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1.

Introduction
Background

Roads and Maritime Services (Roads and Maritime) is planning for the upgrade of approximately 2.5kilometre section of The Horsley Drive between Wallgrove Road and Cowpasture Road. The proposed
upgrade assumes road widening to a four-lane, dual carriageway road with the provision for future six
lanes (three lanes in each direction) corridor. The road upgrade proposal is expected to address
existing congestion issues, improve the capacity, safety and operation so that The Horsley Drive
better meets the function of an arterial road.
The Horsley Drive corridor is defined by its major arterial road classification (Class 4U urban road as
per the Network and Corridor Planning Practice Notes, RTA 2008) and it provides access between the
M7 Westlink in the west and the Hume Highway in the east, forming a primary route for regional traffic
and freight transport.
For its entire length, The Horsley Drive is a 15-kilometre-long state road contained within the City of
Fairfield Local Government Area (LGA). The Horsley Drive provides a strategic east-west link between
the M7 Westlink Motorway and the Hume Highway passes through a number of the residential
suburbs.
The proposed The Horsley Drive upgrade section between the Wallgrove Road and Cowpasture Road
(referred to herein as ‘the proposal’) is the primary access to the Smithfield/ Wetherill Park industrial
area and provides east-west connectivity with the Western Sydney Employment Growth Area. The
road serves local, commuter, business and freight traffic but does not meet current road capacity and
safety standards. The Horsley Drive between M7 Westlink interchange and Ferrers Road has three
undivided lanes, two lanes westbound and one lane eastbound. On The Horsley Drive section
between Ferrers Road and Cowpasture Road there are four undivided lanes, two lanes in each
direction.
SMEC Australia Pty Ltd (SMEC) was commissioned by Roads and Maritime to assess the options for
the proposed upgrade, prepare an Options Assessment Report to inform preferred option and prepare
Transport Assessment Report (this document).
SMEC carried out an Options Assessment Traffic Modelling Study to identify a preferred upgrade
option from the traffic operation perspective. In November 2015 SMEC issued Traffic Study-Options
Assessment, 5 November 2015 report. This report is included in the Appendix 1 of this document.
Following the public display and confirmation of the preferred option, the Concept Design of the
preferred option was developed for the proposal.
The traffic assessment in this report is based on the traffic modelling work carried out for the options
study in 2015 and based on the Sydney GMA Strategic Traffic Forecasting Model (STFM) EMME
based on 2006 Travel Zone (TZ) system.
Roads and Maritime’s STFM model has been updated in July 2016 incorporating future travel forecast
based on 2011 TZ system with the inclusion of the proposed Western Sydney Airport. Changes to
traffic forecast due to updated STFM model based on 2011 TZ system have been analysed to
understand the difference in traffic volumes and sensitivity analysis of the intersections performance
has been carried out where required to ensure the road upgrade proposal align with the changed
traffic demand forecast if any.
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Report purpose
The objectives of this Traffic and Transport Assessment report are to:


Examine and assess the traffic and transport patterns (including pedestrians, cyclists and
public transport and conditions for the existing corridor and connections



Review the previous traffic and transport studies and investigations commissioned by
Roads and Maritime in relation to the proposal



Review historic traffic volume and crash data for the proposal corridor



Conduct modelling to assess the current and future years' road network performance for
the existing road configuration ('do nothing') and preferred option



Assess the bus service performance for the current and future years' road network
performance for the current road configuration ('do nothing') and preferred option



Determine the impacts of the proposal during the construction and operation phases for all
road users, including property and local access, public transport, pedestrians, cyclists and
vehicular traffic



Develop mitigation and management measures to minimise the impacts identified.

Report structure
The structure of this report is outlined below:


Section 1 – Provides an introduction and scope of the report



Section 2 – Describes the existing transport conditions on the road network



Section 3 – Outlines the traffic modelling assessment of the road network



Section 4 – Provides an overview of the proposal and outlines the design criteria



Section 5 –Summarises Transport appraisal of the Concept Design in regard to public
transport, active transport, the freight transport, and road safety



Section 6 – Outlines the traffic impact assessment of the Concept Design, including the
preliminary construction impacts and the operational impacts



Section 7 – Summarises proposed mitigation and management measures for both the
construction and operational phase of the project



Section 8 – Summarises the key findings and recommendations.
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2.

Existing transport conditions
Upgrade section overview

The Horsley Drive upgrade section spans 2.5 kilometres and provides an east-west link between the
Wallgrove Road, M7 Westlink Motorway and Cowpasture Road.
Figure 2-1 shows The Horsley Drive upgrade section in the regional road network context.

Figure 2-1 The Horsley Drive in the regional road context

The Horsley Drive is likely to be affected by land use changes in the area identified by The Western
Sydney Parklands Plan of Management 2020 and Supplement, the proposed Western Sydney
Employment Growth Area and further developments in the Wetherill Park and Smithfield industrial
areas.
This section of The Horsley Drive carries a substantial portion of heavy vehicles. The Horsley Drive
currently experiences traffic congestion in the peak periods.
The Horsley Drive upgrade section and surrounding road network is illustrated in Figure 2-2.
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Figure 2-2 The Horsley Drive proposed upgrade section

The proposal largely surrounds Western Sydney Parklands and the Sydney International Equestrian
Centre is located on the south-west corner. There is also a golf driving range mid-way between the
Westlink M7 and Ferrers Road intersection, a service station and some small private land lots along
the road section. The Horsley Drive provides the primary access to the Smithfield/Wetherill Park
industrial area and serves local, commuter, business and freight traffic.
The Horsley Drive section between M7 Westlink interchange and Ferrers Road has three undivided
lanes, two lanes westbound and one lane eastbound. On the section between Ferrers Road and
Cowpasture Road, there are four undivided lanes, with two lanes in each direction. It is proposed to
upgrade The Horsley Drive between M7 Westlink and Cowpasture Road to a four-lane divided road
with provision for six-lane (three lanes in each direction) road to accommodate future traffic demand.

2.1.1.

Major intersections along the upgrade section

The Horsley Drive upgrade section spans from Wallgrove Road to Cowpasture Road and consists of
five major intersections, as summarised in Table 2-1.
Table 2-1 Major intersections along The Horsley Drive corridor
ID

Intersections

Control Type

I-1

The Horsley Drive and Cowpasture Road south

Roundabout

I-2

The Horsley Drive and Cowpasture Road north

Signalised intersection

I-3

The Horsley Drive and Ferrers Road

Signalised intersection

I-4

The Horsley Drive and M7 Westlink Motorway ramps

Signalised intersection

I-5

The Horsley Drive and Wallgrove Road

Signalised intersection
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The Horsley Drive upgrade section between Wallgrove Road and Cowpasture Road is illustrated in
Figure 2-3.

Figure 2-3 The Horsley Drive-key intersections

2.1.2.

Site visit observations

A site visit of The Horsley Drive has been undertaken on 10 and 11 December 2014, during both the
AM and PM peak periods. Three key locations were identified during this site visit which currently
experiencing capacity issues. Key observed network operation issues are summarised in the Table 22 below. Detailed site visit observations are given in the Traffic Study-Options Assessment, 5
November 2015, SMEC’s report (Appendix 1).
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Table 2-2: Summary of site investigation observations
Location
The Horsley Drive / M7
Westlink

Key Issues
o

Long queues in the eastbound direction on The Horsley Drive
and the M7 Westlink Motorway southbound off-ramp before
eastbound merge upgrade. Here should be noted that recent
extension (upgrade) of eastbound merge on The Horsley Drive
east of M7 Westlink improved traffic operation at this location.

The Horsley Drive /
Ferrers Road

o

Observed that the existing single lane right turn bay on The
Horsley Drive eastern approach at the Ferrers Road
intersection does not have sufficient capacity for the high right
turn demand in the AM peak

o

High right turn demand in the AM peak from The Horsley Drive
into Ferrers Road spill back onto adjacent westbound through
lane

o

Steep vertical alignment and high proportion of heavy vehicles
on approach to intersection

The Horsley Drive/

o

Cowpasture Road North &
South

Long eastbound queues and high delays from the roundabout
(AM and PM peak)

o

High delays and long queues for Cowpasture Road (north)
approach (PM peak).

2.1.3.

Speed environment

The Horsley Drive corridor contains both 70 kph and 60 kph speed zones of which the majority of the
60 kph zone is on the eastern area approaching Ferrers Road from the west, and until Cowpasture
Road.

2.1.4.

Freight and access routes

The Horsley Drive corridor provides a key link for freight vehicles to and from the Westlink M7 and the
Wetherill Park industrial area via Cowpasture Road (north), and has been identified as part of a ‘freight
activity precinct' in the Transport for NSW (TfNSW) Freight and Ports strategy (TfNSW, 2013). The
Horsley Drive and Cowpasture Road are currently 25-metre B-doubles routes, and are part of Roads
and Maritime General Mass Limits (GML) network and Higher Mass Limits (HML) network for Bdoubles.
Ferrers Road is also approved for up to 25-metre B-doubles, however this is restricted to southbound
travel only as stipulated by Roads and Maritime.
In line with the overall traffic growth along the corridor, it can be expected that heavy vehicle volumes
will also increase in the future.

2.1.5.

Parking

Kerbside parking is sign restricted along the entire length of The Horsley Drive corridor between the
Wallgrove Road and Cowpasture Road.
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Road hierarchy
Roads and Maritime, in co-operation with the local councils, defines the functional road hierarchy in an
urban area to establish a consistent basis for traffic management. There are three key road categories
and their functions are stated as below:


State Roads: Freeways/motorways and primary arterials



Regional Roads: secondary or sub arterials



Local Roads: Collector and local access roads.

A generic road hierarchy comprises of freeways, primary arterial roads, secondary or sub arterial
roads, collector roads and local access roads. The State Road network (including the AusLink
network) is formed by the primary network of principal traffic-carrying and linking routes for the
movement of people and goods within and between major urban centres. Regional roads comprise the
secondary network, which together with state roads, provide for travel between smaller towns and
districts and perform a sub-arterial function within major urban centres. Figure 2-4 shows the existing
road hierarchy in the study area.

Figure 2-4: Road hierarchy in the study area
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M7 Westlink Motorway, The Horsley Drive, Cowpasture Road (south) and Wallgrove Road are
classified as State Roads. They are primary routes connecting the study area road with the external
arterial road network. These roads carry majority of commuter, freight and all-purpose traffic. Ferrers
Road and Cowpasture Road (north) are classified as regional roads. These roads comprise important
route through the middle of the study area. Cowpasture Road (north) provides one of the main access
links to Wetherill Park industrial area. Chandos Road, Redmayne Road and Trivet Street are Local
Roads managed by Fairfield City Council.

Surrounding land uses
Surrounding the proposal is mostly Unzoned Land (UL), with a small portion of Rural Landscape
(RU2) for both sides of the corridor and bounded by the M7 Westlink and Cowpasture Road.
Encompassing the UL zoned area to the south of the corridor, is the Western Sydney Parklands,
Sydney International Equestrian Centre and further south Calmsely Hill City farm. Figure 2-5 shows
existing land zoning in the study area.

Figure 2-5 Land zoning surrounding the corridor source: Fairfield Council Local Environmental Plan
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The Horsley Drive between the M7 Westlink Motorway and Cowpasture Road is the primary access to
the Smithfield / Wetherill Park industrial area and provides east-west connectivity with the Western
Sydney employment growth area.
The corridor intersects the Western Sydney Parklands, which is an urban park managed by The
Western Sydney Parkland Trust. The parklands have a wide range of land uses, including; sport and
recreation, bushland, urban farming, business hubs and other long term infrastructure.
The Lizard Log playground and picnic area is also located within the parklands, with an existing
access point currently located off the Cowpasture Road / The Horsley Drive roundabout. The
proposed concept design would require adjustment to this access road connection to align with the
upgrading of the existing roundabout to a signalised intersection. Within the parklands is also the
Sydney International Equestrian Centre, a world class facility with major indoor and outdoor equestrian
areas. The primary access to the centre is from the south off Saxony Road, however emergency exit
gates are currently also located on The Horsley Drive, approximately 200m from the Westlink M7
interchange. The Road upgrade would require adjustment to this access point.
There are a number of private and commercial properties along the proposed upgrade section with
direct access from The Horsley Drive. Access to these properties will also require reinstatement to
match the new alignment.
The Western Sydney Airport is currently proposed in Badgerys Creek, with operation targeted for the
mid-2020s. While the proposed site of the new airport is not in the immediate vicinity of The Horsley
Drive, its construction is expected to have some impact on the traffic flow in the study area.
The Horsley Drive Business Park Development has been approved for development on the northwestern corner of The Horsley Drive and Cowpasture Road intersection. The development is wholly
within the Fairfield LGA. As the Horsley Drive Business Park Development, has been approved for
development, trip generation estimates for this development have been accounted for in the traffic
modelling.
In addition to background traffic growth estimates based on STFM model, SMEC also took into
account forecast land use assumptions in the study area obtained from the Western Sydney
Parkland’s development proposals including proposed trip generation estimates for the proposed The
Horsley Drive Business Park Development.
Figure 2-6 shows proposed access arrangement assumed in the future Paramics model scenarios for
the proposed The Horsley Drive Business Park Hub located at corner of The Horsley
Drive/Cowpasture Road (north) intersection.
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Figure 2-6 Access arrangement assumed in the future Paramics model scenarios for the proposed The
Horsley Drive Business Park Hub located at corner of The Horsley Drive/Cowpasture Road (north)
intersection
Source: Western Sydney Parklands

According to The Horsley Drive Business Park Development Report (Traffix, May 2012) initially access
to this business hub is planned as a forth (western leg) at Cowpasture Road (north) /Newton Road
intersection. This intersection was planned to be upgraded to new traffic signals. However, an updated
plan (2014) provided by Western Sydney Parklands indicated that access to this business park will be
provided via new roundabout located on the Cowpasture Road (north) between existing Newton Road
and Victoria Street roundabouts as indicated in Figure 2-6.
Following trip generation was assumed for the The Horsley Drive Business Park Hub development
located at corner of The Horsley Drive/Cowpasture Road (north) intersection for the modelling
purpose:


AM Peak: 225 veh/h inbound and 96 veh/h outbound



PM peak: 96 veh/h inbound and 225 veh/h outbound.

Detailed future land use and trip generation assumptions adopted for the study are provided in the
Traffic Study-Options Assessment, 5 November 2015, SMEC’s report, section 9.4 (Appendix 1).

2.3.1.

Population and employment

SMEC analysed Journey to Work (JTW) 2011 census data and available Bureau of Transport
Statistics (BTS) population and employment forecast within the relevant BTS 2011 travel zone system
(study area catchment). The BTS travel zone is illustrated in Figure 2-7.
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Figure 2-7 BTS travel zone system in the study area

Table 2-3 summarises the BTS population and employment forecast in the study area catchment
between year 2011 and future year 2036. This includes the population and employment forecast for
the following travel zones; Pimelea Picnic Area (3408), Bossley Park (3409), the Horsley Park Primary
School (3478), Western Sydney Regional Park (3480), Nativity House Christmas Museum Horsley
Park (3481) and Wetherill Park Industrial Area – West (3504).
Table 2-3 Population and employment growth forecast in the study area
Year

Population

Employment

2011

7,876

11,767

2016

8,152

14,191

2021

8,575

16,039

2026

9,059

19,927

2031

9,430

20,630

2036

9,839

21,272

Source: BTS, 2011 core study area

Table 2-4 summarises the annual growth rates calculated based on the BTS population and
employment forecast in the core study area catchment.
Table 2-4 Population and employment annual growth rates in the study area
Period

Annual growth rates

Weighted average annual
growth rates

Population

Employment

2011 to 2021

0.9%

3.6%

2.5%

2011 to 2031

1.0%

3.8%

2.7%

2011 to 2036

1.0%

3.2%

2.3%

Source: BTS, 2011 core study area

The following key points were noted from Table 2-3 and Table 2-4:
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BTS’s forecast population growth for the study area is in the order of 0.9 to one per cent
per annum by 2031 in the study area catchment. This forecast is consistent with the current
land use in the study area, which comprises dominantly employment land use and low
density residential areas.



Based on the available indicators, there is no plan for significant future residential
developments in the core study area.



BTS’s forecast employment growth in the study area is in the order of 3.2 per cent per
annum between 2011 and 2036. This employment growth is mainly associated with the
growth projected in the industrial areas located in the study area catchment.



Based on BTS’s forecast analysis, overall annual growth in the study area is projected to
be in the order of 2.3 per cent per annum between 2011 and 2036 calculated as a
weighted average of both population and employment forecasts.

Wider area context
A Plan for Growing Sydney includes a vision for Western Sydney in order to meet its full potential and
build strong centres, which will drive the future productivity of Sydney and NSW. A Plan for Growing
Sydney sets priorities and provides a direction for metropolitan planning. It sets the direction for
subregional planning. Subregional planning is a partnership between the State Government, local
councils and the community.
The wider area context was reviewed for the purpose of this study to obtain a better understanding of
the likely proposed land use, population and employment growth and the future role of The Horsley
Drive in the wider Western Sydney road network.
The NSW Government established the Western Sydney Employment Area (WSEA) to provide
businesses in the region with land for industry and employment, catering for transport and logistics,
warehousing and office space.
Located about 50 kilometres from the Sydney central business district, the WSEA gives these
businesses access to roads and utility services and is close to the planned new airport at Badgerys
Creek. To achieve the outcomes set by the NSW Government, the broader WSEA has been identified
in the draft Metropolitan Strategy for Sydney as one of nine key ‘city shaping projects’ critical to
Sydney’s growth. It will be the single largest new employment space in NSW, once it is available to the
market.
The Broader Western Sydney Employment Area (BWSEA) Draft Structure Plan was released in June
2013. It outlines a broad framework for the area including the location of future employment land and
centres, a road network, potential freight and transport corridors and staging scenarios. Following the
second airport announcement, Transport for NSW (TfNSW) is further refining the draft structure plan
for the area. Review of the BWSEA Draft Structure Plan indicated that The Horsley Drive is proposed
to have a sub-arterial role in the future road hierarchy and it would provide one of the key east-west
connections between BWSEA/ M7 Westlink Motorway and industrial and residential areas located
east of the M7 Westlink Motorway.

Modes of travel
Table 2-5 shows work (commuter) trips by mode of travel reported for the selected travel zones
(Section 2.3.1) in the core study area based on 2011 JTW Census data.
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Table 2-5 Daily Travel Mode Split in the Study Area, 2011 Census Data
Travel Mode

Study Area as a place of Residence
(Outbound Trips)

Study Area as a place of Work
(Inbound Trips)

Number of Trips

[%]

Number of Trips

[%]

2253

77%

8,567

87%

Bus

67

2%

167

2%

Car Passenger

208

7%

575

6%

Walked Only

45

2%

40

0%

Train

229

8%

136

2%

Other Mode

25

1%

103

1%

Not Stated

81

3%

204

2%

2,908

100%

9,792

100%

Car Driver

Total

Source: 2011 JTW, BTS Selected travel zones (TZ11)

Figure 2-8 and Figure 2-9 below show the study area commuter transport mode share for outbound
(‘study area as place of residence’) and inbound (‘study area as place of work’) trips respectively.

Study area as place of residence
8%

1%

3%

2%

Car Driver
Bus
Car Passenger
Walked Only
Train
Other Mode
Not Stated

7%
2%

77%

Figure 2-8 Transport Mode Share - Study Area as Place of Residence (2011 Census data)
Source: 2011 JTW, BTS Selected travel zones (TZ11)
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Study area as place of work
6%

0%

2% 1% 2%

2%

Car Driver
Bus
Car Passenger
Walked Only
Train
Other Mode
Not Stated

87%
Figure 2-9 Transport Mode Share - Study Area as Place of Work (2011 Census Data)
Source: 2011 JTW, BTS Selected travel zones (TZ11)

The data revealed that in 2011 about 2,900 residents travelled from the study area to work. The
census data showed that around 84% of work related trips from the study area were made by
motorists in private vehicles either as a car drivers or car passengers. Driving a car is the most
dominant transport mode with the proportion of 77% of work related trips.
Currently, there is a relatively low usage of public transport services in the study area with only 10% of
workers travelled by public transport to work (outbound trips), and only 2% walked. Of 10% public
transport users, only about 2% of journeys were made by bus, with the remaining 8% per cent
outbound work related trips made by train.
Similarly, in 2011, about 9,800 employees travelled to the study area to work. From the inbound trips
statistics, it can be seen that proportion of inbound private vehicle trips are even higher than outbound
trips, indicating that driving a private car is still by far the dominant mode of transport to work
comprising about 87% of all work related inbound trips. Only 4% of employees travelled by public
transport to the study area and 2% walked.
It is notable that the train mode share is significantly lower in inbound trips (study area as a place of
work) compared to outbound trips (study area as a place of residence).
From JTW data it can be concluded that driving a private car is by far the dominant modal transport
choice for daily commuters. Considering the high proportion of private car mode share, it can be
concluded that future population and employment growth would increase pressure on road network in
the study area.

2.5.1.

Public transport

Existing bus routes and bus frequencies are included in the model based on available public transport
information sourced from http://www.transportnsw.info/.
Figure 2-10 shows the existing bus routes in the study area.
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Figure 2-10: Existing bus routes in the study area

Table 2-6 summarises bus services in the study area, including their frequency during the AM and PM
peak periods.
Table 2-6 Public Transport (Bus) Routes and services
Service
number

Description

No. of AM peak
services (7:009:00)

No. of PM peak
services (4:006:00)

813

Bonnyrigg to Fairfield via
Prairiewood, Smithfield

2

1

835

Prairiewood to UWS Penrith

3

2

814

Fairfield to Smithfield and
return

3

2

Source: TfNSW, July 2015

Based on the public transport data summarised in the Table 2-6 it can be concluded that currently
public transport services in the study area are limited. It can be noted that there would be 20 suburban
bus routes as proposed by NSW government as part of Sydney bus future plan, in which future
expansion would happen between Mount Druitt and Prairiewood and connects to Penrith. Bus route
835 would be identified as one of future suburban bus routes and the service frequency would be
improved in future according to the plan.
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2.5.2.

Walking and cycling

Fairfield City Council’s cycleway map (Figure 2-11) indicates that a regional bicycle route from the M7
Westlink along The Horsley Drive is provided to an off-street bicycle path which crosses The Horsley
Drive approximately 170m east of Ferrers Road in Western Sydney Parklands.

Figure 2-11: Fairfield and Liverpool bicycle route map (Source: Fairfield City Council web site)

The Fairfield City Council’s cycleway path network indicates that there is an existing regional cycleway
as part of The Horsley Drive corridor linking Wallgrove Road to an off-road trail that runs parallel to
Sydney Water Supply Channel. There are no cycle lanes along the corridor, however there is a
kerbside footpath on the eastbound direction between M7 and Ferrers Road for both pedestrians and
cyclists.
The road section between Ferrers Road and Cowpasture Road has no kerbside footpath, however
there is a signalised mid-block pedestrian crossing on The Horsley Drive approximately 170m east of
Ferrers Road providing north south connectivity to parkland cycle trail.
Council’s cycleway map indicates that this route does not extend further east towards Cowpasture
Road, thereby providing poor connectivity to the shared path network further east.
There is an off-road track path for both pedestrians and cyclists starting at the intersection of The
Horsley Drive and Ferrers Road. It then extends further north to connect the “Prospect Trail” which
forms a part of the Western Sydney Parklands recreational trails. (Figure 2-12)
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Figure 2-12 Western Sydney Parkland existing recreational trails
(Source: https://www.westernsydneyparklands.com.au)

Existing traffic volumes and patterns
SMEC conducted an extensive data collection and data analysis process for the options assessment
for the corridor.
The Options Assessment Report (Appendix 1) provides a detailed descriptions of the traffic surveys
undertaken, including; mid-block counts, travel time surveys, intersection traffic counts and origindestination surveys.
Following sections summarises the intersection and mid-block traffic data, however full traffic data
assessment and detailed data analysis has been included in the Traffic study-Options Assessment, 5
November 2015, SMEC’s report (Appendix 1).

2.6.1.

Intersection turning volumes

Based on the intersection turning volumes SMEC identified the characteristic traffic pattern in the core
study area in both AM and PM peak hour periods. Figures 2-13 and 2-14 highlight in yellow the
characteristic movements with the high traffic volumes at each intersection in the AM and PM peaks,
respectively.

Traffic and Transport Assessment Report Final | The Horsley Drive Upgrade | Roads and Maritime Services | 30011656
SMEC Australia | Page 17

Figure 2-13: Existing traffic volumes at intersections in the core area, AM peak (8am-9am)

Figure 2-14: Existing traffic volumes at intersections in the core area, PM peak (4pm-5pm)

The following key points are noted from Figures 2-13 and 2-14:


In the AM peak hour, there is a high eastbound traffic demand coming on The Horsley
Drive from M7 Westlink Motorway (from both southbound off-ramp and northbound offramps), Wallgrove Road northern approach and from Ferrers Road



The majority of the high eastbound traffic demand in the AM peak is attributed to:



o

The left turn from The Horsley Drive into Cowpasture Road (north) accessing
Smithfield/ Wetherill Park industrial area

o

The left turn from The Horsley Drive western approach into The Horsley Drive heading
east at the Cowpasture Road roundabout

In the westbound direction in the AM peak, there are high right turn demand movements at
the following key intersections in the core area:
o

From Cowpasture Road (south) into The Horsley Drive east

o

From The Horsley Drive into Cowpasture Road (north)

o

From The Horsley Drive into Ferrers Road

o

From The Horsley Drive eastern approach into Wallgrove Road north

Traffic and Transport Assessment Report Final | The Horsley Drive Upgrade | Roads and Maritime Services | 30011656
SMEC Australia | Page 18



In the AM peak, there is a high traffic demand (1,750 vehicles per hour) approaching The
Horsley Drive from Cowpasture Road (south) at the roundabout



In general, the PM peak has a reverse travel pattern compared to the AM peak travel
pattern with a high traffic demand coming out (turning left and right) from Cowpasture Road
(north)



In the PM peak, there is a high southbound through traffic demand (1,100 vehicles per
hour) travelling from The Horsley Drive into Cowpasture Road (south).

2.6.2.

Mid-block traffic volumes
Daily traffic volumes

Mid-block, seven day / 24-hour classified traffic data was collected in December 2014 and has been
used to identify the daily traffic variations, hourly traffic variations, differences between weekday and
weekend traffic flows and proportion of heavy vehicles. Table 2-7 summarises the daily traffic volumes
counted at three mid-block locations.
Table 2-7 Mid-block, 2014 daily traffic volumes

ID

M-1

Name

The Horsley Drive (east
of Ferrers Road)

The Horsley Drive (east
M-2 of M7 Westlink Motorway
interchange)
M-3

Ferrers Road (north of
The Horsley Drive)

Average 7
Days

Average Average
weekday weekend

Critical
day
(Friday)

% Traffic change
Friday vs
weekday

Weekend vs
weekday

33,086

38,136

20,462

40,178

5%

-46%

26,552

31,019

15,382

31,726

2%

-50%

10,122

11,555

6540

11,814

2%

-43%

The following points are noted from the data presented in Table 2-7:


On an average weekday, traffic recorded on The Horsley Drive varies between 31,000 and
38,100 vehicles per day depending on the surveyed location



Traffic on Friday (the highest volume day) is on average about five percent higher than
weekday (Monday to Friday) average traffic on The Horsley Drive. Traffic recorded on
Friday on The Horsley Drive varies between 31,700 and 40,200 vehicles per day



Weekend traffic was substantially lower (between 43 to 50 per cent) than weekday traffic
on all roads. The notable reduction in traffic during the weekend is a result of low business
activity in industrial and employment zones in the study area over the weekend.

2.6.3.

Peak hour traffic volumes

Table 2-8 summarises the AM peak and PM peak hour volumes at available mid-block data collection
sites.

Traffic and Transport Assessment Report Final | The Horsley Drive Upgrade | Roads and Maritime Services | 30011656
SMEC Australia | Page 19

Table 2-8 Mid-block peak hour traffic volumes
ID

Name

M-1

The Horsley Drive (east of Ferrers
Road)

M-2
M-3

Weekday AM peak (1 hour)

Weekday PM peak (1 hour)

NB/WB

NB/WB

SB/EB Two-way

SB/EB Two-way

1,294

1,690

2,984

1,719

1,203

2,922

The Horsley Drive (between M7 and
Ferrers Road)

927

1,434

2,361

1,607

831

2,438

Ferrers Road (north of The Horsley
Drive)

460

344

804

311

433

744

Hourly traffic volume profile
The 2014 mid-block traffic volumes have also been assessed to determine the hourly traffic variations
and establish the peak traffic periods.
The following key findings are noted in relation to the hourly traffic variations on The Horsley Drive and
Ferrers Road:


The hourly traffic profile over 24-hour period showed that in general, the study area
appears to have a typical commuter/ commercial pattern with highly pronounced morning
and afternoon peak periods



The Horsley Drive section east of Ferrers Road has slightly higher traffic volumes in the
eastbound direction than westbound in the AM peak and slightly higher traffic volumes in
westbound direction than eastbound in the PM peak



The Horsley Drive section east of the M7 Westlink Motorway appears to have a typical
peak directional traffic pattern with eastbound peak flow direction in the AM peak and
westbound peak direction in the PM peak



In general, the morning peak hour in the study area occurs between 7:45am to 8:45am and
the afternoon peak hour occurs from 4:30pm to 5:30pm.

Proportion of heavy vehicles
According to the AUSTROADS vehicle classification system, heavy vehicles includes trucks with two
or more axles, buses, semi-trailers and B-doubles (vehicle classification AUSTROADS categories 312). Table 2-9 shows daily number of heavy vehicles recorded over the 24-hour period for average
weekday, average weekend and Friday (critical day).
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Table 2-9: Mid-block proportion of heavy vehicles (daily)
Name

Heavy
vehicles
(average
weekday)

Heavy
vehicles
(average
weekend)

Heavy
vehicles
(Friday)

% of total
volume
(average
weekday)

% of total
volume (average
weekend)

M-1

The Horsley Drive (east
of Ferrers Road)

7,009

1,225

7,109

18.4%

6.0%

M-2

The Horsley Drive (east
of M7 Westlink
Motorway interchange)

6,788

1,173

6,496

21.9%

7.6%

M-3

Ferrers Road (north of
The Horsley Drive)

1,154

160

1,140

10.0%

2.4%

ID

Analysis of the heavy vehicle data showed that:


Based on average weekday data, the daily number of heavy vehicles recorded on midblock locations varied between 1,100 and 7,000 vehicles per day. This represented
between 10 per cent and 22 per cent of total daily traffic recorded on these roads. The
proportion of 22 per cent of heavy vehicles on The Horsley Drive is considered high when
considering every fourth or fifth vehicle in the traffic flow is a heavy vehicle. This indicates
that currently, The Horsley Drive in the study area serves as an important freight and
commercial trip route



The lowest proportions of heavy vehicles of 10 per cent were recorded on Ferrers Road
(north of The Horsley Drive). It should be noted that Ferrers Road is currently restricted for
B-doubles in northbound direction (B-doubles cannot turn from The Horsley Drive into
Ferrers road)



The proportion of heavy vehicles in the traffic flow on the weekend is much lower than on
weekdays.

2.6.4.

Travel time analysis

Travel time surveys were conducted on Thursday 11 December 2014 in the AM peak (7am-9am) and
PM peak (4pm-6pm) for one travel route along The Horsley Drive in each direction. Travel times are
recorded for approximately eight to 12 runs per route in each direction during two-hour peak periods.
Results from the travel time survey are summarised Table 2-10. The results are presented in terms of
average, maximum and minimum in the AM or PM peak periods.
Table 2-10 Average travel time, 2014 surveys
Route

Direction

Period

Average
(min)

Maximum
(min)

Minimum
(min)

The Horsley Drive from
Gallipoli Street to Walworth
Road

Westbound

AM

4.6

7.5

3.7

PM

6.5

11.0

3.7

AM

7.7

12.5

3.8

PM

6.0

8.8

3.6

Eastbound

The travel time surveys indicate that the highest (maximum) travel time occurs in the AM peak in the
eastbound direction. This maximum travel time is dominantly associated with the severe existing traffic
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congestion caused by current merge section (two eastbound lanes merge to one eastbound lane) on
The Horsley Drive east of M7 Westlink Motorway.

Crash analysis
2.7.1.

Summary of crash statistic in the study area

A crash analysis of The Horsley Drive corridor has been conducted to identify patterns along the
corridor, such as common crash types, crash severity, year by year trends, and time of day trends.
Crash data used in this study was supplied by Roads and Maritime for a five-year period from July
2009 to June 2014 inclusive. The data covers crashes reported to the police and includes fatal, injury
and/or vehicle damage only incidents. A total of 125 crashes were recorded in the five-year period
within the study area. There was one fatal crash recorded and 27.2 per cent of the total crashes
records involved at least one injury. A total of 34 people were injured over the five-year period.
It was found that approximately 60 per cent of all crashes occurred at intersections or near key
intersections in the study area and that heavy vehicles were involved in about 19.2 per cent of all
crashes. Table 2-11 shows crashes which occurred in the five-year period at five key intersections in
the study area.
Table 2-11 Crash data summary at key intersections only (July 2009 to June 2014)
Statistic

Cowpasture
Road south

Cowpasture
Road north

Ferrers Road

M7 Westlink
Motorway ramps

Wallgrove
Road

Number of
crashes

28

8

20

4

15

Injury crashes

6

2

4

0

6

Fatal crash

0

0

1

0

0

Rear-end and
run-off road

Rear-end

Rear-end and right turn
to Ferrers Road

N/A

Rear end

Dominant crash
type/s

Source: Roads and Maritime, July 2009 to June 2014

Figure 2-15 also shows the number of crashes per movement type. It can be noted that the dominant
crash types in the study area include rear-end and lane change collisions, which comprise about 46
per cent of all recorded crashes in the study area over a five-year period and could be related to the
current traffic congestion along the selected corridor.
Number of crashes per movement type on the study area

11

7

Other

Out of control on curve

1
Off road, on curve

Out of control on straight

4
Off road, on straight

1
Hit parked vehicle

Parallel lanes; turning

3
Vehicle leaving driveway

15
7

Lane change

7

Rear‐end

5

Opposing vehicles; turning

7

Head‐on (not overtaking)

18

Intersection, adjacent
approaches

40
35
30
25
20
15
10
5
0

39
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Figure 2-15 Number of crashes per movement type in the study area from July 2009 to June 2014

Crash locations for the five-year period between July 2009 and June 2014 in the study area are shown
in Figure 2-16 for different crash types classified by severity, showing fatal, injury and non-casualty
(tow-away) crashes.

Figure 2-16 Spatial distribution of crashes in the study area from July 2009 to June 2014

The spatial crash distribution from Figure 2-15 indicates that crash clusters are concentrated
dominantly at intersections. The Horsley Drive corridor specific crash cluster locations include:


The Horsley Drive / Cowpasture Road (south) (roundabout)



The Horsley Drive / Cowpasture Road (north) (signal)



The Horsley Drive / Ferrers Road (signal).

2.7.2.

Crash severity index along The Horsley Drive upgrade section

Table 2-12 provides a summary of the number of fatalities, injuries and non-casualty crashes that
have occurred on The Horsley Drive upgrade section between Wallgrove Road and Cowpasture road
and calculated crash severity index. This measure uses a weighting system to give an indication of the
severity of crashes along The Horsley Drive upgrade section. The following weighting was given for
different crash types:


Fatal crash weights 3



Injury crash weights 1.5



Non casualty weights 1

Crash severity index= (Fatal number) x 3+(Injury number) x 1.5+(Non casualty number) x 1) / (Fatal
number+ Injury number+ Non casualty number)
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Table 2-12 Crash severity index on The Horsley Drive corridor between Wallgrove Rd and Cowpasture
Road
Description

The Horsley Drive
between Wallgrove
Road and Cowpasture
Road

Segment
length (km)

Fatal

Injury

Non
Casualty

Total

Crash
severity
Index

2.45

1

26

57

84

1.18

Based on the data presented in Table 2-12, The Horsley Drive section between Wallgrove Road and
Cowpasture Road had a crash severity index of 1.18 in the period July 2009-June 2014, which is
slightly lower than Sydney Metropolitan Area average crash severity index of 1.221.

2.7.3.

Casualty crashes per 100 million kilometres travelled (MVKT)
along The Horsley Drive upgrade section

Figure 2-17 provides the formula for the calculation of the number of crashes per 100 million vehicle
kilometres travelled (MVKT). The crash rate per 100MVKT was calculated for The Horsley Drive
upgrade section between Wallgrove road and Cowpasture road.

Figure 2-17: Crash rate per 100 MVKT Formula

Table 2-13 summarises crash rate per 100 MVKT along The Horsley Drive upgrade section.
Table 2-13: Crash Rate on The Horsley Drive section between Wallgrove Rd and Cowpasture Road per
100 MVKT
Description

M7 Westlink /
Wallgrove Road to
Cowpasture Road

Segment
% Heavy
length (km) Vehicles

2.45

22%

AADT

No. of
Years

Total No.
Crashes

Crash Rate
per 100
MVKT

29,800

5

84

63

The crash rate per 100 MVKT was calculated to be in order of 63 for the entire corridor (as shown in
Table 2-13, which is below the NSW state wide average of 1102. Considering the AADT volumes are
not available, for the crash rate calculation, we have used the available average mid-block daily
volume obtained from one week 24/7 traffic surveys.

1
Road traffic crashes in NSW, Statistical Statement for the year ended 31 December 2011 (Roads and
Maritime, 2011).
2
NSW speed zoning guidelines (Roads and Maritime, 2009).
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3.

Traffic modelling
Modelling purpose and scenarios

The purpose of the traffic modelling exercise is to create a tool that can be used to assess the
operational characteristics of the proposed upgrade to The Horsley Drive corridor and identify the
preferred alignment and intersection arrangement options for the upgrade. The future year traffic
models are based on a calibrated base year model as detailed in Appendix 1. The future year models
provide a good platform to assess overall network performance, travel times on the corridor, travel
times of the public transport facilities and other more detailed measures. There are three future years
that have been assessed for the purpose of this traffic study:


2021 (opening year)



2031 (ten years after opening)



2036 (15 years after opening).

For each future year, both AM and PM peak periods have been assessed. The following peak periods
were chosen based on the traffic surveys, as discussed in the Model Calibration and Validation Report
in Appendix 1:


AM peak 7am to 9am



PM peak 4pm to 6pm.

Paramics modelling scenarios have been developed in agreement with Roads and Maritime to
achieve the following key objectives:


Assess proposed road alignment upgrade option



Assess performance of the identified preferred upgrade options at key intersections in the
network wide traffic environment for the projected future traffic volumes



Confirm and identify the preferred upgrade option at each key intersection from the traffic
operation perspective and potential staged upgrade solutions.

Key inputs
The following key inputs were used for the base case traffic modelling:


Traffic data provided by Roads and Maritime, July 2014



New traffic surveys data undertaken in December 2014



Micro-simulation model network coverage area as agreed with Roads and Maritime



Geo-referenced aerial photography



SCATS Intersection Diagnostic Monitor (IDM) data and Traffic Control Signal plans
(source: Roads and Maritime)



Public transport data (source: Transport for NSW (TfNSW))



Site visit undertaken by SMEC personnel on 10 and 11 December 2014 to observe traffic
conditions (morning and afternoon) and issues associated with the current congestion/
network operations in the study area



Roads and Maritime Strategic model (EMME) demand forecast and traffic growth
assumptions.
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Modelling approach
The Paramics micro-simulation software (version 6.9.3) was used for the base year model
development. The Roads and Maritime Traffic Modelling Guideline (RMS, 2013) was used as the main
guideline for the base year model development, calibration and validation process.
Model calibration and validation is an iterative process where model results were compared with
observed data and model parameters are adjusted to achieve the best fit. A model can only be
considered suitably calibrated and validated and therefore reflective of the existing traffic conditions,
when it achieves its predefined calibration and validation criteria as per modelling guideline.
The Paramics micro-simulation model has been developed taking into account the Broader Western
Sydney Employment Area (BWSEA) traffic modelling report (BWSEA, 2013) and the previous
Paramics modelling completed by Traffix for the Horsley Drive Business Park development application
(Traffix, 2012).
The Paramics micro-simulation software was used for operational network model development. Road
and Maritime’s Traffic Modelling Guideline, Version 1, February 2013 (modelling guideline) was used
as the main guideline for the base year model development, calibration and validation process. Figure
3-1 shows main steps undertaken for base year Paramics model development.

Figure 3-1: Micro-simulation (Paramics) model main development steps

Key modelling assumptions
A series of modelling assumptions have been made for the Paramics micro-simulation of both the
base case scenario and upgraded corridor. Following sections summarise key modelling assumptions.

3.4.1.

Road network

The model road network includes the wider study area comprising The Horsley Drive section from east
of Cowpasture Road South to the west of Wallgrove Road including the M7 Westlink Motorway / The
Horsley Drive interchange. The model network also includes the full extent of Ferrers Road and
Brabham Drive covering the route from The Horsley Drive / Ferrers Road intersection to Brabham
Drive / Great Western Highway intersection as well as Redmayne Road from Ferrers Road to
Wallgrove Road, Chandos Road from Wallgrove Road to Trivet Street and Trivet Street from Chandos
Road to Cowpasture Road (north).
A figure illustrating the base case Paramics model network coverage and travel zone system was
presented the Traffic study-Options Assessment, 5 November 2015, SMEC’s report (Appendix 1).

