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Introduction

- The Roads and Traffic Authority, NSW commissioned Halcrow MWT to

undertake traffic modelling of various options for the expansion of the M5 East
Motorway in southern Sydney.

Scenario development and analysis resulted in the development of a preferred
option. This is a 4 lanes eastbound, 3 lanes westbound arrangement.

This option was then fusther developed and analysed. The results of this analysis

are presented in this report.
Section 2 of th:s report provides background information on the M5 East.
In;.’omlatiod on the inputs to the modelling process are outlined in Section 3.
The calibration and validation of the base n;odd is outlined in Section 4.

Land use and forecasting assumptions are discussed in Section 5.

- Option definition and development is described in Section 6 and the results of the

modelling are outlined in Section 7.

Section 8 provides results and conclusions.
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Background | i

M35 and M5 East
The M5 East connects the M5 Motorway and King Georges Road at Beverly Hills with

General Homes Drive at Kyeemagh. It is 10km in length and combines surface road and
tunnel. The main M5 East Tunnel comprises twin 4km 2 lane tunnels between Bexley-
Road, Earlwood and Mazsh Street, Arncliffe. A further 550m tunnel passes under the
Cooks River and on General Holmes Drive another cut and cover tunnel passes under

the Sydney Airport mﬁway. The main tunnel has a clearance of 4.6m with the other a
clearance of 4.4m. The speed limit in the M5 East main tunnel is 80km/hr and at surface -
90km/hr. The manel has a steep grade of about 8% at the western end which is an issue
for heavy vehicles. There is one ventilation stack to exhaust air from the main mnnel
located in a near by industrial area in Turrella. A ventilation tunnel forms a third tube
which lies below the two traffic tunnels.

The M5 East was opened to traffic in December 2001 and operates toll free. The M5 East
forms part of the Sydney Orbital and plays an important role in connecting Sydney’s
south west with Sydney Airport, Port Botaﬁy and the Sydney CBD. Further, it forms part
of the National Auslink Network linking Sydney and Melbourne. Since its opening, daily
traffic on the M5 East has significantly exceeded forecasts. Weekday traffic is routinely
above 100,000 vehicles per day compared to 69,000 vehicles per day forecast for 2011 in
the Supplementary M5 East EIS (1996). Approximately 8% of this traffic comprises

heavy vehicles. ' )

_ The Sydney Metropolitan Strategy (p- 172 and p. 192) identifies the need to plan, assess

and evaluate proposals to improve road connections between Port Botany and Western
Sydney. Increasing the capacity of the M5/M5 East Motorway and/or an easterly
extension of the M4 Motorway ae identified as potential options. Similarly, the NSW
Government’s recent review (p. 14) of the Freight Industry Advisory Board’s Report
recomnmends that planning for additional truck capacity in the M5 and M4 corridots
should proceed. '

The NSW Premier subsequently announced in May 2008 that the NSW Government
would contribute $20 million, adding to the Federal Government’s commitment of $25
million, to investigating the viability of the two projects, one of these being the M5 East
Duplication. This work is due to commence in 2008/9.

Main Tunnel Capacity
The capacity of the M5 East’s eastbound and westbound carriageways is affected by the

proportion of heavy trucks using each and their ability to negotiate the relatively steep
grades in them. In this regard the westbound tunnel has steeper grades (8%)and is more
likely to have heavy laden trucks (carrying full import containers from the port) than the

1~
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east bound tunnel (which is used by a significant number of trucks returning empty
containers to the port).

Figures 2.1 and 2.2 provide a plots of total vehicles and passenger car equivalents (PCU’)
centred using each tunnel over a 24 hour period. The counts are from 2004 but the
capacities as reflected by peak usage have not changed. These show that the capacity of
each tunnel is up to 4,400 PCU’s. However in terms of actual vehicles the capacity of the
eastbound tunnel is about 4,000 vehicles per hour whereas that of the westbound is only
about 3,300 vehicles per hour.

