proposed stage 4 construction

Source: Sheet CS- 0403 dated 19 July 2019
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Figure 6-6

Proposed stage 5 construction

Source: Sheet CS- 0503 dated 19 July 2019

Figure 6-7

Proposed stage 6 construction

Source: Sheet CS- 0603 dated 19 July 2019

Additional sub-staging plans (where necessary) should be developed by the Constructor to minimise
disruption to traffic and taking into consideration the existing accesses, existing road alignment and
intersection, existing and proposed utilities, position of new roundabout, bulk earthworks and progress in
terms of property acquisition.
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6.2

Construction activity delays and impacts

6.2.1

Traffic impact

All temporary accesses, road works and other traffic management measures would be designed and put in
place in accordance with Austroads standards. Motor vehicles may experience modest delays resulting from
directives from traffic controllers and construction vehicle access to construction compounds.
6.2.2

Pedestrian and cycling

All temporary accesses, road works and other traffic management measures would be designed and put in
place in accordance with RMS Traffic Control at Worksites. Pedestrians and cyclists may experience modest
delays resulting from directives from traffic controllers and construction vehicle access to construction
compounds.
6.2.3

Public transport

Two bus services pass through the study intersection as outlined in Section 2.4. These buses generally run
at a frequency no greater than two per hour and it is anticipated that the works would have a negligible
impact on the operation of these services.
The construction contractor should take steps to ensure that during construction works, that traffic lane
widths are maintained. The NSW Bus Infrastructure Guide 8 states “The minimum desirable lane width for
bus routes is 3.2m. A minimum lane width of 3.5m is to be provided on one-way or one-lane sections of
road. Additional width may be required on curved sections of road.”
As noted in Section 6.4, further investigations should be made to consider whether a bus can satisfactorily
undertake a right turn from Picnic Parade to Maitland Bay Drive during phase 3 of construction (cross
checked with swept paths and/or road design guidelines).
6.2.4

Emergency vehicles

An ambulance facility is on Ocean View Road near Picnic Parade and steps need to be taken to ensure
timely access in the event of an emergency in (for example), Empire Bay or Killcare (among others)9.
Emergency vehicle access to the road network is to be maintained at all times. Emergency protocols on the
site would should include a requirement for traffic controllers to assist with emergency vehicle access and
thoroughfare. All truck movements to the site and/ or incident point should be suspended and cleared in the
event of a critical incident requiring emergency vehicles to pass through the area. All accredited traffic
controllers on-site should also be made available to assist should an incident occur in the vicinity of the study
intersection.
Overall, there are no anticipated adverse impacts on the provision of existing emergency vehicle access to
and through the site as a result of the proposed construction activities.

6.3

Construction traffic impact and mitigation

Preliminary testing of construction staging has shown there to be unacceptable performance (LoS C or
worse) and impacts to the road network during the construction phase. The intersection capacity is reduced
when construction staging arrangements on Picnic Parade result in either the removed left turn slip lane, or
removed ‘seagull’ arrangement which occurs in Stages 4 and 5. The extra delay will be generated from the
right turn movement from Picnic Parade, extra gap acceptance is required to complete the safe movement.
There is ongoing liaison between Beca and Roads and Maritime to develop a staging program which is
broadly consistent with existing conditions.
To support mitigating the impacts of construction, consideration may be given to traffic controllers to support
the traffic flow at the intersection and manage the propagation of queues if necessary. Also, to further
minimise delays vehicles at the study intersection, additional VMS may be considered providing public
notification of work schedule and changes in travel routes.

8
9

NCATO Website, accessed 30 May 2019
North of about Kincumber, there is another ambulance depot at Terrigal which would likely service these areas
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To avoid intensified traffic around the study intersection as a result of the nearby sports field usage,
appropriate management measures may be required to close and control parking options around the area to
minimise traffic delays on the general public.
Delays within the Picnic Parade approach to the study intersection may result in motorists avoiding the area,
and naturally selecting alternate routes to travel east and west along Maitland Bay Drive.
It is expected that a Construction Traffic Management Plan (CTMP) at the time of the works will be
developed in consultation with relevant stakeholders.