3.4.2.

Traffic demand

The base case Paramics model has a total of 32 travel zones covering the study area. The initial
demand matrix was estimated using available OD survey data in combination with the intersection
turning volume counts and available mid-block classified traffic data. The demand matrices were
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calibrated as per modelling guidelines using the 2014 traffic count data. The proportion of heavy
vehicles was taken directly from available 2014 traffic data. The demand matrices were estimated
separately for three vehicle types as follows:


Cars/ light vehicles



Rigid trucks



Articulated heavy vehicles including B-doubles.

3.4.3.

Public transport

Existing bus routes and bus frequencies are included in the model based on available public transport
information sourced from TfNSW web site.

3.4.4.

Roads and Maritime SCATS data

Roads and Maritime has provided the Sydney Coordinated Adaptive Traffic System (SCATS) data to
inform the configuration of the traffic signals, signal phase diagrams, cycle times, phase splits and
phase duration times. The Intersection Diagnostic Monitor (IDM) data is collected by recording traffic
signal operation at each signalised intersection on a cycle by cycle basis. IDM data provides a
comprehensive snapshot of the signal phasing for each peak period. The IDM data was available for
all signalised intersections in the study area except for The Horsley Drive / Cowpasture Road (north)
intersection. For this intersection, typical signal phase plan and average cycle times and phasing splits
were recorded during the site visit.
The signalised intersections have been coded as fixed time. The cycle times were derived from the
provided IDM data. All the signal phase operations and phase times have been manually configured
based on the IDM data. The IDM data indicates what signal phases ran during the peak periods and
the average duration for which each phase ran. This information was then used as the basis for
creating the signal plan in Paramics and is a true reflection of the existing operating conditions of the
route.

3.4.5.

Road network and driver behaviour

SMEC utilised aerial photo images to code the road network for the existing 2014 base case models.
The geo-referenced aerial photography provided adequate information for network coding including
road length, lane width, number of lanes, lane discipline and intersection configurations. Road network
distances within the model were checked and coded in proper scale under the recommended Lambert
94 coordinate system. All link-types and categories were coded based on the standard Road and
Maritime road categories file.
The micro-simulation model was developed using the Paramics suite of purpose-built traffic simulation
software (version 6.9.3). Paramics uses input data in the form of a description of the road network in
terms of:


Road links and intersections



Lengths of road sections



Number of lanes



Speed limits on roads



Public transport routes and facilities



Intersection operation details, in terms of intersection type and traffic signal timings if
applicable.
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The model uses driver behaviour measures, such as their response times to traffic conditions and the
sizes of gaps in traffic that they are prepared accept, as well as performance measures of vehicles,
including their size and acceleration details.

Base case model calibration and validation
The Paramics model was calibrated and validated as per the modelling guideline. Model calibration
and validation procedure confirmed that both the AM and PM peak periods were calibrated in
accordance with the calibration criteria presented in The Horsley Drive Option Assessment report
(Appendix 1, Tables 7-1 and 7-2)
The model validation process uses travel time comparison between modelled and observed travel
times along The Horsley Drive. In addition, SMEC compared the model network performance with the
site visit observations (documented in Appendix 1, Section 4 Site visit observations). The comparison
between the site visit observations and the model network performance demonstrate that model
adequately represents the existing traffic conditions. Detailed base case model calibration and
validation results are documented in Appendix 1. The model calibration and validation results
documented in Appendix 1 confirmed that both the AM and PM peak Paramics models for the study
area were calibrated and validated as per Roads and Maritime’s modelling guideline.

Traffic growth
For the purpose of this study, Roads and Maritime provided outputs (EMME traffic volume plots) from
the Sydney GMA Strategic Traffic Forecasting Model (STFM) showing peak period traffic volume
forecast by direction of travel on The Horsley Drive in 2014, 2026 and 2036 modelled years.
As indicated by Roads and Maritime, the following information should be noted regarding provided
strategic model forecast:


Roads and Maritime’s EMME Strategic Traffic Assignment Model (2014 Future Networks
Version, All Vehicles), peak periods are 7am to 9am and 4pm to 6pm (two hour peaks)



Travel forecast assumptions are based on BTS Strategic Travel Model version 2.5
(December 2013), BTS FMM Freight Forecast, (December 2013, BTS August 2012 land
use assumptions)



No Badgerys Creek Airport was assumed in the provided EMME model forecast. It was
noted that Roads and Maritime at the time was updating Sydney GMA STFM to include
Badgerys Creek Airport. Following the issue of the Traffic Study-Options Assessment, 5
November 2015 report, Roads and Maritime recently (in July 2016) has provided an
updated STFM EMME future travel forecast based on TZ2011 travel zone system update
and with the inclusion of the proposed Western Sydney Airport (Refer to Section 3.6.1)



Intersection turning movements from the strategic model should be read in combination
with the traffic surveys and travel zone population and employment forecast data



The annual traffic growth rates on key roads in the study area calculated from the STFM
are summarised in Table 3-1 and 3-2 for the AM and PM peaks, respectively.
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Table 3-1: Traffic growth rates from STFM, AM peak
Road

Location/ road section

Annual traffic growth rates
2014-2026

2026-2036

NB/WB

SB/EB

NB/WB

SB/EB

2.5%

3.0%

2.1%

2.4%

East of Cowpasture Road
(south)

3.1%

2.1%

1.8%

1.4%

North of The Horsley Drive

4.5%

2.7%

0.6%

2.3%

North of Chandos Road

2.4%

3.7%

2.0%

1.7%

North of The Horsley Drive

1.4%

0.5%

3.0%

2.1%

South of The Horsley Drive

2.2%

0.5%

1.9%

1.5%

Cowpasture Road South of The Horsley Drive

1.3%

2.9%

0.8%

1.9%

North of The Horsley Drive

1.6%

1.8%

1.7%

1.1%

Southbound off ramp

n/a

1.5%

n/a

1.1%

Northbound off ramp

4.3%

n/a

3.9%

n/a

The Horsley Drive Between M7 Westlink
Motorway and Cowpasture
Road (north)

Ferrers Road

Wallgrove Road

M7 Westlink
Motorway
interchange

Source: STFM (Roads and Maritime)
Table 3-2: Traffic growth rates from STFM, PM peak
Road

Location/ road section

Annual traffic growth rates
2014-2026

2026-2036

NB/WB

SB/EB

NB/WB

SB/EB

1.9%

2.9%

2.2%

2.5%

East of Cowpasture Road
(south)

1.3%

2.4%

0.6%

2.2%

North of The Horsley Drive

4.6%

2.1%

2.1%

1.4%

North of Chandos Road

1.4%

2.0%

1.3%

1.7%

North of The Horsley Drive

0.8%

2.3%

0.8%

2.2%

South of The Horsley Drive

0.8%

2.4%

4.1%

4.4%

Cowpasture Road South of The Horsley Drive

2.1%

1.0%

1.2%

0.6%

North of The Horsley Drive

2.5%

0.7%

1.6%

2.2%

Southbound off ramp

n/a

1.5%

n/a

1.5%

Northbound off ramp

2.3%

n/a

2.0%

n/a

The Horsley Drive Between M7 Westlink
Motorway and Cowpasture
Road (north)

Ferrers Road

Wallgrove Road

M7 Westlink
Motorway
interchange

Source: STFM (Roads and Maritime)

Key findings from the growth rates extracted from the STFM include:


Annual growth rates are calculated from available Roads and Maritime’s EMME model
plots based on traffic flow forecast between 2014 and 2026 and 2026 and 2036 on key
roads in AM and PM peak periods
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The STFM indicated significant traffic growth on The Horsley Drive between 2014 and
2026 with an annual growth rate in the range from 2.5 to three per cent in the section
between M7 Westlink Motorway and Cowpasture Road (north) and 2.1 to 3.1 per cent in
the section east of Cowpasture Road (south)



The STFM indicated substantial traffic growth rate on Ferrers Road between 2014 and
2026, particularly in the northbound direction with an annual growth rate of 4.5 per cent



The STFM indicated that northbound off-ramp at M7 Westlink Motorway/ The Horsley Drive
interchange would have significantly higher growth rate (4.3 per cent per annum) compared
to the growth rate forecast at southbound off-ramp (1.5 per cent per annum) between 2014
and 2026



The STFM indicated that traffic on Cowpasture Road north of The Horsley Drive is forecast
to have annual growth rate in the range between 1.1 and 1.8 per cent in AM peak and
between 0.7 and 2.5 per cent in PM peak



The STFM indicated that traffic on Cowpasture Road south of The Horsley Drive is forecast
to have an annual growth rate in the range between 0.8 and 2.9 per cent in the AM peak
and between 0.6 and 2.1 per cent in the PM peak.

Analysis of the traffic growth rates on the key roads in the study area calculated from the provided
STFM’s EMME traffic volume plots indicate that traffic growth forecast on key roads in the study area
is consistent with the BTS population and employment forecast shown in Table 2-4.
It was agreed with Roads and Maritime to use annual growth rates derived from the provided STFM
EMME model plots at key roads Tables 3-1 and 3-2 to develop future trip tables for the purpose of this
study. The Strategic Traffic Forecasting Model (STFM) forecasts high traffic growth rates on The
Horsley Drive in the future. It is forecast that traffic on The Horsley Drive will grow an average of 2.5 to
2.8 per cent per annum by 2031. In 2031, traffic on The Horsley Drive is forecast in the order of
60,000 vehicles per day. In line with the overall traffic growth, it can be expected that heavy vehicle
volumes will also grow. About 13,000 heavy vehicles per day are forecast to use this section of The
Horsley Drive in 2031. Table 3-3 shows daily traffic forecast on The Horsley Drive.
Table 3-3 Future daily traffic forecast on The Horsley Drive and Ferrers Road
Road

Road section

The Horsley
Drive

2021

2031

2036

Opening year

Ten years after
opening

Fifteen years after
opening

East of Ferrers Road

47,500

59,800

66,700

East of M7 Westlink Motorway

38,200

48,100

53,600

14,700

18,700

20,200

Ferrers Road North of The Horsley Drive

3.6.1.

Sydney GMA Strategic Traffic Forecasting Model (STFM) forecast
update

Based on initially received STFM EMME future travel forecast (assumptions based on BTS Strategic
Travel Model version 2.5, December 2013 and BTS FMM Freight Forecast, December 2013, BTS
August 2012 land use assumptions), SMEC has undertaken a detailed and comprehensive upgrade
options traffic assessment for the project. Outcomes of that assessment are summarised in the Traffic
study-Options Assessment, 5 November 2015 report (Appendix 1).
However, following the issue of the Traffic study-Options Assessment, 5 November 2015 report,
Roads and Maritime recently (in July 2016) has provided an updated STFM EMME future travel
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forecast based on TZ 2011 travel zone system update and with the inclusion of the proposed Western
Sydney Airport.
Following reception of the updated STFM EMME future travel forecast, it was agreed with Roads and
Maritime that SMEC compares initially used STFM EMME forecast with the updated forecast.
SMEC has compared total 2021 AM and PM peak traffic volume (2 hours) forecast passing through
the key intersections in the study area from the initially used (old) STFM EMME and updated (new)
STFM EMME model traffic volume plots.
Tables 3-4 and 3-5 summarise total intersection turning volume comparison between initially used
STFM EMME and updated STFM EMME forecasts in 2021 AM Peak (2 hours) and 2021 PM peak (2
hours).
Table 3-4 Total Intersection turning volume comparison between initially used STFM EMME and updated
STFM EMME forecasts, 2021 AM Peak (2 hours)

Intersection

Old EMME turning
volume (2021, 2 hours)

New updated EMME
total intersection turning
volume (2021, 2 hours)

Volume difference (2
hours)

Horsley Dr/Wallgrove Rd

4,813

4,587

‐226

Horsley Dr/Ferrers Rd

6,356

5,783

‐573

Horsley Dr/Cowpasture Rd

7,344

6,902

‐442

Table 3-5 Total Intersection turning volume comparison between initially used STFM EMME and updated
STFM EMME forecasts, 2021 PM Peak (2 hours)

Intersection

Old EMME turning
volume (2021, 2 hours)

New updated EMME
total intersection turning
volume (2021, 2 hours)

Volume difference (2
hours)

Horsley Dr/Wallgrove Rd

4,098

5,058

+960

Horsley Dr/Ferrers Rd

6,468

6,148

‐320

Horsley Dr/Cowpasture Rd

7,221

6,714

‐570

Based on the information summarised in the Tables 3-4 and Tables 3-5 it can be concluded that:


In general, updated STFM EMME forecasts shows overall lower total 2021 traffic volume
forecast at key intersections when compared to the previous STFM EMME forecast that
was initially used in the operational modelling and future scenarios option assessment



In general, operational modelling undertaken for the future scenarios based on the
previous STFM EMME forecast is considered to be conservative providing a robust
assessment of the proposed upgrade



The only increase in traffic volume in the network is observed at The Hors Drive/Wallgrove
Road intersection in the PM peak.

Considering that, updated STFM EMME forecast predicts lower future traffic volumes compared to
previously used forecast in general, it was agreed with Roads and Maritime that updating whole microsimulation Paramics modelling work based on updated STFM EMME forecast is not necessary.
Instead, it was agreed that a SIDRA intersection sensitivity test with the updated EMME forecast is
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undertaken at The Horsley Drive/Wallgrove Road intersection (the only intersection where updated
STFM EMME forecast show increased volume).
The SIDRA sensitivity test undertaken with updated STFM EMME forecast at The Horsley
Drive/Wallgrove Road intersection and the results are presented in Section 6.3.6.
In general, SIDRA sensitivity test undertaken based on updated STFM EMME traffic growth forecast,
confirmed that proposed upgrade at The Horsley Drive/Wallgrove Road intersection would have
sufficient capacity to cater for the future traffic demand.

Intersection modelling
The SIDRA Intersection software has been used for the traffic model development at key
intersections. Road and Maritime’s Traffic Modelling Guideline, Version 1, February 2013 (modelling
guideline) was used as the main guideline for the base year models development. Figure 3-2 shows
main steps undertaken in SIDRA intersection modelling process.

Figure 3-2: SIDRA Intersection modelling process

3.7.1. Peak hour periods
Based on hourly traffic variations analysis at key intersections, peak hour traffic volumes on Friday
(critical day) have been identified in both AM and PM peak periods. Peak hour traffic volumes were
used for SIDRA existing base case intersection models development. These peak hour periods are as
follows:


AM peak from 8:00 am to 9:00 am



PM peak from 4:00 pm to 5:00 pm.

3.7.2. Software version
SIDRA Intersection software Version 7 has been used for the intersections model development.

Existing operational assessment
The existing operational performance of The Horsley Drive has been evaluated to confirm the capacity
issues along the corridor.

3.8.1.

Existing mid-block capacity

The capacity to carry traffic on the surrounding road network is considered to be best measured by
assessing the operating performance of key intersections rather than midblock capacity. Nevertheless,
the mid-block volume/capacity ratio is a measure that reflects the mobility and quality of travel of a
section of road. It compares the traffic volume with the notional road capacity. For example, a
volume/capacity ratio (VCR) of 1.0 indicates that a road corridor is operating at its capacity.
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It should be noted that VCR mid-block assessment was undertaken here at the strategic planning
(indicative) level only and it was not used in this study as an exact performance measure for the detailed
traffic engineering analysis.
US Highway Capacity Manual (2016) as well as Austroads highlights the correlation between midblock
Level of Service (LoS) and capacity. For the purpose of this planning-level mid-block capacity
assessment of the existing condition, a notional lane capacity of 1,400 volume per hour (VPH) per
lane has been adopted on The Horsley Drive. The Table 3-6 presents the mid-block performance of
the corridor at various locations based on the VCR during the morning and evening peak periods.
Table 3-6: Existing (notional) mid-block capacity – weekday
Location

Mid‐
block ID

Number of lanes

VCR AM Peak

VCR PM Peak

EB

WB

EB

WB

EB

WB

M1

The Horsley Drive, between
Ferrers Road and Cowpasture
Road

2

2

0.60

0.46

0.43

0.61

M2

The Horsley Drive, between
Ferrers Road and M7

1

2

1.02

0.33

0.59

0.57

It is apparent that the eastbound single lane mid-block section between M7 Westlink and Ferrers Road
is currently performing beyond capacity during the morning peak period, thereby indicating the need to
increase the capacity along this section.

3.8.2.

Existing base case intersection performance

The performance of an intersection can be measured by the intersection average delay per vehicle
which corresponds to a Level of Service (LoS) measure for the intersection. In addition, Degree of
Saturation (DoS) values were analysed for each movement. The intersection degree of saturation
(DoS) can also be used to measure the performance of isolated intersections. At signalised
intersections, both queue length and delays increase rapidly as DoS approaches 1.0. Satisfactory
intersection operation is generally achieved with DoS of about 0.8.
Traffic delay is an additional time which each vehicle experience in the network comparing to the free
flow travel time. It is measured as the time difference between actual travel time and free-flow travel
time. Average delays/per vehicle is an average value of experienced delays of all vehicles in the flow.
Performance of an intersection is measured in accordance with the Austroads Guide to Traffic
Management-Part 3: Traffic Studies and Analysis (2013).
The guideline recommends that for priority intersections - such as roundabout and sign controlled
intersections, the LoS value is determined by the critical movement with the highest delay whereas for
a signalised intersection LoS criteria are related to the average overall intersection delay measured in
seconds per vehicle. The LoS of intersections was assessed using the standard Road and Maritime’s
LoS criteria for intersections which is reproduced in Table 3-7.
Table 3-7: LoS criteria for intersections
LoS

Average delay per
vehicle (sec/veh)

A

<14

B

15 to 28

Traffic signals, roundabout

Give way and stop signs

Good operation

Good operation

Good with acceptable delays &
spare capacity

Acceptable delays and spare
capacity
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LoS

Average delay per
vehicle (sec/veh)

Traffic signals, roundabout

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; at signals, incidents
At capacity, requires other control
will cause excessive delays.
mode
Roundabouts require other control
mode

F

>70

Unsatisfactory with excessive
queuing

Give way and stop signs

Unsatisfactory with excessive
queuing

Source: Austroads Guide to Traffic Management‐Part 3: Traffic Studies and Analysis (2013).

A total of five intersections within the core study area have been analysed using both Paramics and
SIDRA models to determine their respective operating performance. The 2014 turning movement
count data and existing intersection layouts formed the basis for assessing the existing intersection
performance. SIDRA Network was used where required for sensitivity testing and assessment of
closely spaced intersections within the study area.
In addition to SIDRA intersection modelling, the Paramics model was used to assess key network
performance issues within the study area. Intersection modelling using SIDRA was undertaken to
assess intersection capacity and support the Paramics modelling outcome. Table 3-8 summarises the
results of the existing intersection analysis during the AM and PM peaks. Performance measures
indicating that intersection operates with LoS E and/or DoS>0.9 or worse are highlighted with red
shading.
Table 3-8 Existing intersection performance results, AM and PM peak periods
ID

I-1

I-2

I-3

I-4

I-5

Intersection

The Horsley
Drive/Cowpasture Road
(south)

Control type

DoS

Average
delay per
vehicle
(sec/veh)

LoS

AM

1.05

77

F

PM

1.00

125

F

AM

0.91

34

C

PM

0.84

39

C

AM

0.98

43

D

PM

0.78

18

B

AM

0.91

47

D

PM

0.90

26

B

AM

0.88

38

C

PM

0.74

29

C

Roundabout

The Horsley
Drive/Cowpasture Road
(north)

Signal

The Horsley Drive/Ferrers
Road

Signal

The Horsley Drive/M7
Westlink Motorway*

Signal

The Horsley Drive/
Wallgrove Road

Peak

Signal
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Source: SIDRA model: 2014 BC_13062015, I:\projects\30011656 - The Horsley Drive\010 Modelling\6_SIDRA\2014 Existing BC

*Note: Performance results for The Horsley Drive/M7 Westlink Motorway interchange have been updated to take into account
recent merge section upgrade (early 2016) on The Horsley Drive east of the interchange.

The key findings are as follows:


The modelling results confirmed the site visit observations that The Horsley Drive /
Cowpasture (south) roundabout currently operate over capacity with an unacceptable LoS
of F in both AM and PM peak periods



The SIDRA modelling indicated a high degree of saturation (DoS) at The Horsley Drive /
Cowpasture Road (north) and The Horsley Drive /Ferrers Road intersections in the AM
peak



High existing DoS value at The Horsley Drive/Ferrers Road intersection is associated with
current capacity issue at the existing right turn bay on The Horsley Drive eastern approach
in the AM peak



Previous performance assessment of The Horsley Drive /M7 Westlink Motorway
interchange undertaken in 2015 (See Appendix 1) indicated that the previously this
interchange operated with the high delays and unacceptable LoS E in the AM peak. Low
LoS in AM peak at the interchange was significantly contributed by the previous merge
capacity issue on The Horsley Drive east of M7 Motorway (see Section 4-Site visit
observations in Appendix 1). However, here should be noted that, in early 2016 Roads
and Maritime upgraded existing merge section by extending two lane section on The
Horsley Drive east of the interchange. Based on the recent site visit and updated
modelling, it can be concluded that this recent merge section upgrade improved the
existing performance of the interchange. Updated traffic modelling, taking into account
recent merge section upgrade, indicated that the interchange currently operates with the
satisfactory LoS D and B in AM and PM peak periods respectively.

Detailed existing network operational issues were reported in Traffic study-Options Assessment, 5
November 2015, SMEC’s report, Section 8.3 (Appendix 1).

Operational assessment of the future base case (“do
nothing”) scenario
The future base case, (“do nothing”) scenario was built based on the calibrated existing base 2014/15
model. It contains the same road network and the same traffic signals. Traffic signal timing changes
have been included to maximise the capacity of the road network in the future.
The base case performance of the network has been assessed using the micro-simulation model for
the 2021 and 2031 horizon years.

3.9.1. Future base case (“do nothing”) mid-block capacity
Similarly, as existing mid-block capacity assessment (Section 3.7.1), the tables below present future
mid-block performance forecast in the study area at various locations based on the VCR during the
morning and evening peak periods in 2021 and 2031.
It should be noted that VCR mid-block assessment was undertaken here at the strategic planning
(indicative) level only and it was not used in this study as an exact performance measure for the detailed
traffic engineering analysis.
In the tables below VCR >0.95 are shaded indicating where mid-block sections would be approaching
or exceeding its notional capacity under future base case (“do nothing”) traffic conditions.
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Table 3-9: 2021 base case (“do nothing”) mid-block capacity assessment
VCR (AM peak)
Midblock ID

Location

VCR (PM peak)

EB

WB

EB

WB

M1

The Horsley Drive, between Ferrers Road and
Cowpasture Road

0.73

0.48

0.54

0.77

M2

The Horsley Drive, between Ferrers Road and M7

1.09

0.31

0.64

0.70

Table 3-10: 2031 base case (“do nothing”) mid-block capacity assessment
VCR (AM peak)
Midblock ID

Location

VCR (PM peak)

EB

WB

EB

WB

M1

The Horsley Drive, between Ferrers Road and
Cowpasture Road

0.81

0.56

0.63

0.98

M2

The Horsley Drive, between Ferrers Road and M7

1.27

0.35

0.76

0.89

Mid-block capacity assessment under future base case (“do nothing”) scenario indicated that VCR
would exceed 1.0 at The Horsley Drive eastbound single lane mid-block section between M7 Westlink
and Ferrers Road which is forecast to performed beyond capacity during the morning peak period in
both 2021 and 2031.

3.9.2.

Future base case (“do nothing”) intersection performance

As the capacity of urban roads is generally determined by capacity of the intersections, SMEC has
used a network model (Paramics) to assess consequence of no action in the study area (“do nothing”
scenario) for the 2021 and 2026 and 2031 future years. Table 3-11 summarises predicted Level of
Service (LoS) at key intersections for the future base case scenario (“do nothing”). The performance
parameters of each intersection that show unsatisfactory operation levels are indicated in red text.
Table 3-11 Future 2021 and 2031 base case scenario (“do nothing”) key intersection performance results
(Paramics model)

2021
ID

Intersection

I-1 The Horsley Drive /
Cowpasture Road (south)
I-2 The Horsley Drive /
Cowpasture Road (north)
I-3 The Horsley Drive / Ferrers
Road
I-4 The Horsley Drive / M7
Westlink Motorway

2031

Peak
Average
Delay

Level of
Service

Average
Delay

Level of
Service

AM

151

F

170

F

PM

226

F

193

F
D(1)

AM

52

D

44(1)

PM

89

F

95

F

AM

45

D

57

E

PM

77

F

88

F

AM

86(2)

F(2)

168(2)

F(2))

PM

36(2)

C(2)

54(2)

D(2)
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2021
ID

Intersection

I-5 The Horsley Drive /
Wallgrove Rd
Note:

2031

Peak
Average
Delay

Level of
Service

Average
Delay

Level of
Service

AM

49

D

94

F

PM

54

D

68

E

(1) Better LoS compared to 2021 base “do nothing” is a result of reduced traffic throughput at this intersection caused
by upstream capacity issues at the adjacent roundabout
(2) Updated future base case (“do nothing”) performance results taking into account recent (early 2016) merge section
upgrade on The Horsley Drive east of M7 Westlink Motorway. Previously, modelling results of The Horsley Drive /M7
Westlink Motorway interchange under future base case (“do nothing”) were reported in Traffic study-Options
Assessment, 5 November 2015 report (Appendix 1) for the traffic condition prior merge section upgrade.

In general, considering the random nature of the Paramics micro-simulation model, the average
delays and LoS values extracted from Paramics micro-simulation model are not considered exact
measures. In particular, under congested network traffic conditions, the micro-simulation model may
involve high variability of the delay / LoS results between different random seed (model runs) values.
In order to overcome this variability, in Table 3-11 SMEC reported delays and LoS results based on
average five seed model runs. It should be noted that in the micro-simulation model, downstream and
upstream capacity issues in the wider network can have an influence on average delays, total volume
throughputs and LoS at the subject intersections.
However, based on the modelling results presented in the Table 3-12 it can be concluded that:


The Horsley Drive / Cowpasture (south) roundabout is forecast to operate with capacity
issues and an unacceptable LoS of F in both AM and PM peak periods in 2021 and 2031



The Horsley Drive / Cowpasture Road (north) intersection is forecast to operate with
satisfactory LoS D in AM Peak by 2031. However, model indicated capacity issues in PM
peak at this intersection, high delays and LoS F by 2021



The Horsley Drive/Ferrers Road intersection is forecast to operate with capacity issues and
high delays and LoS F particularly in PM peak under both 2021 and 2031 future



Updated future base case (“do nothing”) modelling taking into account recent (early 2016)
merge section upgrade on The Horsley Drive east of M7 Westlink Motorway interchange
forecasts that this interchange would operate with capacity issues, high delays and LoS F
in AM Peak under both 2021 and 2031 demand scenarios. This is mainly contributed by
capacity issues caused by the single eastbound lane on The Horsley Drive east of M7
interchange.



The Horsley Drive/Wallgrove Road intersection is forecast to operate with the satisfactory
LoS D by 2021. However, modelling indicated that under 2031 demand conditions this
intersection is forecast to have capacity issues and it would operate with the poor LoS F-E
in in both AM and PM peak periods.

In general, both existing and future years 2021, and 2031 base case (“do nothing”) network
performance assessments indicate the section of The Horsley Drive from the M7 Westlink Motorway
to Cowpasture Road is required to be upgraded to a four-lane road including upgrading the key
intersections along the corridor.
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3.9.3.

Base case travel times

The expected travel times for both the eastbound and westbound direction have been estimated using
the Paramics micro-simulation model. The results of the future base case model are provided in Table
3-12.
Table 3-12 Average travel times, 2014, 2021 and 2031 base case
Measure
Direction of
travel
The Horsley
Drive
Eastbound ‐
Walworth St to
Gallipoli Rd

The Horsley
Drive
Westbound ‐
Gallipoli Rd to
Walworth St

2014/15 Base

2021 Base

2031 Base

AM (7:009:00)

PM (4:006:00)

AM (7:009:00)

PM (4:006:00)

AM (7:009:00)

PM (4:006:00)

T Time
(min)

08:58

07:17

10:28

15:02

14:10

16:28

Speed
km/h

24.1

29.7

20.6

14.4

15.2

13.1

T Time
(min)

05:22

06:45

07:07

17:09

06:53

20:32

Speed
km/h

40.2

32.0

30.4

12.6

31.4

10.5

The following key points are noted from Table 3-12:


Modelling indicated that under both 2021 and 2031 future base case “do nothing” scenarios
travel time along The Horsley Drive is forecast to increase significantly compared to
existing 2014 average travel time data



The travel time data extracted from the future 2021 and 2031 base models indicates that
travel time is forecast to be considerably longer in the PM peak period in both the
eastbound and westbound directions



While the 2014 travel time surveys indicated the highest average travel time in the
eastbound direction in the AM peak period, the model suggests that under future base
case “do nothing” scenario the high average travel time will occur in the westbound
direction in the PM peak



Model forecasts that under 2031 base case “do nothing” scenario average speed along the
corridor in peak direction will drop in the range between 10.5 and 13.1 km/h which is
significantly lower when compared to existing peak direction speed range of 24.1 to 32
km/h.

3.9.4.

Future base case (“do nothing”) network performance

The Paramics micro-simulation modelling has been used to assess the expected operational issues in
the 2021 and 2031 design years. The vehicle kilometres travelled (VKT) and vehicle hours travelled
(VHT) from the Paramics models provide a basis for determining the base case network performance.
Table 3-13 outlines the expected VHT and VKT in the future design years.
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Table 3-13 Overall network performance, 2021 and 2031 base case
Measure

2021

2031

AM (7:00-9:00)

PM (4:00-6:00)

AM (7:00-9:00)

PM (4:00-6:00)

All vehicles VKT

70,454

67,588

79,610

75,757

All vehicles VHT

2,386

2,578

3,334

4,058

Heavy vehicles VKT

7,837

5,419

8,775

6,226

Heavy vehicles VHT

281

232

381

431

30 km/h

26 km/h

24 km/h

19 km/h

Average network speed

The microsimulation modelling has indicated that the base case “do nothing” scenario will operate
poorly in both the 2021 opening year and 2031 design scenario. The results indicate high delays in
both peak periods, with low average network speed.
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4.

The Proposal
Project objectives

The project aims to provide the best overall value for money solution to achieve the following primary
objectives:


Upgrade The Horsley Drive section between Wallgrove Road and Cowpasture Rd
intersections (inclusive) to improve travel journey times and level of service



Improve safety for all road users by reducing crash rates



Provide improved cyclist and pedestrian facilities



Provide improved public transport facilities



Minimise impact on the natural environment and local communities through sensitive
design



Adopt a best practice urban design outcome that considers social, heritage, commuter and
business interactions.

Overview of the proposal
Two lane-dual carriageway with the improved vertical and horizontal alignments and upgrades at key
intersections has been proposed on The Horsley Drive section from Wallgrove Road to Cowpasture
Road in order to address existing congestion issues, improve the capacity, safety and operation of the
corridor. The Concept Design has been developed by GHD following a comprehensive traffic options
assessment of the proposed upgrade (undertaken by SMEC) and multi criteria analysis carried out by
Roads and Maritime.
Figures 4-1 to 4-3 show The Horsley Drive upgrade proposal as per provided 80 per cent concept
design (General Arrangement Plan and Longitudinal Section (2021), Drawing No. 21-25083SK1151_Rev5 prepared by GHD).

Figure 4-1 The Horsley upgrade proposal, western section
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Figure 4-2 The Horsley Drive upgrade proposal, central section

Figure 4-3 The Horsley Drive upgrade proposal, eastern section
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Design criteria
Several design criteria have been followed in the development of the Concept Design upgrade. These
include Austroads, TfNSW and Roads and Maritime standards.
The Roads and Maritime’s Traffic Modelling Guideline (RMS, 2013) was used as the main guideline
for the microsimulation modelling to assess the proposed Concept Design. This included base year
model development, calibration and validation process.

4.3.1.

Design speed

The design speed for the section of The Horsley Drive from M7 to west of Cowpasture Road North is
80km/h.

4.3.2.

Cross section

The typical cross section for the corridor includes four lanes with provision in the median for future
upgrade to a six lane road when required with a shared user path on the southern side of The Horsley
Drive and a footpath on the northern side. Typical lane width is 3.5m and kerb lane is 4m wide
considering high heavy vehicles percentage on this section of the road. Figure 4-4 illustrates a typical
cross section on the Concept Design.

Figure 4-4 Typical cross section
Source: General Arrangement Plan and Longitudinal Section (2021), Drawing No. 21-25083-SK1151_Rev5 prepared by GHD.

The construction staging of works
The preliminary construction staging of the works has been developed by Roads and Maritime and
Graeme Wood Consulting Pty Ltd to inform the concept design. The proposed construction staging
comprises four stages, with roadwork’s construction completed in Stage 3 and the final stage (Stage
4) including the placing the of asphalt wearing course, pavement markings and other finishing works.
It is noted that construction staging would be further refined and developed during detailed design
stage to minimize the impacts.
A preliminary assessment of construction impacts are provided in Section 6.2.
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5.

Transport appraisal

The qualitative impact of the Concept Design on all types of road users has been assessed to ensure
minimal impact on operation and safety. This assessment has included appraisal of the public
transport network, active transport infrastructure, the freight network, and crash data.

Public transport
Several bus routes currently operate along The Horsley Drive, with services provided on both
weekdays and weekends. Table 5-1 summarises daily bus services along the corridor, including their
frequency during the AM and PM peak periods.
Table 5-1 Public transport (Bus) routes and services
Service
number

Description

Weekday
services

Weekend
services

AM peak
services

PM peak
services

813

Bonnyrigg to Fairfield via
Prairiewood, Smithfield

16

2

2

1

814

Fairfield to Smithfield and return

15

0

3

2

835

Prairiewood to UWS Penrith

14

0

4

2

Source: TfNSW, July 2015
The proposed Concept Design is expected to impact the location of bus stops along The Horsley Drive
for Route 813 and 835. There are four bus stops that are expected to be affected; stop at the BP
Service Station, stop to the west of Ferrers Road, stop to the east of Ferrers Road, and a stop to the
west of Cowpasture Road. These stops are illustrated in Figure 5-1.

Figure 5-1 Bus stops impacted by The Horsley Drive Concept Design upgrade

Source: TfNSW, 2016
The above ‘bus stops’ are currently designated by ‘bus zone’ signs, with no seating or indented bus
bays provided. It is proposed to reinstate bus stop locations along The Horsley Drive, following
consultation and agreement with TfNSW. It is recommended that following is undertaken as the
Project progresses to Detailed Design:
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Consult stakeholders at the Sharks Gold Driving Range and BP service station regarding
the relocation of bus zones outside their premises



Consideration regarding the relocation of existing bus zone to the west of Cowpasture
Road, as currently positioned in the middle of a double left turn lane.

As a part of the proposed upgrade there is a bus priority measure (bus lane) provided on The Horsley
Drive western approach and indented bus bays on the departure sides of Ferrers Road intersection. It
is envisaged that proposed bus priority approach and departure lane will improve public transport bus
operation in this section of the corridor.
Initially, 80 per cent Concept Design proposed a short bus lane at the traffic signal on Cowpasture
Road (north) approach to allow bus “jump start” priority measure at The Horsley Drive/Cowpasture
Road intersection as indicated in Figure 5-2. The proposed bus priority measure at The Horsley
Drive/Cowpasture Rd north intersection is supposed to be used by the current bus route 835
Prairiewood to UWS Penrith. As requested by Roads and Maritime, a traffic impact assessment of this
proposal was carried out by SMEC. The technical note has been prepared and issued to Roads and
Maritime to summarise the outcomes of the sensitivity test of The Horsley Drive/Cowpasture Road
intersection operation in order to assess the impact of the proposed bus priority option on the future
intersection performance. As agreed with Roads and Maritime, SIDRA traffic modelling sensitivity test
was undertaken to assess the likely impact of the bus priority measure on the overall intersection
operation under future 2031 traffic conditions in both AM and PM peak periods. Figure 5-2 shows
proposed 80 percent concept design at The Horsley Drive/Cowpasture Rd intersection with the
highlighted bus “jump start” priority measure.

Figure 5-2 80 percent concept design, Bus jump start option at The Horsley Drive-Cowpasture Rd
intersection
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Based on the modelling results, it can be concluded that, with the high turning traffic demand and high
proportion of heavy vehicles on Cowpasture Road northern approach in PM peak, inclusion of the
proposed bus priority measure would likely cause an adverse impact on the overall intersection
performance in PM peak and, on the other hand, providing little benefits for the overall bus travel times
along the route.
Considering the high future traffic demand forecast on Cowpasture Road northern approach in PM
peak, and modelling outcomes, it can be concluded that buses will experience same delays as general
traffic on the entire section of Cowpasture Road north approaching The Horsley Drive in PM peak.
With the proposed priority measure (Figure 5-2) buses will still experience queuing behind general
traffic on Cowpasture Road approach before they arrive on the proposed short bus lane at the signal
stopline. As proposed bus priority measure does not provide “queue jump” bus lane facility along
Cowpasture Road, therefore in this situation, it is envisaged that proposed bus priority measure will
have little benefits for the overall bus travel times along the route.
Therefore, proposed bus jump start priority measure is not recommended at this location.
Detailed modelling analysis and results regarding Cowpasture Rd (north) bus priority measure is
summarised in Appendix 2.
Refer to Section 6.3.8 for the public transport bus operation performance due to road upgrade.

Walking and cycling
A key component of the proposed Concept Design is increased access to active transport
infrastructure along The Horsley Drive corridor. This is primarily through the provision of a 4.0m wide
shared path adjacent to the westbound lanes and reinstatement of the footpath on the eastbound side
of the corridor.
The following active transport infrastructure components have been included in the Concept Design:


Provision of 4.0m wide shared path on the southern side of The Horsley Drive from the
Westlink M7 interchange to Cowpasture Road



Provision of 1.5m wide footpath adjacent to the eastbound lanes of The Horsley Drive from
Ferrers Road to the eastern extents of the project



Provision of 3.0m wide shared path on the southern approach to the new The Horsley
Drive / Cowpasture Road signalised intersection



Reinstatement of the footpath on the northern side of The Horsley Drive from the Westlink
M7 interchange to Ferrers Road



Reinstatement of the footpath to the south of the existing The Horsley Drive / Cowpasture
Road roundabout



Footpath and shared path tie in to existing active transport infrastructure



Signalised pedestrian crossing for all legs of the existing The Horsley Drive / Ferrers Road
signalised intersection



Reinstatement of signalised pedestrian crossings on the northern and eastern legs of the
existing The Horsley Drive / Cowpasture Road signalised intersection



Signalised pedestrian crossing for all legs of the new The Horsley Drive / Cowpasture
Road signalised intersection (currently a roundabout).

The proposed pedestrian crossing locations and network of shared user paths and footpaths provide
improved active transport connectivity and safety to existing and proposed public transport services
and surrounding recreational land uses and community facilities.
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Refer to Section 6.2.5 for details of the expected impacts on the active transport during construction.

5.2.1.

Pedestrian infrastructure

The pedestrian infrastructure along the corridor has been improved by the inclusion of the shared path
to the south of The Horsley Drive. Both pedestrian and cyclists are expected to utilise the shared path,
especially for access to the BP service station, bottle shop, residential properties and bus stops on the
southern side of the corridor.
It is anticipated that the provision of the shared path will improve safety along the corridor, as
pedestrians accessing businesses, residential dwellings or bus stops on the southern side of the
corridor are currently required to walk in the westbound verge or use the existing footpath on the
northern side and cross without any crossing facilities. The inclusion of the shared path will allow
these pedestrians to cross at the signalised intersections along the corridor and use the dedicated
active transport infrastructure.
Several additional signalised crossings are also proposed in the Concept Design. It is anticipated that
these crossing points will improve pedestrian travel times and safety. The following additional
crossings have been included:


The Horsley Drive / Ferrers Road intersection western approach and left turn lanes on the
northern approach



Left turn lanes on the Cowpasture Road north approach of The Horsley Drive / Cowpasture
Road signalised intersection



All legs of the new The Horsley Drive / Cowpasture Road signalised intersection (currently
a roundabout).

The following pedestrian infrastructure components will require further consideration as the design
progresses to Detailed Design:


Tie in for new shared paths and footpaths to existing active transport infrastructure



Length of new signalised crossing and potential requirement for staged or staggered
pedestrian crossings.

5.2.2.

Cycling infrastructure

Provision for cyclists has been enabled in the Concept Design through the inclusion of a shared path
adjacent to the westbound lanes of The Horsley Drive. A 4.0m wide shared path is proposed from the
Westlink M7 shared use path to the Cowpasture Road, which is expected to provide a valuable eastwest link in the cycle network for commuters and recreational riders.
The shared use path is expected to improve safety to cyclists by providing infrastructure that is
separated from The Horsley Drive. It is anticipated that this will reduce the number of conflicts
between cyclists and motor vehicles on the mainline.
Further consideration will be required regarding the following cycling infrastructure components:


Tie in for new shared use path to existing active transport infrastructure (Westlink M7
shared use path and the Western Sydney Parklands recreational ‘‘Prospect Trail”



Safety fences adjacent to shared use path when adjacent to a hazard.