The difference is attributable to the steéper up grade and lﬁghér proportion of laden
trucks in the westbound direction resulting in a heavy truck to passenger car unit
equivalence of 6. For the eastbound tunnel the equivalence is only 3.

The implications of this imbalance for the M5 East are that in ady improvement scheme it
is more important to give relief to westbound traffic than to eastbound traffic although
both directions would obviously benefit from having more capacity.

M5 East Easthound Tunnel (Wednesday 21 November 2007)
(PCU Factor Medlum=2, Long=3)

4900

4500

- AN~ .

T

N\ 2900
] A
| / A N

o 1 2 3 4 5§ & T 8 9 10 11 12 W 14 15 16 17 18 18 20 21 22 23 24
Hour Commencing
i—o— Easthound (Vzhicles) —s— Easibound (PO}

Figure 2.1 — M5 Flows - Eastbound
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M5 East Tunnel Westbound (Wednesday 21 November 2007)
(PCU Factor Medium=4, Long=8 Allowing for Gradient)
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Figure 2.2 — M5 Flows - Westbound

Airport Tunnel and General Holmes Drive Capacity
General Holmes Drive provides an important link between the M5 East and The Grand

Parade to the south and Foreshore Road, Southern Cross Drive and General Holmes
Drive to the north.

As well as catering for the confluence of these roads, it also accommodates weaving

movements between different arrival and departure points.

Eight traffic lanes are provided in this section of General Holmes Drive which includes
the tunnel under the airport north-south runway. During morning peak hours tidal flow
operates with five lanes eastbound (northbound) towards the city and Foreshore Road
and three lanes westbound (southbound) away from these. The city bound peak flow
peaks at around 8,000 vehicles per hour while the outbound (southbound) peaks.at about
4,000 vehicles per hour at this time.

At other times it operates with four lanes in each direction and this generally copes with

the evening outbound peak which is around 7,000 vehicles per hour. The apparent

imbalance between the morning and evening is explained by the duration of the peaks.

Morning peak operates over an effective two hour period while the cvem'ng has a more

sustained period of three hours.

Over an average weekday traffic flows in each direction are about equal. The total

weekday flow through the airport tunnel in 2006 was around 150,000 vehicles.

The tidal arrangement works satisfactorily at the moment but peak period queuing

especially in the morning peak indicates that the system is at or close to capacity at these

titnes.
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Thus any increase in M5 East capacity that directed traffic towards the General Holmes
Drive/Airport tunnel section would need to be accompanied by additional or parallel

capacity for this section as well

24 Trend in Daily Traffic Volumes
Table 2.3 provides records of changes in daily use since the M5 East was opened.

Table 2.3 — M5 East AADT Daily Traffic Volumes (365 Day Average)
Year Eastbound - Westhound " Total -

These records show that traffic volumes on the M5 East quickly grew from opening at
the end of 2001 to be over 85,000 vehicles per day within two years. By the end of 2004,
the mnnel had reached its nominal capacity of over 90,000 per day (constrained by peak
period capacity as discussed in Section 2.2). Since then, the daily volumes have grown
fairly much in line with the regional growth rate of about 1.4% per annum.

The volumes in Table 2.3 also indicate the effect of heavy vehicles as discussed in Section
2.2. The westbound flows which are affected by laden heavy vehicles, have consistently
been about 10% below the eastbound flows, although this discrepancy reduced in 2007.

It should be noted the Table 23 AADT flows are seven day a week averages. As
indicated above, the average weekday flows are consistently above 100,000 vehicles two
way. In terms of PCU, this represents 130,000 per day. The daily flow profiles provided
in Appendix A show that M5 East effectively flows at or near capacity for nearly 12 hours
per weekday. Few roads in the Sydney region exhibit this characteristic.

s

2.5 M35 and M5 East Surface Capacity Augmentation
The operator of the M5 Motorway has submitted a proposal to the RTA to increase the

number of traffic lanes west of King Georges Road from two lanes to three lanes in each
direction (except eastbound between Belmore Road and King Georges Road)!. There is
width available in the corridor to allow this.