6.4

Worksite considerations

Given that Maitland Bay Drive and Picnic Parade are high volume cycling routes, additional provisions
should be made to ensure safety during the construction period. There are various mechanisms which can
be utilised to maximise cyclist safety. This may include the provision of PS-2 cycling stencils in the middle of
the lanes on the approach to the construction site. A Variable Message Sign (VMS) may also be at the site
advising of road works in accordance with Roads and Maritime Traffic Control at Worksites Manual and raise
public awareness as recommended in the Manual.
A potential VMS might also direct vehicles easting eastbound west of the study intersection to turn right into
Picnic Parade for parking.
Examples of indicative VMS display to consider are shown in Figure 6-8.
Figure 6-8

Potential VMS display (indicative only)

Detailed swept paths need to be undertaken for the various construction phases, it is unclear if a bus/large
vehicle would be able to satisfactorily turn right into Maitland Bay Drive during phase 3 of construction.

6.5

Construction site and internal vehicle management

All construction vehicles for the site would be managed through a traffic management plan and traffic control
plan. It would be expected that most construction workers would drive to the site, and this should be further
evaluated and managed through a construction traffic management plan.

6.6

Haulage of building materials

All building materials should be directed onto classified state roads for of much as the journey as practicable.
In the first instance, construction material should be guided along Maitland Bay Drive, Memorial Avenue,
Blackwall Road and Brisbane Water Drive. A primary and secondary route are shown in Figure 6-9.
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Figure 6-9

Construction vehicle route
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7

Summary of findings and recommendations

7.1

Consequence of “Do Nothing”

Traffic modelling suggests that the study intersection currently operates with a LoS C. By 2029, this will
deteriorate with increasing traffic flows and no intervention. Due to the increase in traffic movements, a Do
Nothing scenario would also require an evaluation of speed limits, with a reduction to 60km/h on Maitland
Bay Drive potentially justified due to increasing traffic conflict. There have been five crashes at the
intersection over five years, and the increasing vehicular conflict might be expected to lead to a continuation
(or increase) in the crash rate.

7.2

The project case operational impacts

Traffic modelling suggests that the function of the intersection will improve with the proposed roundabout.
The proposal will futureproof the intersection by better controlling traffic flows and traffic speeds on Maitland
Bay Drive. Linking back to the project objectives nominated in Section 1.2, the proposal achieves its
primary goals as shown in Table 7-1.
Table 7-1

Response to primary objectives

Primary Objective


Reduce projected delays on Picnic Parade at the
intersection in peak periods and ultimately, address
future mobility around the road network.

Outcome of proposal


The proposal significantly improves the Level of
Service at the study intersection during peak periods
and will futureproof the intersection until at least 2039.



Enhance movement into the Ettalong business
precinct and tourist/leisure destinations.



Improve pedestrian safety on Picnic Parade.



The provision of a splitter island on the southern leg
of the roundabout will support pedestrian accessibility.
There are a number of actions which can be taken to
further enhance cycling safety, these are fully
described in the report.



Reduce excessive speed on Maitland Bay Drive.



The roundabout will assist in supporting speed limit
compliance on Maitland Bay Drive.
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The SIDRA assessment outputs completed for Maitland Bay Drive and Picnic Parade for Do Nothing
(network) and Upgrade (single intersection) scenario modelling are presented in the following order:
1.

Do Nothing 2019 AM Peak Period

2.

Do Nothing 2019 PM Peak Period

3.

Do Nothing 2019 Saturday Peak Period

4.

Do Nothing 2029 AM Peak Period

5.

Do Nothing 2029 PM Peak Period

6.

Do Nothing 2029 Saturday Peak Period

7.

Do Nothing 2039 AM Peak Period

8.

Do Nothing 2039 PM Peak Period

9.

Do Nothing 2039 Saturday Peak Period

10.

Upgrade 2029 AM Peak Period

11.

Upgrade 2029 PM Peak Period

12.

Upgrade 2029 Saturday Peak Period

13.

Upgrade 2039 AM Peak Period

14.

Upgrade 2039 PM Peak Period

15.

Upgrade 2039 Saturday Peak Period

The 2039 SIDRA network outputs considering the car park access and the proposed upgrade for the
intersection are presented in the following order:
16.

Upgrade (with car park access) 2039 AM Peak Period

17.

Upgrade (with car park access) 2039 PM Peak Period
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