Freight transport
As discussed in Section 2.6.2, The Horsley Drive corridor provides a key link for freight vehicles to and
from the Westlink M7 and the Wetherill Park industrial area via Cowpasture Road (north).
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The corridor has been identified as part of a ‘freight activity precinct' in the TfNSW Freight and Ports
strategy (TfNSW, 2013). Heavy vehicle access The Horsley Drive and Cowpasture Road is currently
approved for up to 25-metre B-doubles, with the corridor included as part of both the Roads and
Maritime GML network and HML network for B-doubles. Ferrers Road is also approved for 25-metre
B-doubles, although for southbound travel only.
It is envisaged that proposed third lane on The Horsley Drive in eastbound direction from
approximately 200 m west of Ferrers Road to Cowpasture Road will significantly improve heavy
vehicle operation and their adverse impact on general traffic flow in this section.
The Horsley Drive Upgrade Concept Design (by GHD), provides upgrades to the key intersections correcting the
observed existing heavy vehicle turning swept path issues.

Appropriate road geometry, pavement design and sight lines for 25-metre B-double and articulated
semi-trailer vehicles are required to be considered in higher level of details during the Detailed Design
project phase.

Road safety
Crash history provided by Roads and Maritime indicates a total of 125 crashes occurred in the study
area between July 2009 and July 2014. Of these crashes, there were 34 injuries and one fatality. As
discussed in Section 2.7 most of these crashes occurred close to intersections, with a high percentage
of heavy vehicle involvement. The proposed upgrade of The Horsley Drive is expected to reduce
crashes by decreasing congestion, improving road geometry, and increasing active transport amenity
along the corridor.
The crash history indicates that there were three opposing vehicle crashes involving right turns into
Ferrers Road, noting that the last crash of this type occurred in 2011. This type of crash is typically
associated with the filtered right turns at signalised intersection. Considering that proposed concept
design proposes dual right turn without filtered right turn phase from The Horsley Drive to Ferrers
Road it is anticipated that proposed upgrade would significantly reduce or remove these type of
crashes at this intersection.
There were ten crashes involving side swiping through The Horsley Drive/Cowpasture Road
roundabout. It is envisaged that proposed upgrade of signalising the intersection will provide further
clarity and more direct movements through the intersection, thereby having an ability to reducing this
type of crashes.
From the historical crash data analysis (Section 2.7), it can be noted that the dominant crash types in
the study area include rear-end crashes, which comprise about 32 per cent of all recorded crashes in
the study area which are likely contributed by the current traffic congestion along the corridor. It is
expected that proposed upgrade, with the improved road capacity, will reduce traffic congestion along
the corridor, and therefore proportion of congestion related rear-end crashes is likely to decrease after
the project implementation.
In addition to the rear-end crashes, there were eight crashes involving vehicles running off the
carriageway. It is anticipated that proposed upgrade would have ability to alleviate these off-road
crashes considering proposed improved road alignment geometry. In general, proposed concept
design with the improved road alignment, including both vertical and horizontal geometry is expected
to provide better performance and safer road environment along the corridor.
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6.

Traffic impact assessment
Consequence of no action

The consequences of maintaining the existing configuration of the corridor, i.e. ‘do nothing’ approach,
are evident based on the modelling results presented in Section 3.9.
Modelling indicated that the base case (“do nothing”) scenario will operate poorly in both the 2021
opening year, and particularly under projected 2031 traffic conditions. The modelling forecasts that
high delays will occur in both peak periods, with low average speed throughout the network.
Mid-block capacity assessment, intersection performance and overall network performance
assessment undertaken for 2021 and 2031 future base case (“do nothing”) traffic conditions indicated
that existing road network and intersection configurations would not have sufficient capacity to cater
for the future traffic growth.
Analysis indicated severe capacity issues in the network under future base case (“do nothing”)
scenario as follows:


The Horsley Drive / Cowpasture (south) roundabout is forecast to operate with capacity
issues and an unacceptable LoS of F in both AM and PM peak periods in 2021 and 2031



The Horsley Drive / Cowpasture Road (north) intersection is forecast to operate with
satisfactory LoS D in AM Peak by 2031. However, model indicated capacity issues in PM
peak at this intersection, high delays and LoS F by 2021



The Horsley Drive/Ferrers Road intersection is forecast to operate with capacity issues and
high delays and LoS F particularly in PM peak under both 2021 and 2031 future



Updated future base case (“do nothing”) modelling taking into account recent (early 2016)
merge section upgrade on The Horsley Drive east of M7 Westlink Motorway interchange
forecasts that this interchange would operate with capacity issues, high delays and LoS F
in AM Peak under both 2021 and 2031 demand scenarios. This is mainly contributed by
capacity issues caused by the single eastbound lane on The Horsley Drive east of M7
interchange.



The Horsley Drive/Wallgrove Road intersection is forecast to operate with the satisfactory
LoS D by 2021. However, modelling indicated that under 2031 demand conditions this
intersection is forecast to have capacity issues and it would operate with the poor LoS F-E
in in both AM and PM peak periods.

The main risks of allowing the current situation to continue unchanged are as follows:


There will be inadequate road capacity to accommodate local and through traffic
movements along this section of The Horsley Drive as the Western Sydney region
expands. By 2031 the volume of traffic passing through this section of The Horsley Drive
(east of Ferrers Road) will approach 59,800 veh/day, up from about 40,200 veh/day in
2014. Not providing the additional capacity and reconfigured intersections will result in a
significant deterioration in peak and off peak traffic flows



Traffic flow efficiency will deteriorate and intersection delays and queues will increase



Congestion on the local road network limits accessibility to the public transport facilities,
reducing the attractiveness of public transport in the study area



Priority controlled accesses to and from minor roads and driveways along the corridor are
expected to be more difficult with the increased traffic volumes on The Horsley Drive.
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Motorists on priority controlled minor roads or driveways may take greater risks to turn onto
The Horsley Drive as gaps in the main flow of traffic would be less frequent


The potential for crashes is likely to increase with additional traffic, especially at key
intersections. The current rear-end crash rate (currently 31 per cent of all accidents in the
2009 – 2014 survey period) would deteriorate as traffic congestion increase along the
corridor. The continued growth in traffic through the intersections is likely to see a
continuation of average crash rates in the locality.

Preliminary construction impacts assessment
Roads and Maritime have prepared the preliminary construction staging plans for the preliminary
construction traffic impact assessment. A preliminary impact assessment has been provided below. It
is noted that the construction staging plans would be refined during detail design phase to minimise
the impacts where required.

6.2.1.

Construction methodology

The preliminary construction methodology is anticipated to consist of four (4) construction stages. The
road works construction is proposed to be completed in Stage 3. The final stage (Stage 4) includes the
placing of the asphalt wearing course, pavement markings and finishing works.
The staging proposals assume Ferrers Roads remains open during construction. Accordingly, a
temporary side-track of The Horsley Drive with a temporary signalised intersection is required to allow
the construction of the new signalised intersection with Ferrers Road clear of traffic. This requires a
small additional temporary encroachment into the Western Sydney Parklands on the southern side of
the road. A temporary construction speed zone will remain in operation during the construction stages.
The Horsley Drive/Cowpasture Road roundabout may require interim signalisation (temporary signal
configuration) during construction.
It is recommended that good level of signal coordination is maintained during construction between
The Horsley Drive/Cowpasture Road (north) and temporary signal layout at The Horsley
Drive/Cowpasture Road (south).
It is noted that The Horsley Drive/Ferrers Road intersection would be temporarily relocated during
construction. The proposed preliminary (temporary) layout at The Horsley Drive/Ferrers Road
intersection is expected to undergo a reduction in capacity and have worsen LoS due to temporal
removal of the existing left turn slip lane on the northern (Ferrers Road) approach. It is therefore
recommended that the interim layout for The Horsley Drive / Ferrers Road intersection is re-evaluated
to minimise the capacity reduction at the intersection during construction.
If viable, retaining the left turn slip lane on Ferrers Road approach in all construction phases is
recommended to ensure no capacity reduction and therefore retain the similar existing performance at
this intersection.
In general, it is recommended to maintain existing configurations at key intersections and minimise the
capacity reductions during construction as far as possible.
The details in relation to the construction support works, and the most efficient construction
methodologies will be further developed as part of the detailed design and construction phase.
It is expected that this will include development of Construction Traffic Management Plans (CTMP)
that detail the management of construction vehicles and impact of the works on residents, businesses,
cyclists, local traffic, emergency services and management of staff parking.
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6.2.2.

Construction hours

It is anticipated that day works will be utilised for much of the construction with side-tracks and
temporary intersections implemented when required. In addition, it is also expected that significant
amounts of night work will be required at the M7 Motorway/Wallgrove Road intersections at the
western end of the project and at the Cowpasture Road/Horsley Drive connections at the eastern end
of the project due to the restricted width available for construction at these locations.
The hourly traffic variations from the mid-block counts have been reviewed to evaluate the viability of
these night works. The hourly traffic profile data analysis indicated that the study area has a typical
commuter/commercial pattern, with highly pronounced morning and afternoon peak periods. The 24hour traffic flow profile showed that that the traffic volumes decrease significantly during the evening
and night periods. The 24-hour traffic flow profile analysis indicated that the evening hourly volumes
are approximately 20-30 per cent of the peak hour volumes.
It is proposed to utilise off-peak, night time and weekend periods during construction when possible.

6.2.3.

Property and local access

During the construction works it is anticipated that access to the properties along the corridor will
experience some disruptions.
Stakeholder consultation is recommended during the site compilation to ensure access is maintained
during construction. It is recommended that property and local accesses will be included in the
CTMPs.

6.2.4.

Bus services

As discussed in Section 5.1, there are several bus services that currently operate along The Horsley
Drive between Wallgrove Road and Cowpasture Road. The construction work is expected to affect
these services as bus stops are currently located adjacent to the Ferrers Road intersection.
Consultation will be required with the TfNSW to determine appropriate action for these services when
traffic is diverted to the temporary side-track. This should be planned in conjunction with the proposed
permanent relocation of bus stops as discussed in Section 5.1.
It is recommended that bus stop accessibility during the construction is addressed in CTMPs.

6.2.5.

Pedestrians and cyclists

Some active transport infrastructure is expected to be impacted during construction:
Alternative pedestrian and cyclist routes should be provided to mitigate the impact on pedestrians and
cyclists. The consideration of cyclists and pedestrians should be a priority during the development of
CTMPs in the detailed design phase of the project. The pedestrian movements should be fully
regulated as part of these plans, as the safety of vulnerable road users is vital for the successful
completion of the project.

6.2.6.

Commuter parking

The proposed construction staging is expected to have minimal impact on commuter parking, as there
is currently no designated commuter parking areas along The Horsley Drive.

6.2.7.

Traffic management

The following traffic management components are proposed throughout the construction staging:


Temporary construction speed zones with associated signage and line marking
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Night time lane closures



Lane narrowing to increase clearance to construction zones.

It is recommended that the traffic management will be fully detailed in the CTMP during the detailed
design phase.

Operational impacts
Proposed Concept Design has been assessed in order to identify likely traffic operational impact of the
proposed upgrade. Operational impact assessment in the study area was undertaken on the road midblock, intersections and overall network performance levels.

6.3.1.

Project case mid-block volume capacity

Mid-block capacity assessment under future base case (“do nothing”) scenario indicated that midblock VCR would exceed 0.95 at The Horsley Drive sections east and west of Ferrers Road by 2031
(Section 3.9.1).
The tables below present the future 2021 and 2031mid-block performance forecast of the proposed
Concept Design upgrade based on the VCR during the morning and evening peak periods.
Table 6-1 2021 Project case (Concept Design) mid-block capacity
Midblock ID Location

VCR (AM peak)

VCR (PM peak)

EB

WB

EB

WB

M1

The Horsley Drive, between Ferrers
Road and Cowpasture Road

0.52

0.56

0.39

0.81

M2

The Horsley Drive, between Ferrers
Road and M7

0.64

0.40

0.37

0.74

Table 6-2 2031 Project case (Concept Design) mid-block capacity
Midblock ID Location

VCR (AM peak)

VCR (PM peak)

EB

WB

EB

WB

M1

The Horsley Drive, between Ferrers
Road and Cowpasture Road

0.61

0.66

0.45

0.92

M2

The Horsley Drive, between Ferrers
Road and M7

0.74

0.45

0.43

0.82

The results of the mid-block analysis indicated that:


The proposed upgrade will significantly improve mid-block VCR along the upgrade section
compared to base case “do nothing” scenario (see Section 3.9.1)



Mid-block VCR analysis indicated that proposed upgrade would have VCR<0.95 at key
mid-block locations by 2031.

6.3.2.

Project case overall network performance

The network performance of the proposed Concept Design has been assessed using the Paramics
microsimulation model. The vehicle kilometres travelled (VKT) and vehicle hours travelled (VHT) from
the Paramics models provide a basis for determining the base case network performance.
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Table 6-3 and 6-4 compare the overall network performance measures for the future base case (“do
nothing”) and proposed upgrade (Project case) scenarios in the AM, PM peak periods.
Table 6-3 2021 Overall network performance forecast (3 hours)
Measure

Base Case (“do nothing”)

Project case

VKT (km)

102,931

100,947

VHT (hr)

3,163

2,327

Network travel speed (km/h)

32.5

43.4

95,691

85,244

VKT (km)

99,421

98,236

VHT (hr)

4,466

2,410

Network travel speed (km/h)

22.3

40.8

107,878

73,980

AM peak

Total Stops
PM peak

Total Stops
Source: Paramics model

Table 6-4 2031 Overall network performance forecast (3 hours)
Measure

Base Case (“do nothing”)

Project case

VKT (km)

119,423

117,471

VHT (hr)

5,386

3,354

Network travel speed (km/h)

22.2

35.0

165,179

99,929

VKT (km)

120,564

118,791

VHT (hr)

10,193

3,660

11.8

32.5

186,802

106,505

AM peak

Total Stops
PM peak

Network travel speed (km/h)
Total Stops
Source: Paramics model

Overall network performance comparison between future base case (“do nothing”) and Project case
indicated that the proposed upgrade would have ability to significantly reduce delay and increases
average network travel speed in both 2021 and 2031 future years.

6.3.3.

Project case heavy vehicle performance

The proportion of heavy vehicles along The Horsley Drive in 2014 was in the range between 10
percent and 22 percent depending on the location.
The number of heavy vehicle stops (indicator of highway traffic progression) extracted from microsimulation model were compared between future base case (“do nothing”) and Project case.
Tables 6-5 and 6-6 compare number of stops for heavy vehicles in the network under base case (“do
nothing”) and Project case under 2021 and 2031 future traffic conditions.
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Table 6-5 Heavy vehicle performance forecast, number of strops, AM peak (3hr)
2021 AM Peak
Measure

Heavy
vehicles
number of
stops

2031 AM Peak

Base Case
(“do nothing”)

Project
case

Base Case
(“do nothing”)

Project
case

11,134

9,918

23,098

13,785

Source: Paramics model

Table 6-6 Heavy vehicle performance forecast, number of stops, PM peak (3hr)
2021 PM Peak
Measure

Heavy
vehicles
number of
stops

2031 PM Peak

Base Case
(“do nothing”)

Preferred
option

Base Case
(“do nothing”)

Project
case

10,199

6,994

17,781

10,415

Source: Paramics model

Based on the results presented in the Table 6-7 and 6-8, It can be concluded that without the
proposed upgrade, heavy vehicle delays will worsen and transport costs increase. The project will
improve traffic flows and reduce delays and number of stops for heavy vehicles in peak periods.

6.3.4.

Project case travel speeds and travel time

The Paramics model outputs were used to analyse and compare average travel times and average
speeds for the future base case (“do nothing”) and Project case along defined travel time routes.
Table 6-7 2021 Travel time forecast
Direction

Measure

2021 PM Peak

Base case

Project
case

Base case

Project
case

10:28

08:15

15:02

08:01

20.6

26.2

14.4

26.9

T Time
(min)

07:07

06:13

17:09

08:29

Speed km/h

30.4

34.8

12.6

25.5

T Time
The Horsley Drive
Eastbound ‐ Walworth (min)
St to Gallipoli Rd
Speed km/h
The Horsley Drive
Westbound ‐ Gallipoli
Rd to Walworth St

2021 AM Peak

Source: Paramics model
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Table 6-8 2031 Travel time forecast
Measure

Direction

2031 PM Peak

Base case

Project
case

Base case

Project
case

15:21

09:43

16:28

08:36

14.1

22.2

13.1

25.1

T Time
(min)

08:50

06:36

20:32

08:08

Speed km/h

24.5

32.7

10.5

26.5

T Time
The Horsley Drive
Eastbound ‐ Walworth (min)
St to Gallipoli Rd
Speed km/h
The Horsley Drive
Westbound ‐ Gallipoli
Rd to Walworth St

2031 AM Peak

Source: Paramics model

Based on results presented in the Tables 6-7 and 6-8, it can be concluded that preferred upgrade
option would significantly improve average travel times under both 2021 and 2031 traffic conditions.

6.3.5.

Project case intersection performance

The performance of the proposed upgrades at each key intersection as part of the proposed Concept
Design has been assessed using the Paramics microsimulation model. The model has been used to
estimate the Level of Service (LoS) at key intersections along the corridor.
Table 6-9 summarises predicted Level of Service (LoS) at key intersections for the Project Case under
2021 and 2031 traffic conditions.
Table 6-9 Future 2021 and 2031 Project Case intersection performance results (Paramics model)

ID

2021
Project case
Intersection

I-1 The Horsley Drive /
Cowpasture Road (south)
I-2 The Horsley Drive /
Cowpasture Road (north)
I-3 The Horsley Drive / Ferrers
Road
I-4 The Horsley Drive / M7
Westlink Motorway
I-5 The Horsley Drive /
Wallgrove Rd

2031
Project case

Peak
Avg.
Delay [s]

LoS

Avg.
Delay [s]

LoS

AM

39

C

53

D

PM

40

C

40

C

AM

41

C

46

D

PM

46

D

49

D

AM

36

C

45

D

PM

32

C

37

C

AM

39

C

49

D

PM

40

C

34

C

AM

40

C

55

D

PM

40

C

44

D

Source: Paramics model

From the operational assessment of the proposed upgrades at key intersections it can be concluded
that:
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The project will have ability to significantly improve the performance at all key intersections
compared to the future base case (“do nothing”) scenario



All key intersections are forecast to provide satisfactory LoS D or better under projected
2021 and 2031 traffic conditions in both AM and PM peak periods.

6.3.6.

Sensitivity test of The Horsley Drive / Wallgrove Road
intersection performance with updated STFM EMME forecast

Based on initially received STFM EMME future travel forecast (assumptions based on BTS Strategic
Travel Model version 2.5, December 2013 and BTS FMM Freight Forecast, December 2013, BTS
August 2012 land use assumptions), SMEC has undertaken a detailed and comprehensive upgrade
options traffic assessment for the project. However, Roads and Maritime recently (in July 2016)
provided an updated STFM EMME future travel forecast based on TZ 2011 travel zone system update
and with the inclusion of the proposed Western Sydney Airport.
Considering that, in general, updated STFM EMME forecast predicts lower future traffic volumes
compared to previously used forecast (see Section 3.6.1), it was agreed with Roads and Maritime that
updating whole micro-simulation Paramics modelling work based on updated STFM EMME forecast is
not necessary. Instead, it was agreed that a SIDRA intersection sensitivity test with the updated
EMME forecast is undertaken at The Horsley Drive/Wallgrove Road intersection (the only intersection
where updated STFM EMME forecast show overall increased traffic volume).
Table 6-10 summarises the results of the SIDRA sensitivity test undertaken with the updated STFM
EMME forecast at The Horsley Drive/Wallgrove Road intersection.
Table 6-10 SIDRA sensitivity test with updated STFM EMME forecast at The Horsley Drive/Wallgrove Road
intersection

Intersection

The Horsley
Drive/
Wallgrove Rd

Assumed upgrade

Demand

AM Peak

PM Peak

LoS

DoS

LoS

DoS



No upgrade (“Do nothing”)

2021 (new
EMME
forecast)

C

0.89

C

0.89



2021 (new
EMME
forecast)

C

0.80

C

0.77



Upgrade eastern approach to have
two right turn lanes (as per concept
design)
No change on western approach



No upgrade (“Do nothing”)

2026 (new
EMME
forecast)

D

1.01

D

0.91



Upgrade eastern approach to have
two right turn lanes (as per current
concept design).
No change on the western approach

2026 (new
EMME
forecast)

D

0.92

C

0.87

Upgrade eastern approach to have
two right turn lanes (as per current
concept design
Upgrade western approach to
provide additional short (80m) right
turn bay. Change western approach
lane discipline to provide one
shared left-through lane, one
exclusive through lane and one
exclusive right turn lane

2026 (new
EMME
forecast)

C

0.68

C

0.77





Source: SIDRA models
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Based on the modelling results presented in the Table 6-10 to it can be concluded that recommended
intersection upgrade layout and proposed upgrade staging as documented in Traffic study-Options
Assessment, 5 November 2015 report (Appendix 1) and as per the proposed Concept Design for The
Horsley Drive/Wallgrove Road intersection remain unchanged. SIDRA sensitivity test, undertaken
based on updated STFM EMME traffic growth forecast, confirmed that proposed upgrade at this
intersection would have sufficient capacity to cater for the future traffic demand.

6.3.7.

Impact on local accessibility

It is noted that the upgrade of the existing The Horsley Drive / Cowpasture Road (south) roundabout to
traffic signal will remove the ability of drivers to conduct U-turn manoeuvres at this location, as it is not
proposed to permit U-turns at the signalised intersections.
Review of the existing traffic pattern, land use data and existing travel routes in the study area are
used to identify properties with the likely affected level of accessibility due to signalisation of The
Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity).
Identified properties with the likely affected level of accessibility due to proposed signalisation of The
Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity) are located at
the following addresses:


1353, 1357 and 1345 The Horsley Drive



1336 The Horsley Drive



2 Cowpasture Place.

All above listed properties are commercial properties.
Figure 6-1 shows location of the properties with the likely affected level of accessibility due to
proposed signalisation of The Horsley Drive/Cowpasture Road roundabout.

Figure 6-1 Location of the likely affected properties with the U-turn accessibility
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Following a meeting with Roads and Maritime held on 10th January 2017, SMEC was commissioned
by Roads and Maritime to undertake a separate local access impact assessment in The Horsley Drive
study area for the post upgrade opening condition. It is envisaged that the proposed upgrade of The
Horsley Drive /Cowpasture Road roundabout to traffic signals would remove current U-turn opportunity
at this location and therefore has an impact on the local accessibility.
SMEC prepared Horsley Drive Upgrade – Impact on Local Accessibility Assessment, Technical Note,
Issued 20 March 2017. This technical note is included in Appendix 3.
The main objectives of the analysis were as follows:


Document all existing and potential alternative routes to access the affected properties
from all directions within the study area in both the AM and PM peak periods



Compare total travel distance and travel time between existing conditions and the
alternative routes



Assess performance of the Newton Road/ Cowpasture Road intersection with and without
expected additional traffic travelling via potential alternative access routes.

Several additional traffic surveys were conducted on both 9 and 11 February 2017 in the study area.
Intersection volume count surveys were carried out at the intersection of The Horsley Drive /
Cowpasture Road for the AM and PM peak periods, as well as for the mid-day off peak period (two
hours each period) on Thursday 9th February 2017 and for another four hours (from 10am to 2pm) on
Saturday 11th February 2017. In addition, Origin-Destination (OD) surveys were undertaken for the
existing U-turn movement at The Horsley Drive / Cowpasture Road roundabout for the AM and PM
peak, as well as for the mid-day off peak period to identify existing U-turn demand at this intersection
and key ODs to/from designated locations.
Table 6-11 summarises existing U-turn volumes at the Horsley Drive/Cowpasture Road roundabout in
two hours peak periods: AM peak (2hr), mid-day off peak (2hr), PM Peak (2hr) and Saturday (2hr).
Table 6-11 Total U-turn volumes (2hr) at The Horsley Drive/Cowpasture Road, February 2017
U-turn movement from

AM Peak
(7am-9am)

Mid-day off-peak
(11am-1pm)

PM Peak
(4pm-6pm)

Saturday

The Horsley Drive eastern approach

54

51

26

80

The Horsley Drive western approach

19

35

49

14

(11am-1pm)

Source: Traffic surveys, February 2017

From the data presented in the Table 6-11 it is noted that:


In the AM peak two hours period (7am-9am) there was a total of 54 vehicles that performed
the U-turn movement from The Horsley Drive eastern approach



In the AM peak two hours period (7am-9am) total of 19 vehicles performed the U-turn
movement from The Horsley Drive western approach



During the mid-day off peak two hours period (11am -1pm) total of 51 vehicles that
performed the U-turn movement from The Horsley Drive eastern approach



During the mid-day off peak two hours period (11am-1pm) total of 35 vehicles performed
the U-turn movement from The Horsley Drive western approach



During the PM peak two hours period (4pm-6pm) total of 26 vehicles performed the U-turn
movement from The Horsley Drive eastern approach
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During the PM peak two hours period (4pm-6pm) total of 49 vehicles performed the U-turn
from The Horsley Drive western approach.



During the Saturday peak two hours period (11am-1pm) total of 80 vehicles performed the
U-turn movement from The Horsley Drive eastern approach, this is highest two-hours Uturn volume observed at this intersection



During the Saturday peak two hours period (11am-1pm) total of 14 vehicles performed the
U-turn from The Horsley Drive western approach.

Following key points are noted from the OD survey undertaken in February 2017 associated with the
existing U-turn movements at The Horsley Drive/Cowpasture Road roundabout:


Total of 29 out of 54 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 54% of all vehicles performing U-turn from that approach in AM peak (7am9am)



Total of 8 out of 19 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
42% of all vehicles performing U-turn from that approach in AM peak (7am-9am)



Total of 43 out of 51 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 84% of all vehicles performing U-turn movement from that approach in midday off peak (11am-1pm)



Total of 34 out of 35 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
97% of all vehicles performing U-turn movement from that approach in mid-day off peak
(11am-1pm)



Total of 24 out of 26 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 92% of all vehicles performing U-turn movement from that approach in PM
peak (4pm-6pm)



Total of 48 out of 49 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
98% of all vehicles performing U-turn movement from that approach in PM peak (4pm6pm).



It is envisaged the rest of the U-turns of the eastern approach should be due to vehicles
egressed from 1336 The Horsley Drive and vehicles to and from any other properties along
the corridor.

Several alternative routes were identified that can be used to access/egress to/from affected
properties once when The Horsley Drive/Cowpasture Road roundabout is signalised.
In assessing the magnitude of the adverse impact on the local accessibility due to signalisation of The
Horsley Drive/Cowpasture Road roundabout (loss of the U-turn opportunity) following key points were
noted:


Proposed upgrade (signalisation) of The Horsley Drive/Cowpasture Road roundabout will
have an overall network benefits and it will reduce average delays for about 4,000 veh/h
passing through this intersection in 2021 Opening year peak hour periods. However, loss
of the U-turn opportunity at this intersection will cause increased daily commuting journey
travel time for about 50 veh/h only
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Currently total of about 3,900 veh/h passing through The Horsley Drive/Cowpasture Road
roundabout in AM Peak and about 3,700 veh/h in the PM peak. Total peak hour U-turn
movement volume at the roundabout is about 47 veh/h which represents about 1.2% of
total traffic which travel through this intersection



Analysis indicated that additional travel time to/from affected properties using potential
alternative routes will be in order of approximately 4 minutes



Although currently there is no written guideline which define what is the acceptable
threshold in the additional travel time for the motorists affected with the reduced local
accessibility, additional travel time of 4 minutes along possible alternative routes may not
seem significant considering overall commuter journey times and congested network
conditions in Sydney. However, the magnitude of this impact is based on subjective driver
perception. Some drivers may perceive that adding 4 minutes to their already long daily
commute travel time is significant while others may not have similar perception.

Detailed Impact on Local Accessibility Assessment, Technical Note, Issued 20 March 2017 is included
in Appendix 3.

6.3.8.

Pedestrian and cyclists

Concept Design proposes the decommissioning of the existing signalised pedestrian crossing to the
east of the Ferrers Road intersection during the project operation. The permanent removal of this
crossing is expected to cause minor disruption to pedestrians and cyclists during operation. The
proposed Concept Design will redirect the existing users of the crossing to the Ferrers Road and The
Horsley Drive intersection, with a shared use path provided on both the eastbound and westbound
sides of the carriageway.

6.3.9.

Public transport bus operational performance

Micro-simulation Paramics model was used to assess public transport bus travel times and average
speeds in the study area under future base case and project case 2031 traffic conditions.
Tables 6-12 and 6-13 summarises bus time in the network and corresponding average bus speed for
2031 AM and PM peak periods respectively.
Table 6-12 2031 AM Peak public transport bus performance
Bus route

2031 AM - Base Case “do
nothing”

2031 AM The Project Case

Time in
network [min]

Average speed
in network
[km/h]

Time in
Average speed
network [min]
in network
[km/h]

813 EB

12:54

15

07:07

27

813 WB

14:24

14

07:47

27

835 EB

13:54

22

08:31

35

835 WB

14:22

19

09:04

31

Source: Paramics model

Traffic and Transport Assessment Report Final | The Horsley Drive Upgrade | Roads and Maritime Services | 30011656
SMEC Australia | Page 59

Table 6-13 2031 AM Peak public transport bus performance
Bus route

2031 PM - Base Case “do
nothing”

2031 PM The Project Case

Time in
network [min]

Average speed
in network
[km/h]

Time in
Average speed
network [min]
in network
[km/h]

813 EB

11:35

17

05:19

37

813 WB

10:56

19

07:50

27

835 EB

29:59

10

07:11

42

835 WB

13:51

20

12:53

22

Source: Paramics model

TfNSW performance target for the proposed travel speed for a suburban bus route is 18-22km/h end
to end, including general traffic delays, traffic lights delays, dwell time, passenger picking up etc.
Based on the results presented in the Tables 6-12 and 6-13, it can be concluded that road upgrade
would provide travel speed above TfNSW performance targets.
Preferred upgrade option would have ability to significantly improve average bus travel times and bus
operating speeds under 2031 traffic conditions. It was noted that under the project case average bus
operating speed in the modelled network will be in the range between 22 and 42 km/h which
represents a significant improvement when compared with the predicted bus speed range of 10 to 22
km/h under 2031 base case “do nothing” scenario.
Roads and Maritime consultation with TfNSW has revealed The Horsley Drive would be a future
suburban public transport route for the Western Sydney Employment Area.

Road safety impacts
Historical crash data analysis (Section 2.7) indicated that currently the dominant crash types in the
study area include rear-end (39 crashes, 31 per cent) and intersection collisions (56 crashes, 44.8 per
cent). These types of crashes could be related to the current traffic congestion and capacity issues
identified along the corridor.
The large percentage of rear-end collisions along the corridor is an indication that congestion itself
may present a significant safety issue. Fluctuations in average speed, due to congestion can create a
‘start and stop’ driving environment for motorists. This increases the likelihood of rear-end collisions
during periods of congestion when there may be relatively little headway between vehicles.
Based on the traffic modelling outcomes and network operational assessment, it can be concluded
that the proposed upgrade would have ability to significantly improve traffic performance and therefore
easy traffic congestion in the study area. The improved traffic conditions after the proposed upgrade
are expected to eliminate significant fluctuations in the travel speed due to congestion and, as a result,
reduced the likelihood of rear-end crashes.
The proposed upgrade includes upgrade of several of intersections where existing crash clusters were
identified as well as more straight horizontal and vertical road alignment. It is estimated that proposed
upgrade would have the potential to reduce about 40 crashes in a five-year period (eight crashes per
year) based on Roads and Maritime’s Accidents Reduction Guide.
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7.

Mitigation and management measures
Construction phase

The traffic impact assessment in the previous section has highlighted the need for mitigation and
management measures to minimise the impact on both property owners and road users. This section
discussed potential recommended measures.

7.1.1.

Property and local access

When developing the CTMP, it is desirable to maintain pedestrian and vehicle access to all properties
throughout the duration of the work. Properties impacted during construction should be consulted prior
to the commencement of the construction and informed about the proposed access arrangements to
their properties.

7.1.2.

Bus services

It was noted that bus stops will require temporary relocation during construction to a suitable location,
which should be identified by the contractor. Consultation with affected stakeholders (bus operators)
will be required in conjunction with any bus stop relocations. Bus stops relocation needs to be clearly
communicated with the service users and community.

7.1.3.

Pedestrians and cyclists

A range of mitigation and management measures are recommended during the construction phase to
minimise the safety risk to pedestrians and cyclists. These are outlined below:


Appropriate signage and way finding provisions relating to changes in pedestrian and
cyclist access



Pedestrians to be kept clear from work site at all times, with work areas defined by, at a
minimum, plastic pedestrian fencing



Temporary footpaths adequately signposted to indicate direction of footpath and have an
unobstructed width at local constrictions of no less than one metre, at an absolute
minimum. Two metres width is desirable



Crossing facilities and associated signage is to be maintained throughout construction



Cyclists should be considered when providing lighting at night and positioning road works
signage, i.e. above head height of cyclist.

It is recommended that all these measures are specified in the CTMP.

7.1.4.

Traffic management

The following mitigation and traffic management measures are recommended to manage the impacts
of traffic and transport during construction:


A CTMP should be prepared and implemented in accordance with the Traffic Control and
Worksite, version 4.0. The CTMP will enable the safe management of traffic, provide for
the safety of construction personnel and minimise impacts on the local community. The
plan should include the following:
o

Hours of haulage

o

Haulage routes

o

Design and construction access points
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o

Design of temporary works for heavy vehicle movements

o

On-site parking arrangements for construction, supervisory and management
personnel

o

Safety principles for construction activities

o

Induction requirements

o

Procedures for inspections

o

Links to a community consultation plan.



For each stage of construction, detailed Traffic Control Plans (TCPs) should be developed
and implemented. These should be prepared by a suitably qualified personnel in
accordance with the Traffic Control and Worksite, version 4.0.



Direct access at each of the ancillary facilities frontages should be provided with adequate
sight distances relating to the posted road speed



Construction sites and ancillary facilities should generally employ a traffic controller at the
site access



Appropriate construction speed limits should be implemented in consultation with Roads
and Maritime



Traffic management plans should specifically address night works safety issues to protect
motorists and construction personnel.

Operational phase
The traffic impact assessment has also identified several mitigation and management measures to
address any potential issues in the operational phase. These are summarised below.

7.2.1.

Property and local access

Left in/left out access arrangements at the existing properties along The Horsley Drive upgrade
section would be maintained with the proposed upgrade. U-turn facilities are proposed approximately
400m to the east of the M7 interchange, and also on the southern leg of the intersection of Ferrers
Road/The Horsley Drive intersection to access the properties from opposite direction. Several
alternative routes were identified (See Appendix 3) that can be used to access/egress to/from
affected properties once when The Horsley Drive/Cowpasture Road roundabout is signalised (loss of
U-turn opportunity).

7.2.2.

Bus services

Travel times for bus services under the proposal are expected to improve during both the AM and PM
peak periods (Section 6.3.8). Consultation with stakeholders (bus operators) about the revised
alignment and preferred stop infrastructure is also recommended.

7.2.3.

Pedestrians and cyclists

The impacts on pedestrians and cyclists during operation are minimal, with improvements expected to
both the pedestrian and cyclists network under the proposed Concept Design.

7.2.4.

Traffic management

The impacts on traffic management during operation are minimal, with improvement anticipated
across the network following the road upgrade. It is recommended that all traffic devices are designed
and implemented in accordance with the current Australian Standards, along with Roads and Maritime
and Council’s requirements.
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8.

Summary of findings and recommendations

Two lane-dual carriageway with the improved vertical and horizontal alignments and upgrades at key
intersections has been proposed on The Horsley Drive section from Wallgrove Road to Cowpasture
Road in order to address existing congestion issues, improve the capacity, safety and operation of the
corridor. The Concept Design has been developed by GHD following a comprehensive traffic options
assessment of the proposed upgrade (undertaken by SMEC) and option investigation and analysis
carried out by Roads and Maritime.

Existing conditions
During the site visit, SMEC identified three main locations where the road network/ intersections
currently have some capacity issues. These locations include:


M7 Westlink Motorway/ The Horsley Drive and The Horsley Drive/Wallgrove Road
intersections



The Horsley Drive/ Ferrers Road intersection



The Horsley Drive/ Cowpasture Road (north) and The Horsley Drive/ Cowpasture Road
(south) intersections.

A total of five intersections within the core study area have been analysed using both Paramics and
SIDRA modelling to determine their respective operating performance under existing and future year
traffic conditions.
The AM and PM peak Base Case Paramics models were calibrated and validated as per Roads and
Maritime’s guidelines for 2014 base year traffic conditions. The results indicate a good level of
calibration in both wide and core area networks.
The model validation indicated that the modelled travel time is within the upper and lower boundaries
(+/-15 per cent) of the observed average travel time values and followed a similar trend with the
average survey travel time data.
The modelling results confirmed the site visit observations that The Horsley Drive / Cowpasture
(south) roundabout currently operate over capacity with an unacceptable LoS of F in both AM and PM
peak periods.
The SIDRA modelling indicated a high degree of saturation (DoS) at The Horsley Drive / Cowpasture
Road (north) and The Horsley Drive /Ferrers Road intersections in the AM peak.

Consequence of “do nothing”
The Horsley Drive is likely to be affected by land use changes in the area as identified by The Western
Sydney Parklands Plan of Management 2020 and Supplement, the proposed Western Sydney
employment growth area and further developments in the Wetherill Park and Smithfield industrial
areas.
Under forecast traffic volumes, all four key intersections on The Horsley Drive section between M7
Westlink Motorway and Cowpasture Road (south) would operate with the severe capacity issues, high
delays and unacceptable LoS F in all future years modelled as a consequence of no action (“do
nothing” scenario).
Traffic forecasts indicate that The Horsley Drive east of Ferrers Road would carry about 2,900
vehicles per hour in peak direction, resulting in a mid-block LoS of F (unsatisfactory with excessive
queuing) by 2036 with two-lanes per direction. This strategic mid-block capacity assessment indicated
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that The Horsley Drive corridor between M7 Westlink Motorway and Cowpasture Road would need to
be reserved to allow future road upgrade to six lanes (three lanes per direction) to cater for the
ultimate 2036 traffic conditions.
The main risks of allowing the current situation to continue unchanged are as follows:


There will be inadequate road capacity to accommodate local and through traffic
movements along this section of The Horsley Drive as the Western Sydney region
expands. By 2031 the volume of traffic passing through this section of The Horsley Drive
(east of Ferrers Road) will approach 59,800 veh/day, up from about 40,200 veh/day in
2014. Not providing the additional capacity and reconfigured intersections will result in a
significant deterioration in peak and off peak traffic flows



Traffic flow efficiency will deteriorate and intersection delays and queues will increase



Congestion on the local road network limits accessibility to the public transport facilities,
reducing the attractiveness of public transport in the study area



Priority controlled accesses to and from minor roads and driveways along the corridor are
expected to be more difficult with the increased traffic volumes on The Horsley Drive.
Motorists on priority controlled minor roads or driveways may take greater risks to turn onto
The Horsley Drive as gaps in the main flow of traffic would be less frequent



The potential for crashes is likely to increase with additional traffic, especially at key
intersections. The current rear-end crash rate (currently 32 per cent of all accidents in the
2009 – 2014 survey period) would deteriorate as traffic congestion increase along the
corridor. The continued growth in traffic through the intersections is likely to see a
continuation of average crash rates in the locality.

The Project case-operational impacts
The Horsley Drive upgrade proposal as per provided 80 per cent concept design (General
Arrangement Plan and Longitudinal Section (2021), Drawing No. 21-25083-SK1151_Rev5 prepared
by GHD) has been assessed from traffic operation perspective.
Proposed Concept Design has been assessed in order to identify likely traffic operational impact of the
proposed upgrade under 2021 and 2031 projected traffic conditions. Operational impact assessment
in the study area was undertaken on the road mid-block, intersections and overall network
performance levels. Following key findings are summarised from the operational assessment of the
proposed upgrade:


The proposed upgrade will significantly improve mid-block VCR along the upgrade section
compared to base case “do nothing” scenario (see Section 3.9.1)



Mid-block VCR analysis indicated that proposed upgrade would have VCR<0.95 at key
mid-block locations by 2031



The project will have ability to significantly improve the performance at all key intersections
compared to the future base case (“do nothing”) scenario



All key intersections are forecast to provide satisfactory LoS D or better under projected
2021 and 2031 traffic conditions in both AM and PM peak periods



Overall network performance comparison between future base case (“do nothing”) and
Project case indicated that the proposed upgrade would have ability to significantly reduce
delay and increases average network travel speed in both 2021 and 2031 future years



Preferred upgrade option would have ability to significantly improve average bus travel
times and bus operating speeds under 2031 traffic conditions. It was noted that under the
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project case average bus operating speed in the modelled network will be in the range
between 22 and 42 km/h which represents a significant improvement when compared with
the predicted bus speed range of 10 to 22 km/h under 2031 base case “do nothing”
scenario


It can be concluded that without the proposed upgrade, heavy vehicle delays will worsen
and transport costs increase. Modelling indicated that the project would improve traffic
flows and reduce number of stops for heavy vehicles in peak periods.