The RTA is still to make 2 decision on this. However for the purposes of this
investigation it has been assumed that this would take place (including the eastbound
section between Belmore Road and King Georges Road) before 2016.

! IFany upgeade were to occur w M5 East, it iv assumed that this section would also be upgrade 1o 3 lanes as provision has already been made for this in the
J current pavement widrh.

Doc: 083605r02a,doc 5
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Widening of the surface section of the M5 East between the western tunnel portal and
King Georges Road would require land acquisition and significant changes to the
Kingsgrove Road interchange as it is not possible to fit three traffic lanes each way in this
section. Notwithstanding, this assessment assumes the widening would be undertaken as
part of any capacity augmentation of M5 East.

Doc: 0B3B0Sr02a.doc

Draft,



P 3.1

Inputs to the Modelling Process

Inputs to the Modelling Process

The Halcrow MWT Strategic Road Model of the Sydney Metropolitan Area is based on

WO rmain sources:

e Network — based on network model development by Halcrow MWT over several
years, and

¢  Demands — based on outputs from the Transport Data Centre’s Strategic Travel

Model (STM)

This ‘secn'on describes the inputs from the STM.

The Sydncy Travel Model - '
The Sydney Travel Model is 2 four step multi modal mode_'l run by the Transport Data

Centre. The model is used to test

& = Major infrastructure changes - -~ - -

" o  Different population/employment growth and distribution scenarios

- The STM is under constant development and for the M5 East, the model used STM

“ .. outputs from September 2007. The primary assumptions in the STM at this time wete:

e | TPDC Nov 2006 population projections (see Appendix A)

.  TPDC Nov 2006 employment forecasts (see Appendix A)

o  RTA Oct 2006 Road networks
e - Rail itineraries.supplied by RailCorp
o 'I'PDC Sep 2004 bus networks.

e Macros v1.2 (development versmn)

At the time of the M5 East model development, the STM was based on the 2001 Census .
and Journey to Wotk information. The TDC has recently released updated models based
on the 2006 census. These models and their results are currently. being evaluated for use
in updating the forecasts for the M5 East Expansion. Updated land use forecasts from
the Australian Bureau of Statistics have also been recently released. These increase the

- forecast 2026 population by around 400,000 persons. This increased population will also

have an impact on the forecasts for the M5 East Expansion.

The Transport Data Centre have released 2 summary document explaining the inputs and
methodology behind the STM. This is included in Appendix A.

Updated modelling using this new information should be available in February 2009.

Doc: 083605r02a.doc ) 7
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Model Calibration and Validation

Model Calibration and Validation

The output trip tables from the STM were input to the Halcrow MWT Strategic Road
Model. The section describes the calibration and validation of the Halcrow MWT
Strategic Highway Model.

Highway Model Calibration
The Halerow MWT Sydney Metropolitan Highway Model updates the ou tput vehicle trip

matrices from the STM, and through a process of matrix refinement the model is

calibrated against traffic counts. Model Calibration screenlines are shown in Figure 4.1.

Figﬁre 41— Sydney Network Calibration Screenlines
The UK Highways Agency defines traffic model calibration and validation criteria in the
Design Manual for Roads and Bridges. The Halcrow MWT Highway Model has been
calibrated to this criteria as there is no local equivalent. The Highway Agency criteria and
the calibration of the Halerow MWT model is shown in Tables 4.1 and 4,2,

" Doc: 083605r02a.doc 8
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Model Calibration and Validation

Table 4.1 — Model Calibration (AM Peak)

Criteria . Halcrow MWT
e Model Resulf

Halerow MWT
Model Resulf

Highway Model Validation
The Halcrow MWT Model has been validated against travel times. The UK Highways

Agency sets travel time validation criteria as shown Tables 4.3 and 4.4.