The traffic impact assessment has also identified several mitigation and management measures to
address any potential issues in the operational phase these recommended measures are summarised
in Section 7.2.

The Project case-construction impacts
Roads and Maritime have proposed the preliminary construction staging plans for the purpose of this
traffic impact assessment.
The construction methodology is anticipated to consist of four (4) construction stages. The road works
construction is completed in Stage 3. The final stage (Stage 4) includes the placing of the asphalt
wearing course, pavement markings and finishing works.
The staging proposals assume Ferrers Roads remains open during construction.
Accordingly, a temporary side-track of The Horsley Drive with a temporary signalised intersection is
required to allow the construction of the new signalised intersection with Ferrers Road clear of traffic.
This requires a small additional temporary encroachment into the Western Sydney Parklands on the
southern side of the road. A temporary construction speed zone will remain in operation during the
construction stages.
The Horsley Drive/Cowpasture Road roundabout may require interim signalisation (temporary signal
configuration) during construction.
It is recommended that good level of signal coordination is maintained during construction between
The Horsley Drive/Cowpasture Road (north) and temporary signal layout at The Horsley
Drive/Cowpasture Road (south).
It is noted that The Horsley Drive/Ferrers Road intersection would be temporarily relocated during
construction. The proposed preliminary (temporary) layout at The Horsley Drive/Ferrers Road
intersection is expected to undergo a reduction in capacity and have worsen LoS due to temporal
removal of the existing left turn slip lane on the northern (Ferrers Road) approach. It is therefore
recommended that the interim layout for The Horsley Drive / Ferrers Road intersection is re-evaluated
to minimise the capacity reduction at the intersection during construction.
It is anticipated that, if viable, the reinstatement of the left turn slip lane on Ferrers Road approach in
all construction phases will ensure no capacity reduction and therefore retain the similar to the existing
performance at this intersection.
In general, during construction, it is recommended to maintain existing configurations at key
intersections and minimise the capacity reductions during construction as far as possible.
The details in relation to the construction support works, and the most efficient construction
methodologies will be further developed as part of the detailed design and construction contractor
methodologies at the tender project phase.
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It is expected that this will include development of Construction Traffic Management Plans (CTMP)
that detail the management of construction vehicles and impact of the works on residents, businesses,
cyclists, local traffic, emergency services and management of staff parking.

Other operational impacts
Stakeholder consultation is recommended to ensure adequate local access is maintained during
construction and operation.
Crash history provided by Roads and Maritime indicates a total of 125 crashes occurred in the study
area between July 2009 and July 2014. Of these crashes, there were 34 injuries and one fatality. As
discussed in Section 2.7 most of these crashes occurred close to intersections, with a high percentage
of heavy vehicle involvement. The proposed upgrade of The Horsley Drive is expected to reduce
crashes by decreasing congestion, improving road geometry, and increasing active transport amenity
along the corridor.
From the historical crash data analysis (Section 2.7), it can be noted that the dominant crash types in
the study area include rear-end crashes, which comprise about 32 per cent of all recorded crashes in
the study area which are likely contributed by the current traffic congestion along the corridor. It is
expected that proposed upgrade, with the improved road capacity, will reduce traffic congestion along
the corridor, and therefore proportion of congestion related rear-end crashes is likely to decrease after
the project implementation.
In general, proposed concept design with the improved road alignment, including both vertical and
horizontal geometry is expected to provide better performance and safer road environment along the
corridor.
The proposed upgrade includes upgrade of several of intersections where existing crash clusters were
identified as well as more straight horizontal and vertical road alignment. It is estimated that proposed
upgrade would have the potential to reduce about 40 crashes in a five-year period (eight crashes per
year) based on Roads and Maritime’s Accidents Reduction Guide.
The Concept Design specifies the permanent removal of the existing mid-block pedestrian crossing
east of Ferrers Road due to raised road levels at this location. The permanent removal of this crossing
is expected to cause minor disruption to pedestrians and cyclists during operation. The proposed
Concept Design will redirect the existing users of the crossing to the Ferrers Road and The Horsley
Drive intersection, with a shared use path provided on both the eastbound and westbound sides of the
carriageway.
The pedestrian infrastructure along the corridor has been improved by the inclusion of the shared path
to the south of The Horsley Drive. Both pedestrian and cyclists are expected to utilise the shared path,
especially for access to the BP service station, bottle shop, residential properties and bus stops on the
southern side of the corridor. The shared user path provides connectivity to the Western Sydney
Parkland shared path and to shared path in the road network.
It is anticipated that the provision of the shared path will improve safety along the corridor, as
pedestrians accessing businesses, residential dwellings or bus stops on the southern side of the
corridor are currently required to walk in the westbound verge or use the existing footpath on the
northern side and cross without any crossing facilities. The inclusion of the shared path will allow
these pedestrians to cross at the signalised intersections along the corridor and use the dedicated
active transport infrastructure.
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Recommended mitigation and management measures
In summary, the proposed mitigation and management measures are presented in Table 8-1.
Table 8-1 Summary of mitigation and management measures

Mitigation and
management measure

Detailed
Design

Develop a detailed
Construction Traffic
Management Plan (CTMP)

Construction

Operation















Consult with the property
owners impacted by access
arrangement alterations



Design and implement a
signage strategy to guide
public transport users to
changed bus stop/ bus route
locations



Consultation with bus
operators for relocated or
removed bus stops



Pedestrian and cyclist
access (including crossing
facilities) to be maintained
and separated from works
areas at all times

Preconstruction
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EXECUTIVE SUMMARY
Roads and Maritime Services (Roads and Maritime) is planning for the future upgrade of The
Horsley Drive from the M7 Westlink Motorway to Cowpasture Road. Preliminary investigations
for The Horsley Drive upgrade include the development and assessment of upgrade options.
The Horsley Drive is a 15 kilometre long state road providing a strategic east-west link
between the M7 Westlink Motorway and the Hume Highway. The corridor is contained within
the City of Fairfield Local Government Area (LGA) and located within the Roads and Maritime
Sydney Region. It passes through a number of the residential suburbs and serves as an
important freight route.
The Horsley Drive between the M7 Westlink Motorway and Cowpasture Road (referred to
herein as ‘the proposal’) is the primary access to the Smithfield/ Wetherill Park industrial area
and provides east-west connectivity with the Western Sydney employment growth area. The
road serves local, commuter, business and freight traffic but does not meet current road
capacity and safety standards. The Horsley Drive between M7 Westlink interchange and
Ferrers Road has three undivided lanes, two lanes westbound and one lane eastbound. On
The Horsley Drive section between Ferrers Road and Cowpasture Road there are four
undivided lanes, two lanes in each direction. It is proposed to upgrade The Horsley Drive
between M7 Westlink and Cowpasture Road to a four lane road with provision for six lanes
corridor to address existing congestion issues, improve the capacity, safety and operation of
the corridor so that it better meets the function of an arterial road.
Roads and Maritime is currently carrying out the options development to identify a preferred
option for upgrading The Horsley Drive. Following the public display and confirmation of the
preferred option, the concept design of the preferred option would be developed and a Review
of Environmental Factors (REF) would be prepared under Part 5 of the Environmental
Planning and Assessment Act 1979 (EP&A Act) for the proposal.
SMEC Australia Pty Ltd (SMEC) was commissioned by Roads and Maritime to assess the
options for the proposed upgrade, prepare an Options Assessment Report and Transport
Assessment Report to support the identification and development of the preferred option. The
objectives of this study include:
 Evaluating options and identifying a preferred option to upgrade The Horsley Drive from
M7 Westlink Motorway to Cowpasture Road to improve traffic performance along the
route with a posted speed 70 km/h, to meet the traffic demand in 2021 and to reserve a
corridor to meet the traffic demand in 2036 considering:

 Traffic and transportation patterns in the existing corridor and connections (including all
current signal operations)

 Potential upgrading options of The Horsley Drive on approach to and intersection with
Ferrers Road

 Impacts of the upgrading options to the adjacent intersections and surrounding road
network
 Identifying potential implementation staging options of the preferred option for the
proposed upgrade
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 Assessing potential impacts of the preferred option for the proposed upgrade during
construction and operation
 Developing detailed intersection layouts to inform the concept design of the preferred
option for the proposed upgrade
 Preparing an Option Assessment Report and a Transport Assessment Report to inform
and support the preferred option and REF displays.
Existing conditions
The proposal corridor currently carries a substantial proportion of heavy vehicles and was
observed to experience delays at the following key intersections during peak periods:
 M7 Westlink Motorway/ The Horsley Drive and The Horsley Drive/ Wallgrove Road
intersections
 The Horsley Drive/ Ferrers Road intersection
 The Horsley Drive/ Cowpasture Road (north) and The Horsley Drive/ Cowpasture Road
(south) intersections.
Forecast traffic conditions
For the purpose of this traffic study, modelling was undertaken for future years 2021 opening
year, 2031 design year and 2036 ultimate year. In addition to these three future horizon years,
SMEC included an additional interim future year (2026) analysis in order to identify potential
intersection upgrade staging (interim upgrade solutions) where required.
The Horsley Drive is likely to be affected by land use changes in the area identified by The
Western Sydney Parklands Plan of Management 2020 and Supplement, the proposed
Western Sydney employment growth area and further developments in the Wetherill Park and
Smithfield industrial areas.
The existing one eastbound lane on The Horsley Drive east of the M7 Westlink Motorway
would operate with the LoS F by 2021. This strategic mid-block capacity assessment
undertaken in conjunction with the performance assessment at key intersections indicates the
need for The Horsley Drive Road upgrade to four lanes (two lanes in each direction) by 2021.
Traffic forecasts indicate that The Horsley Drive east of Ferrers Road would carry about 2900
vehicles per hour in peak direction, resulting in a mid-block Level of Service (LoS) of F
(unsatisfactory with excessive queuing) by 2036 with two-lanes per direction. This strategic
mid-block capacity assessment indicated that The Horsley Drive corridor between M7 Westlink
Motorway and Cowpasture Road would need to be reserved to allow future road upgrade to
six lanes (three lanes per direction) to cater for the ultimate 2036 traffic conditions.
Under forecast traffic volumes, all four key intersections on The Horsley Drive section between
M7 Westlink Motorway and Cowpasture Road (south) would operate with the severe capacity
issues, high delays and unacceptable LoS F in all future years modelled as a consequence of
no action (“do nothing” scenario).
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Intersections upgrade options
A number of intersection upgrade options were identified and assessed using both Paramics
and SIDRA models to identify the preferred intersection treatment for the key intersections
along The Horsley Drive corridor. The key findings for the following intersections were:
 Upgrading the intersection of The Horsley Drive and Cowpasture Road (south) to traffic
signals would have longer life expectancy compared to the roundabout upgrade options,
providing a satisfactory level of service in 2031
 Upgrading the intersection of The Horsley Drive and Cowpasture Road (north) to provide
acceptable intersection performance in 2031
 The intersection of The Horsley Drive and Ferrers Road need to be upgraded with the
following changes, to provide acceptable intersection performance in 2031:

 Adding a second right turn bay lane on The Horsley Drive eastern approach and
extending existing right turn bay lane

 Providing an additional second departure lane on Ferrers Road
 Providing a second left turn lane on Ferrers Road approach and signalising the duallane left turn on Ferrers Road approach

 Providing a short exclusive left turn bay and short left turn slip lane on The Horsley
Drive western approach

 Extending the two lane section on Ferrers Road approach and providing a short
exclusive right turn bay lane at the Ferrers Road stop line

 Providing a third eastbound through lane on The Horsley Drive. It is proposed that the
third eastbound lane starts at The Horsley Drive about 200 metres west of Ferrers
Road and extends on the departure side all the way up to The Horsley Drive/
Cowpasture Road signalised intersection. This third eastbound lane is required to
reduce saturation rate of the eastbound traffic flow on The Horsley Drive at the Ferrers
Road signals and an additional lane is required to accommodate high traffic demand
(trucks) turning left to Cowpasture Road (north) in the AM peak. It is also expected that
in addition to expected traffic growth, eastbound traffic demand rate arriving on The
Horsley Drive/Ferrers Road intersection will further increase once existing upstream
merge “bottle neck” on The Horsley Drive east of M7 Motorway is upgraded

 Provide short bus priority lane on the western approach and dedicated bus bays on
departure sides of The Horsley Drive

 The modelling of the intersection of The Horsley Drive and Ferrers Road indicated that
introduction of the proposed cul-de-sac as a fourth intersection leg would not
significantly change overall intersection operation, providing good intersection
performance by 2031
 Upgrading The Horsley Drive between M7 Westlink Motorway and Ferrers Road to a four
lane road will provide satisfactory level of service at The Horsley Drive/M7 Westlink
Motorway interchange in 2021
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 The Horsley Drive eastern approaches at the M7 Westlink Motorway interchange and
Wallgrove Road intersection need to be upgraded by extending/adding turning lanes to
provide a satisfactory level of service in 2026.
Micro-simulation modelling was carried out using Paramics to achieve the following key
objectives:
 Assess the performance of the preferred upgrade options at key intersections in the
network wide traffic environment for the projected future traffic volumes
 Confirm and identify the preferred upgrade option at each key intersection from the traffic
operation perspective and potential staged upgrade solutions
 Assess the proposed road alignment upgrade options for the central section of The
Horsley Drive near Ferrers Road in conjunction with the identified upgrade options at key
intersections.
Road alignment options
For this modelling purpose, Roads and Maritime provided two main different road alignment
options for the central section of The Horsley Drive (Option E and Option G) to be assessed
from the traffic operation perspective. The main differences between road alignment Option E
and Option G are:
 Horizontal alignment difference. Option E involves road widening along existing
horizontal (curved) road alignment. Option G has a new straight road alignment realigning
the Ferrers Road intersection
 Vertical alignment difference. Option E involves a steeper road gradient of about 10.1
per cent on The Horsley Drive approaching the Ferrers Road intersection from the east.
This represents about two per cent road gradient increase compared to the existing road
gradient (8.1 per cent). Option G involves a road gradient of about six per cent on the
same approach, which represents about two per cent flattening of the existing road
gradient
 Posted speed limit differences. Option E includes a design and posted speed limit of 60
kilometres per hour (same as existing). Option G meets 80 kilometre per hour design
speed standards with a proposed posted speed limit of 70 kilometres per hour.
Based on the network modelling results for the different scenarios under 2021 and 2031 traffic
conditions, it can be concluded that Option G would provide better overall network
performance comparing to Option E. In general, the model suggests that alignment Option G
would provide better upgrade option for The Horsley Drive having straight horizontal
alignment, lower vertical grades and higher posted speed limit compared to Option E. It is to
be noted that the modelling of Option G was carried out with a posted speed limit of 70
kilometres per hour. However, Roads and Maritime indicated that alignment Option G could
have the potential to accommodate an 80 kilometres per hour speed limit along The Horsley
Drive. It is expected that the potential increase of the posted speed limit from 70 to 80
kilometres per hour with Option G would further improve the network performance results
compared to Option E, which is constrained by geometry to have a maximum of 60 kilometres
per hour posted speed limit.
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Micro-simulation modelling of the preferred alignment Option G, with the preferred intersection
upgrade options identified confirmed that operational performance of the intersections is
satisfactory with a LoS of D or better at all key intersections by 2031.
Ultimate condition (2036)
The ultimate 2036 network was modelled using Option G with six lanes (three lanes in each
direction) on The Horsley Drive between M7 Westlink Motorway and Cowpasture Road,
modifying the preferred intersection layouts to accommodate six lanes on The Horsley Drive.
The results indicated a good overall network performance for the ultimate upgrade in 2036
with the average overall network speed in 2036 remaining similar to the forecasted travel
speed for the four lane corridor under 2031 traffic conditions. In addition, the proposed six lane
corridor with the preferred intersection upgrades provides satisfactory levels of service D or
better at all key intersections under ultimate 2036 traffic conditions.
Upgrading intersections of The Horsley Drive with M7 Westlink Motorway and Wallgrove Road
along with a second westbound through lane between M7 Westlink Motorway and Wallgrove
Road are required to achieve a satisfactory level of service D or better under ultimate (2036)
conditions.
Conclusion
Based on the operational assessment of the options for upgrading The Horsley Drive corridor,
the following alignment is preferred to provide a satisfactory LoS and capacity:
 2021 to 2031: Alignment Option G with a four lane divided carriageway (two lanes in each
direction) with an additional third eastbound lane in the central section of The Horsley
Drive between about 220 metres west of Ferrers Road and Cowpasture Road
 2036: Alignment Option G with a six lane divided carriageway (three lanes in each
direction).
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INTRODUCTION
1.1

Overview

Roads and Maritime Services (Roads and Maritime) is planning for the future upgrade of The
Horsley Drive from the M7 Westlink Motorway to Cowpasture Road. Preliminary investigations
for The Horsley Drive upgrade include the development and assessment of upgrade options.
The Horsley Drive is a 15 kilometre long state road providing a strategic east-west link
between the M7 Westlink Motorway and the Hume Highway. The corridor is contained within
the City of Fairfield Local Government Area (LGA) and located within the Roads and Maritime
Sydney Region. It passes through a number of the residential suburbs and serves as an
important freight route.
The Horsley Drive between the M7 Westlink Motorway and Cowpasture Road (referred to
herein as ‘the proposal’) is the primary access to the Smithfield/ Wetherill Park industrial area
and provides east-west connectivity with the Western Sydney employment growth area. The
road serves local, commuter, business and freight traffic but does not meet current road
capacity and safety standards. The Horsley Drive between M7 Westlink interchange and
Ferrers Road has three undivided lanes, two lanes westbound and one lane eastbound. On
The Horsley Drive section between Ferrers Road and Cowpasture Road there are four
undivided lanes, two lanes in each direction. It is proposed to upgrade The Horsley Drive
between M7 Westlink and Cowpasture Road to a four lane road with provision for six lanes
corridor for future traffic conditions.
Figure 1-1 shows The Horsley Drive section between the M7 Westlink Motorway and
Cowpasture Road (referred to herein as ‘the proposal’).

Figure 1-1: Proposal area
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The road carries a substantial portion of heavy vehicles and traffic delays particularly for heavy
vehicles are common in peak periods. The Horsley Drive eastbound carriageway from the M7
Westlink Motorway to Ferrers Road currently experiences traffic congestion specifically in the
morning peak.
The Horsley Drive is likely to be affected by land use changes in the area identified by The
Western Sydney Parklands Plan of Management 2020 and Supplement, the proposed
Western Sydney employment growth area and further developments in the Wetherill Park and
Smithfield industrial areas.
It is proposed to upgrade the corridor to address existing congestion issues, improve the
capacity, safety and operation of the corridor so that it better meets the function of an arterial
road. The proposal would include improvements to the existing The Horsley Drive corridor
between the M7 Westlink Motorway and Cowpasture Road, including upgrading the road to a
four-lane divided road with provision to upgrade to six lanes in the future.

1.2

Wider area context

A Plan for Growing Sydney includes a vision for Western Sydney in order to meet its full
potential and build strong centres, which will drive the future productivity of Sydney and NSW.
A Plan for Growing Sydney sets priorities and provides a direction for metropolitan planning. It
sets the direction for subregional planning. Subregional planning is a partnership between the
State Government, local councils and the community.
The wider area context was reviewed for the purpose of this study to obtain a better
understanding of the likely proposed land use, population and employment growth and the
future role of The Horsley Drive in the wider Western Sydney road network.
The NSW Government established the Western Sydney Employment Area (WSEA) to provide
businesses in the region with land for industry and employment, catering for transport and
logistics, warehousing and office space.
Located about 50 kilometres from the Sydney central business district, the WSEA gives these
businesses access to roads and utility services and is close to the planned new airport at
Badgerys Creek. To achieve the outcomes set by the NSW Government, the broader WSEA
has been identified in the draft Metropolitan Strategy for Sydney as one of nine key ‘city
shaping projects’ critical to Sydney’s growth. It will be the single largest new employment
space in NSW, once it is available to the market.
The Broader Western Sydney Employment Area (BWSEA) Draft Structure Plan was released
in June 2013. It outlines a broad framework for the area including the location of future
employment land and centres, a road network, potential freight and transport corridors and
staging scenarios. Following the second airport announcement, Transport for NSW (TfNSW) is
further refining the draft structure plan for the area. This revision is anticipated to be completed
by the end of 2015.
Review of the BWSEA Draft Structure Plan indicated that The Horsley Drive is proposed to
have a sub-arterial role in the future road hierarchy and it would provide one of the key eastwest connections between BWSEA/ M7 Westlink Motorway and industrial and residential
areas located east of the M7 Westlink Motorway.

|

|

SMEC The Horsley Drive Upgrade, Options Assessment Page 16

Roads and Maritime Services | Draft Report

1.3

Study objectives

Roads and Maritime is currently carrying out the options development to identify a preferred
option for upgrading The Horsley Drive. Following the public display and confirmation of the
preferred option, the concept design of the preferred option would be developed and a Review
of Environmental Factors (REF) would be prepared under Part 5 of the Environmental
Planning and Assessment Act 1979 (EP&A Act) for the proposal.
SMEC Australia Pty Ltd (SMEC) was commissioned by Roads and Maritime to assess the
options for the proposed upgrade, prepare an Options Assessment Report and Transport
Assessment Report to support the identification and development of the preferred option. The
objectives of this study include:
 Evaluating options and identifying a preferred option to upgrade The Horsley Drive from
M7 Westlink Motorway to Cowpasture Road to improve traffic performance along the
route with a posted speed 70 km/h, to meet the traffic demand in 2021 and to reserve a
corridor to meet the traffic demand in 2036 considering:

 Traffic and transportation patterns in the existing corridor and connections (including all
current signal operations)

 Potential upgrading options of The Horsley Drive on approach to and intersection with
Ferrers Road

 Impacts of the upgrading options to the adjacent intersections and surrounding road
network
 Identifying potential implementation staging options of the preferred option for the
proposed upgrade
 Assessing potential impacts of the preferred option for the proposed upgrade during
construction and operation
 Developing detailed intersection layouts to inform the concept design of the preferred
option for the proposed upgrade
 Preparing an Option Assessment Report and a Transport Assessment Report to inform
and support the preferred option and REF displays.
This report forms the Options Assessment Report for the proposal.

1.4

Study process

SMEC has developed an effective approach to achieve the key objectives of the study in the
given timeframe. It involves analysis of background information, traffic data analysis,
developing analytical SIDRA traffic models for key intersections in the core area, existing base
case micro-simulation model (Paramics) development for the wider road network area, and
application of the SIDRA and Paramics models to assess the future intersections and network
performance and identify preferred upgrade option from the traffic operation perspective. The
traffic study process is shown graphically in Figure 1-2.
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1

• Project Inception

2

• Background Information and Data Collection

3

• Traffic Surveys and Site Visit

4

• SIDRA Intersection Model Developmen (Core Area)

5

• Existing Base Case Paramics Model Development

6

• Base Case Paramics Model Calibration and Validation

7

• Land Use and Traffic Growth Assumptions

8

• Future Year Base Case Model Develoment

9

• Identify Upgrade Options at Key Interesctions

10

• Upgrade Option Assessment and Analysis

11

• Network Scenarios Assessment and Analysis

12

• Economic Analysis

13

• Upgrade Option Assessment Report

Figure 1-2: Study process
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1.5

Report structure

This report forms the Options Assessment Report for the proposal.
The remainder of this report is structured as follows:
 Section 2 Study area: Describes the study area and core study area, which is the focus
for this project
 Section 3 Traffic data: Summarises the traffic data used for the traffic modelling process
and options assessment
 Section 4 Site visit observations: Presents the findings from the site visit observations
that were carried out to inform the base model calibration and validation process
 Section 5 SIDRA intersection model development (core area): Describes the
intersection modelling process carried out to assess the key intersections within the core
study area
 Section 6 Existing base case Paramics model development: Summarises the process
used to develop the base case micro-simulation models
 Section 7 Base case Paramics model calibration and validation: Presents the base
case model calibration and validation procedure and results
 Section 8 Existing traffic condition: Provides an assessment of the existing traffic
conditions along the corridor
 Section 9 Land use and traffic growth assumptions: Summarises the land use and
traffic growth assumptions adopted to calculate the future traffic volumes
 Section 10 Consequence of no action (“do nothing”) scenario: Assesses the network
performance under forecast traffic volumes without the proposed upgrade
 Section 11 Upgrade options at key intersections: Presents the options identified and
assessed for the layouts of key intersections along the corridor
 Section 12 Road upgrade network modelling: Reports on the micro-simulation
modelling results for the options modelled for the road network upgrade
 Section 13 Summary of findings: Provides a summary of the findings of the option
assessment for the proposed upgrade.
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STUDY AREA
2.1

Wider study area

The wider study area was defined for the purpose of micro-simulation traffic modelling to
provide a meaningful assessment of the road network performance of options identified for the
proposed upgrade. The wider study area focuses on The Horsley Drive section from east of
Cowpasture Road South to the west of Wallgrove Road including the M7 Westlink Motorway/
The Horsley Drive interchange. The study area road network also includes the full extent of
Ferrers Road and Brabham Drive covering the route from The Horsley Drive/ Ferrers Road
intersection to Brabham Drive/ Great Western Highway intersection. Considering the potential
traffic control changes at the Ferrers Road/ The Horsley Drive intersection, as a part of
upgrade options assessment, it was necessary to include all existing connections to and from
Ferrers Road such as Redmayne Road from Ferrers Road to Wallgrove Road, Chandos Road
from Wallgrove Road to Trivet Street and Trivet Street from Chandos Road to Cowpasture
Road.
The extent of the study area road network and intersections modelled are illustrated in Figure
2-1.
The wider study area road network comprises 12 intersections. Table 2-1 summarises the list
of all key intersections in the wider study area road network.
Table 2-1: Intersections in the wider study area road network
ID

Intersections

Control Type

I-1

The Horsley Drive and Cowpasture Road south

Roundabout

I-2

The Horsley Drive and Cowpasture Road north

Signalised Intersection

I-3

The Horsley Drive and Ferrers Road

Signalised Intersection

I-4

The Horsley Drive and M7 ramps

Signalised Intersection

I-5

The Horsley Drive and Wallgrove Road

Signalised Intersection

I-6

Wallgrove Road and Redmayne Road

Priority Controlled Intersection

I-7

Wallgrove Road and Chandos Road

Priority Controlled Intersection

I-8

Redmayne Road and Ferrers Road

Priority Controlled Intersection

I-9

Chandos Road and Ferrers Road

Roundabout

I-10

Trivet Street and Cowpasture Road

Priority Controlled Intersection

I-11

Cowpasture Road and Victoria Street

Roundabout

I-12

Great Western Highway, Brabham Drive and
Doonside Road

Signalised Intersection
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Figure 2-1: Wider study area road network
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2.2

Core study area

The core study area network is the proposed upgrade corridor, shown in Figure 2-2 and
includes The Horsley Drive from Cowpasture Road to the west of Wallgrove Road. Table 2-2
summarises the key intersections located within the core study area road network.
Table 2-2: Main intersections in the core study area road network
ID

Intersections

Control Type

I-1

The Horsley Drive and Cowpasture Road south

Roundabout

I-2

The Horsley Drive and Cowpasture Road north

Signalised intersection

I-3

The Horsley Drive and Ferrers Road

Signalised intersection

I-4

The Horsley Drive and M7 Westlink Motorway ramps

Signalised intersection

I-5

The Horsley Drive and Wallgrove Road

Signalised intersection

Figure 2-2: Core study area road network

2.3

Road hierarchy

Roads and Maritime, in co-operation with the local councils, defines the functional road
hierarchy in an urban area to establish a consistent basis for traffic management. There are
three key road categories and their functions are stated as below:
 State Roads: Freeways/motorways and primary arterials
 Regional Roads: secondary or sub arterials
 Local Roads: Collector and local access roads.
A generic road hierarchy comprises of freeways, primary arterial roads, secondary or sub
arterial roads, collector roads and local access roads. The State Road network (including the
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AusLink network) is formed by the primary network of principal traffic-carrying and linking
routes for the movement of people and goods within and between major urban centres.
Regional roads comprise the secondary network, which together with state roads, provide for
travel between smaller towns and districts and perform a sub-arterial function within major
urban centres. Figure 2-3 shows the existing road hierarchy in the study area.

Figure 2-3: Road hierarchy in the study area

M7 Westlink Motorway, The Horsley Drive, Cowpasture Road (south) and Wallgrove Road are
classified as State Roads. They are primary routes connecting the study area road with the
external arterial road network. These roads carry majority of commuter, freight and all-purpose
traffic. Ferrers Road and Cowpasture Road (north) are classified as regional roads. These
roads comprise important route through the middle of the study area. Cowpasture Road
(north) provides one of the main access links to Wetherill Park industrial area.
Chandos Road, Redmayne Road and Trivet Street are Local Roads managed by Fairfield City
Council.
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TRAFFIC DATA
3.1

Traffic surveys

SMEC carried out an extensive data collection and data analysis process, which involved key
roads and key intersections in the study area. For the purpose of this study, available traffic
data was collected from various sources including new traffic surveys and data provided by
Roads and Maritime. Intersection traffic surveys were previously conducted by Skyhigh on
Tuesday, 29 July 2014 at intersections I-2, I-3, I-4 and I-5. In addition, traffic surveys were
undertaken by Austraffic in December 2014 to include eight additional intersections, three midblock locations, travel time and origin-destination (OD) surveys. Available traffic data from
traffic surveys conducted in July 2014 and December 2014 were used for the overall traffic
assessment and base year model development, calibration and validation.

Intersection survey
Table 3-1 summarises available intersection counts data.
Table 3-1: Traffic data availability (intersections)
ID

Available intersection traffic counts

I-1

The Horsley Drive and Cowpasture Road
south

I-2

The Horsley Drive and Cowpasture Road
north

I-3

The Horsley Drive and Ferrers Road

I-4

The Horsley Drive and M7 Westlink
Motorway ramps

I-5

The Horsley Drive and Wallgrove Road

I-6

Wallgrove Road and Redmayne Road

I-7

Wallgrove Road and Chandos Road

I-8

Redmayne Road and Ferrers Road

I-9

Chandos Road and Ferrers Road

I-10

Trivet Street and Cowpasture Road

I-11

Cowpasture Road and Victoria Street

I-12

Great Western Highway, Brabham Drive
and Doonside Road

|

Survey periods

Survey dates

AM peak (6am- 10am)
PM peak(3pm-7pm)

Thursday, 11 December
2014

AM peak (6am- 10am)
PM peak(3pm-7pm)

Tuesday, 29 July 2014

AM peak(6am-10am)
PM peak(3pm-7pm)

Thursday, 11 December
2014
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Mid-block automatic traffic count (ATC) survey
Table 3-2 summarises available mid-block traffic survey data.
Table 3-2: Traffic data availability (mid-block)
ID

Location

Midblock data available

M-1

The Horsley Drive(east of Ferrers Road)

From Tuesday 9 December to Monday 15
December 2014

M-2

The Horsley Drive(east of M7 Westlink
Motorway interchange)

From Tuesday 9 December to Monday 15
December 2014

M-3

Ferrers Road north of The Horsley Drive

From Tuesday 9 December to Monday 15 Dec
2014

Figure 3-1 graphically shows the location of the available traffic data used in this study. As
shown in Figure 3-1, travel time survey was conducted along The Horsley Drive from Gallipoli
Street to Walworth Road (eastbound and westbound) Table 3-3 provides description of travel
time surveys.

Travel time survey
Table 3-3 shows travel time survey specification.
Table 3-3: Travel time surveys
ID

Route description

Survey period

Route 1 The Horsley Drive from Gallipoli Street to AM peak (7am-9am)
Walworth Road signal in both directions PM peak (4pm-6pm)

Survey date
Thursday, 11
December 2014

Figure 3-1: Traffic data availability in the study area

Origin-destination survey
In addition to intersection counts, mid-block (ATC) and travel time traffic surveys, an OD
survey was also conducted on Thursday, 16 December 2014 at 11 locations within the study
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area. Table 3-4 summarises origin-destination survey locations (stations) chosen within the
study area.
Table 3-4: OD survey stations
ID

OD survey

Survey station-1

Wallgrove Road, south of Horsley Drive

Survey station-2

The Horsley Drive, west of Wallgrove
Road

Survey station-3

Redmayne Road, west of Wallgrove
Road

Survey station-4

Wallgrove Road, north of Chandos Road

Survey station-5

Ferrers Road, north of Chandos Road

Survey station-6

Cowpasture Road, north of Trivet Street

Survey station-7

Victoria Street, east of Cowpasture Road

Survey station-8

The Horsley Drive, east of Cowpasture
Road

Survey station-9

Cowpasture Road, south of The Horsley
Drive

Survey station-10

The Horsley Drive, east of M7 Westlink
Motorway interchange

Survey station-11

Ferrers Road, north of The Horsley Drive

Survey period

Survey date

AM peak (7am9am)
PM peak (4pm6pm)

Thursday, 16
December
2014

In agreement with Roads and Maritime, an optimal number of survey stations was identified in
the study area in order to provide sufficient information to establish the existing travel pattern
and trip distribution in the study area, which can be primarily used for the development of the
Paramics model trip tables.
Figure 3-2 shows the location of the 11 OD survey stations.
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Figure 3-2: OD survey in the study area

Traffic data analysis was undertaken as an input into Paramics micro-simulation traffic model
development, calibration and validation. All available traffic data from the various sources was
collated into Microsoft Excel spreadsheets. A schematic diagram of the entire road network
was developed for the AM and PM peak periods and populated with the available peak period
turning movement counts at key intersection and mid-block traffic volume data. Individual
traffic flow diagrams of the study area were developed for both light and heavy vehicle
movements. This allowed the development and calibration of different demand matrices for
light and heavy vehicles in the Paramics model.

3.2

Traffic data results
Peak hour traffic volumes and key intersections

Available traffic count data for 12 intersections in the study area (Table 3-1) was processed
and analysed in order to produce detailed intersection turning movement diagrams. These
diagrams represent one hour peak volumes in AM peak and PM peak periods in 2014. Figures
3-3 and Figure 3-4 show the existing peak hour traffic volumes at key intersections for the AM
and PM peak periods, respectively.
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Figure 3-3: Existing traffic volumes at intersections, AM peak (8am-9am)
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Figure 3-4: Existing traffic volumes at intersections, PM peak (4pm-5pm)

Traffic pattern at key intersections (core area)
Based on the intersection turning volumes presented in Figure 3-3 and Figure 3-4 SMEC
identified the characteristic traffic pattern in the core study area in both AM and PM peak hour
periods. Figure 3- 5 and 3-6 highlights in yellow the characteristic movements with the high
traffic volumes at each intersection in the AM and PM peaks, respectively.
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Figure 3-5: Existing traffic volumes at intersections in the core area, AM peak (8am-9am)

Figure 3-6: Existing traffic volumes at intersections in the core area, PM peak (4pm-5pm)

The following key points are noted from Figures 3- 5 and 3-6:
 In the AM peak hour, there is a high eastbound traffic demand coming on The Horsley
Drive from M7 Westlink Motorway (from both southbound off-ramp and northbound offramps), Wallgrove Road northern approach and from Ferrers Road
 The majority of the high eastbound traffic demand in the AM peak is attributed to:

 The left turn from The Horsley Drive into Cowpasture Road (north) accessing
Smithfield/ Wetherill Park industrial area

 The left turn from The Horsley Drive western approach into The Horsley Drive eastern
approach at the Cowpasture Road roundabout
 In the westbound direction in the AM peak, there are high right turn demand movements
at the following key intersections in the core area:

 From Cowpasture Road (south) into The Horsley Drive east
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 From The Horsley Drive into Cowpasture Road (north)
 From The Horsley Drive into Ferrers Road
 From The Horsley Drive eastern approach into Wallgrove Road north
 In the AM peak, there is a high traffic demand (1,750 vehicles per hour) approaching The
Horsley Drive from Cowpasture Road (south) at the roundabout
 In general, the PM peak has a reverse travel pattern compared to the AM peak travel

pattern with a high traffic demand coming out (turning left and right) from Cowpasture
Road (north)
 In the PM peak, there is a high southbound through traffic demand (1,100 vehicles per

hour) travelling from The Horsley Drive into Cowpasture Road (south).

Mid-block, daily traffic volumes
In general, mid-block, seven day / 24-hour classified traffic data is used to provide an
understanding of daily traffic variations, hourly traffic variations, differences between weekday
and weekend traffic flows and proportion of heavy vehicles. Mid-block classified traffic data
was available at three locations in the study area. Table 3-5 summarises daily traffic volumes
counted on mid-block locations in the study area.
Table 3-5: Mid-block, daily traffic volumes

ID

Average Average Average
7 Days weekday weekend

Name

% Traffic change

Critical
way
(Friday)

Friday vs
weekday

Weekend vs
weekday

The Horsley Drive
M-1 (east of Ferrers
Road)

33,086

38,136

20,462

40,178

5%

-46%

The Horsley Drive
(east of M7 Westlink
M-2
Motorway
interchange)

26,552

31,019

15,382

31,726

2%

-50%

Ferrers Road (north
M-3 of The Horsley
Drive)

10,122

11,555

6540

11,814

2%

-43%

The following points are noted from the data presented in Table 3-5:
 On an average weekday, traffic recorded on The Horsley Drive varies between 31,000
and 38,100 vehicles per day depending on the surveyed location
 Traffic on Friday (the highest volume day) is on average about five per cent higher than
weekday (Monday to Friday) average traffic on The Horsley Drive. Traffic recorded on
Friday on The Horsley Drive varies between 31,700 and 40,200 vehicles per day
 On an average weekday, traffic recorded on Ferrers Road is in the order of 11,500
vehicles per day
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 Weekend traffic was substantially lower (between 43 to 50 per cent) than weekday traffic
on all roads. The notable reduction in traffic during the weekend is a result of low business
activity in industrial and employment zones in the study area over the weekend.
Figures 3-7 to 3-9 show daily traffic variations in the study area over a one-week period.
M-1 The Horsley Dr (east of Ferrers Rd) Daily Traffic Volumes (December 2014)
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Figure 3-7: Mid-block daily traffic volumes at The Horsley Drive (east of Ferrers Road)
M2 The Horsley Dr (west of Ferrers Rd) Daily Traffic Volumes (December 2014)
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Figure 3-8: Mid-block daily traffic volumes at The Horsley Drive (west of Ferrers Road)
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M3 Ferrers Rd (north of The Horsley Dr)
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Figure 3-9: Mid-block daily traffic volumes at Ferrers Road (north of The Horsley Drive)

Figure 3-10: Mid-block daily traffic volume
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Hourly traffic variations
Figure 3-11 shows the hourly mid-block traffic volumes on Friday (highest weekday volumes)
by direction of travel and two-way respectively. The information was used to establish the
pattern of vehicular travel that took place throughout the day and to identify peak traffic
periods. The following key findings are noted in relation to the hourly traffic variations on The
Horsley Drive and Ferrers Road:
 The hourly traffic profile over 24-hour period (Figure 3-11) showed that in general, the
study area appears to have a typical commuter/ commercial pattern with highly
pronounced morning and afternoon peak periods
 The Horsley Drive section east of Ferrers Road has slightly higher traffic volumes in the
eastbound direction in the AM peak and slightly higher traffic volumes in westbound
direction in the PM peak
 The Horsley Drive section east of the M7 Westlink Motorway appears to have a typical
peak directional traffic pattern with eastbound peak flow direction in the AM peak and
westbound peak direction in the PM peak
 In general, the morning peak hour in the study area occurs between 7:45am to 8:45am
and the afternoon peak hour occurs from 4:30pm to 5:30pm.
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Figure 3-11: Hourly (24-hour) traffic profile (Friday)
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Table 3-6 summarises the AM peak and PM peak hour volumes at available mid-block data
collection sites.
Table 3-6: Mid-block peak hour traffic volumes
Weekday AM peak (1 hour) Weekday PM peak(1 hour)
ID

Name
NB/WB

M-1

The Horsley Drive (east of Ferrers
Road)

M-2
M-3

SB/EB Two-way

NB/WB

SB/EB Two-way

1,311

1,619

2,930

1,392

1,344

2,736

The Horsley Drive (east of M7
Interchange)

927

1,372

2,299

1,206

986

2,192

Ferrers Road (north of The
Horsley Drive)

460

344

804

311

433

744

Mid-block proportion of heavy vehicles
According to the AUSTROADS vehicle classification system, heavy vehicles includes trucks
with two or more axles, buses, semi-trailers and B-doubles (vehicle classification
AUSTROADS categories 3-12).
Table 3-7 shows the daily number of heavy vehicles recorded over the 24-hour period for
average weekday, average weekend and Friday (critical day).
Table 3-7: Mid-block proportion of heavy vehicles (daily)

ID

Name

Heavy
vehicles
(average
weekday)

Heavy
vehicles
(average
weekend)

Heavy
vehicles
(Friday)

% of total
volume
(average
weekday)

% of total
volume
(average
weekend)

M-1

The Horsley Drive
(east of Ferrers
Road)

7,009

1,225

7,109

18.4%

6.0%

M-2

The Horsley Drive
(east of M7 Westlink
Motorway
interchange)

6,788

1,173

6,496

21.9%

7.6%

M-3

Ferrers Road (north
of The Horsley Drive)

1,154

160

1,140

10.0%

2.4%

Analysis of the heavy vehicle data showed that:
 Based on average weekday data, the daily number of heavy vehicles recorded on midblock locations varied between 1100 and 7000 vehicles per day. This represented
between 10 per cent and 22 per cent of total daily traffic recorded on these roads. The
proportion of 22 per cent of heavy vehicles on The Horsley Drive is considered high when
considering every fourth or fifth vehicle in the traffic flow is a heavy vehicle. This indicates
that currently, The Horsley Drive in the study area serves as an important freight and
commercial trip route
 The lowest proportions of heavy vehicles of 10 per cent were recorded on Ferrers Road
(north of The Horsley Drive). It should be noted that Ferrers Road is currently restricted for
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B-doubles in northbound direction (B-doubles cannot turn from The Horsley Drive into
Ferrers road)
 The proportion of heavy vehicles in the traffic flow on the weekend is much lower than on
weekdays.
Figure 3-14 shows the heavy vehicle proportions at mid-block locations for average weekday
and average weekend traffic conditions.