Table 4.3 - ModelVahdaﬂon (AM Peak N 4 -
= = — . —— -~ Criteria -.— — ... Halcrow MWT. —
Model Result

Table 4.4 — Model Validation (PM Peak)
Criteria Halcrow MWT
odel Result

While not meeting the criteria in the PM peak, the model generally validates well against
travel times.

The final comparison to determine the validity of the model 1s 2 visual comparison of the
trip length distribution against the distribution from the STM. This comparison is made
is Figures 4.2 and 4.3.

In these figures the “Original” bars represent the trip length chstnbunon from the STM,
while the “Adjusted” line shows the final trip length distribution for the calibrated and
validated highway model.



Model Calibration and Validation
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Figure 4.2 — Trip Length Distribution Comparison — AM Peak
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Figure 4.3 — Trip Length Distribution Compatison — PM Pealk

The graphs show a good correlation between the STM and Halcrow MWT trip length
distributions.
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5.1

5.2

Land Use and Forecasting Assumptions

Land Use and Forecasting Assumptions

Introduction .
Traffic demands in the M5 East corridor will be influenced by continuing population and

employment growth in the parts of Sydney on either side of it. They will also be
influenced by growth in activity at Sydney Airport and Port Botany.

This growth is discussed below.

Population and Employment
The Metropolitan Strategy has anticipated that the population of Sydney will grow by

about oue:mﬂlio:: to over five million persons by 2031. The number of jobs is expected
to increase by 500,000 to 2.5 million over the same time.

The relative locations of the new jobs and homes will have a significant effect on travel
demand along different transport corridors in the metropolitan area,

The M5 East corridor caters for travel generally between south western Sydney and
eastern Sydney. It also caters for a significant amount of travel between south western

Sydney and the north eastern Sydney.

Figure 5.1 indicates forecast growth in employment and popuiation in these three areas.
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Table 5.1 - Em

Forecast changes over the 25 years from 2006 to 2031 are as follows.

loyment and Population Growth in M5 East Catchment
Employment (000’5} - P Populat:on (000's):
2006° « 2031 Change =< 2006 i

Table 5.1 indicates that between 2006 and 2031 the number of residents linked by
the corridor would increase by about 426,000 representing growth of about 25
precent. Similarly the number of jobs linked by the corridor would grow by
166,000 represents growth of about 15 percent.

As mentioned previously, the information outlined above, and the models used for
the traffic analysis of the M5 East Expansion are based on results of the 2001
census. The TDC has recently released updated models based on the 2006 census.
These models and their results are currently being evaluated for use in updating the
forecasts for the M5 East Expansion. Updated land use forecasts from the
Australian Bureau of Statistics have also been recently released the increase the
forecast 2026 population by around 400,000 persons. Updated traffic models

using these figures should be available in February 2009.

The implication of this further growth is likely to be that justification for the
upgrading of the M5 East Motorway would most likely be greater than that
indicated by the forecasts produced in this analysis.

Sydney Airport
The model has been updated to include traffic generation based on the Sydney

Airport Masterplan 2008. The masterplan assumes an increase in passengers from
around 30 million in 2006 to 78.9 million in 2029. During this time mode share to
public transport is anticipated to grow by 5%. '

Significant commercial and retail developments are also proposed on Sydney
Airport Land that adds to total traffic generation.

For this analysis, the combined impacts of passenger growth and other

developments has been used to determine traffic generation for Sydney Airport.
Tables 5.2 and 5.3 summarise the traffic generation used for Sydney Airport.

13



5.4

Land Use and Forecasting Assumptions

Table 5.2 — Sydney Airport Traffic Generation (Average AM Peak Hour)

Tofal Arnvals Total Departures tal Two-Way

Table 5.3 — Sydney Airport Traffic Generation (Av::rage PM Peak I—Iour)
T ntalArnvaIs Total-Departures Total Two-Wa

The growth in the Average AM Peak Hour between 2006 and 2026 is anticipated
to be in the order of 9,000 vehicles, while in the Averége PM Peak Hour the
growth is around 10,000 vehicles.

Port Botany
The Port Botany expansion EIS forecasts that container throughput expressed as

twenty foot equivalent units (TEU’s) will increase as follows.

Table 5.4 — Forecast Port Botany Container Growth
Trade Volume (TEU)

Source: Port Botany Expansion Environmental Impact Statement,
Sydney Ports Corporation 2004

Thus over the 15 year forecast period the number of containers handled at the port
is expected to increase by about 2 million TEU’s or by about 155%.

The port’s landside transport strategy seeks to increase the_proportion of
containers being handled by rail from about 20% to about 40%.

The EIS forecasts that if, as a wogst case, only 20% of containers were transported
by rail then daily road container transport trips would increase as follows.

Doc: 083605r02a.doc 14
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Land Use and Forecasting Assumptions

Table 5.5 — Forecast Port Botany Truck Movement Growth
Daily (veh/day) AM:Peak (vehlhr) - :PMPeak (vehlhr):

|

If rail was to carry 40% of containers then truck trips generated in 2021 would
reduce to about 4,700 per day. The peak hourly truck volumes would also decrease
by 25%. Even under this high rail scenario, truck volumes are expected to nearly

double over the next 15 years.

5.5 - Green Square and South Sydaey Growth Centre
The Green Square redevelopment area includes part of the suburbs of Rosebery,

Zetland and Alexandria. It is centred on the Green Square railway station midway
between the Sydney CBD and the Airport.

A new town centre with major new residential and commercial buildings is
proposed adjacent to the railway station.

The area generally falls with Transport Data Centre Zones 75 and 78 to 81. Table
5.6 below provide TDC land use forecasts for the zones along with the forecast
morning peak traffic generation

Table 5.6 — Green Square Land Use and Traffic Generation
Year Residential Employment AM Peak Hour (veh/hr) Traffic Generation

Population (jobs) (two-way)
(persons)

Arrival Departure

Table 5.6 indicates that between 2006 and 2026 there will be significant residential
and employment development in the area and this will increase the traffic

generation of the area by around 1,600 vehicles per hour in the morning peak.

Doc: 083605r02a.doc 15
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5.7
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Land Use and Forecasting Assumptions

Cooks Cove
The Cooks Cove Development has been added into the traffic model with

connections to Marsh Street. It has been assumed that the development is
completed by 2016 generating 1950 vehicles in the Average AM Peak Hour and
1500 vehicles in the Average PM Peak Hour (based on the current Cooks Cove
Masterplan).

Summary of M5 East Corridor Demand
As an indication of the total market for vehicle travel along the M5 East corridor,

peak hour trip table travel demands between the local governiment areas in the
south west and those in the east and north were extracted from the TDC travel
model. These are shown on Figure 5.2. The figure shows total traffic and truck
volumes for each five year forecast périod between 20@6 and 2026. In the interest

.of brevity only morning peak hour volumes are shown. The pattern for evening

peak hour and daily travel would be similar.

Sutroe THC Travel Model

Figute 5.2 — AM Peak Hour Corridor Vehicle Trips

Table 5.7 summatises the potential growth in traffic along the corridor. This
reflects all potential demand in the corridor. Obviously not all would travel on the
M5 East as for a variety of reasons some would use parallel routes.

16
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Land Use and Forecasting Assumptions

Table 5.7 — Growth in Total AM Peak Hour Demand on the M5 East

Corridor
Westboun Eastbound .-

Naore: 1,, F cts e for \-ccs c.lixding trucks
Table 5.7 indicates that traffic demand in the corridor is forecast to grow by
around 28 percent over the 20 year period for which forecasts have been
produced. Truck numbers are forecast to grow by nearly 80 percent.

These figures are based on population and employment growth and do not include
the passenger traffic growth generated by Sydney Airport.

Other Road Projects
The RTA “List of Road Projects for Modelling Purposes™ from September 2008

was used for this analysis. The M4 Extension and F6 have been removed from
this project list for the purpose of this analysis.