Figure 3-12: Mid-block proportion of heavy vehicles

Travel time data
Travel time surveys were conducted on Thursday, 11 December 2014 in AM peak (7am-9am)
and PM peak (4pm-6pm) for one travel route along The Horsley Drive in each direction. Travel
times are recorded for approximately eight to 12 runs per route in each direction during twohour peak periods.
Results from the travel time survey are summarised Table 3-8. The results are presented in
terms of average, maximum and minimum in the AM or PM peak periods.
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Table 3-8: Travel time survey results
Route

Direction

Period

Average
(min)

Maximum
(min)

Minimum
(min)

AM

4.6

7.5

3.7

PM

6.5

11.0

3.7

AM

7.7

12.5

3.8

PM

6.0

8.8

3.6

Westbound
The Horsley Drive from
Gallipoli Street to
Walworth Road

Eastbound

The following key points are noted from Table 3-8:
 Recorded travel time in peak periods on The Horsley Drive varied between 3.6 and 12.5
minutes with an average travel time of approximately five to eight minutes in both
directions
 Minimum travel time of 3.6 minutes is considered to represent almost free flow traffic
condition whilst the maximum travel time of 12.5 minutes represents extremely congested
traffic condition
 The highest (maximum) travel time was observed in the AM peak in the eastbound
direction. This maximum travel time is dominantly associated with the severe existing
traffic congestion caused by current merge section (two eastbound lanes merge to one
eastbound lane) on The Horsley Drive east of M7 Westlink Motorway
 Travel time in the westbound direction on The Horsley Drive, in the PM peak was slightly
higher than in the AM peak, which is consistent with the observed traffic profile showing
higher westbound traffic volumes in the PM peak
 Travel time in the eastbound direction on The Horsley Drive shows higher travel times in

the AM peak period than in the PM peak, which is consistent with the observed traffic
profile showing higher eastbound traffic volumes in the AM peak.
Figures 3-13 to 3-16 graphically present observed travel times on The Horsley Drive showing
cumulative travel time trends for both directions and peak periods. These observed travel
time trends on The Horsley Drive were used for the Paramics model validation purposes.
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Figure 3-13: Surveyed travel time on The Horsley Drive (westbound), AM peak (7am-9am)
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Figure 3-14: Surveyed travel time on The Horsley Drive (eastbound), AM peak (7am-9am)
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Figure 3-15: Surveyed travel time on The Horsley Drive (westbound), PM peak (4pm-6pm)
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Figure 3-16: Surveyed travel time on The Horsley Drive (westbound), PM peak (4pm-6pm)

OD data
SMEC analysed available origin-destination (OD) data from the survey undertaken in the AM
peak (7am-9am) and PM peak (4pm-6pm) on Thursday, 16 December 2014. The OD data and
its analysis provided key input into the existing base case trip table development for the
Paramics micro-simulation model.
The OD patterns on The Horsley Drive were separated into vehicle classes to determine
distribution patterns for light and heavy vehicles. The following key points are noted from OD
data analysis:
 Current inbound traffic volume turning from The Horsley Drive into Cowpasture Road
(north) accessing the Wetherill Park industrial area is about 1200 vehicles per hour in the
AM peak. OD surveys indicated that majority (52 per cent) of this inbound traffic, which
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turns into Cowpasture Road (north) is coming from the M7 Westlink Motorway, followed
by 38 per cent coming from Cowpasture Road (south)
 Current inbound traffic volume turning from The Horsley Drive into Ferrers Road in the AM
peak is approximately 500 vehicles per hour. OD surveys indicate that the majority (70 per
cent) of this inbound traffic which turns into Ferrers Road is coming from Cowpasture
Road (south)
 The PM peak follows the reversed AM peak travel pattern.
Detailed OD data is summarised in Appendix B.

3.3

Crash data

This assessment is based on crash data supplied by Roads and Maritime for the five year
period from July 2009 to June 2014 inclusive. The data covers crashes reported to the police
and includes fatal, injury and/ or vehicle damage only accidents. A total of 125 crashes were
recorded in the five year period within the study area. There was one fatal crash recorded and
27.2 per cent of the total crashes involved at least one injury. A total of 34 people were injured
over the five year period. About 44.8 per cent of all crashes occurred at intersections. Heavy
vehicles were involved in about 19.2 per cent of all crashes which occurred in the study area.
Table 3-9 shows crashes which occurred in the last five years at all five key intersections in
the study area.
Table 3-9: Crash data summary at key intersections in the study area (July 2009 to June 2014)
Cowpasture
Road south

Cowpasture
Road north

Ferrers Road

M7 Westlink
Motorway
ramps

Wallgrove
Road

Number of
crashes

28

8

20

4

15

Injury
crashes

6

2

4

0

6

Fatal crash

0

0

1

0

0

Dominant
crash type/s

Rear-end and
run-off road

Rear-end

Rear-end and
right turn to
Ferrers Road

N/A

Rear end

Statistic

Source: Roads and Maritime, July 2009 to June 2014

Figure 3-17 shows the number of crashes per movement type. It can be noted that the
dominant crash types in the study area include rear-end and lane change collisions. These
types of crashes comprise about 46 per cent of all recorded crashes in the study area in the
five year period and could be related to the current traffic congestion within the proposal
corridor.
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Number of crashes per movement type
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Figure 3-17: Number of crashes per movement type from July 2009 to June 2014

Figure 2-6 shows the crash locations within the study area for the five year period between
July 2009 and June 2014. Crashes on the map are classified by severity, showing fatal, injury
and non-casualty (tow-away) crashes.

Figure 3-18: Spatial distribution of crashes in the study area from July 2009 to June 2014
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The spatial crash distribution from Figure 3-18 indicates that crash clusters are concentrated
dominantly at intersections. Some specific crash cluster locations include:
 The Horsley Drive/ Cowpasture Road (south) (roundabout)
 The Horsley Drive/ Cowpasture Road (north) (signal)
 The Horsley Drive/ Ferrers Road (signal)
 The Horsley Drive/ Wallgrove Road (signal).
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SITE VISIT OBSERVATIONS
4.1

Overview

Site visit observations and network familiarisation play a very important role in the traffic model
development, calibration and validation process. Therefore, extensive study area site visits
were undertaken on Wednesday, 10 December 2014 and Thursday, 11 December 2014
during the AM and PM peak periods. This section summarises the site visit observations for
the AM and PM peak periods.
The site visits provided information about the existing network characteristics, traffic patterns,
traffic behaviour and identification of existing network capacity issues. The site visit
observation notes were primarily used to validate the traffic models to confirm the models
reflect the existing traffic conditions.
During the site visit, SMEC identified three main locations where the road network/
intersections currently have some capacity issues. These locations include:
 Location 1: M7 Westlink Motorway/ The Horsley Drive and The Horsley Drive/Wallgrove
Road intersections
 Location 2: The Horsley Drive/ Ferrers Road intersection
 Location 3: The Horsley Drive/ Cowpasture Road (north) and The Horsley Drive/
Cowpasture Road (south) intersections.
Figure 4-1 shows locations with observed capacity issues in the study area network

Figure 4-1: Locations with the existing capacity issues on The Horsley Drive in the study area
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4.2 M7 Westlink Motorway/ The Horsley Drive/ Wallgrove Road
interchange
The Horsley Drive/ M7 Westlink Motorway interchange is located on the western end of the
proposal in the core study area road network. During the site visit it was observed that the
interchange currently operates with severe capacity issues in the AM peak period. Long
queues and high delays were observed in eastbound direction on The Horsley Drive and on
the M7 Westlink Motorway southbound off-ramp. The site visit observations indicated that this
current congestion is a result of the capacity issues associated with the eastbound merge
section located on The Horsley Drive east of M7 Westlink Motorway. The existing short two
lane section which merges to one eastbound lane on The Horsley Drive does not provide
sufficient capacity (length) for the high eastbound traffic demand in the AM peak. Close
proximity of the Wallgrove Road traffic signal and high proportion of heavy vehicles also
contributes to the poor network performance at this location. Figure 4-2 highlights the location
of the existing capacity issues at the interchange.

Figure 4-2: Capacity issues at M7 Westlink Motorway/ The Horsley Drive/Wallgrove Road interchange

Figures 4-3 to 4-6 show existing traffic condition at the interchange and Wallgrove Road
intersections.
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Figure 4-3: Long eastbound queue on The Horsley Drive at the M7 Westlink Motorway interchange

Figure 4-4: Long queues for traffic turning left from M7 Westlink Motorway southbound off-ramp

Figure 4-5: Long queues for traffic turning left from M7 Westlink Motorway southbound off-ramp
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Figure 4-6: Eastbound traffic queue on The Horsley Drive west of Wallgrove Road in the AM peak

4.3

The Horsley Drive/ Ferrers Road intersection

It was observed that the existing single lane right turn bay on The Horsley Drive eastern
approach at the Ferrers Road intersection does not have sufficient capacity for the high right
turn demand in the AM peak. Queues formed of the right turning vehicles were observed to
spill back from the right turn bay, blocking the adjacent westbound through lane. In addition,
the existing vertical road alignment with the steep (about eight per cent) uphill road gradient in
combination with the high proportion of heavy vehicles contributes to poor network
performance at this location. The site observations indicated that occasional long queues
occur on the Ferrers Road approach in the PM peak. These queues are associated with the
high left turn demand from Ferrers Road into The Horsley Drive in the PM peak where this
traffic (turning from the existing give-way slip left turn lane) needs to find available gaps in The
Horsley Drive eastbound through traffic flow.

Figure 4-7: Capacity issues at The Horsley Drive/ Ferrers Road intersection
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Figures 4-8 to 4-9 show the existing traffic conditions at The Horsley Drive/ Ferrers Road
intersection.

Figure 4-8: High right turning demand from The Horsley Drive to Ferrers Road exceeds capacity of
available right turn bay

Figure 4-9: Right turning traffic from The Horsley Drive to Ferrers Road occasionally blocking the
adjacent westbound through lane
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4.4 The Horsley Drive/ Cowpasture Road (north) and Cowpasture
Road (south) intersections
During the site visit it was observed that The Horsley Drive/ Cowpasture Road (south)
roundabout and The Horsley Drive/ Cowpasture Road (north) signals currently operate with
capacity issues. The site observations indicated that long eastbound queues extend back from
the roundabout and adversely affect the operation of Cowpasture Road (north) signals. This
issue was observed in both the AM and PM peak periods.
Long queues and high delays were observed on the Cowpasture Road (south) approach at the
roundabout in the AM peak, while long queues and high delays were observed on The Horsley
Drive eastern approach at the roundabout in the PM peak period.
High delays and long queues were observed on the Cowpasture Road (north) approach in the
PM peak. This high demand traffic is coming out of the Wetherill Park industrial area in the PM
peak. The site observations indicated that capacity issues at the adjacent The Horsley Drive/
Cowpasture Road (south) roundabout contribute to the poor current operational performance
of the Cowpasture Road (north) approach.

Figure 4-10: Capacity issues at The Horsley Drive intersections with Cowpasture Road (north) and
Cowpasture Road (south)

Figures 4-11 to 4-16 show the existing traffic conditions at The Horsley Drive and Cowpasture
Road intersections.
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Figure 4-11: Eastbound queue on The Horsley Drive extends back from the roundabout to Cowpasture
Road (north) intersection

Figure 4-12: Traffic queue on Cowpasture Road (north) approach, PM peak
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Figure 4-13: High northbound demand and high delays on Cowpasture Road (south) approach at the
roundabout, AM peak

Figure 4-14: High delays and long queues The Horsley Drive eastern approach at the roundabout, PM
peak
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Figure 4-15: High right turning demand from The Horsley Drive to Cowpasture Road (north) in the AM
peak occasionally spill back from available dual-lane right turn bay

Figure 4-16: Eastbound queues on The Horsley Drive approaching Cowpasture Road (north)
intersection in the PM peak
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SIDRA INTERSECTION MODEL DEVELOPMENT (CORE
AREA)
5.1

Overview

The SIDRA Intersection software was used for the traffic model development at key
intersections. Road and Maritime’s Traffic Modelling Guideline, Version 1, February 2013
(modelling guideline) was used as the main guideline for the base year model development.
Figure 5-1 shows main steps undertaken in SIDRA intersection modelling process.
Data
collection
and analysis

Future SIDRA
modelling
scenarios

Base Case
SIDRA models
development
Site visit
observations

Future growth
assumptions

Identify
preferred
upgrade
options

Figure 5-1: SIDRA Intersection modelling process

5.2

Peak hour periods

Based on hourly traffic variations analysis at key intersections, SMEC identified peak hour
traffic volumes on Friday (critical day) in both the AM and PM peak periods. Peak hour traffic
volumes were used for the existing base case intersection model development. These peak
hour periods are as follows:
 AM peak from 7:45am to 8:45am
 PM peak from 4:30pm to 5:30pm.

5.3

Software version

The latest version of the SIDRA Intersection Network software, Version 6.1 was used for
intersection model development.

5.4

Key modelling assumptions
Intersection geometry (layouts)

Available, aerial photography and site visit observations were used for the intersection
geometry (layouts) coding in SIDRA.

Peak flow factors
Based on available intersection turning movement volumes given in 15-minute time intervals,
SMEC calculated the peak flow factors (PFF) for the each movement to take into account
“peak of the peak” variations in the traffic flow within the modelled one hour peak period.
Calculated peak flow factors based on 15-minute traffic profiles for each movement were
adopted in the SIDRA models.
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SCATS Intersection Diagnostic Monitor (IDM) data
Roads and Maritime provided traffic signal IDM data to inform the configuration of the traffic
signals, signal phase diagrams, cycle times, phase splits and phase duration times. The IDM
data is used to record traffic signal operation at each signalised intersection on a cycle by
cycle basis. IDM data provided a comprehensive snapshot of the signal phasing for each peak
period. The IDM data was available for all signalised intersections in the study area except for
The Horsley Drive/ Cowpasture Road (north) intersection. For this intersection, typical signal
phase plan and average cycle times and phasing splits were recorded during the site visit.

5.5

Level of service criteria

The performance of an intersection can be measured by the intersection average delay per
vehicle which corresponds to a Level of Service (LoS) measure for the intersection. In
addition, Degree of Saturation (DoS) values were analysed for the each movement. The
intersection degree of saturation (DoS) can also be used to measure the performance of
isolated intersections. At signalised intersections, both queue length and delays increase
rapidly as DoS approaches 1.0. Satisfactory intersection operation is generally achieved with
DoS of about 0.8.
Traffic delay is an additional time which each vehicle experience in the network comparing to
the free flow travel time. It is measured as the time difference between actual travel time and
free-flow travel time. Average delays/per vehicle is an average value of experienced delays of
all vehicles in the flow. Performance of an intersection is measured in accordance with the
Roads and Maritime’s guideline (Guide to Traffic Generating Developments, Issue 2.2, Roads
and Maritime, October 2002). The guideline recommends that for priority intersections - such
as roundabout and sign controlled intersections, the LoS value is determined by the critical
movement with the highest delay whereas for a signalised intersection LoS criteria are related
to the average overall intersection delay measured in seconds per vehicle. The LoS of
intersections was assessed using the standard Road and Maritime’s LoS criteria for
intersections which is reproduced in Table 5-1.
Table 5-1: LoS criteria for intersections
LoS

Average delay per
vehicle (sec/veh)

A

<14

B

15 to 28

C

29 to 42

D

43 to 56

Traffic signals, roundabout

Give way and stop signs

Good operation
Good operation
Good with acceptable delays & Acceptable delays and spare
spare capacity
capacity
Satisfactory

Satisfactory, but accident
study required

Operating near capacity

Near capacity and accident
study required

E

57 to 70

At capacity; at signals,
incidents will cause excessive
delays. Roundabouts require
other control mode

F

>70

Unsatisfactory with excessive
queuing

At capacity, requires other
control mode
Unsatisfactory with excessive
queuing

Source: Guide to Traffic Generating Developments (RTA, October 2002)
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EXISTING BASE CASE PARAMICS MODEL
DEVELOPMENT
6.1

Overview

The Paramics micro-simulation software was used for the base year model development.
Road and Maritime’s Traffic Modelling Guideline, Version 1, February 2013 (modelling
guideline) was used as the main guideline for the base year model development, calibration
and validation process.
Figure 6-1 shows main steps undertaken for the base year Paramics model development.
Data
collection
and
analysis

Base model
network
development

Base model
calibration

Base model
validation

Base model trip
table
development

Site visit
observations

Figure 6-1: Micro-simulation (Paramics) model main development steps

Model calibration and validation is an iterative process where model results were compared
with observed data and model parameters are adjusted to achieve the best fit. A model can
only be considered suitably calibrated and validated and therefore reflective of the existing
traffic conditions, when it achieves its predefined calibration and validation criteria as per
modelling guideline.

6.2

Modelling time period

The model was set up to simulate existing traffic condition in the AM peak and PM peak
periods as follows:
 AM peak from 7:00am to 9:00am
 PM peak from 4:00pm to 6:00pm.
As recommended in the modelling guideline, each model was also built with a 30-minute
warm-up period to ensure a good representation of traffic conditions at the beginning of the
modelling period. In addition, a 30-minute cool down period was also included to replicate the
reduced traffic demand after the peak period.

6.3

Data sources

The following data sources were used for the Paramics model development, calibration and
validation purposes:
 Aerial photography
 3D terrain data
 Site visit observations
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 SCATS IDM data files
 Various traffic data collected in July 2014 and December 2014 including OD surveys (refer
to Section 3 Traffic data).

6.4

Road network coding
Overview

SMEC utilised aerial photo images to code the road network for the existing 2014 base case
models. The geo-referenced aerial photography provided adequate information for network
coding including road length, lane width, number of lanes, lane discipline and intersection
configurations. Road network distances within the model were checked and coded in proper
scale under the recommended Lambert 94 coordinate system. All link-types and categories
were coded based on the standard Road and Maritime road categories file. The model road
network includes the wider study area comprising The Horsley Drive section from east of
Cowpasture Road South to the west of Wallgrove Road including the M7 Westlink Motorway/
The Horsley Drive interchange. The model network also includes the full extent of Ferrers
Road and Brabham Drive covering the route from The Horsley Drive/ Ferrers Road
intersection to Brabham Drive/ Great Western Highway intersection as well as Redmayne
Road from Ferrers Road to Wallgrove Road, Chandos Road from Wallgrove Road to Trivet
Street and Trivet Street from Chandos Road to Cowpasture Road (north).
Figure 6-2 shows the base case Paramics model network coverage and travel zone system
(highlighted in green).
The node heights based on terrain data were also coded in the model to simulate the influence
of existing vertical road alignments to traffic operation, vehicle dynamics and traffic behaviour.

Version
Paramics software version 6.9.3 was used for the model development. No additional plug-ins
or add-ons were used.

Overlay
SMEC obtained high resolution aerial photography for the base Paramics model network
coding. The aerial photography was used as the main network coding reference.

Traffic signals
Road and Maritime provided SCATS IDM traffic signal data and intersection Traffic Control
Signal (TCS) plans for all signalised intersections in the study area road network. In general,
traffic signals were coded with the fixed time as per the average cycle and phase times
calculated from the available signal IDM data.

Public transport
Existing bus routes and bus frequencies are included in the model based on available public
transport information sourced from http://www.transportnsw.info/.
Figure 6-2 shows the existing bus routes in the study area.
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Figure 6-2: Existing Bus Routes in the Study Area
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Table 6-1 summarises bus services in the study area, including their frequency during the AM
and PM peaks.
Table 6 1: Public Transport (Bus) Routes and services
Service
number
813
835
723

Description
Bonnyrigg to Fairfield
via Prairiewood,
Smithfield
Prairiewood to UWS
Penrith
Blacktown to Mt Druitt
via Eastern Ck Business
Park

No. of AM peak
services(7:009:00)

No. of PM peak
services(4:006:00)

2

1

4

2

5

6

724

Blacktown & Arndell
Park Loop

4

4

814

Fairfield to Smithfield
and return

3

2

Source: TfNSW, July 2015

Based on the public transport data summarised in the Table 6-1 it can be concluded that
currently public transport services in the study area are very limited.

6.5

Traffic demand

The base case Paramics model has a total of 32 travel zones covering the study area (Figure
6-3). The initial demand matrix was estimated using available OD survey data in combination
with the intersection turning volume counts and available mid-block classified traffic data. The
demand matrices were calibrated as per modelling guidelines using the 2014 traffic count
data. The proportion of heavy vehicles was taken directly from available 2014 traffic data. The
demand matrices were estimated separately for three vehicle types as follows:
 Cars/ light vehicles
 Rigid trucks
 Articulated heavy vehicles including B-doubles.
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Figure 6-3: Micro-simulation (Paramics) model network and travel zone system
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BASE CASE PARAMICS MODEL CALIBRATION AND
VALIDATION
7.1

Overview

The purpose of calibrating a micro simulation model is to ensure that the model is suitably
accurate representation of the traffic flows and condition on the actual road network. Model
calibration criteria given in Traffic Modelling Guideline, Version 1, February 2013 (the
guideline), were used for base case model calibration and validation purpose. The guideline
defines standard calibration criteria for micro-simulation modelling as shown in Table 7-1.
Table 7-1: Calibration criteria (standard – network wide)
GEH value/criteria

Target

GEH ≤ 5

≥ 85%

5 < GEH < 10

≤ 15%

GEH ≥ 10

0%

R2

>0.90

Source: Modelling guideline

In addition, more strict calibration criteria is defined in modelling guideline for the core model
area as summarised in Table 7-2.
Table 7-2: Calibration criteria (core area)
GEH value/criteria flow scale

Target

GEH≤ 5

100%

Less than 99

To be within of +/- 10 vehicles

100 < Flow < 999

To be within of +/- 10%

1000 < Flow < 1999

To be within of +/- 100 vehicles

R2

>0.95

Source: Modelling guideline

Calibration results
The Paramics model was calibrated and validated as per the modelling guideline. Model
calibration and validation procedure confirmed that both the AM and PM peak periods were
calibrated in accordance with the calibration criteria presented in Tables 7-1 and 7-2.
The model validation process uses travel time comparison between modelled and observed
travel times along The Horsley Drive. In addition, SMEC compared the model network
performance with the site visit observations (documented in Section 4 Site visit observations).
The comparison between the site visit observations and the model network performance
demonstrate that model adequately represents the existing traffic conditions. Detailed base
case model calibration and validation results are documented in Appendix A. The model
calibration and validation results documented in Appendix A confirmed that both the AM and
PM peak Paramics models for the study area were calibrated and validated as per Roads and
Maritime’s modelling guideline.
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EXISTING TRAFFIC CONDITION
8.1

Existing intersection layouts (core area)

Figures 8-1 to 8-4 show existing intersection layouts used in both SIDRA and Paramics base
case models.

Figure 8-1: The Horsley Drive/ M7 Westlink Motorway and The Horsley Drive/ Wallgrove Road
intersections, existing layouts

Figure 8-2: The Horsley Drive/ Ferrers Road intersection, existing layout
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Figure 8-3: The Horsley Drive/ Cowpasture Road (north) intersection, existing layout

Figure 8-4: The Horsley Drive/ Cowpasture Road (south) intersection, existing layout
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8.2

Existing level of service at key intersections

A total of five intersections within the core study area have been analysed using both
Paramics and SIDRA models to determine their respective operating performance. The 2014
turning movement count data and existing intersection layouts formed the basis for assessing
the existing intersection performance.
SIDRA Network was used where required for sensitivity testing and assessment of closely
spaced intersections within the study area.
In addition to SIDRA intersection modelling, the Paramics model was used to assess key
network performance issues within the study area. Intersection modelling using SIDRA was
undertaken to assess intersection capacity and support the Paramics modelling outcome.
Initially, the existing intersection performance was analysed using SIDRA Intersection and
SIDRA Network to determine the operation of the intersections within the core area under
existing layouts and traffic conditions. Table 8-1 summarises the results of the existing
intersection analysis during the AM and PM peaks. The parameters of each intersection that
show unsatisfactory operation levels are indicated in red text.
Table 8-1: Existing intersection performance results, 2014 AM and PM peak base case

Peak

Degree of
saturation

Average
delay per
vehicle
(sec/veh)

The Horsley
I-1 Drive/Cowpasture Road Roundabout
(south)

AM

1.05

77

F

PM

1.00

125

F

The Horsley
I-2 Drive/Cowpasture Road
(north)

AM

0.91

34

C

PM

0.84

39

C

AM

0.98

43

D

PM

0.78

18

B

AM

1.04

62

E

PM

0.93

33

C

AM

0.88

38

C

PM

0.74

29

C

ID

Control
type

Intersection

The Horsley
I-3
Drive/Ferrers Road

I-4

I-5

LoS

Signal

Signal

The Horsley Drive/M7
Westlink Motorway

Signal

The Horsley Drive/
Wallgrove Road

Signal

Source: SIDRA model: 2014 BC_13062015, I:\projects\30011656 - The Horsley Drive\010 Modelling\6_SIDRA\2014 Existing BC

The key findings from the existing intersection performance results are as follows:
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 The modelling results confirmed the site visit observations that The Horsley Drive/
Cowpasture (south) roundabout currently operate over capacity with an unacceptable LoS
of F in both AM and PM peak periods
 The SIDRA modelling indicated a high DoS at The Horsley Drive/ Cowpasture Road
(north) and The Horsley Drive/ Ferrers Road intersections in the AM peak. These high
DoS values at the two intersections are associated with current capacity issues for the
right turn bays on The Horsley Drive in the AM peak
 SIDRA modelling confirmed that The Horsley Drive/ M7 Westlink Motorway interchange
operate with high delays and unacceptable LoS of E in the AM peak. Low LoS in AM peak
at the interchange is significantly contributed by existing merge issue on The Horsley
Drive east of M7 Motorway.

8.3

Existing network operational issues

In addition to the SIDRA modelling, Paramics modelling was used to assess existing network
operational issues. Table 8-2 summarises the existing network operational issue identified in
the base case Paramics model.
Table 8-2: Paramics existing network operational issues identified

Intersection

The Horsley
Drive/ M7
Westlink
Motorway

The Horsley
Drive/ Ferrers
Road

Peak

Existing operational issues

Paramics
model
snapshot

Model showed the existing merge section (two eastbound lanes
to one eastbound lane) on The Horsley Drive east of M7
Westlink Motorway creates high delays and long queues
particularly on the M7 Westlink Motorway southbound off-ramp
AM in the AM peak. Model showed that the existing merge section
peak does not have sufficient capacity for the high eastbound traffic
demand in the AM peak coming from M7 Westlink Motorway,
Wallgrove Road and The Horsley Drive western approach. In
addition, high proportion of heavy vehicles contributes to poor
network performance at this location.

Figure 8-5

Model showed that the existing single lane right turn bay on The
Horsley Drive eastern approach at the Ferrers Road
intersection does not have sufficient capacity for the high right
turn demand in the AM peak. Queues formed of the right turning
AM
vehicles spill back from the right turn bay blocking the adjacent
peak
westbound through lane. In addition, existing vertical road
alignment with the steep (+8.1%) uphill road gradient in
combination with the high proportion of heavy vehicles
contributes to poor network performance at this location

Figure 8-6

Model showed that relatively long queues occasionally occur on
the Ferrers Road approach in the PM peak. These queues are
associated with the high left turn demand from Ferrers Road to
PM
The Horsley Drive in the PM peak where this traffic (turning
peak
from the existing give-way slip left turn lane) needs to find
available gaps in The Horsley Drive eastbound through traffic
flow

Figure 8-7
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Intersection

The Horsley
Drive/
Cowpasture
Road (south)

Peak

Existing operational issues

Paramics
model
snapshot

Model indicated that The Horsley Drive/ Cowpasture Road
AM (south) roundabout currently operates with capacity issues.
peak Long eastbound queues extend back from the roundabout and
adversely affect operation of the Cowpasture Road (north)
signals. This occurs in both the AM and PM peak periods.

Figure 8-8

Model showed high delay and long queues on the Cowpasture
Road (south) approach at the roundabout in the AM peak.
AM
Model showed that the existing roundabout layout does not
peak
have sufficient capacity to accommodate high demand (1750
veh/h) on Cowpasture Road (south) approach in the AM peak

Figure 8-9

Model showed high delays and long queues on The Horsley
Drive eastern approach in the PM peak. Model showed that
these queues are the result of the high right turn demand on
PM
The Horsley Drive eastern approach being opposed at the
peak
roundabout by high southbound through traffic travelling from
The Horsley Drive western approach to Cowpasture Road
(south) in the PM peak.

Figure 8-12

Model showed that existing lane discipline on The Horsley Drive
western approach at the roundabout is not suitable for the PM
peak traffic pattern. Currently, at the roundabout on The Horsley
Drive western approach there are two left turn lanes available
for the traffic travelling from The Horsley Drive west to The
Horsley Drive east. However, for the southbound through traffic
Figure 8-11
PM travelling from The Horsley Drive west to Cowpasture Road
and Figure
peak (south) there is only one shared lane available. Model showed
8-12
that one southbound shared through lane on The Horsley Drive
western approach at the roundabout does not provide sufficient
capacity for the high southbound through traffic (1150 veh/h) in
the PM peak. As a result, queues from the Cowpasture Road
(south) roundabout extend back adversely affecting operation of
the adjacent Cowpasture Road (north) signals.

The Horsley
Drive/
Cowpasture
Road (north)

Model showed that the existing right turn demand from The
Horsley Drive to Cowpasture Road (north) occasionallay
AM exceeds capacity of the available dual-lane right turn bay on
Figure 8-10
peak The Horsley Drive approach in the AM peak. In these situations,
queues spill back from the right turn bay and adversely affect
the adjacent roundabout operation.
Model showed that high traffic demand turning left and right
from the Cowpasture Road (north) approach experiences high
delays and long queues in the PM peak. This high demand is
Figure 8-11
PM coming out of Wetherill Park industrial area in the PM peak. The
and Figure
peak high proportion of heavy vehicles and capacity issues at the
8-12
adjacent The Horsley Drive/ Cowpasture Road (south)
roundabout contributes to poor network performance at this
location.
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Screenshots from the Paramics model are shown in Figure 8-5 to Figure 8-12, illustrating the
location and nature of the described existing network operational issues identified. It should be
noted that the existing network operational issues identified in the base case model are
consistent with the network operational issues observed during the site visit as documented in
Section 4. This confirmed that base model is validated against observed traffic conditions.

Figure 8-5: Existing capacity issues at The Horsley Drive/ M7 Westlink Motorway interchange, AM Peak
(Paramics model snapshot)
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Figure 8-6: Existing capacity issues at The Horsley Drive/ Ferrers Road intersection, AM peak
(Paramics model snapshot)

Figure 8-7: Existing capacity issues at The Horsley Drive/ Ferrers Road intersection, PM peak
(Paramics model snapshot)

Figure 8-8: Existing capacity issues at The Horsley Drive/ Cowpasture Road (south) roundabout, AM
peak (Paramics model snapshot)
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Figure 8-9: Existing capacity issues at The Horsley Drive/ Cowpasture Road (south) roundabout, AM
peak (Paramics model snapshot)

Figure 8-10: Existing capacity issues at The Horsley Drive/ Cowpasture Road (north) signal, AM peak
(Paramics model snapshot)
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Figure 8-11: Existing capacity issues at The Horsley Drive/ Cowpasture Road (north) intersection, PM
peak (Paramics model snapshot)

Figure 8-12: Existing capacity issues at The Horsley Drive/ Cowpasture Road intersections, PM peak
(Paramics model snapshot)
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LAND USE AND TRAFFIC GROWTH ASUMPTIONS
9.1

Overview

SMEC reviewed the following data sources in order to estimate the likely traffic growth within
the study area:
 Bureau of Transport Statistics (BTS) population and employment forecast in the study
area catchment
 Roads and Maritime’s Sydney Greater Metropolitan Area (GMA) strategic traffic
forecasting model (STFM) (EMME model traffic volume forecast plots)
 Western Sydney Parklands development proposals including trip generation from The
Horsley Drive Business Park Development (source: Western Sydney Parklands).
The following subsections summarise the assumptions extracted from available data sources.

9.2

BTS population and employment forecast data

SMEC analysed Journey to Work (JTW) 2011 census data and available BTS population and
employment forecast within the relevant BTS 2011 travel zone system (study area catchment)
as shown in Figure 9-1.

Source: BTS, 2011 core study area (TZ 3408, 3409, 3504, 3481, 3478, 3480)

Figure 9-1: BTS travel zone system in the study area (TZ 2011, source BTS)
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Table 9-1 summarises the BTS population and employment forecast in the study area
catchment between year 2011 and future year 2036.
Table 9-1: Population and employment growth forecast in the study area
Year

Population

Employment

2011

7,876

11,767

2016

8,152

14,191

2021

8,575

16,039

2026

9,059

19,927

2031

9,430

20,630

2036

9,839

21,272

Source: BTS, 2011 core study area (TZ 3408, 3409, 3504, 3481, 3478, 3480)

Table 9-2 summarises the annual growth rates calculated based on the BTS population and
employment forecast in the core study area catchment.
Table 9-2: Population and employment annual growth rates in the study area

Population

Employment

Weighted average
annual growth
rates

0.9%

3.6%

2.5%

1.0%

3.8%

2.7%

1.0%

3.2%

2.3%

Annual growth rates
Period
2011 to 2021
2011 to 2031
2011 to 2036

Source: BTS, 2011 core study area (TZ 3408, 3409, 3504, 3481, 3478, 3480)

The following key points were noted from Tables 9-1 and 9-2:
 BTS’s forecast population growth for the study area is in the order of 0.9 to one per cent
per annum by 2031 in the study area catchment. This forecast is consistent with the
current land use in the study area, which comprises dominantly employment land use and
low density residential areas
 Based on the available indicators, there is no plan for significant future residential
developments in the core study area
 BTS’s forecast employment growth in the study area is in the order of 3.2 per cent per
annum between 2011 and 2036. This employment growth is mainly associated with the
growth projected in the industrial areas located in the study area catchment
 Based on BTS’s forecast analysis, overall annual growth in the study area is projected to
be in the order of 2.3 per cent per annum between 2011 and 2036 calculated as a
weighted average of both population and employment forecasts.
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9.3

Roads and Maritime’s Sydney GMA STFM

For the purpose of this study, Roads and Maritime provided outputs (EMME traffic volume
plots) from the Sydney GMA STFM showing peak period traffic volume forecast by direction of
travel on The Horsley Drive in 2014, 2026 and 2036 modelled years.
As indicated by Roads and Maritime, the following information should be noted regarding
provided strategic model forecast:
 Roads and Maritime’s EMME Strategic Traffic Assignment Model (2014 Future Networks
Version, All Vehicles), peak periods are 7am to 9am and 4pm to 6pm (two hour peaks)
 Travel forecast assumptions are based on BTS Strategic Travel Model version 2.5
(December 2013), BTS FMM Freight Forecast, (December 2013, BTS August 2012 land
use assumptions)
 No Badgerys Creek Airport was assumed in the provided EMME model forecast. It was
noted that Roads and Maritime is currently updating Sydney GMA STFM to include
Badgerys Creek Airport (expected model update completion later in 2015)
 Intersection turning movements from the strategic model should be read in combination
with the traffic surveys and travel zone population and employment forecast data.
The annual traffic growth rates on key roads in the study area calculated from the STFM are
summarised in Table 9-3 and Table 9-4 for the AM and PM peaks, respectively.
Table 9-3: Traffic growth rates from STFM, AM peak
Annual traffic growth rates
Road

Location/ road section

2014-2026

2026-2036

NB/WB

SB/EB

NB/WB

SB/EB

Between M7 Westlink
Motorway and Cowpasture
Road (north)

2.5%

3.0%

2.1%

2.4%

East of Cowpasture Road
(south)

3.1%

2.1%

1.8%

1.4%

North of The Horsley Drive

4.5%

2.7%

0.6%

2.3%

North of Chandos Road

2.4%

3.7%

2.0%

1.7%

North of The Horsley Drive

1.4%

0.5%

3.0%

2.1%

South of The Horsley Drive

2.2%

0.5%

1.9%

1.5%

Cowpasture
Road

South of The Horsley Drive

1.3%

2.9%

0.8%

1.9%

North of The Horsley Drive

1.6%

1.8%

1.7%

1.1%

M7 Westlink
Motorway
interchange

Southbound off ramp

n/a

1.5%

n/a

1.1%

Northbound off ramp

4.3%

n/a

3.9%

n/a

The Horsley
Drive

Ferrers Road

Wallgrove Road

Source: STFM (Roads and Maritime)
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Table 9-4: Traffic growth rates from STFM, PM peak
Annual traffic growth rates
Road

Location/ road section

2014-2026

2026-2036

NB/WB

SB/EB

NB/WB

SB/EB

Between M7 Westlink
Motorway and Cowpasture
Road (north)

1.9%

2.9%

2.2%

2.5%

East of Cowpasture Road
(south)

1.3%

2.4%

0.6%

2.2%

North of The Horsley Drive

4.6%

2.1%

2.1%

1.4%

North of Chandos Road

1.4%

2.0%

1.3%

1.7%

North of The Horsley Drive

0.8%

2.3%

0.8%

2.2%

South of The Horsley Drive

0.8%

2.4%

4.1%

4.4%

Cowpasture
Road

South of The Horsley Drive

2.1%

1.0%

1.2%

0.6%

North of The Horsley Drive

2.5%

0.7%

1.6%

2.2%

M7 Westlink
Motorway
interchange

Southbound off ramp

n/a

1.5%

n/a

1.5%

Northbound off ramp

2.3%

n/a

2.0%

n/a

The Horsley
Drive

Ferrers Road

Wallgrove Road

Source: STFM (Roads and Maritime)

Key findings from the growth rates extracted from the STFM include:
 Annual growth rates are calculated from available Roads and Maritime’s EMME model
plots based on traffic flow forecast between 2014 and 2026 and 2026 and 2036 on key
roads in AM and PM peak periods
 The STFM indicated significant traffic growth on The Horsley Drive between 2014 and
2026 with an annual growth rate in the range from 2.5 to three per cent in the section
between M7 Westlink Motorway and Cowpasture Road (north) and 2.1 to 3.1 per cent in
the section east of Cowpasture Road (south)
 The STFM indicated substantial traffic growth rate on Ferrers Road between 2014 and
2026, particularly in the northbound direction with an annual growth rate of 4.5 per cent
 The STFM indicated that northbound off-ramp at M7 Westlink Motorway/ The Horsley
Drive interchange would have significantly higher growth rate (4.3 per cent per annum)
compared to the growth rate forecast at southbound off-ramp (1.5 per cent per annum )
between 2014 and 2026
 The STFM indicated that traffic on Cowpasture Road north of The Horsley Drive is
forecast to have annual growth rate in the range between 1.1 and 1.8 per cent in AM peak
and between 0.7 and 2.5 per cent in PM peak
 The STFM indicated that traffic on Cowpasture Road south of The Horsley Drive is
forecast to have an annual growth rate in the range between 0.8 and 2.9 per cent in the
AM peak and between 0.6 and 2.1 per cent in the PM peak.
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Analysis of the traffic growth rates on the key roads in the study area calculated from the
provided STFM’s EMME traffic volume plots indicate that traffic growth forecast on key roads
in the study area is consistent with the BTS population and employment forecast shown in
Table 9-2.
It was agreed with Roads and Maritime to use annual growth rates derived from the provided
STFM EMME model plots at key roads (Tables 9-3 and 9-4) to develop future trip tables for
the purpose of this study.

9.4

Western Sydney Parkland development proposals

In addition to background traffic growth estimates based on STFM model (Section 9.3 Roads
and Maritime’s Sydney GMA STFM), SMEC also took into account forecast land use
assumptions in the study area obtained from the Western Sydney Parkland’s development
proposals including proposed trip generation estimates for the proposed The Horsley Drive
Business Park Development (Traffix, May 2012).
Table 9-5 summarises Western Sydney Parkland’s future land use and trip generation
assumptions adopted for the purpose of this study.