17
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Option Definition and Development

Option Definition

With the new westbound three lane tube being the preferred initial option, further
development was undertaken to determine the optimum connections, linkages and
tolling for the motorway. In liaison with RTA, five options were determined to

require further investigation:

®  Option F - M5 East Expansion (4in — 3out) + North-South Link (all Eolled)

e Option G - M5 East Expansion (4in — 3out) + North-South Link (all
untolled) '

¢  Option H - M5 East Expansion (4in — 3out) (tolled) + North-South Link
(untolled)

e O-ption I- M5 East Expansion (4in — 3out) (;tolled)

¢  Option ] - M5 East Expansion (4in — 3out) (untolled)
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Figure 6.1 - M5 East — Option Definition
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6.3
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Option Definition and Development

M35 East Expansion
The M5 East Expansion involves the construction of a new three lane wes tbou_nd

wunnel between Marsh Street and Bexley Road.
The new tunnel provides two westbound capacity improvements:

e  Additonal lane westbound, and

e  Improved capacity by reducing grade at western portal.
Eastbound the tunnel will provide:

®  Two lanes from Bexley Road to Princes Highway, Marsh Street and if
constructed, the North-South Link, and |

®  Two lanes from Bexley Road to Cocks River Tunnel (and onto General
Holmes Drive). ‘

North-South Link
The North—South Link provides a direct connecnon from the M5 E.ast to the

intersection of Campbell Street and Euston Road. This link also provides for a
connectmﬂ to Marsh Street.

'I'he North-South Link provides an alternate route from the M5 East to the South
Sydney Growth Centre and also provides poteatial for integration with Sydney
Airport if Airport Drive is to be relocated.

The alignment of the North-South Link also provides for integration with
potential future road projects such as the M4 Extension and the F6.

* An advantage of the North-South-Link would be the provision of additional north-

south arterial road capacity to supplement that provided by Geuem] Holmes Drive
beneath the airport runway.

19
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Traffic Modelling Results

Traffic Modelling Results

Traffic modelling has been undertaken using Halcow MWI°s EMME model of the
Sydney road network.

The vehicle matrices were developed from 2006 trip tables issues by the Transpost
Data Centre (TDC) and accord with the Department of Planning land use
forecasts. The TDC vehicle matrices are derived from the Sydney Travel Model
(STM) which is a four step multi-model run by TDC.

Being a four step model, the STM accounts for changes in mode over time and
examines induced demand effects of projects for all modes.

For the putpose of this analysis the “business as usual” STM runs have been used,
and no induced demand analysis of the M5 East Expansion has been undertaken.
This analysis is normally undertaken dunng the Environmental Assessment
process, and will be undertaken in due course. :

Each of the options as described in Section 4 was coded into the models for the
purposes of forecasting the changes in traffic volumes on the regional road
network. Link traffic volumes modelled for the average morning and evening peak
hour for 2006, 2016 and 2026 were considered in the assessment.

- Figure 7.1 shows the locations where link volumes are reported. Total volurnes

captured across the following two screenlines were also examined:

®  Screenline 1:
Forest Road, east of Bexley Road
Canterbury Road, east of Bexley Road
Georges River Road, east of Brighton Avenue
MSE tunnel, east of Bexley '
MSE new tunnel, east of Bexley (for options only)

e  Screenline 2:

General Holmes Drive, east of M5E
Airport Drive, east of International Terminal

20



Traffic Modelling Results

North South Link (for options only)
Princes Highway, north of West Botany Street
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Figure 7.1 — Sites with Link Volumes Reported

- Tables 7.1 and 7.2 show the traffic flows for the AM and PM peak periods.
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Tolling Implications
Tolling of the M5 East and the North-South Link will not only provide a revenue
stream for the motorway project, but also reduce: the traffic flows on the

mo tDIWﬁY.

Tolling has been examined using a distance based tolling regime. Tolls where
applicable have been applied at 33c/km for cars and 83¢/km for heavy vehicles.
The toll on the M5 East has been applied between King Georges Road and Marsh
Street, and on the entire length of the North South Link.