Figure 9-2 Access arrangement assumed in the future Paramics model scenarios for the proposed The
Horsley Drive Business Park Hub located at corner of The Horsley Drive/Cowpasture Road (north)
intersection
Source: Western Sydney Parklands
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Table 9-5: Western Sydney Parklands development proposals and land use assumptions
Gross floor area

Estimated
timeframe
to complete

Trip generation estimate
(weekday, peak hour)

Area

Land use

Horsley West
Business Hub
(Adjacent to M7
Westlink
Motorway/ The
Horsley Drive
interchange, north
of The Horsley
Drive)

Industrial, warehouse
storage, transport
related services

50,000 m2

5 years

AM Peak: 113 veh/h inbound and
48 veh/h outbound;
PM peak: 48 veh/h inbound and
113 veh/h outbound

Trip generation is estimated to be
consistent with the trip generation
rates assumed for The Horsley
Drive Business park Development
Report (Traffix, May 2012)
The Paramics model includes
access at Redmayne Road and
trip generation to/ from this
business hub.

Agriculture

150 ha

3 years

Not significant traffic generation
expected in peak hour

No particular access or trip
generation will be assumed in the
model for this land use

Restaurant/Function
centre, Family Tavern,
Motel and recreation
leisure centre

3,000 m2 restaurant /
function centre;
550 m2 family tavern
3,000 m2 motel ;
10,000 m2 recreation/
leisure centre

3-5 years

Horsley Park
Precinct Urban
Farming
Lizard Log
Commercial
Recreation Hub
Area 1 and Area 2

|

Comments

50 veh/h (two-way) in AM and PM It can be expected that Lizard Log
peak periods
area will be more active during the
weekend. Therefore, not significant
traffic generation/attraction is
expected in weekday peak
periods.
50 veh/h two-way trip generation is
proposed to be assumed in
weekday peak hour periods for
modelling purposes;
One additional left in/left out
access is proposed on The
Horsley Drive between
Cowpasture Road and Ferrers
Road.
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Area

Land use

The Horsley Drive
Business Park Hub
(located at northwest corner at The
Horsley Drive/
Cowpasture Road
(north) signal

Industrial, warehouse
storage, distribution
premises transport
related services

Gross floor area

100,000 m2

Estimated
timeframe
to complete
1 year

Trip generation estimate
(weekday, peak hour)
AM Peak: 225 veh/h inbound and
96 veh/h outbound;
PM peak: 96 veh/h inbound and
225 veh/h outbound

Source: Western Sydney Parklands
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Development Report (Traffix, May
2012).
According to The Horsley Drive
Business park Development
Report (Traffix, May 2012) initially
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planned as a forth (western leg) at
Cowpasture Road (north) /Newton
Road intersection. This
intersection was planned to be
upgraded to new traffic signals.
However, an updated plan (2014)
provided by Western Sydney
Parklands indicated that access to
this business park will be provided
via new roundabout located on the
Cowpasture Road (north) between
existing Newton Road and Victoria
Street roundabouts (see Figure 92).
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CONSEQUENCE OF NO ACTION (“DO NOTHING”)
10.1 Future traffic forecast
The existing daily traffic volume on The Horsley Drive is between 32,000 and 40,000 vehicles
per day. The STFM forecasts high traffic growth rates on The Horsley Drive in the future. It is
forecast that traffic on The Horsley Drive will grow an average of 2.5 to 2.8 per cent per annum
by 2031. In 2031, traffic on The Horsley Drive is forecast in the order of 60,000 vehicles per
day. In line with the overall traffic growth, it can be expected that heavy vehicle volumes will
also grow. About 13,000 heavy vehicles per day are forecast to use this section of The Horsley
Drive in 2031.
The model showed that current road configuration including existing key intersection layouts
on The Horsley Drive between the M7 Westlink Motorway and Cowpasture Road would not
have sufficient capacity for the projected future traffic volumes. The model forecasts severe
capacity issues, high delays and long queues on The Horsley Drive in the future as a
consequence of no action (“do nothing” scenario).
In agreement with Roads and Maritime for the purpose of this study, the future years modelled
were 2021 as opening year; 2031 ten years after opening; and 2036 ultimate. In addition, to
understand the performance of core study area intersections, analysis of 2026 future year
traffic conditions was also carried out where necessary.
Table 10-1 and Figure 10-1 show daily traffic forecast on The Horsley Drive.
Table 10-1 Future daily traffic forecast on The Horsley Drive and Ferrers Road

Road

Road section

2021
Opening year

2031
Ten years after
opening

2036
Twenty years
after opening

The Horsley
Drive

East of Ferrers Road

47,500

59,800

66,700

East of M7 Westlink Motorway

38,200

48,100

53,600

North of The Horsley Drive

14,700

18,700

20,200

Ferrers Road
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Figure 10-1 Future daily traffic forecast on The Horsley Drive

10.2 Strategic future road mid-block capacity
The road mid-block capacity assessment is a transport planning concept used for the strategic
analysis of the required number of lanes of mid-block road sections. The capacity is an
assumed parameter, adjusted down to account for capacity reduction at intersections. It is to
be noted that the traffic capacity of The Horsley Drive is determined by intersections rather
than mid-block sections.
Guide to Traffic Engineering Developments, RTA, Version 2.2 October 2002 indicates that
when assessing the mid-block road capacity requirement in a strategic planning study, the
traffic limits for different levels of service as given in Table 10-2 may be used. Table 10-2 sets
out urban roads peak hour flows and level of service for one and two lanes per direction of
travel.
Table 10-2 Urban road peak hour flows and level of service
Level of
Service

One Lane (veh/h)

Two Lanes (veh/h)

A

200

900

B

380

1,400

C

600

1,800

D

900

2,200

E

1,400

2,800

Source: Guide to Traffic Engineering Developments, RTA, Version 2.2 October 2002
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Here should be noted that the figures in Table 10-2 are provided for the strategic planning
purposes and they are used in order to justify the need for number of lanes required under
2021 (opening year), 2031 (ten years after opening) and ultimate 2036 traffic conditions. The
number of lanes required for the ultimate 2036 traffic conditions will be used to reserve the
required road corridor space for likely additional future road upgrades.
The model forecasts that:


In 2021, The Horsley Drive east of M7 Motorway would carry about 1,600 vehicles per
hour in peak direction



In 2036, The Horsley Drive east of Ferrers Road would carry about 2,900 vehicles per
hour in peak direction.

Based on the mid-block level of service set out in Table 10-2 it can be concluded that:


Existing one eastbound lane on The Horsley Drive east of M7 Motorway would
operate with the level of service F in 2021. This strategic mid-block capacity
assessment undertaken in conjunction with the performance assessment at key
intersections (Section 10.3) indicates the need for The Horsley Drive Road upgrade to
four lanes (two lanes in each direction) from 2021 (opening year)



The Horsley Drive mid-block with two-lanes per direction would operate with the level
of service F in 2036. This strategic mid-block capacity assessment indicated that The
Horsley Drive road corridor between M7 Motorway and Cowpasture Road needs to be
reserved to allow future road upgrade to six lanes (three lanes per direction) to cater
for the ultimate 2036 traffic conditions.

10.3 Future intersection performance (“do nothing” scenario)
The capacity of urban roads is generally determined by capacity of the intersections. SMEC
used a network model (Paramics) in order to assess consequence of no action in the study
area (“do nothing” scenario) in the 2021 and 2026 and 2031 future years.
Table 10-3 summarises predicted LoS at key intersections for the future base case scenario
(“do nothing”). The parameters of each intersection that show unsatisfactory operation levels
are indicated in red text.
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Table 10-3 Future 2021, 2026 and 2031 base case scenario (“do nothing”) key intersection performance
results (Paramics model)
2021

2026

2031

ID

Intersection

Peak

Average
delay (s)

LoS

Average
delay (s)

LoS

Average
delay (s)

LoS

The Horsley Drive/
Cowpasture Road
(south)

AM

151

F

162

F

170

F

I-1

PM

226

F

197

F

193

F

The Horsley Drive/
Cowpasture Road
(north)

AM

52

D

35(1)

C(1)

44(1)

D(1)

PM

89

F

90

F

95

F

The Horsley Drive/
Ferrers Road

AM

45

D

57

E

57

E

PM

77

F

83

F

88

F

The Horsley Drive/
M7 Westlink
Motorway

AM

113

F

130

F

157

F

PM

59

E

95

F

114

F

The Horsley
Drive/Wallgrove Rd

AM

49

D

67

E

94

F

PM

54

D

67

E

68

E

I-2

I-3

I-4

I-5
Note:
(1)

Lower delays compared to 2021 base “do nothing” is a result of reduced traffic throughput at this
intersection caused by upstream capacity issues at the adjacent roundabout.

In general, considering the random nature of the Paramics micro-simulation model, average
delays and LoS values extracted from Paramics micro-simulation model are not exact
measures as average delays and LoS obtained from the analytical SIDRA intersection models.
In particular, under congested network traffic conditions, the micro-simulation model may
involve high variability of the delay/ LoS results between different random seed (model runs)
values. In order to overcome this variability, in Table 10-3, SMEC reported delays and LoS
results based on average five seed model runs. It should be noted that in the micro-simulation
model, downstream and upstream capacity issues in the wider network can have an influence
on average delays, total volume throughputs and LoS at the subject intersections.
However, based on the modelling results presented in the Table 10-3 it can be concluded that
all five key intersections on The Horsley Drive section between Wallgrove Road and
Cowpasture Road (south) would operate with the severe capacity issues, high delays and
unacceptable LoS of F in all three future horizon years as a consequence of no action (“do
nothing” scenario).
Both existing and future years 2021, 2026 and 2031 base case (“do nothing”) network
performance assessments indicate the section of The Horsley Drive from the M7 Westlink
Motorway to Cowpasture Road is required to be upgraded to a four lane road including
upgrading the intersections along the corridor.
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UPGRADE OPTIONS AT KEY INTERSECTIONS
11.1 Overview
The modelling carried out by SMEC indicates that upgrades at key intersections are crucial for
the future overall study area network performance. Roads and Maritime also investigated the
options of improving the horizontal and vertical alignment on approaches to Ferrers Road
intersection in view of improving traffic performance and safety and maintaining a uniform
speed along the corridor.
In agreement with Roads and Maritime, SMEC developed the following modelling
methodology in order to identify the preferred upgrade option (from the traffic operation
perspective) for the proposal:
 Identify preferred upgrade options at key intersections through an iterative SIDRA
modelling process, by testing different upgrade solutions at key intersections in order to
determine an optimal upgrade solution. In developing the upgrade options SMEC and
Roads and Maritime also considered local accessibility, connectivity and characteristics of
the local transport network within the study area
 Develop Paramics network models to assess the upgrade options for the future traffic
volumes in order to test multiple combinations of the intersection upgrade options
(identified in SIDRA) and different horizontal and vertical alignment options
 Analyse network performance measures and intersection LoS from the SIDRA and
Paramics models in order to identify the preferred upgrade option from a traffic operation
perspective.
 Analyse the preferred road configuration option in 2036 future year scenario to reserve the
road corridor for future upgrade when the need arises.
This section and Section 12 illustrate the analysis carried out and findings.

11.2 The Horsley Drive / Cowpasture Road (south)
Potential upgrade options considered
Table 11-1 summarises all upgrade options assessed through the iterative SIDRA modelling
process. Two main steps applied to identify preferred upgrade option at The Horsley Drive/
Cowpasture Road (south) intersection are as follows:
 Identify a potential interim upgrade solution in traffic perspective while keeping existing
traffic control type (roundabout) and assess the performance of the solution in future year
horizon.
 If roundabout intersection control type does not provide sufficient capacity and safety
standards for the future traffic conditions then identify an adequate traffic signal
intersection layout as an ultimate upgrade option.
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Table 11-1: Preliminary upgrade options considered, The Horsley Drive/ Cowpasture Road (south)
Upgrade option

Upgrade option description

Figure reference/ comment
Figure 11-1
This upgrade option was tested in 2014
traffic conditions. Model indicated that
this upgrade option would not have
ability to improve roundabout operation.

Upgrade Option A

 Provide additional left turn slip
lane on The Horsley Drive
eastern approach
 Change existing lane discipline
on The Horsley Drive western/
northern approach to allow two
through southbound lanes
 Change existing lane marking at
roundabout to allow two
southbound through lanes
passing through the
roundabout.
Same as Option A with addition of
a new left turn slip lane on The
Horsley Drive northern approach

Figure 11-2
This upgrade option was assessed in
2021 (opening year) traffic conditions.
Model indicated that this upgrade option
would have ability to improve
roundabout operation in the PM peak
only. Model showed that this upgrade
option does not have ability to improve
capacity issues on Cowpasture Road
(south) approach in the AM peak

Same as Option B with addition of
a third lane on the Cowpasture
Road (south) approach

Figure 11-3
This upgrade option was tested under
2021, 2026 and 2031 traffic volumes.
Model indicated that this upgrade option
would have ability to improve operation
of the roundabout in 2021 (opening
year);
However, model indicated short life
expectancy of this option. Model
indicated that this option would start
having capacity issues from 2026. This
option fails in 2031 with LoS F.
Also, there could be some safety issues
associated with providing a third lane on
approach to the roundabout.

Upgrade to new traffic signal

Figure 11-4
Model showed that the upgrade to traffic
signals option would have longer life
expectancy compared to the
roundabout upgrade options. Model
showed that proposed signal layout
shown in Figure 11-4 would provide
satisfactory LoS by 2031.

Upgrade Option B

Upgrade Option C

Upgrade Option D
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Figure 11-1: Preliminary upgrade Option A layout, The Horsley Drive / Cowpasture Road (south)

Figure 11-2: Preliminary upgrade Option B layout, The Horsley Drive/ Cowpasture Road (south)

|

|

SMEC The Horsley Drive Upgrade, Options Assessment Page 83

Roads and Maritime Services | Draft Report

Figure 11-3: Preliminary upgrade Option C layout, The Horsley Drive / Cowpasture Road (south)

Figure 11-4: Preliminary upgrade Option D layout, The Horsley Drive / Cowpasture Road (south)
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11.3 The Horsley Drive / Cowpasture Road (north)
Potential upgrade options considered
Table 11-2 describes the upgrade options identified at The Horsley Drive/ Cowpasture Road
(north) intersection through an iterative SIDRA modelling process. Given the two intersections
with Cowpasture Road are close by, and in order to determine the optimal upgrade solution at
The Horsley Drive/ Cowpasture Road (north) intersection, SMEC and Roads and Maritime
considered the identified upgrade option at the adjacent The Horsley Drive/ Cowpasture Road
(south) intersection as described in Section 11.2.
Table 11-2: Preliminary upgrade options, The Horsley Drive / Cowpasture Road north
Upgrade
option

Upgrade option description

Figure reference /
comment

Upgrade
Option A

 Provide additional third through lane on The Horsley Drive
western approach
 Provide additional third through lane on The Horsley Drive
departure side
 Provide additional short (50m) left turn slip lane on
Cowpasture Road (north) approach and signalise dual-lane
left turn slip on Cowpasture Road (north) approach
 Extend existing dual-lane right turn bay on The Horsley Drive
eastern approach

Figure 11-5
This upgrade option was
assessed in 2021, 2026 and
2031 traffic conditions.
Model indicated this upgrade
option would have the ability
to provide satisfactory LoS D
by 2031.

Figure 11-5: Preliminary upgrade Option A layout, The Horsley Drive / Cowpasture Road (north)
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11.4 The Horsley Drive / Ferrers Road
Potential upgrade options considered
Table 11-3 describes upgrade option considered at The Horsley Drive/ Ferrers Road
intersection through an iterative SIDRA modelling process. In order to determine the optimal
upgrade solution at The Horsley Drive/ Ferrers Road intersection, SMEC and Roads and
Maritime also considered local accessibility and overall network connectivity in the study area.
Table 11-3: Preliminary upgrade options considered, The Horsley Drive / Ferrers Road
Upgrade option

Upgrade option description

Figure reference/ comment

Upgrade Option A

The Roads and Maritime’s study
brief asked SMEC to explore the
possibility of closing Ferrers Road
at its intersection with The
Horsley Drive.

Figure 11-6
This option was rejected by Roads and
Maritime after an analysis of the current
traffic patterns and local area connectivity.
It was concluded that the closure of Ferrers
Road at The Horsley Drive would have
severe adverse impacts on the surrounding
intersections. Particularly, it is anticipated
that the majority of high right turning traffic
from The Horsley Drive to Ferrers Road
would likely use the Cowpasture Road
(north) intersection, which does not have
the capacity to accommodate this
additional traffic demand.

Upgrade Option A1

The Roads and Maritime’s study
brief asked SMEC to explore the
possibility of changing the
intersection control type from
existing traffic signal to a left
in/left out priority controlled
intersection

Figure 11-7
Same comment as for Upgrade Option A
above.

Upgrade Option B

 Keep signal traffic control with
all movements permitted
 Add second right turn bay lane
on The Horsley Drive eastern
approach and extend existing
right turn bay lane
 Provide additional second
departure lane on Ferrers
Road
 Provide additional left turn slip
lane on Ferrers Road
approach
 Signalise dual-lane left turn
slip on Ferrers Road approach
 Provide exclusive left turn bay
lane on The Horsley Drive
western approach
 Extend two lane section on
Ferrers Road approach and

Figure 11-8
This Option was assessed under 2021 and
2026 traffic volumes. Model indicated that
this option would have the ability to
improve the overall performance of this
intersection in 2021. However, model
showed that eastbound traffic on The
Horsley Drive western approach (two
through lanes) at this intersection would
experience high degree of saturation and
long queues during the signal phase, which
is required to discharge opposing high
demand right turning movement from The
Horsley Drive to Ferrers Road.
Proportion of heavy vehicles and road
vertical alignment contributes to high
degree of saturation on the western
approach. The model indicated a need for
third eastbound lane on The Horsley Drive
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Upgrade option

Upgrade option description
provide short exclusive right
turn bay lane at the Ferrers
Road stop line

Figure reference/ comment
passing through Ferrers Road intersection

Upgrade Option C

Same as Option B but with
addition of:
 Third eastbound through lane
on The Horsley Drive. It is
proposed that the third
eastbound lane starts at The
Horsley Drive about 200 m
west of Ferrers Road and
extends on the departure side
all the way up to The Horsley
Drive/ Cowpasture Road
signalised intersection
 Provide short bus priority lane
on the western approach and
dedicated bus bays on
departure sides of The
Horsley Drive
 Provide short left turn slip lane
on The Horsley Drive western
approach

Figure 11-9
Model indicated that this upgrade option
would provide good intersection
performance by 2031. Model indicated that
a third eastbound lane on The Horsley
Drive central section is required from the
opening year to reduce traffic saturation
rate of the eastbound traffic flow
approaching The Horsley Drive/Ferrers
Road signal with the high proportion of
heavy vehicles travelling on the uphill
grade. Model indicated that third eastbound
lane at Ferrers Road intersection is
required to increase discharge capacity of
the high demand eastbound flow in AM
peak which is opposed by the high right
turn demand into Ferrers Road in AM
Peak. Model indicated that additional third
eastbound lane is particularly required to
accommodate high heavy vehicles traffic
demand (trucks) turning left from The
Horsley Drive to Cowpasture Road (north)
in the AM peak.
Paramics network modelling indicated that
in addition to expected traffic growth,
eastbound traffic demand rate arriving on
The Horsley Drive/Ferrers Road
intersection will further increase when
upstream existing merge “bottleneck” on
The Horsley Drive east of M7 Motorway is
removed (upgraded). This additionally
justified the need for the third eastbound
lane on The Horsley Drive central section
from 2021 opening year.

Modified Upgrade
Option C

Roads and Maritime asked to
modify Upgrade Option C to
include cul-de-sac fourth leg at
this intersection. It is proposed
that cul-de-sac fourth leg will be
mainly utilised as a U-turn facility
and will also provide access to
the Water NSW land.

Model indicated that introduction of the
proposed cul-de-sac as a fourth
intersection leg would not significantly
change overall intersection operation.
Model indicated that this upgrade option
would provide good intersection
performance with LoS B by 2031.
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Figure 11-6: Preliminary upgrade Option A, The Horsley Drive / Ferrers Road

Figure 11-7: Preliminary upgrade Option A1, The Horsley Drive / Ferrers Road
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Figure 11-8: Preliminary upgrade Option B layout, The Horsley Drive / Ferrers Road

Figure 11-9: Preliminary upgrade Option C layout, The Horsley Drive / Ferrers Road
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Figure 11-10: Preliminary upgrade Option C layout (modified to include cul-de-sac fourth leg), The
Horsley Drive / Ferrers Road
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11.5 The Horsley Drive / M7 Westlink Motorway ramps and The
Horsley Drive/ Wallgrove Road intersections
Potential upgrade options
Considering the close proximity of signalised intersections on The Horsley Drive at the M7
Westlink Motorway ramps and Wallgrove Road, SMEC assessed potential upgrade options at
the western end of the proposal covering both intersections with an upgrade package.
Table 11-4: Preliminary upgrade options, The Horsley Drive / M7 Westlink Motorway ramps
Upgrade option

Upgrade option description

Figure reference/ comment

Upgrade Option A

Remove existing merge section
east of M7 Westlink Motorway as a
part of The Horsley Drive upgrade
widening to four lanes

Figure 11-11
This option was modelled under 2021
and 2026 traffic volumes. Model
showed that this upgrade would have
the ability to provide satisfactory level of
service in 2021 opening year. However,
model showed that this upgrade option
would fail under 2026 traffic volumes as
these intersections need further
upgrades to cater for projected 2026
and 2031 traffic.

Upgrade Option B

Same as Option A with:
 Addition of a third lane
departing the interchange in
westbound direction to be used
as an additional (second) right
turn lane on The Horsley Drive
eastern approach at the
Wallgrove Road signals
 Extend existing right turn bays
and left turn bay on The Horsley
Drive eastern approach at the
interchange
 Change lane discipline on The
Horsley Drive western approach
at Wallgrove Road intersection
to allow two eastbound through
lanes

Figure 11-12
Model showed that this upgrade option
would provide satisfactory overall
intersection LoS by 2031
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Figure 11-11: Preliminary upgrade Option A layouts, The Horsley Drive / M7 Westlink Motorway ramps
and The Horsley Drive/ Wallgrove Road

Figure 11-12: Preliminary upgrade Option B layouts, The Horsley Drive / M7 Westlink Motorway ramps
and The Horsley Drive/ Wallgrove Road
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ROAD UPGRADE NETWORK MODELLING
12.1 Overview
In addition to modelling the upgrade options for individual intersections in the core study area
using SIDRA, SMEC developed future network upgrade scenario models to be tested using
the calibrated and validated Paramics micro-simulation model developed for this study.
Upgrade options at key intersections, previously identified through the SIDRA intersection
modelling (Section 11 Upgrade options at key intersections) were selected to form a part of the
overall network upgrade modelling scenarios and further assessed using the Paramics microsimulation model.
As per Roads and Maritime’s study brief, future year modelling was required for opening year
(2021), ten years after opening (2031) and ultimate year (2036). However, as agreed with
Roads and Maritime, in addition to these three future horizon years, SMEC included an
additional interim future year (2026) in order to identify potential upgrade staging (interim
upgrade solutions).
Paramics modelling scenarios were developed in agreement with the Roads and Maritime with
the following key objectives:
 Assess performance of the identified preferred upgrade options at key intersections in the
network wide traffic environment for the projected future traffic volumes
 Confirm and identify the preferred upgrade option at each key intersection from the traffic
operation perspective and potential staged upgrade solutions
 Assess proposed road alignment upgrade options for central section of The Horsley Drive
(near Ferrers Road) in conjunction with the identified upgrade options at key intersections.
For this modelling purpose, Roads and Maritime provided two main different road
alignment options (Option E and Option G) to be assessed from the traffic operation
perspective. The main differences between provided road alignment Option E and Option
G are:

 Horizontal alignment difference. Alignment Option E involves road widening along
existing (curved) horizontal road alignment in the central section of The Horsley Drive.
Alignment Option G proposed new straight road alignment on central section of The
Horsley Drive including the realigned Ferrers Road intersection

 Vertical alignment difference. Alignment Option E involves a steeper road gradient of
about 10.1 per cent on The Horsley Drive approaching the Ferrers Road intersection
from the east. This represents about two per cent road gradient increase compared to
existing (8.1 per cent) road gradient on this road section. Proposed alignment Option G
involves a road gradient of about six per cent on the same approach, which represents
about two per cent flattening of the existing road gradient

 Posted speed limit differences. Alignment Option E includes a design and posted
speed limit of 60 kilometres per hour (same as existing) on central section of The
Horsley Drive. Alignment Option G meets 80 kilometre per hour design speed
standards with a proposed posted speed limit of 70 kilometres per hour on central
section of The Horsley Drive.
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The proposed road alignment upgrades for Option E and Option G are shown in Figures 12-1
and 12-2, respectively.

Source: Roads and Maritime

Figure 12-1: Proposed alignment upgrade Option E, central section of The Horsley Drive

Source: Roads and Maritime

Figure 12-2: Proposed alignment upgrade Option G, central section of The Horsley Drive
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12.2 Modelling scenarios
Similarly with the SIDRA modelling, Paramics modelling of the network upgrade scenarios was
an iterative modelling process. Some of the initially developed modelling scenarios were
“stepping stones” in the process where SMEC and Roads and Maritime incrementally
developed subsequent modelling scenarios in order to identify the preferred upgrade option for
the entire road section and staging of the upgrade.
Table 12-1 summarises all modelling scenarios and process undertaken using Paramics
model.
Table 12-1: Modelling scenarios, Paramics model
Paramics
model
network
scenarios

Traffic demand year modelled
Paramics network
description

Comment/ findings
2021

2026

2031

2036
Model indicated that The Horsley
Drive section between M7 Westlink

Base case
“do
nothing”

As per existing (“do nothing”)
network configurations









Motorway and Cowpasture Road
would operate with the severe
capacity issues, high delays and low
LoS F in all future horizon years in “do
nothing” scenario



Upgrade The Horsley Drive
(western section ) to four lanes



Upgrade Ferrers Road/ The
Horsley Drive intersection as per



Scenario 1
(Alignment
Option E)

Option C SIDRA layout (Figure

Model indicated that proposed

11-9)

intersection interim upgrade Option B

Upgrade The Horsley Drive

(Figure 11-2) at The Horsley Drive/

(central section) as per

Cowpasture Road (south) roundabout

alignment Option E (Figure 12-

would fail in 2021 with LoS F. The

1) including third lane in
eastbound direction and 60 km/h




need for further upgrade Option C
(Figure 11-3) at The Horsley Drive/

posted speed limit)

Cowpasture Road (south) roundabout

Upgrade The Horsley Drive/

was identified. Therefore, network

Cowpasture Road (north)

Scenario 1 was not carried forward for

intersection as per Option A

modelling 2026 and 2031 demand

SIDRA layout (Figure 11-5)

scenarios.

 Upgrade The Horsley Drive/
Cowpasture Road (south) as per
Option B SIDRA layout (Figure
11-2).
Model indicated that proposed

This is a subsequent network

upgrade Option A (Figure 11-11) at

scenario developed based on above

Scenario 1a Scenario 1 but includes upgrade of
(Alignment The Horsley Drive/ Cowpasture
Option E) Road (south) roundabout as per

The Horsley Drive/ M7 Westlink





Motorway interchange failed in 2026
with the LoS F. The need for upgrade
Option B (Figure 11-12) at The

proposed interim Option C SIDRA

Horsley Drive/ M7 Westlink Motorway

layout (Figure 11-3).
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Paramics
model
network
scenarios

Traffic demand year modelled
Paramics network
description

Comment/ findings
2021

2026

2031

2036
2026 was identified. Therefore this
network scenario was not carried
forward for modelling 2031 demand
scenario.
Model indicated that proposed
upgrade Option B (Figure 11-12) of
The Horsley Drive/ M7 Westlink
Motorway interchange and Wallgrove
Road would provide satisfactory LoS

This is a subsequent network

by 2031.

scenario developed based on above

Scenario 1b Scenario 1a but includes upgrade of
(Alignment The Horsley Drive/ M7 Westlink
Option E) Motorway interchange and

Model indicated that proposed interim



 

upgrade Option C (Figure 11-3) at
The Horsley Drive/ Cowpasture Road
(south) roundabout would start to

Wallgrove Road as per SIDRA

have capacity issues beyond 2026.

Option B (Figure 11-12).

The need for upgrading The Horsley
Drive/ Cowpasture Road (south)
roundabout to new traffic signals
(Upgrade Option D, Figure 11-4 was
identified).

2021 Model: Same intersection
upgrades as Scenario 1a but
Upgrade The Horsley Drive (central
section) as per alignment Option G
(Figure 12-2) with flatter grades,

Comparison of the modelling results

straight horizontal alignment, 70

between Scenario 1a/1b and Scenario

km/h posted speed limit and with

Scenario 2 third lane in eastbound direction.
(Alignment
Option G) 2026 and 2031 Models: Same

2 indicated that in the situation with



 

the same upgrade options at key
intersections, proposed alignment
Option G would provide better overall

intersection upgrades as Scenario

network performance compared to

1b but Upgrade The Horsley Drive

alignment Option E.

(central section) as per alignment
Option G (Figure 12-2) with flatter
grades, straight horizontal alignment,
70 km/h posted speed limit and with
third lane in eastbound direction.

This scenario was developed to

Same as Scenario 2 with alignment

assess possibilities and implications

Option G but this scenario does not

of potential staged corridor upgrade.

include proposed upgrades at both

Scenario 3 Cowpasture Road (south) and
(Alignment Cowpasture Road (north)
Option G) intersections, eastern section of the

Model indicated that with this network



 

scenario both The Horsley
Drive/Cowpasture Rd (north) and The
Horsley Drive/Cowpasture Rd (south)

proposal corridor (project upgrade

intersections would operate with over

stops west of Cowpasture Road

capacity with high delays and low LoS

north.

F in 2021 opening year.
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Paramics
model
network
scenarios

Traffic demand year modelled
Paramics network
description

Comment/ findings
2021

2026

2031

2036
Scenario 2 network was updated to
include new traffic signals (Option D,
Figure 11-4) at The Horsley Drive/

Same as Scenario 2 with alignment
Option G but upgrade The Horsley
Drive/ Cowpasture Road (south)

Cowpasture Road (south) intersection



 

as the need for this upgrade was
previously identified in Scenario 1b.

intersection with the new traffic

Model indicated this network scenario

signals (Option D, Figure 11-4)

would provide the best overall
network performance in 2026 and
2031.
After initial modelling of Scenario 4,
Roads and Maritime asked for
Scenario 4 to be updated to include
cul-de-sac (fourth leg) at The Horsley

Scenario 4
(Alignment
Option G)

Drive/ Ferrers Road intersection. It is
expected that proposed cul-de-sac
(fourth leg) would attract very low
traffic volumes. Therefore, model
Update Scenario 4 to include cul-desac (fourth leg) at The Horsley Drive/
Ferrers Road intersection (Figure 11-

indicated that inclusion of the cul-de-



 

sac (fourth leg) at The Horsley
Drive/Ferrers Road intersection would

10)

not have significant influence on
intersection and overall network
operation. Model showed that
regardless of the inclusion of the culde-sac (fourth leg) at The Horsley
Drive/Ferrers Road intersection
Scenario 4 would still provide the best
overall network performance in 2026
and 2031.
Scenario 4 network was updated to
include road upgrade to six lanes and
additional upgrades at key

Scenario 5 Ultimate six lane corridor with
Alignment alignment Option G and associated
(Option G) intersection upgrades.

intersections. Model indicated that





 

proposed six lanes upgrade
accompanied with the proposed
ultimate upgrade layouts at key
intersections would provide
satisfactory network operation in
2036.
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12.3 Modelling results
Overall network performance
Overall network performance measures for base case, Scenario 1a/1b (Alignment Option E)
and Scenario 2 and Scenario 4 (Alignment Option G) in opening year 2021 and 2031 ten years
after opening are summarised in Tables 12-2 and 12-3. The network performance measures
include vehicle kilometres travelled (VKT), vehicle hours travelled (VHT), travel time and
average network speed.
A detailed network performance measures for the modelling scenarios are provided in
Appendix C.
Table 12-2: Overall network performance, 2021 opening year
Base case “do
nothing”

Scenario 1a/1b
Scenario 2
Scenario 4
(Alignment Option E) (Alignment Option G) (Alignment Option G)

Measure
AM (7:00- PM (4:00-

AM (7:00-

PM (4:00-

AM (7:00-

PM (4:00-

AM (7:00-

PM (4:00-

9:00)

6:00)

9:00)

6:00)

9:00)

6:00)

9:00)

6:00)

All
vehicles
VKT

70,454

67,588

70,473

67,571

70,260

67,544

70,237

66,939

All
vehicles
VHT

2,386

2,578

1,643

1,689

1,570

1,610

1,604

1,621

Heavy
vehicles
VKT

7,837

5,419

7,865

5,419

7,794

5,367

7,785

5,348

Heavy
vehicles
VHT

281

232

218

144

200

135

203

139

Eastbound
travel time
(s)

628

902

504

395

488

379

466

395

Westbound
travel time
(s)

427

1029

448

438

411

430

435

400

30

26

43

40

45

42

44

41

Average
network
speed
(km/h)

Source: Paramics model
Note: VKT and VHT measures were adjusted where required to take into account unrealised vehicles. Travel times were
measured along The Horsley Drive section between Walworth Street and Gallipoli Road.

|

|

SMEC The Horsley Drive Upgrade, Options Assessment Page 98

Roads and Maritime Services | Draft Report

Table 12-3: Overall network performance, 2031 ten years after opening
Base case “do
nothing”

Scenario 1a/1b
Scenario 2
Scenario 4
(Alignment Option E) (Alignment Option G) (Alignment Option G)

Measure
AM (7:00- PM (4:00-

AM (7:00-

PM (4:00-

AM (7:00-

PM (4:00-

AM (7:00-

PM (4:00-

9:00)

6:00)

9:00)

6:00)

9:00)

6:00)

9:00)

6:00)

All
vehicles
VKT

79,610

75,757

79,612

76,221

79,657

75,865

79,710

75,796

All
vehicles
VHT

3,334

4,058

2,311

2,320

2,229

2,145

2,164

2,105

Heavy
vehicles
VKT

8,775

6,226

8,866

6,262

8,802

6,220

8,883

6,128

Heavy
vehicles
VHT

381

431

296

191

276

179

276

175

Eastbound
travel time
(s)

921

988

626

426

583

397

520

483

Westbound
travel time
(s)

530

1232

452

696

415

690

444

427

Average
network
speed
(km/h)

24

19

34

33

36

35

37

36

Source: Paramics model
Note: VKT and VHT measures were adjusted where required to take into account unrealised vehicles. Travel times were
measured along The Horsley Drive section between Walworth Street and Gallipoli Road.

The following key findings were noted from the network performance measures presented in
Tables 12-2 and 12-3:
 Modelling indicated poor network performance, high delays and low average network
speed for the base case “do nothing” scenarios in both 2021 opening year and 2031 ten
years after opening
 Modelling showed that proposed intersection upgrades in combination either with
alignment Option E (Scenario 1a/1b) or alignment Option G (Scenarios 2 and 4) would
provide significant improvement in overall network performance (VHT savings) comparing
to base case “do nothing scenarios” in both 2021 and 2031 projected traffic volumes
 Modelling indicated that with the same upgrade options at key intersections, proposed
alignment Option G (Scenario 2) would provide better overall network performance (VHT
savings) comparing with the alignment Option E (Scenarios 1a/1b)
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 Modelling indicated that Scenario 4 assuming alignment Option G with the signal upgrade
option at The Horsley Drive/ Cowpasture Road (south) intersection would provide better
overall network performance in the long term (2031) compared with Scenario 2, which has
the same alignment Option G but involves a proposed upgrade option, which keeps
roundabout control at that intersection
 Modelling indicated that updated network Scenario 4 to include proposed cul-de-sac
fourth leg at The Horsley Drive/Ferrers Rd intersection would perform similarly in 2031 as
the initial Scenario 4 network without cul-de-sac. Considering expected low traffic demand
to/from proposed cul-de-sac, model indicated that this network update would not have
significant influence to The Horsley Drive/Ferrers Road intersection and overall network
performance
 Modelling indicated that Scenario 4 network would significantly improve eastbound and
westbound travel times along The Horsley Drive section between Walworth Street and
Gallipoli Road compared with base case “do nothing” and Scenario 2 networks in both
2021 opening year and 2031 ten years after opening.
Based on the network modelling results for the different scenarios under 2021 and 2031 traffic
conditions it can be concluded that alignment Option G would provide better overall network
performance comparing to alignment Option E. In general, model suggested that alignment
Option G would provide better upgrade platform for The Horsley Drive having straight
horizontal alignment, lower vertical grades and higher posted speed limit comparing to
alternative alignment Option E. Here should be noted that modelling scenarios with the
alignment Option G were modelled with the posted speed limits of 70 km/h, however Roads
and Maritime indicated that alignment Option G would have a potential to accommodate 80
km/h speed limit along The Horsley Drive route. It can be expected that potential increase of
posted speed limit from 70 km/h to 80 km/h along The Horsley Drive with the alignment Option
G would further improve network performance results comparing to alignment Option E which
could have a maximum of 60 km/h posted speed limit.

Level of service at key intersections
In order to identify preferred upgrade scenario, SMEC also assessed LoS modelling results for
different network scenarios in addition to the overall network performance measures. Tables
12-4 and 12-5 summarise LoS forecast at key intersections.
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Table 12-4: LoS forecast at key intersections, 2021 opening year

ID

Base case
“do nothing”

Scenario 1a/1b
(Alignment
Option E)

Scenario 2
(Alignment
Option G)

Scenario 4
(Alignment
Option G)

LoS

LoS

LoS

LoS

Intersection
AM

PM

AM

PM

AM

PM

AM

PM

I-1

The Horsley Drive/
Cowpasture Road
(south)

F

F

B

D

B

D

C

C

I-2

The Horsley Drive/
Cowpasture Road
(north)

D

F

D

C

C

C

C

C

I-3

The Horsley Drive/
Ferrers Road

C

F

B

A

B

A

B

A

I-4

The Horsley Drive/ M7
Westlink Motorway
interchange

F

E

D

B

D

B

D

B

I-5

The Horsley
Drive/Wallgrove Road
(no upgrade in 2021)

D

D

D

D

D

D

D

D

Source: Paramics model

Table 12-5: LoS forecast at key intersections, 2026

ID

Base case
“do nothing”

Scenario 1a/1b
(Alignment
Option E)

Scenario 2
(Alignment
Option G)

Scenario 4
(Alignment
Option G)

LoS

LoS

LoS

LoS

Intersection
AM

PM

AM

PM

AM

PM

AM

PM

I-1

The Horsley Drive/
Cowpasture Road
(south)

F

F

E

E

D

E

C

C

I-2

The Horsley Drive/
Cowpasture Road
(north)

C(1)

F

D

C

C

C

C

D

I-3

The Horsley Drive/
Ferrers Road

E

F

B

A

B

A

B

A

I-4

The Horsley Drive/ M7
Westlink Motorway
interchange

F

F

D

B

C

B

C

B

I-5

The Horsley
Drive/Wallgrove Road

E

E

D

C

D

C

D

C

Source: Paramics model. Note: (1) Better LoS compared to 2021 base “do nothing” is a result of reduced traffic throughput at this
intersection caused by upstream capacity issues at the adjacent roundabout. *Note: I-4 and I-5 intersections were modelled with
proposed upgrade in 2026

|

|

SMEC The Horsley Drive Upgrade, Options Assessment Page 101

Roads and Maritime Services | Draft Report

Table 12-6: LoS forecast at key intersections, 2031

ID

Base case
“do nothing”

Scenario 1a/1b
(Alignment
Option E)

Scenario 2
(Alignment
Option G)

Scenario 4
(Alignment
Option G)

LoS

LoS

LoS

LoS

Intersection
AM

PM

AM

PM

AM

PM

AM

PM

I-1

The Horsley
Drive/Cowpasture Road
(south)

F

F

F

F

F

F

D

D

I-2

The Horsley
Drive/Cowpasture Road
(north)

D

F

D

C

D

C

C

D

I-3

The Horsley
Drive/Ferrers Road

E

F

C

A

B

A

B

B

I-4

The Horsley Drive/M7
Westlink interchange

F

F

D-E

B

D-E

B

D-E

B

I-5

The Horsley
Drive/Wallgrove Road

F

E

D

D

D

D

D

D

Source: Paramics model
*Note: LoS results for The Horsley Drive/Ferrers Road intersection for Scenario 4 were provided with the included proposed culde-sac (fourth leg)

The following key findings are noted from the modelling results presented in Tables 12-4 and
12-5:
 As previously reported, in the “do nothing” base case, all four key intersections on The
Horsley Drive section between M7 Westlink Motorway and Cowpasture Road (south)
would operate with severe capacity issues, high delays and unacceptable LoS of F in
2021 and beyond
 Modelling showed that proposed upgrade Option C at The Horsley Drive/ Cowpasture
Road (south), which keeps roundabout as an intersection control type (Scenarios 1a/1b
and Scenario 2) would operate at capacity in 2026 with LoS E in PM Peak and it would fail
with LoS F in 2031 in both AM and PM peak periods
 Modelling showed that in 2021 (opening year) The Horsley Drive / M7 Westlink Motorway
ramps and The Horsley Drive/ Wallgrove Road intersections would operate with
satisfactory LoS B-D assuming that The Horsley Drive east of M7 Motorway is upgraded
to four lanes (Figure 11-11)
 Modelling indicated that apart from The Horsley Drive road widening to four lanes east of
M7 Motorway no further upgrades are required at The Horsley Drive intersections at M7
Motorway and Wallgrove Road in 2021 opening year
 Modelling indicated the need for the upgrade at The Horsley Drive/ M7 Motorway and The
Horsley Drive/ Wallgrove Road intersections in 2026. Model forecasts that these
intersections upgrade layouts would provide satisfactory level of service by 2031
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 Modelling showed that proposed upgrade Option B at M7 Westlink Motorway/The Horsley
Drive interchange would operate with the overall average delays between 56 and 58
seconds in AM Peak in 2031, which is at the borderline between LoS D and LoS E
thresholds. Modelling indicated that higher delays at the interchange in 2031 (AM Peak)
are dominantly contributed by the high right turn traffic demand forecast in 2031 coming
from the M7 Motorway northbound off ramp
 The upgrade option at The Horsley Drive/Ferrers Road would provide good intersection
performance by 2031. The model indicated that a third eastbound lane on The Horsley
Drive central section is required from the opening year to reduce traffic saturation rate of
the eastbound traffic flow approaching The Horsley Drive/Ferrers Road signal with the
high proportion of heavy vehicles travelling on the uphill grade. The model indicated that
third eastbound lane at Ferrers Rd intersection is required to increase discharge capacity
of the high demand eastbound flow in AM peak which is opposed by the high right turn
demand into Ferrers Road in AM Peak. The model indicated that additional third
eastbound lane is particularly required to accommodate high heavy vehicles traffic
demand (trucks) coming from the M7 Motorway and then turning left from The Horsley
Drive to Cowpasture Road (north) in the AM peak
 Paramics network modelling indicated that in addition to expected traffic growth,
eastbound traffic demand arrival rate on The Horsley Drive/Ferrers Road intersection will
further increase once when upstream existing merge “bottleneck” on The Horsley Drive
east of M7 Motorway is removed (upgraded). This additionally justified the need for the
third eastbound lane on The Horsley Drive central section from 2021 opening year
 Modelling showed that network Scenario 4 with alignment Option G and traffic signal
upgrade Option D at The Horsley Drive/ Cowpasture Road (south) intersection would
provide better performance comparing to all other modelled network scenarios having
satisfactory LoS of D or better at all key intersections by 2031.

12.4 Ultimate 2036 modelling scenario
Overview
This strategic mid-block capacity assessment indicated in Section 10-2 that The Horsley Drive
road corridor between M7 Motorway and Cowpasture Road needs to be reserved to allow
future road upgrade to six lanes (three lanes per direction) to cater for the ultimate 2036 traffic
conditions. As the capacity of urban roads is generally determined by capacity of the
intersections proposed six lanes road corridor needs to be accompanied with the adequate
upgrades at key intersections.
Starting point for identifying upgrade requirements at key intersections under ultimate 2036
traffic conditions was a network Scenario 4 (with the alignment G) which showed best overall
network and intersection performance under 2021 and 2031 traffic conditions. Therefore
network Scenario 4 was carried forward to develop network Scenario 5 required for the
ultimate 2036 traffic conditions. Ultimate 2036 network Scenario 5 assumed six lanes (three
lanes in each direction) on The Horsley Drive between M7 Motorway and Cowpasture Road.
Preferred intersection layouts identified for the 2031 traffic conditions (see Section 11) were
further modified to accommodate six lanes corridor and to cater for the ultimate 2026 traffic
conditions.
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Ultimate 2036 upgrade layouts at key intersections
This section showed intersection layouts identified for the ultimate 2036 traffic conditions
(Figures 12-3 to 12-6). Compared to 2021-2031 upgrade layouts, additional upgrades required
in 2036 are highlighted with yellow colour.

Figure 12-3 Ultimate 2036 layout at The Horsley Drive/Cowpasture Road (south) intersection

Comparing with the identified preferred intersection upgrade option layout for the 2031 traffic
conditions (Figure 11-4) model indicated that The Horsley Drive/Cowpasture Road (south)
intersection would require following further intersection upgrades (highlighted with yellow
colour) to cater for the ultimate 2036 traffic conditions (Figure 12-3):
 Additional short (100m) third northbound through lane on Cowpasture Rd (south)
approach
 Additional long westbound/northbound through lane on The Horsley Drive departure side
carriageway
 Lane discipline change on The Horsley Drive eastern approach to allow right turn from the
available through lane (create shared through plus right lane). This lane discipline will
allow right turn movement from three lanes at the stop line.
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Figure 12-4 Ultimate 2036 layout at The Horsley Drive/Cowpasture Road (north) intersection

Comparing with the identified preferred intersection upgrade option layout for the 2031 traffic
conditions (Figure 11-5) model indicated that The Horsley Drive/Cowpasture Road (north)
intersection would require following further intersection upgrades (highlighted with yellow
colour) to cater for the ultimate 2036 traffic conditions (Figure 12-4):
 Additional (third) westbound through lane on The Horsley Drive eastern approach
 Additional (third) westbound through lane on The Horsley Drive departure side
carriageway
 Additional short (70 m) third right turn lane on the Cowpasture Road (north) approach
 Extend proposed kerbside short left turn lane from 50 m to 90 m.
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Figure 12-5 Ultimate 2036 layout at The Horsley Drive/Ferrers Road intersection

Comparing with the identified preferred intersection upgrade option layout for the 2031 traffic
conditions (Figure 11-10) model indicated that The Horsley Drive/Ferrers Road intersection
would require following further intersection upgrades (highlighted with yellow colour) to cater
for the ultimate 2036 traffic conditions (Figure 12-5):
 Additional (third) westbound through lane on The Horsley Drive eastern approach
 Additional (third) westbound through lane on The Horsley Drive departure side
carriageway
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Figure 12-6 Ultimate 2036 layout at The Horsley Drive/M7 Motorway interchange

Comparing with the identified preferred intersection upgrade option layout for the 2031 traffic
conditions (Figure 11-12) model indicated that The Horsley Drive/M7 Westlink interchange
would require following further intersection upgrades (highlighted with yellow colour) to cater
for the ultimate 2036 traffic conditions Figure 12-6:
 Additional (third) westbound through lane on The Horsley Drive eastern approach
 Additional westbound departure through lane on The Horsley Drive western leg
 Additional (third) eastbound through departure lane on The Horsley Drive east of M7
Motorway
 Additional short (60 m) third right turn lane on the M7 motorway northbound off ramp.
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Figure 12-7 Ultimate 2036 layout at The Horsley Drive/Wallgrove Road intersection

Comparing with the identified preferred intersection upgrade option layout for the 2031 traffic
conditions (Figure 11-12) model indicated that The Horsley Drive/Wallgrove Road intersection
would require following further intersection upgrades (highlighted with yellow colour) to cater
for the ultimate 2036 traffic conditions (Figure 12-7):
 Additional (second) westbound through lane on The Horsley Drive eastern approach
 Additional short (60 m) exclusive right turn bay lane on The Horsley Drive western
approach
 Extend two-lane section to be about 90 m long in both directions on The Horsley Drive
western leg
 Additional (second) short (70 m) right turn bay lane on the Wallgrove Road southern
approach.
SMEC used a network model (Paramics) in order to assess performance of the proposed
ultimate 2036 road network.
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Tables 12-6 and 12-7 summarise overall network performance results and level of service at
key intersections for ultimate upgrade Scenario 5 under 2036 traffic conditions.
Table 12-7 Overall network performance,-ultimate 2036 network Scenario 5
Scenario 5 (2036 Ultimate
Upgrade Option)

Measure

AM (7:00-9:00)

PM (4:00-6:00)

All vehicles VKT

83,090

83,331

All vehicles VHT

2,291

2,342

36

36

Average network speed
(km/h)
Source: Paramics model

Table 12-8 Level of Service at key intersections-ultimate 2036 network Scenario 5
Scenario 5 2036 Ultimate
Upgrade Option)
ID

Intersection

LoS
AM

PM

I-1

The Horsley Drive/Cowpasture Road
(south)

D

C

I-2

The Horsley Drive/Cowpasture Road
(north)

C

D

I-3

The Horsley Drive/Ferrers Road

C

B

I-4

The Horsley Drive/M7 Westlink interchange

D

B

I-5

The Horsley Drive/M7 Wallgrove Road

D

D

Source: Paramics model

The following key findings are noted from the modelling results presented in Tables 12-6 and
12-7:
 Model forecasts good overall network performance for the ultimate upgrade Scenario 5 in
2036. Model indicated that with the proposed six lane corridor upgrade (Scenario 5)
average overall network speed in 2036 would remain similar as forecasted for the four
lane corridor (Scenario 4) under 2031 traffic conditions
 Model forecasts that proposed six lanes corridor with proposed intersection upgrades
(Scenario 5) would provide satisfactory LoS of D or better at all key intersections under
ultimate 2036 traffic conditions.
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12.5 Preferred upgrade options for the proposal
Based on upgrade option assessment and modelling results presented in Sections 12.3 and
12-4, preferred road upgrade option from the traffic operation perspective in each modelled
future horizon year was identified.
Table 12-8 summarises preferred road mid-block upgrade at each future horizon year.
Table 12-9 Preferred road upgrade proposal
Location/Road

The Horsley
Drive road
upgrade

Year

Preferred road upgrade description

Road alignment Option G with the four lanes
(dual carriageway with two lanes in each
direction) with the additional third eastbound
2021-2031
lane in the central section. Third eastbound lane
is required between approximately 220m west
of the Ferrers Road and Cowpasture Road
Road alignment Option G with the six lanes
(dual carriageway with three lanes in each
direction)

2036

Following sections summarises preferred upgrade option at key intersections at each future
horizon year.
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Preferred intersection layouts-eastern section (2021-2031)

Figure 12-8 Preferred 2021-2031 intersection layouts at the eastern end (The Horsley Drive/Cowpasture
Rd (north) and Cowpasture Rd (south) intersections)
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Preferred intersection layouts-eastern section (ultimate year 2036)

Figure 12-9 Preferred ultimate 2036 intersection layouts at the eastern end (The Horsley
Drive/Cowpasture Rd (north) and Cowpasture Rd (south) intersections)
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Preferred intersection layouts-central section (2021-2031)

Figure 12-10 Preferred 2021-2031 intersection layouts at central section (The Horsley Drive/Ferrers
Road intersection)
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Preferred intersection layouts-central section (ultimate year 2036)

Figure 12-11 Preferred ultimate 2036 intersection layouts at central section (The Horsley Drive/Ferrers
Road intersection)
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Preferred intersection layouts-western section (2021 opening year)

Figure 12-12 2021 (opening year) intersection layouts at the western section (The Horsley Drive/M7 Motorway and The Horsley Drive Wallgrove Rd
intersections)
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Preferred intersection layouts-western section (2026-2031)

Figure 12-13 Preferred 2026-2031 intersection upgrade layouts at the western section (The Horsley Drive/M7 Motorway and The Horsley Drive intersections)
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Preferred intersection layouts-western section (ultimate year 2036)

Figure 12-14 Preferred ultimate 2036 intersection upgrade layouts at the western section (The Horsley Drive/M7 Motorway intersections)
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SUMARY OF FINDINGS
The Horsley Drive between the M7 Westlink Motorway and Cowpasture Road is the primary
access to the Smithfield/ Wetherill Park industrial area and provides east-west connectivity
with the Western Sydney employment growth area. The road serves local, commuter,
business and freight traffic but does not meet current road capacity and safety standards.
Roads and Maritime is planning for the future upgrade of The Horsley Drive from the M7
Westlink Motorway to Cowpasture Road. Preliminary investigations for The Horsley Drive
upgrade include the development and assessment of upgrade options.
It is proposed to upgrade the corridor to address existing congestion issues, improve the
capacity, safety and operation of the corridor so that it better meets the function of an arterial
road. The proposal would include improvements to the existing The Horsley Drive corridor
between the M7 Westlink Motorway and Cowpasture Road, including upgrading the road to a
four-lane divided road with provision to upgrade to six lanes in the future.
Existing conditions
During the site visit, SMEC identified three main locations where the road network/
intersections currently have some capacity issues. These locations include:
 M7 Westlink Motorway/ The Horsley Drive and The Horsley Drive/Wallgrove Road
intersections
 The Horsley Drive/ Ferrers Road intersection
 The Horsley Drive/ Cowpasture Road (north) and The Horsley Drive/ Cowpasture Road
(south) intersections.
A total of five intersections within the core study area have been analysed using both
Paramics and SIDRA modelling to determine their respective operating performance under
existing and future year traffic conditions.
The AM and PM peak Base Case Paramics models were calibrated and validated as per
Roads and Maritime’s guidelines for 2014 base year traffic conditions. The results indicate a
good level of calibration in both wide and core area network with the most of the model
statistics close or equal to the ideal value of 1.00 or 100 per cent.
The model validation indicated that the modelled travel time is within the upper and lower
boundaries (+/-15 per cent) of the observed average travel time values and followed a similar
trend with the average survey travel time data.
In addition to statistical model calibration and validation results, the traffic conditions in the
model were compared with the observed traffic conditions during the site visit. The Paramics
model snapshots showing observed network capacity issues were produced to demonstrate
that base models show similar network issues and congestion levels as observed during the
site visit.
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Consequence of “do nothing”
The Horsley Drive is likely to be affected by land use changes in the area as identified by The
Western Sydney Parklands Plan of Management 2020 and Supplement, the proposed
Western Sydney employment growth area and further developments in the Wetherill Park and
Smithfield industrial areas.
Traffic forecasts indicate that The Horsley Drive east of Ferrers Road would carry about 2900
vehicles per hour in peak direction, resulting in a mid-block LoS of F (unsatisfactory with
excessive queuing) by 2036 with two-lanes per direction. This strategic mid-block capacity
assessment indicated that The Horsley Drive corridor between M7 Westlink Motorway and
Cowpasture Road would need to be reserved to allow future road upgrade to six lanes (three
lanes per direction) to cater for the ultimate 2036 traffic conditions.
Under forecast traffic volumes, all four key intersections on The Horsley Drive section between
M7 Westlink Motorway and Cowpasture Road (south) would operate with the severe capacity
issues, high delays and unacceptable LoS F in all future years modelled as a consequence of
no action (“do nothing” scenario).
Preferred intersection options
The following intersection upgrades were identified as the preferred options, providing
satisfactory LoS up to 2031:
 Upgrading the intersection of The Horsley Drive and Cowpasture Road (south) to traffic
signals
 Upgrading the intersection of The Horsley Drive and Cowpasture Road (north) to provide
acceptable intersection performance in 2031
 The intersection of The Horsley Drive and Ferrers Road would be upgraded with the
following changes:

 Adding a second right turn bay lane on The Horsley Drive eastern approach and
extend existing right turn bay lane

 Providing an additional second departure lane on Ferrers Road
 Providing an additional left turn slip lane on Ferrers Road approach
 Signalising the dual-lane left turn slip on Ferrers Road approach
 Providing an exclusive left turn bay lane on The Horsley Drive western approach
 Extending the two lane section on Ferrers Road approach and provide short exclusive
right turn bay lane at the Ferrers Road stop line

 Third eastbound through lane on The Horsley Drive. It is proposed that the third
eastbound lane starts at The Horsley Drive about 200 metres west of Ferrers Road and
extends on the departure side all the way up to the existing left turn lane at The Horsley
Drive/ Cowpasture Road signalised intersection

 Provide short bus priority lane on the western approach and dedicated bus bays on
departure sides of The Horsley Drive
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 Provide short left turn slip lane on The Horsley Drive western approach
 The modelling of the intersection of The Horsley Drive and Ferrers Road indicated that
introduction of the proposed cul-de-sac as a fourth intersection leg would not
significantly change overall intersection operation, providing good intersection
performance by 2031.
 Intersections of The Horsley Drive with M7 Westlink Motorway and Wallgrove Road to be
upgraded in 2026 with following changes:

 Extending existing right turn bays and left turn bay on The Horsley Drive eastern
approach at the interchange

 Adding a second right turn lane on The Horsley Drive eastern approach at Wallgrove
Road intersection

 Change lane discipline on The Horsley Drive western approach at Wallgrove Road
intersection to allow two eastbound through lanes.
Preferred alignment options
Alignment Option G was identified as the preferred option, providing good network
performance up to 2031. Option G comprises:
 A new straight alignment through the central section of The Horsley Drive, realigning the
Ferrers Road intersection
 A maximum road gradient of about six per cent on the eastern approach of The Horsley
Drive to Ferrers Road, resulting in a flattening of the road by about two per cent
 A design speed of 80 kilometres per hour, with a posted speed limit of 70 kilometres per
hour. This provides the opportunity to post the speed limit at 80 kilometres per hour,
further improving the network performance measures.
The ultimate 2036 network was modelled using Option G with six lanes (three lanes in each
direction) on The Horsley Drive between M7 Westlink Motorway and Cowpasture Road,
modifying the preferred intersection layouts to accommodate six lanes on The Horsley Drive.
The results indicated a good overall network performance for the ultimate upgrade in 2036
with the average overall network speed in 2036 remaining similar to the forecasted travel
speed for the four lane corridor under 2031 traffic conditions.
Recommendations
Based on the operational assessment of the options for upgrading The Horsley Drive corridor,
the following alignment is preferred to provide a satisfactory LoS and capacity:
 2021 to 2031: Alignment Option G with a four lane divided carriageway (two lanes in each
direction) with an additional third eastbound lane in the central section of The Horsley
Drive between about 220 metres west of Ferrers Road and Cowpasture Road
 2036: Alignment Option G with a six lane divided carriageway (three lanes in each
direction).
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APPENDIX A:
BASE CASE MODEL CALIBRATION AND
VALIDATION REPORT
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INTRODUCTION
This base case model calibration and validation report has been prepared to document
existing base case Paramics model calibration and validation results.

1.1

Base Paramics model development

The base case Paramics model was developed, calibrated and validated in order to assess
existing road network performance in the study area and for the purpose of evaluating and
assessing potential upgrade options of The Horsley Drive from the M7 Westlink Motorway to
Cowpasture Road under future traffic conditions. The base case Paramics model was
calibrated and validated according to the Roads and Maritime’s Paramics modelling guidelines
(Paramics Microsimulation Modelling, RTA Manual, Version 1.0, May 2009 and Traffic
Modelling Guidelines, RMS, Version 1.0, February 2013).
The base case model represents existing 2014 traffic conditions for:
 Two hours in morning (AM) peak period between 7am and 9am
 Two hours in afternoon (PM) peak period between 4pm and 6pm.
As recommended in the modelling guideline, each model was also built with a 30-minute
warm-up period to ensure a good representation of traffic conditions at the beginning of the
modelling period. In addition, a 30-minute cool down period was also included to replicate the
reduced traffic demand after the peak period.

1.2

Data Sources

The following data sources were used for the Paramics model development, calibration and
validation purposes:
 Various traffic data collected in July 2014 and December 2014 including OD surveys (refer
to Section 3 Traffic data)
 Aerial photography
 3D terrain data
 Site visit observations
 SCATS IDM data files.

1.3

Version

The latest Paramics Version 6.9.3 was used for the model development.

1.4

Road Network Coding

SMEC utilised aerial photo images to code the road network for the existing 2014 base case
models. The geo-referenced aerial photography provided adequate information for network
coding including road length, lane width, number of lanes, lane discipline and intersection
configurations. Road network distances within the model were checked and coded in proper
scale under the recommended Lambert 94 coordinate system. All link-types and categories
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were coded based on the standard Road and Maritime road categories file. The model road
network includes the wider study area comprising The Horsley Drive section from east of
Cowpasture Road South to the west of Wallgrove Road including the M7 Westlink Motorway/
The Horsley Drive interchange. The model network also includes the full extent of Ferrers
Road and Brabham Drive covering the route from The Horsley Drive/ Ferrers Road
intersection to Brabham Drive/ Great Western Highway intersection as well as Redmayne
Road from Ferrers Road to Wallgrove Road, Chandos Road from Wallgrove Road to Trivet
Street and Trivet Street from Chandos Road to Cowpasture Road (north).

1.5

Roads and Maritime standard files incorporated in the model

The following Roads and Maritime’s standard Paramics files were incorporated in the
Paramics models:
 Configuration
 Vehicles
 Categories
 Acceleration
 Behaviour.

1.6

Traffic demand
Demand data

The base case Paramics model has a total of 32 travel zones covering the study area (see
Figure 6-3 in the report). The initial demand matrix was estimated using available OD survey
data in combination with the intersection turning volume counts and available mid-block
classified traffic data. The demand matrices were calibrated as per modelling guidelines using
the 2014 traffic count data. The proportion of heavy vehicles was taken directly from available
2014 traffic data. The demand matrices were estimated separately for three vehicle types as
follows:
 Cars/ light vehicles
 Rigid trucks
 Articulated heavy vehicles including B-doubles.

Traffic profile
In order to ensure that the correct numbers of vehicles are released into the network as per
defined time slices, a demand traffic profiles were constructed. Temporal traffic profiles were
developed for 15 minute periods based on available traffic data. Based on intersection turn
counts data available in 15 minute periods across entire study area road network, SMEC has
developed multiple traffic profiles which were assigned to associated travel zones in the
modelled road network.
Figures A-1 to A-2 show AM peak and PM peak traffic profiles applied in the Paramics model.
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Figure A-1 AM peak multiple traffic profiles (7am-8am and 8am-9am)
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Figure A-2 PM peak multiple traffic profiles (4pm-5pm and 5pm-6pm)

Traffic assignment
In general, the scope of micro-simulation modelling is to examine upgrade options that
improve traffic flows on The Horsley Drive between Wallgrove Road and Cowpasture Road
(south). The core study area network has dominantly linear characteristics with the dominant
east-west traffic flows on The Horsley Drive. In general, an ’all-or-nothing’ (AON) traffic
assignment technique was adopted, supported by local route choices where relevant. The
local alternative trafficable routes in the study area (including Redmayne Road, Chandos
Road) were modelled reflecting local route choices. The route choice behaviours on local
roads in the study area were identified during model calibration process based on the available
traffic data collected for this study.
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MODEL CALIBRATION AND VALIDATION
2.1

Overview

Model calibration involves matching observed traffic conditions with the Paramics models to
provide confidence that the base model is representative of the existing traffic conditions.
Model calibration has focused on observed network queuing conditions and observed traffic
volumes.
The purpose of calibrating a micro simulation model is to ensure that the model is suitably
accurate representation of the traffic flows and condition on the actual road network. Model
calibration criteria given in Traffic Modelling Guideline, Version 1, February 2013, were used
for base case model calibration and validation purpose.
Model validation, whilst similar to model calibration, consists of matching an independent set
of data (not used in the model build process) with model outputs. In this case, travel time
information has been used to validate the model. SMEC, where possible, has followed the
Roads and Maritime’s traffic modelling guideline.

2.2

Network calibration

The traffic models were calibrated to the observed drivers/vehicles behaviour within the traffic
network. Throughout the traffic modelling, a time step value of 3 was adopted.
In order to calibrate the traffic models for the observed traffic conditions, the following
parameters were adjusted in certain locations from the default values. This was done to
replicate the observed traffic movement and queue conditions:
 Next lanes: Forcing vehicles into the correct lanes and avoiding the attractive but incorrect
lanes which the vehicles should not move into
 Sign posting: Adjusting signposting distance, which is often subject to the link length, to
improve lane change behaviour and reduce unrealistic congestion
 Force merge / across: Forcing -turning vehicles to cross the oncoming traffic after they
have been delayed for some time when oncoming traffic leaves a gap at non-signalised
intersections. This function was mainly activated when minor traffic tries to merge or turn
into a heavily congested/queued major stream
 Reaction factor: The Mean Driver Reaction Time for all vehicles on the link can be
modified using this factor. This factor is mainly applied on links to the model ‘shockwave’
effect or traffic behaviour in congested traffic conditions
 Headway factor: The Mean Target Headway for all vehicles on the link can be modelled
using this factor. This factor is applied on high volume/low speed links where appropriate
 Approach visibility: Specifies the length from an intersection that a vehicle will be able to
visibly see conflicts and judge if it will have to yield
 Restrictions: Restrictions were applied on some local roads and streets in the network to
prevent access of articulated and B-double trucks to use these roads or for underpass
clearway limits.
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2.3

Intersection turn flow calibration results

The Roads and Maritime guideline defines standard calibration criteria for micro-simulation
modelling. To calibrate the model, observed intersection turn counts were compared with
modelled intersection turning flows. This process of comparison between observed and
modelled intersection turning flows was applied to adjust the model until a reasonable level of
calibration was achieved. In calibrating the travel models to turn counts, it is critical to ensure
that the correct traffic demand has been coded in the traffic networks, and logical vehicle
routing is used. In doing so the routing patterns between individual zones were carefully
studied and examined and compared against the observed traffic counts.
Base case AM and PM peak traffic model were calibrated against the calibration criteria at 12
intersections (114 turn movement flows) across the network wide area. Five out of 12
intersections (47 turn movement flows) were located in the core model area.
The model was calibrated at intersection turn level at 12 intersections (114 turn movement
flows) for each peak hour period. Tables A-1 and A-2 summarises network wide model
calibration results in AM peak and PM peak periods respectively.
Table A-1 Calibration criteria (standard – network wide), AM peak

GEH value/criteria

Target

Achieved AM peak
(7:00am-8:00am)

Achieved AM peak
(8:00am-9:00am)

GEH ≤ 5

≥ 85%

99%

96%

5 < GEH < 10

≤ 15%

1%

4%

0%

0%

0%

>0.90

0.99

0.985

GEH ≥ 10
R2

Model: 2014_AM_Existing BC_TZ032_The Horsley_3007015_2

Table A-2 Calibration criteria (standard – network wide), PM peak

GEH value/criteria

Target

Achieved PM peak
(4:00pm-5:00pm)

Achieved PM peak
(5:00pm-6:00pm)

GEH ≤ 5

≥ 85%

99%

100%

5 < GEH < 10

≤ 15%

1%

0%

0%

0%

0%

>0.90

0.99

0.99

GEH ≥ 10
R2

Model: 2014_PM_Existing BC_TZ032_The Horsley_3107015_3

As shown in Table A-1 and Table A-2, the results indicate a good level of calibration in the
wider area model network with the most of the model statistics close to the ideal value of 1.00
or 100 per cent.
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In addition, more strict calibration criteria as recommended in the Roads and Maritime
guideline is applied at five intersections (47 turn movement flows) located in the core model
area.
Tables A-3 and A-4 summarises network wide model calibration results in AM peak and PM
peak periods respectively.
Table A-3 Calibration criteria (core area)

GEH value/criteria
Flow scale

Target

Achieved AM peak
(7am-8am)

Achieved AM peak
(8am-9am)

100% flows to be
within +/- 100 vehicles/h

100%

100%

R2

>0.95

0.99

0.99

GEH≤ 5

100%

100%

100%

Target

Achieved AM peak
(7am-8am)

Achieved AM peak
(8am-9am)

100% flows to be
within +/- 100 vehicles/h

100%

100%

R2

>0.95

0.99

0.99

GEH≤ 5

100%

100%

100%

1000 < Flow < 1999

Model: 2014_AM_Existing BC_TZ032_The Horsley_3007015_2

Table A-4 Calibration criteria (core area)

GEH value/criteria
Flow scale
1000 < Flow < 1999

Model: 2014_PM_Existing BC_TZ032_The Horsley_3107015_3

As shown in Table A-3 and Table A-4, the results indicate a good level of calibration in the
core area model network with the most of the model statistics close or equal to the ideal value
of 1.00 or 100 per cent.
Here it should be noted that flow scale calibration targets recommended in the modelling
guideline for the low volume flows below 99 vehicles per hour to be within +/-10 vehicles
difference between modelled and observed values were not practicable to be applied in this
study case. In the congested traffic environment, such as current traffic conditions along The
Horsley Drive, differences in the range of +/-10 vehicles are within model randomness
threshold. However, R2 plots (observed vs modelled) for core area showed good match in both
low volume and high volume range.

R2 plots (observed vs modelled turn flows)
R2 is a statistical measure of how well a regression line approximates observed data points. It
is a descriptive measure between zero and one, indicating how good one term is at predicting
another.
Figures A-3 to A-10 show the R2 plots (observed vs modelled) for each modelled hour in AM
and PM peak period for both wider and core area network.
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Figure A-3 Core area AM peak (7am-8am) R2 plot (observed vs modelled intersection turning flows)

Figure A-4 Wide area AM peak (7am-8am) R2 plot (observed vs modelled intersection turning flows)
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Figure A-5 Core area AM peak (8am-9am) R2 plot (observed vs modelled intersection turning flows)

Figure A-6 Wide area AM peak (8am-9am) R2 plot (observed vs modelled intersection turning flows)
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Figure A-7 Core area PM peak (4pm-5pm) R2 plot (observed vs modelled intersection turning flows)

Figure A-8 Wide area PM peak (4pm-5pm) R2 plot (observed vs modelled intersection turning flows)
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Figure A-9 Core area PM peak (5pm-6pm) R2 plot (observed vs modelled intersection turning flows)

Figure A-10 Wide area PM peak (5pm-6pm) R2 plot (observed vs modelled intersection turning flows)
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MODEL STABILITY
Micro-simulation packages dynamically model traffic interaction and driver behaviour for the
duration of the modelled time period in a stochastic manner similar to real world traffic
behaviour. If a model is considered unstable then it cannot be reliably used to forecast future
scenarios. Demonstrating that the model is both stable and developed to an appropriate
degree of accuracy is therefore of high importance.
Paramics micro-simulation models use random number sequences to produce a small level of
variability (stochasticity) within each simulation to reflect the range of behaviours that are
exhibited in the real world.
The Paramics software package allows the modeller to provide an initial seed value for each
model run. The seed value affects the generation of the random numbers that influence the
model operation and variability. Therefore each time the model is run with a different seed
value a slightly different set of outputs is generated. It is generally expected that these outputs
would be very similar, but not identical, and it is an analysis of the variability between these
results that indicates the stability of the model.
According to the Roads and Maritime modelling guidelines, there are a number of ways in
which the stability of a model across a number of seed runs can be demonstrated. Roads and
Maritime suggests that at least one of the following techniques to be graphically presented
within the base model reporting:
 Number of vehicles released in the network (for regular intervals over the modelled time
period)
 Total travel time in network or Vehicle Hour Travel (VHT) results
 Average vehicle speed in network.
In order to analyse the model stability for each peak period models, SMEC assessed model
stability across 5 seed values as recommended by the Roads and Maritime guideline. The
results from different seed values were produced for number of vehicles released in the
network for each 15 minute time interval.
Figures A-11 and A-12 below shows the AM and PM Peak variation of number of vehicles
released in the network at every15-minute interval and five different seeds 1. The model was
run for five ‘seed’ values as per modelling guidelines. The five seeds values were 560, 28,
7771, 86524, and 2849. The results showed insignificant traffic variations for all seed values.
As shown, both AM and PM peak base case traffic models indicate a stable set of results
across different seed values with minimal oscillation across different seed values.

1

Seed value specifies the value used by the random number generator. Identical networks simulated using the same processor

will return the same results using the same seed value.
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Figure A-11 Model stability check, AM peak (7am-9am)

Figure A-11 Model stability check, PM peak (4pm-6pm)
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MODEL VALIDATION
4.1

Overview

Model validation is the term used to describe the independent verification process used to
demonstrate that a model has been calibrated to a sufficient extent to accurately reproduce
on-street conditions.
A common technique used to assess the accuracy of a model is to compare surveyed and
modelled travel times along key routes in the study area. To validate base case Paramics
models, available observed travel times along The Horsley Drive route between Gallipoli
Street and Walworth Road were used.
Modelling guideline recommend following criteria for travel time model validation:
 Average modelled journey time to be within +-15 per cent or one minute (whichever is
greater) of average observed journey time for full length of route. Each route should be
cumulatively graphed by section.
In order to be on the conservative side and considering wide travel time range between
minimum and maximum observed travel times along The Horsley Drive (see Section 3.2.6 in
the report), SMEC developed and validated the base models to have travel times closer to +15
per cent of average observed travel time value.

4.2

Travel time validation

Travel time comparison provided a good indication that the calibrated model accurately
reflects delay conditions on major route (The Horsley Drive) in the study area. Observed and
modelled travel times, as cumulative values, were compared in the eastbound and westbound
direction along The Horsley Drive between Gallipoli Street and Walworth Road.
Figures A-12 to A-15 show AM and PM peak travel time comparison between modelled and
average survey travel time data. This comparison indicated that the modelled travel time (red
line) is within the upper (+15 per cent) and lower (-15 per cent) boundary of observed average
travel time values and followed the similar trend with the average survey travel time data (blue
line).
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Figure A-12 Model validation, The Horsley Drive, eastbound travel time – AM peak

Figure A-13 Model validation, The Horsley Drive, westbound travel time – AM peak
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Figure A-14 Model validation, The Horsley Drive, eastbound travel time – PM peak

Figure A-13 Model validation, The Horsley Drive, westbound travel time – PM peak
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CALIBRATION AND VALIDATION SUMMARY
The AM and PM peak base case Paramics models were calibrated and validated as per the
Roads and Maritime guidelines for 2014 base year traffic conditions. The results indicate a
good level of calibration in both wide and core area network with the most of the model
statistics close or equal to the ideal value of 1.00 or 100 per cent.
The model validation indicated that the modelled travel time is within the upper (+15 per cent)
and lower (-15 per cent) boundary of observed average travel time values and followed the
similar trend with the average survey travel time data.
In addition to statistical model calibration and validation results, traffic condition in the model
was compared with the observed traffic conditions during the site visit. Paramics model
snapshots showing observed network capacity issues were produced to demonstrate that
base models are showed similar network issues and congestion levels as observed during the
site visit (Section 8.3 in the report).
The base case models were presented to Roads and Maritime for the review prior to
submission of the Base Case Model Calibration and Validation Report. During the presentation
Roads and Maritime confirmed that base case models adequately reflect existing traffic
conditions in the study area.
Following Section 6 includes detailed comparison between observed and modelled
intersection turning volumes.
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COMPARISON BETWEEN OBSERVED AND MODELLED
INTERSECTION TURNING VOLUMES
6.1

AM peak

Core area AM peak (7am-8am) model calibration results (intersection turn volumes counts vs
modelled)
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Wider area AM peak (7am-8am) model calibration results (intersection turn volumes counts vs
modelled)

|

|

SMEC The Horsley Drive Upgrade, Options Assessment Page 140

Roads and Maritime Services | Draft Report

Core area AM peak (8am-9am) model calibration results (intersection turn volumes- counts vs
modelled)
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Wider area AM peak (8am-9am) model calibration results (intersection turn volumes counts vs
modelled)
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6.2

PM peak

Core area PM peak (4pm-5pm) model calibration results (intersection turn volumes- counts vs
modelled)
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Wider area PM peak (4pm-5pm) model calibration results (intersection turn volumes- counts
vs modelled)
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Core area PM peak (5pm-6pm) model calibration results (intersection turn volumes- counts vs
modelled)
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Wider area PM peak (5pm-6pm) model calibration results (intersection turn volumes- counts
vs modelled)
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APPENDIX B:
ORIGIN-DESTINATION SURVEY DATA
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Total Vehicle-AM Peak with location 10 as internal station
Survey Time
7:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

Total

9:00

% Matched

Local
Destination

Origin

Recorded

591

373

30

1569

1388

726

1880

3111

980

10648

1N

1175

1

0

0

1

8

11

38

71

0

130

11.1%

1045

2E

499

0

0

0

0

1

5

14

113

23

156

31.3%

343

3E

76

0

0

0

0

0

1

1

1

2

5

6.6%

71

4S

1814

2

0

0

1

1

5

37

201

41

288

15.9%

1526

5S

1168

2

3

0

1

0

0

1

1

1

9

0.8%

1159

6S

228

0

0

0

7

0

0

0

0

0

7

3.1%

221

7W

752

4

7

0

23

0

0

0

0

0

34

4.5%

718

8W

1380

16

78

0

261

0

0

0

1

0

356

25.8%

1024

9N

3553

2

45

0

147

2

0

0

2

0

198

5.6%

3355

Total

10645

27

133

0

441

12

22

91

390

67

1183

11.1%

9462

% Matched

4.6%

35.7%

0.0%

28.1%

0.9%

3.0%

4.8%

12.5%

6.8%

11.1%

Local Origin

564

240

30

1128

1376

704

1789

2721

913

9465
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Total Vehicle-AM Peak with location 11 as internal station
Survey Time
7:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

Total

9:00

% Matched

Local
Destination

Origin

Recorded

591

373

30

1569

1388

726

1880

3111

980

10648

1N

1175

0

0

0

0

8

0

0

0

0

8

0.7%

1167

2E

499

0

0

0

0

1

0

0

1

0

2

0.4%

497

3E

76

0

0

0

0

2

0

0

10

0

12

15.8%

64

4S

1814

0

0

0

0

1

0

2

91

13

107

5.9%

1707

5S

1168

2

4

0

1

1

2

7

163

332

512

43.8%

656

6S

228

0

0

0

2

0

0

0

0

0

2

0.9%

226

7W

752

0

0

0

1

2

0

1

1

0

5

0.7%

747

8W

1380

0

0

0

2

103

0

1

5

0

111

8.0%

1269

9N

3553

0

0

0

2

503

1

1

3

2

512

14.4%

3041

Total

10645

2

4

0

8

621

3

12

274

347

1271

11.9%

9374

% Matched

0.3%

1.1%

0.0%

0.5%

44.7%

0.4%

0.6%

8.8%

35.4%

11.9%

Local Origin

589

369

30

1561

767

723

1868

2837

633

9377
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Total Vehicle-AM Peak without internal station
Survey Time
7:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

% Matched

Local
Destination

Total

9:00

Origin

Recorded

591

373

30

1569

1388

726

1880

3111

980

10648

1N

1175

1

80

0

703

87

26

46

72

0

1015

86.4%

160

2E

499

53

6

2

49

6

11

19

122

25

293

58.7%

206

3E

76

0

0

0

28

17

3

2

10

2

62

81.6%

14

4S

1814

399

40

11

4

5

163

445

322

55

1444

79.6%

370

5S

1168

6

5

2

2

3

155

297

168

334

972

83.2%

196

6S

228

0

0

0

18

29

0

41

5

14

107

46.9%

121

7W

752

5

8

3

64

83

59

76

18

37

353

46.9%

399

8W

1380

18

81

0

284

125

14

7

89

322

940

68.1%

440

9N

3553

3

47

0

162

637

130

237

1284

13

2513

70.7%

1040

Total

10645

485

267

18

1314

992

561

1170

2090

802

7699

72.3%

2946

% Matched

82.1%

71.6%

60.0%

83.7%

71.5%

77.3%

62.2%

67.2%

81.8%

72.3%

Local Origin

106

106

12

255

396

165

710

1021

178

2949
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Total Vehicle-PM Peak with location 10 as internal station
Survey Time
16:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

% Matched

Local
Destination

Total

18:00
Origin

Recorded

1437

577

60

1906

1415

177

635

1699

3218

11124

1N

749

0

0

0

2

2

2

4

18

2

30

4.0%

719

2E

381

0

0

0

0

1

4

5

61

29

100

26.2%

281

3E

30

0

0

0

0

0

0

0

0

0

0

0.0%

30

4S

1871

0

0

0

2

0

1

22

223

140

388

20.7%

1483

5S

1427

36

6

0

1

0

0

0

0

2

45

3.2%

1382

6S

737

5

3

0

9

0

0

0

0

0

17

2.3%

720

7W

2602

72

48

1

139

0

0

0

0

0

260

10.0%

2342

8W

2189

31

131

0

243

0

0

1

1

0

407

18.6%

1782

9N

1413

6

30

1

79

1

0

0

1

2

120

8.5%

1293

Total

11399

150

218

2

475

4

7

32

304

175

1367

12.0%

10032

% Matched

10.4%

37.8%

3.3%

24.9%

0.3%

4.0%

5.0%

17.9%

5.4%

12.3%

Local Origin

1287

359

58

1431

1411

170

603

1395

3043

9757
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Total Vehicle-PM Peak with location 11 as internal station
Survey Time
16:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

% Matched

Local
Destination

Total

18:00

Origin

Recorded

1437

577

60

1906

1415

177

635

1699

3218

11124

1N

749

0

0

0

0

3

0

0

0

1

4

0.5%

745

2E

381

0

0

0

0

1

0

0

0

1

2

0.5%

379

3E

30

0

0

0

0

0

0

0

1

0

1

3.3%

29

4S

1871

0

0

0

1

0

0

2

10

12

25

1.3%

1846

5S

1427

36

6

0

1

0

3

9

146

717

918

64.3%

509

6S

737

2

0

0

1

3

0

0

0

0

6

0.8%

731

7W

2602

2

1

0

2

11

0

0

0

0

16

0.6%

2586

8W

2189

0

0

1

1

88

0

0

0

0

90

4.1%

2099

9N

1413

0

1

0

2

299

0

0

0

0

302

21.4%

1111

Total

11399

40

8

1

8

405

3

11

157

731

1364

12.0%

10035

% Matched

2.8%

1.4%

1.7%

0.4%

28.6%

1.7%

1.7%

9.2%

22.7%

12.3%

Local Origin

1397

569

59

1898

1010

174

624

1542

2487

9760
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Total Vehicle-PM Peak without internal station
Survey Time
16:00

Destination

1S

2W

3W

4N

5N

6N

7E

8E

9S

% Matched

Local
Destination

Total

18:00
Origin

Recorded

1437

577

60

1906

1415

177

635

1699

3218

11124

1N

749

3

37

1

549

20

3

4

23

7

647

86.4%

102

2E

381

43

4

0

54

4

5

8

85

37

240

63.0%

141

3E

30

0

0

1

19

1

1

2

1

0

25

83.3%

5

4S

1871

728

90

30

3

3

24

82

288

190

1438

76.9%

433

5S

1427

93

16

5

6

2

26

87

154

734

1123

78.7%

304

6S

737

10

8

2

114

99

2

61

16

160

472

64.0%

265

7W

2602

88

59

9

414

342

27

58

41

537

1575

60.5%

1027

8W

2189

37

148

1

277

94

2

4

57

869

1489

68.0%

700

9N

1413

6

32

1

95

326

12

50

403

20

945

66.9%

468

Total

11399

1008

394

50

1531

891

102

356

1068

2554

7954

69.8%

3445

% Matched

70.1%

68.3%

83.3%

80.3%

63.0%

57.6%

56.1%

62.9%

79.4%

71.5%

Local Origin

429

183

10

375

524

75

279

631

664

3170
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APPENDIX C:
FUTURE MODELLING SCENARIOS OUTPUT
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Cowpasture Rd (north) bus priority
measure assessment

Traffic and Transport Assessment Report Final | The Horsley Drive Upgrade | Roads and Maritime Services | 30011656
SMEC Australia | Page 70

TECHNICAL NOTE
The Horsley Drive Upgrade Project
The Horsley Drive-Cowpasture Road intersection proposed bus priority
measure impact assessment-Technical Note_Rev1
Technical Note No. 01 (Revision 01)

Date: 09/06/2017

1. INTRODUCTION AND PURPOSE
A micro-simulation, Paramics traffic model and SIDRA intersection models were
previously developed, calibrated and validated for the purpose of The Horsley Drive
Upgrade Project. The calibrated and validated traffic models were utilised to assess
future network operational characteristics for the proposed upgrade design options and
to assist in the identification of the preferred upgrade option, decision making and to
support/inform the overall concept design process.
SMEC prepared Traffic Study-Options Assessment Report, issued on 5 November 2015,
to summarise modelling inputs, assumptions and option assessment outcomes.
SMEC was recently advised that 80 per cent concept design for the preferred option has
been finalised. It was noted that few changes have been made in the preferred option
concept design when compared to the latest modelled road upgrade scenario. Some of
the amendments included in the 80 concept design was inclusion of the short bus lane at
the traffic signal on Cowpasture Road (north) approach to allow bus “jump start” priority
measure at The Horsley Drive/Cowpasture Road intersection (See Figure 1).
The proposed bus priority measure at The Horsley Drive/Cowpasture Rd north
intersection is supposed to be used by the current bus route 835 Prairiewood to UWS
Penrith. The frequency of four buses in peak hour were assumed for the modelling
purpose.
This technical note has been prepared to summarise the outcomes of the sensitivity test
of The Horsley Drive/Cowpasture Road intersection operation in order to assess the
impact of the proposed bus priority measure on the future intersection performance.
As agreed with Roads and Maritime, SIDRA traffic modelling sensitivity test was
undertaken to assess the likely impact of the bus priority measure on the overall
intersection operation under future 2031 traffic conditions in both AM and PM peak
periods.
Figure 1 shows current 80 percent concept design at The Horsley Drive/Cowpasture Rd
intersection with the highlighted bus “jump start” priority measure.

The Horsley Drive-Cowpasture Road intersection proposed bus priority measure impact
assessment-Technical Note
Page | 1
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Figure 1 80 percent concept design bus jump start option at The Horsley Drive‐Cowpasture Rd
intersection

The Horsley Drive-Cowpasture Road intersection proposed bus priority measure impact
assessment-Technical Note
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TECHNICAL NOTE
2. TRAFFIC ASSESSMENT
2.1

Overview

This technical note provides modelling assumptions and summary of the modelling results
for the following design options:


The Horsley Drive/Cowpasture Rd north upgrade design with bus priority measure



The Horsley Drive/Cowpasture Rd north upgrade design without bus priority
measure.

2.2

Key inputs summary

The following key inputs were used for the upgrade options assessment and traffic modelling
purposes under future traffic conditions:


The 80 percent concept design drawings of the proposed upgrade option (Source:
Roads and Maritime)



SMEC’s Traffic Study-Options Assessment Report, issued on 5 November 2015



Bus frequency of the four buses in the peak hour was assumed for the modelling
purpose



Future AM and PM peak 2031 intersection turn volumes forecast from unconstraint
Paramics microsimulation traffic model (full demand release).

2.3

Software used

SIDRA intersection traffic models (Version 7.0.2) were developed in order to provide
assessment of The Horsley Drive/Cowpasture Rd north intersection with and without bus
priority measure.

2.4

Level of service criteria

Table 1 outlines the key intersection performance in terms of intersection level of service
(LoS) and Degree of Saturation (DoS). Table 1 below shows the intersection LoS analyses
criteria.
Table 1 LoS criteria
Level of
Service

A

Average Delay per
Vehicle (sec/veh)
<14

Traffic Signals, Roundabout

B

15 to 28

C

29 to 42

Satisfactory

D

43 to 56

Operating near capacity

E

57 to 70

At capacity; at signals,
incidents will cause excessive

Good operation
Good with acceptable delays
& spare capacity

Give Way & Stop Signs
Good operation
Acceptable delays & spare capacity
Satisfactory, but accident study
required
Near capacity & accident study
required
At capacity, requires other control
mode
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Level of
Service

F

2.5

Average Delay per
Vehicle (sec/veh)

>70

Traffic Signals, Roundabout

Give Way & Stop Signs

delays. Roundabouts require
other control mode
Unsatisfactory with excessive
queuing

Unsatisfactory with excessive
queuing

Intersection layouts modelled

Figure 2 and Figure 3 below show upgrade layout with and without bus priority measure
modelled.

Figure 2 80 percent concept design option with bus priority measure modelled
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Figure 3 Concept design option without bus priority measure modelled
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2.6

Performance assessment with and without bus priority measure

Table 2 and Table 3 summarise LoS and DoS results at The Horsley Drive/Cowpasture
Road north intersection with and without proposed bus priority measure.
Table 2 The Horsley Drive/Cowpasture Rd upgrade layout options performance, 2031 AM Peak
Option
With bus
priority
measure
Without bus
priority
measure

Average
Delay [S]

Intersection
LoS

DoS

42

C

0.92

34

C

0.90

Source: SIDRA model

Table 3 The Horsley Drive/Cowpasture Rd upgrade layout options performance, 2031 PM Peak
Option
With bus
priority
measure
Without bus
priority
measure

Average
Delay [S]

Intersection
LoS

DoS

66

E

0.96

44

D

0.91

Source: SIDRA model

Following key points are noted from the modelling results presented in Table 2 and Table 3:









Intersection modelling indicated that in AM peak the impact of the proposed bus
priority measure on the overall intersection operation is not significant. SIDRA model
indicated that in AM peak intersection would operate with the same level of service
(LoS) C with and without proposed bus priority measure
However, model forecasts that an adverse impact from the proposed bus priority
measure on the overall intersection operation is likely to occur in PM peak
SIDRA model indicated that in PM peak overall intersection performance would
deteriorate from LoS D to LoS E with the bus priority measure under 2031 traffic
conditions
The key reason for the adverse impact in PM peak is that additional signal (bus)
phase occasionally triggered by the bus presence reduces the discharge capacity for
the significant traffic demand turning right (1,000 veh/h in 2031) from Cowpasture
Road approach in PM peak. This is dominantly commuter traffic plus freight traffic
coming out from the Smithfield-Wetherill Park Industrial Estate
Model forecast high delays and high degree of saturation on Cowpasture Road
approach in PM peak with the proposed bus priority measure in place.
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3. CONCLUSION
Based on the modelling results, it can be concluded that, with the high turning traffic
demand and high proportion of heavy vehicles on Cowpasture Road northern approach
in PM peak, inclusion of the proposed bus priority measure would likely cause an
adverse impact on the overall intersection performance in PM peak and, on the other
hand, providing little benefits for the overall bus travel times along the route.
Considering the high future traffic demand forecast on Cowpasture Road northern
approach in PM peak, and modelling outcomes, it can be concluded that buses will
experience same delays as general traffic on the entire section of Cowpasture Road
north approaching The Horsley Drive in PM peak. With the proposed priority measure
(Figure 1) buses will still experience queuing behind general traffic on Cowpasture Road
approach before they arrive on the proposed short bus lane at the signal stopline. As
proposed bus priority measure does not provide “queue jump” bus lane facility along
Cowpasture Road, therefore in this situation, it is envisaged that proposed bus priority
measure will have little benefits for the overall bus travel times along the route.
Based on the modelling outcome, proposed bus jump start measure is not recommended
at The Horsley Drive/Cowpasture Road north intersection.
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THE HORSLEY DRIVE UPGRADE
Horsley Drive Upgrade – Impact on Local Accessibility Assessment
Traffic Technical Note No. 02

Date: 09/06/2017

Background
Roads and Maritime Services (Roads and Maritime) is planning the future upgrade of The
Horsley Drive between Wallgrove Road and Cowpasture Road.
The Horsley Drive corridor is defined by its major arterial road classification (Class 4U urban
road as per the Network and Corridor Planning Practice Notes, RTA 2008) and provides a
strategic east-west link between the M7 Westlink in the west and the Hume Highway in the
east. It is a 15-kilometre state road that provides a primary route for regional traffic and freight
transport.
The corridor is contained within the City of Fairfield Local Government Area (LGA) and is
located within the Roads and Maritime’s Sydney Region s and serves as an important freight
route.
The Horsley Drive between the Wallgrove Road and Cowpasture Road is the primary access
to the Smithfield/ Wetherill Park industrial area and provides east west connectivity with the
Western Sydney Employment Growth Area. The road serves local, commuter, business and
freight traffic but does not meet current road capacity and safety standards. The Horsley Drive
between the M7 Westlink interchange and Ferrers Road has three undivided lanes, two lanes
westbound and one lane eastbound. Currently, The Horsley Drive section between Ferrers
Road and Cowpasture Road has four undivided lanes, with two lanes in each direction.
The concept design works apply to approximately 2.5 kilometres of The Horsley Drive between
Wallgrove Road and Cowpasture Road with a proposal to upgrade to a four-lane road with
provision for a six-lane corridor. This is expected to address existing congestion issues, as
well as to improve the capacity, safety and operation of the corridor for all road users so that it
better meets the function of an arterial road.
SMEC Australia Pty Ltd (SMEC) was commissioned by Roads and Maritime to prepare a
Traffic and Transport Assessment report for the proposal. SMEC has issued The Horsley
Drive Traffic and Transport Assessment Report in June 2017. It is suggested that this
technical note is read in conjunction with The Horsley Drive Traffic and Transport Assessment
Report, Junel 2017.
Following a meeting with Roads and Maritime held on 10th January 2017, SMEC was
commissioned by Roads and Maritime to undertake a separate local access impact
assessment in The Horsley Drive study area for the post upgrade opening condition. It is
envisaged that the proposed upgrade of The Horsley Drive /Cowpasture Road roundabout to
traffic signals would remove current U-turn opportunity at this location and therefore has an
impact on the local accessibility.
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Purpose of technical note
The purpose of this technical note is, firstly, to review and identify business properties whose
accessibility is likely to be affected by the proposed upgrade of The Horsley Drive /
Cowpasture Road roundabout and to determine possible alternative route solutions for traffic
associated with these properties; also, to analyse travel attributes (travelling distance and
travelling time) for traffic utilising alternative routes. This information is used in a comparative
analysis with the existing travel conditions. The technical note also includes the traffic impact
and performance assessment of the Newton Road /Cowpasture Road intersection with and
without expected additional traffic travelling via potential alternative access routes.

Main objectives
The main objectives of the analysis summarised in this technical note are as follows:
 Document all existing and potential alternative routes to access the affected properties
from all directions within the study area in both the AM and PM peak periods;
 Compare total travel distance and travel time between existing conditions and the
alternative routes
 Assess performance of the Newton Road/ Cowpasture Road intersection with and without
expected additional traffic travelling via potential alternative access routes.

Applied methodology
The methodology applied for purpose of this assessment includes:
 Use GIS mapping tool to identify affected properties and all potential alternative routes
 Undertake Origin-Destination (OD) surveys for the existing U-turn movement at The
Horsley Drive / Cowpasture Road roundabout for the AM and PM peak, as well as for the
mid-day off peak period to identify existing U-turn demand at this intersection and key
ODs to/from designated locations
 Undertake intersection count survey at the intersection of The Horsley Drive / Cowpasture
Road roundabout to identify total traffic volumes including U-turn movement in AM and
PM peak and mid-day off peak periods
 Undertake travel time survey for existing in/out trips from the affected businesses within
the study area to collect existing travel time information
 Use of the micro-simulation modelling tool (Paramics) for extracting future year travel time
forecast along alternative routes for both the AM and PM peak periods where available
 SIDRA intersection performance analysis for assessing Newton Road/Cowpasture Rd
intersection performance
 Desktop analysis for comparison of the travel distance and travel times between
alternative routes and existing travel pattern
 Reporting of findings.
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Identification of likely affected properties with the U-turn
accessibility
Review of the existing traffic pattern, land use data and existing travel routes in the study area
are used to identify properties with the likely affected level of accessibility due to signalisation
of The Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity).
Figure 1 shows current land use in the study area.
Figure 1 Existing land use in the study area

Identified properties with the likely affected level of accessibility due to proposed signalisation
of The Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity)
are located at the following addresses:
 1353, 1357 and 1345 The Horsley Drive
 1336 The Horsley Drive
 2 Cowpasture Place.
All above listed properties are commercial properties.
Figure 2 shows location of the properties with the likely affected level of accessibility due to
proposed signalisation of The Horsley Drive/Cowpasture Road roundabout.
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Figure 2 Location of the likely affected properties with the U-turn accessibility
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Traffic surveys
Several traffic surveys were conducted on both 9 and 11 February 2017 in the study area.
Intersection volume count surveys were carried out at the intersection of The Horsley Drive /
Cowpasture Road for the AM and PM peak periods, as well as for the mid-day off peak period
(two hours each period) on Thursday 9th February 2017 and for another four hours (from 10am
to 2pm) on Saturday 11th February 2017.

Existing 2017 traffic volumes at The Horsley Drive/Cowpasture Road roundabout
Table 1 summarises total peak hour traffic volume passing through The Horsley
Drive/Cowpasture Road roundabout and total peak hour U-turn volumes at this intersection in
both AM and PM peak periods.
Table 1 Total peak hour traffic volume and U-turn volume at The Horsley Drive/Cowpasture Road intersection, AM,
PM peak, February 2017
Intersection

The Horsley
Drive /
Cowpasture
Road South

Control

AM Peak hour (7:15-8:15)

Roundabout

PM Peak (17:00-18:00)

Total Volume
passing
through the
intersection

Total Uturn
Volume

Total Uturn
Volume
[%]

Total
Volume

3,897

47

1.2%

3,704

Total U- Total Uturn
turn
Volume Volume%
43

1.2%

From data presented in the Table 1 is noted that:
 Currently total of about 3,900 veh/h passing through The Horsley Drive/Cowpasture Road
roundabout in AM Peak and about 3,700 veh/h in the PM peak
 Total peak hour U-turn movement volume at the roundabout is about 47 veh/h which
represents about 1.2% of total traffic which travel through this intersection.
Table 2 shows a breakdown of the U-turn movements at The Horsley Drive/Cowpasture Road
roundabout by approach and light and heavy vehicle class.
Table 2 Peak hour U-turn volume breakdown by approach and vehicle class at The Horsley Drive/Cowpasture
Road intersection, AM, PM peak, February 2017

U-turn from

AM (8-9)

PM (4-5)

Light

Heavy

Total

Light

Heavy

Total

The Horsley Drive
western approach

8

2

10

24

3

27

The Horsley Drive
eastern approach

35

2

37

15

1

16

From data presented in the Table 2 is noted that:
 The highest U-turn movement at The Horsley Drive/Cowpasture Road roundabout in the
order of 37 veh/h occurs from The Horsley Drive eastern approach in AM peak
 Number of heavy vehicles performing U-turn is very low and in order of 1-3 veh/h.
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Table 3 summarises existing U-turn volumes at the Horsley Drive/Cowpasture Road
roundabout in two hours peak periods: AM peak (2hr), mid-day off peak (2hr), PM Peak (2hr)
and Saturday (2hr).
Table 3 Total U-turn volumes (2hr) at The Horsley Drive/Cowpasture Road, February 2017

AM Peak
(7am-9am)

Mid-day off-peak
(11am-1pm)

The Horsley Drive eastern approach

54

51

26

80

The Horsley Drive western approach

19

35

49

14

U‐turn movement from

PM Peak
Saturday
(4pm-6pm) (11am-1pm)

From the data presented in the Table 3 it is noted that:
 In the AM peak two hours period (7am-9am) there was a total of 54 vehicles that
performed the U-turn movement from The Horsley Drive eastern approach
 In the AM peak two hours period (7am-9am) total of 19 vehicles performed the U-turn
movement from The Horsley Drive western approach
 During the mid-day off peak two hours period (11am -1pm) total of 51 vehicles that
performed the U-turn movement from The Horsley Drive eastern approach
 During the mid-day off peak two hours period (11am-1pm) total of 35 vehicles performed
the U-turn movement from The Horsley Drive western approach
 During the PM peak two hours period (4pm-6pm) total of 26 vehicles performed the U-turn
movement from The Horsley Drive eastern approach
 During the PM peak two hours period (4pm-6pm) total of 49 vehicles performed the U-turn
from The Horsley Drive western approach.
 During the Saturday peak two hours period (11am-1pm) total of 80 vehicles performed the
U-turn movement from The Horsley Drive eastern approach, this is highest two-hours Uturn volume observed at this intersection
 During the Saturday peak two hours period (11am-1pm) total of 14 vehicles performed the
U-turn from The Horsley Drive western approach.

Existing 2017 Origin-Destination (OD) surveys related to the U-turn movements
at The Horsley Drive/Cowpasture Road roundabout
OD surveys for the existing U-turn movement at the intersection of The Horsley
Drive/Cowpasture Road were conducted on Thursday, 9 February 2017 to identify the main
OD for U-turn movements at The Horsley Drive/Cowpasture Road roundabout. Tables 4-6
summarises OD surveys results associated with U-turn movement at The Horsley
Drive/Cowpasture Road roundabout.
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Table 4 OD surveys results associated with existing U-turn movement at The Horsley Drive/Cowpasture Road
roundabout AM Peak (7am-9am), February 2017

AM Peak (7am-9am)
Total U-turn
volume

U-turn movement

Access to the property
at 1353,1357, and 1345
The Horsley Drive

Egress from the
property at 2
Cowpasture Place

Volume

%

Volume

%

From The Horsley Drive eastern
approach

54

29

54%

N/A

N/A

From The Horsley Drive western
approach

19

N/A

N/A

8

42%

Table 5 OD surveys results associated with existing U-turn movement at The Horsley Drive/Cowpasture Road
roundabout mid-day off peak (11am-1pm), February 2017

Mid-day Off-peak (11am-1pm)
U-turn movement

Total U-turn
volume

Access to the property
at 1353,1357, and 1345
The Horsley Drive

Egress from the
property at 2
Cowpasture Place

Volume

%

Volume

%

From The Horsley Drive eastern
approach

51

43

84%

N/A

N/A

From The Horsley Drive western
approach

35

N/A

N/A

34

97%

Table 6 OD surveys results associated with existing U-turn movement at The Horsley Drive/Cowpasture Road
roundabout PM Peak (4pm-6pm), February 2017

PM peak (4pm-6pm)
U-turn movement

Total U-turn
volume

Access to the property
at 1353,1357, and 1345
The Horsley Drive

Egress from the
property at 2
Cowpasture Place

Volume

%

Volume

%

From The Horsley Drive eastern
approach

26

24

92%

N/A

N/A

From The Horsley Drive western
approach

49

N/A

N/A

48

98%

Following key points are noted from the OD survey associated with the existing U-turn
movements at The Horsley Drive/Cowpasture Road roundabout:
 Total of 29 out of 54 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 54% of all vehicles performing U-turn from that approach in AM peak (7am9am)
 Total of 8 out of 19 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
42% of all vehicles performing U-turn from that approach in AM peak (7am-9am)
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 Total of 43 out of 51 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 84% of all vehicles performing U-turn movement from that approach in midday off peak (11am-1pm)
 Total of 34 out of 35 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
97% of all vehicles performing U-turn movement from that approach in mid-day off peak
(11am-1pm)
 Total of 24 out of 26 vehicles which performed a U-turn movement from The Horsley Drive
eastern approach accessed properties at 1353,1357 and 1345 The Horsley Drive, which
accounts for 92% of all vehicles performing U-turn movement from that approach in PM
peak (4pm-6pm)
 Total of 48 out of 49 vehicles which performed a U-turn movement from The Horsley Drive
western approach egressed from the property at 2 Cowpasture Place, which accounts for
98% of all vehicles performing U-turn movement from that approach in PM peak (4pm6pm).
 It is envisaged the rest of the U-turns of the eastern approach should be due to vehicles
egressed from 1336 The Horsley Drive and vehicles to and from any other properties
along the corridor.
Figures 3 to 8 illustrate OD surveys results.
Figure 3 Existing U-turn movement traffic matched at the 1353, 1357 and 1345 The Horsley Drive property
access, AM Peak (7am-9am)
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Figure 4 Existing U-turn movement traffic matched at the 1353, 1357 and 1345 The Horsley Drive property
access, mid-day off-peak (11am-1pm)

Figure 5 Existing U-turn movement traffic matched at the 1353, 1357 and 1345 The Horsley Drive property
access, PM peak (4pm-6pm)
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Figure 6 Existing U-turn movement traffic matched at the 2 Cowpasture Rd property egress to travel to
west, AM Peak (7am-9am)
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Figure 7 Existing U-turn movement traffic matched at the 2 Cowpasture Rd property egress to travel to
west, mid-day off peak period (11am-1pm)

11 | P a g e

SMEC | Horsley Drive Upgrade – Impact on Local Accessibility Assessment

| Technical Note
Figure 8 Existing U-turn movement traffic matched at the 2 Cowpasture Rd property egress to M7, PM peak
(4pm-6pm)
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Existing 2017 travel time survey
Vehicle travel time survey was conducted by SMEC staff on 9th February 2017 to collect
vehicle travel time information during both the AM and PM peak periods along designated
routes including existing U-turn movements within the study area under existing traffic
conditions. Existing travel time was measured along following routes in both AM and PM peak
periods:
 The road section along Cowpasture Road South between The Horsley Drive and Restwell
Road roundabout in northbound direction
 The road section along Cowpasture Road South between The Horsley Drive and Restwell
Road roundabout in southbound direction
 The road section from the intersection of The Horsley Drive/Elizabeth Street to The
Horsley Drive along Victoria Street and Cowpasture Road north in westbound direction
 The road section on The Horsley Drive between the intersection of The Horsley
Drive/Elizabeth Street to The Horsley Drive/Cowpasture Road intersection and back to
Rennie Street (existing U-turn movement travel time).
Comparative analysis of the travel times along existing U-turn routes and potential alternative
routes is summarised in the following sections.
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Existing U-turn routes and potential alternative routes
Existing access route and potential alternative routes to access properties at
1353,1357 and 1345 The Horsley Drive from the east
Figure 9 shows existing access route to the properties at 1353, 1357 and 1345 The Horsley
Drive from the east.
Figure 9 Existing access route to the properties at the 1353, 1357 and 1345 The Horsley Drive from the east

Two potential alternative routes were identified that can be used to access properties at the
1353,1357 and 1345 The Horsley Drive from the east once when The Horsley
Drive/Cowpasture Road roundabout is signalised (loss of U-turn opportunity) as shown in
Figure 10 and 11.
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Figure 10 Alternative access route 1 to the properties at the 1353, 1357 and 1345 The Horsley Drive
(Elizabeth Street / Victoria Street / Cowpasture Road north / The Horsley Drive)

Figure 11 Alternative access route 2 to the properties at the 1353, 1357 and 1345 The Horsley Drive (U-turn
at Cowpasture Road south/ Restwell Road roundabout)
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Existing egress route and potential alternative egress routes from the property
at 1336 The Horsley Drive to travel towards east
Figure 12 shows existing egress route from the property at 1336 The Horsley Drive to travel
towards east.
Figure 12 Existing egress route from the property at 1336 The Horsley Drive travelling towards east

Two potential alternative routes were identified that can be used to egress from the property at
the 1336 The Horsley Drive to travel towards east once when The Horsley Drive/Cowpasture
Road roundabout is signalised (loss of U-turn opportunity) as shown in Figure 13 and 14.
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Figure 13 Alternative egress route 1 from the property at 1336 The Horsley Drive to travel towards the east
(U-turn at Cowpasture Road south/ Restwell Road roundabout)

Figure 14 Alternative egress route 2 from the property at 1336 The Horsley Drive to travel towards the east
(Cowpasture Road north / Victoria Street / Elizabeth Street / The Horsley Drive)
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Existing egress route and potential alternative egress route from the property at
2 Cowpasture Place to travel towards west
Figure 15 shows existing egress route from the property at 2 Cowpasture Place to travel
towards west.
Figure 15 Existing egress route from the property at 2 Cowpasture Place to travel towards west
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One potential alternative route was identified that can be used to egress from the property at
the 2 Cowpasture Road to travel towards west once when The Horsley Drive/Cowpasture
Road roundabout is signalised (loss of U-turn opportunity) as shown in Figure 16.
Figure 16 Alternative egress route 1 from the property at 2 Cowpasture Place to travel towards the west (Uturn of Cowpasture road / Restwell Road roundabout)
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Impact on travel time (existing U-turn vs alternative routes)
Following methodology was applied for assessing the likely impact on travel time:
 Previously developed Paramics model was utilised to derive forecast travel times along
alternative routes (where available) under 2021 post project opening traffic conditions
 Travel times along the potential alternative route sections which are not included in the
Paramics model network coverage were estimated based on the nearest link average
travel speeds derived from the Paramics model under 2021 post project opening traffic
conditions
 Reported travel times took into count predicted delays at the key intersections along both
existing and alternative routes
 Travel times along existing routes and potential alternative routes are measured between
same start (A) and end (B) points in order to allow like-for-like travel time comparison
The summary of the comparison in the travel times between existing access/egress routes and
potential alternative access/egress routes for each property is summarised in the Table 7
below.
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Table 7 Impact on travel time (existing U-turn vs post project opening alternative routes) in 2021
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From the travel time comparison presented in the Table 5 it can be concluded that travel times
to access/egress properties at 1345, 1353 and 1357 The Horsley Drive, 1336 The Horsley
Drive and 2 Cowpasture Place via potential alternative routes are predicated to be up to 4
minutes higher on average when compared to the existing U-turn routes in both AM and PM
peak periods.

Impact on the Cowpasture Road/Newton Road intersection operation
With the upgrade of The Horsley Drive/Cowpasture Road roundabout to traffic signal, the
current traffic which is performing U-turn movement from The Horsley Drive eastern approach
may divert to the potential alternative route via Elizabeth Street-Victoria Street-Cowpasture
Road north (Figures 10 and 14).
It envisaged that this additional traffic travelling via Elizabeth Street-Victoria StreetCowpasture Road north alternative route (Figures 10 and 14) may cause an adverse impact
on the Cowpasture Road/Newton Road roundabout operation.
Using the existing geometric details of the Cowpasture Road/Newton Road roundabout and
the 2021 (Opening year) future peak hour traffic volumes extracted from the Paramics model,
the performance of this intersection was assessed with and without additional traffic which is
likely to be redistributed through this intersection using alternative route (Figure 10 and 14).
We have used SIDRA 7, a computer-based modelling package designed for calculating
intersection performance.
The main performance indicators for SIDRA 7 include:
 Degree of Saturation (DoS) – a measure of the ratio between traffic volumes and capacity
of the intersection is used to measure the performance of isolated intersections. As DoS
approaches 1.0, both queue length and delays increase. Satisfactory operation usually
occurs with a DoS range between 0.7-0.8 or below.
 Average Delay – duration, in seconds, of the average vehicle waiting at an intersection.
 Level of Service (LoS) – a measure of the overall performance of the intersection (this is
explained further in Table 8).
Table 8 Level of Service criteria for intersections
Level of
Service

Average Delay
(sec/veh)

A

Less than 14

B

Traffic Signals and Roundabouts

Give Way and Stop Signs

Good Operation

Good Operation

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; at signals incidents will cause
excessive delays

At capacity; requires other control mode

F

>70

Roundabouts require other control mode

At capacity; requires other control mode

The layout of the Newton Road/ Cowpasture Road intersection is shown in Figure 17.

22 | P a g e

SMEC | Horsley Drive Upgrade – Impact on Local Accessibility Assessment

| Technical Note
Figure 17 Newton Road/ Cowpasture Road intersection layout

Table 9 summarises intersection performance in 2021 (Opening year) with and without
additional traffic using potential alternative route (Figures 10 and 14).
Table 9 Intersection performance for both existing and proposed scenarios in AM and PM peak

Average Delay
(s)

LOS
(Level of Service)

DOS
(Degree of
Saturation)

2021 AM Base

18

B

0.9

2021 AM with additional traffic
using Alternative route

19

B

0.9

2021 PM Base

220

F

1.2

2021 PM with additional traffic
using Alternative route

233

F

1.2

Scenario

The following key points are noted from the SIDRA modelling results:
 Modelling indicates that additional traffic in order of approximately 40 veh/h passing
through this intersection using alternative route (Figure 10 and 14) will have a minor
impact on the intersection operation in both AM and PM peak periods
 Modelling indicates that the intersection is forecast to operate with the satisfactory LoS
with and without additional traffic in AM peak period, 2021 (Opening year).
 Modelling indicates that the intersection is forecast to operate with poor LoS F and high
DoS>1.0 with and without additional traffic in PM peak period, 2021 (Opening year)
 Based on PM peak performance results, modelling suggests that regardless of the
additional traffic arriving via alternative route, this intersection requires to be upgraded to
maintain acceptable level of service in 2021 (Opening year).
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Key findings
Review of the existing traffic pattern, land use data and existing travel routes in the study area
are used to identify properties with the likely affected level of accessibility due to signalisation
of The Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity).
Identified properties with the likely affected level of accessibility due to proposed signalisation
of The Horsley Drive/Cowpasture Road roundabout (loss of the U-turn movement opportunity)
are located at the following addresses:
 1353, 1357 and 1345 The Horsley Drive
 1336 The Horsley Drive
 2 Cowpasture Place.
Several traffic surveys were conducted on both 9 and 11 February 2017 in the study area.
Intersection volume count surveys were carried out at the intersection of The Horsley Drive /
Cowpasture Road for the AM and PM peak periods, as well as for the mid-day off peak period
(two hours each period) on Thursday 9th February 2017 and for another four hours (from
10am to 2pm) on Saturday 11th February 2017. The following key points are noted from the
survey:
 The highest U-turn movement volumes at The Horsley Drive/Cowpasture Road
roundabout occurs from The Horsley Drive eastern approach on Saturday and during AM
peak period on weekdays
 Traffic survey showed that about 44 veh/h performed U-turn movement from The Horsley
Drive eastern approach on Saturday peak period and about 37 veh/h performed U-turn in
AM peak from the same approach
 Number of heavy vehicles performing U-turn is very low and in order of 1-3 veh/h.
Majority of traffic currently performing U-turn movement from The Horsley Drive eastern
approach at The Horsley Drive/Cowpasture Road roundabout is accessing properties at
1353,1357 and 1345 The Horsley Drive.
Majority of traffic currently performing U-turn movement from The Horsley Drive western
approach at The Horsley Drive/Cowpasture Road roundabout is egressing the property at 2
Cowpasture Place, particularly in PM peak period.
It is noted that there are two potential alternative access routes for properties at 1353,1357,
and 1345 The Horsley Drive, two potential egress alternative routes for the property at 1336
The Horsley Drive and one potential alternative egress route for the property at 2 Cowpasture
place.
From the travel time comparison presented in the Table 7 it can be concluded that travel times
to access/egress properties at 1345, 1353 and 1357 The Horsley Drive, 1336 The Horsley
Drive and 2 Cowpasture Place via potential alternative routes are predicated to be up to 4
minutes higher on average when compared to the existing U-turn routes in both AM and PM
peak periods.
With the upgrade of The Horsley Drive/Cowpasture Road roundabout to traffic signal, the
current traffic which is performing U-turn movement from The Horsley Drive eastern approach
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may divert to the potential alternative route via Elizabeth Street-Victoria Street-Cowpasture
Road north (Figures 10 and 14).
The performance of Cowpasture Road/Newton Road roundabout was assessed with and
without additional traffic which is likely to be redistributed through this intersection using
alternative route (Elizabeth Street / Victoria Street / Cowpasture road north) (Figure 10 and
14).
Modelling indicates that additional traffic in order of approximately 40 veh/h passing through
the Cowpasture Road/Newton Road roundabout using alternative route (Figure 10 and 14) will
have a minor impact on the intersection operation in both AM and PM peak periods
Based on PM peak performance results, modelling suggests that regardless of the additional
traffic arriving via alternative route, Cowpasture Road/Newton Road roundabout requires to be
upgraded to maintain acceptable level of service in 2021 (Opening year).
In assessing the magnitude of the adverse impact on the local accessibility due to signalisation
of The Horsley Drive/Cowpasture Road roundabout (loss of the U-turn opportunity) following
key points should be noted:
 Proposed upgrade (signalisation) of The Horsley Drive/Cowpasture Road roundabout will
have an overall network benefits and it will reduce average delays for about 4,000 veh/h
passing through this intersection in 2021 Opening year peak hour periods. However, loss
of the U-turn opportunity at this intersection will cause increased daily commuting journey
travel time for about 50 veh/h only
 Currently total of about 3,900 veh/h passing through The Horsley Drive/Cowpasture Road
roundabout in AM Peak and about 3,700 veh/h in the PM peak. Total peak hour U-turn
movement volume at the roundabout is about 47 veh/h which represents about 1.2% of
total traffic which travel through this intersection
 Although currently there is no written guideline which define what is the acceptable
threshold in the additional travel time for the motorists affected with the reduced local
accessibility, additional travel time of 4 minutes may not seem significant considering
overall commuter journey times and congested network conditions in Sydney. However
the magnitude of this impact is based on subjective driver perception. Some drivers may
perceive that adding 4 minutes to their already long daily commute travel time is
significant while others may not have similar perception.
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APPENDIX A - SIDRA DETAIL RESULTS
MOVEMENT SUMMARY
Site: 101 [Newton Rd_Cowpasture Rd 2021 AM]
New Site
Roundabout
Movement Performance - Vehicles
Demand Flows Deg.
Total
HV Satn
veh/h
%
v/c
South: Cowpasture Rd south approach
2
T1
893
10.0 0.926
3
R2
781
10.0 0.926
Approach
1674
10.0 0.926
Mov
ID

OD
Mov

Average Level of
Delay Service
sec

95% Back of Queue
Vehicles
Distance
veh
m

Prop.
Queued

Effective Average
Stop Rate
Speed
per veh

km/h

13.3
18.0
15.5

LOS A
LOS B
LOS B

23.7
23.7
23.7

180.0
180.0
180.0

1.00
1.00
1.00

0.79
0.76
0.77

37.9
37.9
37.9

East: Newton Rd East approach
4
L2
324
10.0 0.427
6
R2
109
10.0 0.427
Approach
434
10.0 0.427

5.0
9.9
6.3

LOS A
LOS A
LOS A

2.1
2.1
2.1

15.9
15.9
15.9

0.45
0.45
0.45

0.63
0.63
0.63

46.1
36.5
43.6

North: Cowpasture Rd north approach
7
L2
107
10.0 0.334
8
T1
257
10.0 0.334
Approach
364
10.0 0.334

9.0
9.4
9.3

LOS A
LOS A
LOS A

2.4
2.4
2.4

18.4
18.4
18.4

0.90
0.89
0.89

0.88
0.90
0.89

41.0
42.0
41.7

13.0

LOS A

23.7

180.0

0.89

0.77

39.4

All Vehicles

2472

10.0 0.926
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MOVEMENT SUMMARY
Site: 101 [Newton Rd_Cowpasture Rd 2021 AM - Alt route 1]
New Site
Roundabout
Movement Performance - Vehicles
Demand Flows Deg.
Total
HV Satn
veh/h
%
v/c
South: Cowpasture Rd south approach
2
T1
893
10.0 0.935
3
R2
781
10.0 0.935
Approach
1674
10.0 0.935
Mov
ID

OD
Mov

East: Newton Rd East approach
4
L2
324
10.0 0.441
6
R2
109
10.0 0.441
Approach
434
10.0 0.441
North: RoadName
7
L2
8
T1
Approach
All Vehicles

Average Level of
Delay Service
sec

95% Back of Queue
Vehicles
Distance
veh
m

Prop.
Queued

Effective Average
Stop Rate
Speed
per veh

km/h

14.5
19.2
16.7

LOS B
LOS B
LOS B

25.6
25.6
25.6

194.6
194.6
194.6

1.00
1.00
1.00

0.81
0.78
0.79

36.7
37.0
36.9

5.2
10.0
6.4

LOS A
LOS A
LOS A

2.2
2.2
2.2

16.4
16.4
16.4

0.48
0.48
0.48

0.65
0.65
0.65

46.0
36.4
43.4

107
296
403

10.0 0.369
10.0 0.369
10.0 0.369

9.1
9.6
9.4

LOS A
LOS A
LOS A

2.7
2.7
2.7

20.6
20.6
20.6

0.91
0.90
0.90

0.89
0.91
0.91

40.9
41.8
41.5

2511

10.0 0.935

13.8

LOS A

25.6

194.6

0.89

0.79

38.6
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MOVEMENT SUMMARY
Site: 101 [Newton Rd_Cowpasture Rd 2021 PM]
New Site
Roundabout
Movement Performance - Vehicles
Demand Flows Deg.
Total
HV Satn
veh/h
%
v/c
South: Cowpasture Rd south approach
2
T1
236
10.0 0.198
3
R2
274
10.0 0.212
Approach
509
10.0 0.212
Mov
ID

OD
Mov

East: Newton Rd East approach
4
L2
697
10.0 1.224
6
R2
122
10.0 1.224
Approach
819
10.0 1.224

Average Level of
Delay Service
sec

95% Back of Queue
Vehicles
Distance
veh
m

Prop.
Queued

Effective Average
Stop Rate
Speed
per veh

km/h

4.7
9.3
7.2

LOS A
LOS A
LOS A

1.1
1.3
1.3

8.6
9.6
9.6

0.30
0.30
0.30

0.44
0.61
0.53

48.1
44.7
45.9

215.4
220.3
216.1

LOS F
LOS F
LOS F

103.7
103.7
103.7

787.8
787.8
787.8

1.00
1.00
1.00

5.80
5.80
5.80

7.1
6.0
6.9

North: RoadName
7
L2
48
8
T1
1105
Approach
1154

10.0 0.521
10.0 0.521
10.0 0.521

5.9
6.0
6.0

LOS A
LOS A
LOS A

3.5
3.5
3.5

26.5
26.5
26.5

0.56
0.56
0.56

0.58
0.59
0.58

43.4
44.8
44.8

All Vehicles

10.0 1.224

75.6

LOS F

103.7

787.8

0.65

2.29

14.9

2482
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MOVEMENT SUMMARY
Site: 101 [Newton Rd_Cowpasture Rd 2021 PM - Alternative route 1]
New Site
Roundabout
Movement Performance - Vehicles
Demand Flows Deg.
Total
HV Satn
veh/h
%
v/c
South: Cowpasture Rd south approach
2
T1
236
10.0 0.198
3
R2
274
10.0 0.211
Approach
509
10.0 0.211
Mov
ID

OD
Mov

East: Newton Rd East approach
4
L2
697
10.0 1.238
6
R2
122
10.0 1.238
Approach
819
10.0 1.238

Average Level of
Delay Service
sec

95% Back of Queue
Vehicles
Distance
veh
m

Prop.
Queued

Effective
Stop Rate

Average
Speed

per veh

km/h

4.7
9.3
7.2

LOS A
LOS A
LOS A

1.1
1.3
1.3

8.6
9.6
9.6

0.30
0.30
0.30

0.44
0.61
0.53

48.1
44.7
45.9

228.0
232.8
228.7

LOS F
LOS F
LOS F

108.3
108.3
108.3

823.1
823.1
823.1

1.00
1.00
1.00

5.99
5.99
5.99

6.8
5.7
6.6

North: RoadName
7
L2
48
8
T1
1122
Approach
1171

10.0 0.528
10.0 0.528
10.0 0.528

5.9
6.0
6.0

LOS A
LOS A
LOS A

3.6
3.6
3.6

27.1
27.1
27.1

0.56
0.57
0.57

0.58
0.59
0.59

43.4
44.8
44.7

All Vehicles

10.0 1.238

79.2

LOS F

108.3

823.1

0.65

2.35

14.3

2499
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