To obtain daily traffic and the AM and PM peak periods have been ex.panded
using an expansion factor. A factor of 6.25 is an average factor for tolled and
untolled roads around the Sydney Metropolitan Area. The current expansion
factor for AM and PM to average daily traffic on the M5 East is 7.40. A reduction
to 6.25 when the motorway is tolled is considered reasonable at this stage. Further

research is required to more accurately determine the tolled expansion factor in
this corridor.

The effects of tolling on the M5 East Main Tunnel and the North-South Link are
shown in Table 7.3. '
Table 7.3 — Daily Traffic Flows. - Tl

M5 East Main Tunnel North South Link

2006 2016 S s - - - 2006 - - -2016 -
Two-Way Two-Way Two-Way Two-Way

Option F~ M5 East Expansiom (4in — 3out) + Nomth-South Link (all wlled)
Option G - M3 East Expansion (4in — 3ou) + North-South Link (all uniolled)

Option 11 - M5 East Expansion (4in - 3ou) (tolled) + Nosth-South Link (uatolled)

Option | - M3 East Expansion (din — 3ouf) (tolled)

Qpton ] - M3 East Expansion (din = 3out) (ntolled)

AM + PM F.gpanﬁim factar of 7.40 applicd for untolled cses and 6.25 applicd for tolled cses

The model is showing a daily toll diversion of approximately 35% for the M5 East
Main Tunnel. . The North South Link has more available alternative routes and has
a significantly higher toll diversion of 65%

Doc: 083605r02a.doc .
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Traffic Modelling Results

Network Operation Statistics -
To determine the network effects of the M5 East Expansion, Sydney Network

Vehicle Hours of Travel (VHT) and Vehicle Kilometres of Travel (VKT) have
been extracted from the Sydney Strategic Highway Model. This staristics are
shown in the following Table 7.4.

Table 7.4 — Network Statistics - AM Peak

The network statistics by road class are found in Appendix B.

Overall, the M5 East Expansion and the North South Link improve the operation
of the road network by reducing travel times by around 2% which is significant
over the entire Sydney road network.

Network Operation
The operation of the road network has not been examined in detail however, from

the strategic modelling the following conclusions can be drawn:

®  The M5 East in its current form will suffer increased congestion over more
extended periods into the future (with peak demands exceeding 4,500 vehicles
per hour). The capacity of the tunnel in its existing configuration is
approximately 4,000 vehicles per hour eastbound and 3,300 vehicles per hour
westbound.

*  The M5 East expansion improves capacity in the corridor and draws traffic
from surrounding roads (peak demand is approximately, 8,200 vehicles pet
hour untolled, with a theoretical capacity of around 8,000 vehicles per hour)

®  Underuntolled scenarios, the eastbound tunnel to Princes Highway, Marsh
Street and the North South Link is over capacity in the 2026 AM peak period
(4,650 vehicles per hour), the eastbound tunnel to Cooks River is approaching

 capacity (3,700 vehicles per hour).

»  The westbound tunnel is over capacity in the untolled scenario in the PM
pexk period for both 2016 (6,350 vehicles per hour) and 2026 (6,750 vehicles
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' Traffic Modelling Results

per hour). With toll, the westbound flows aze still near capacity by 2026
(6,050 vehicles per hour) where the assumed westbound capacity is 6,000
vehicles per hour. ’

The North-South Link assists in diverting traffic from Airport Drive and
General Holmes Drive by providing an alternate access to South Sydney.
This link also provides network redusidancy around the airport precinct

In the absence of North-South Lmk, traffic flows on Airport Drive and
General Holmes Drive (3,850 and 9,550 vehicles per hour respectively) would
exceed their relevant capacities. These links would require some upgrade if
the North-South Link was not constructed.
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Summary and Conclusions

Summary and Conclusions

The M5 East Motorway is currently operating at capacity for many hours
throughout the day resulting in significant traffic congestion. This congestion
effects private vehicle travel, passenger trips to Sydney Airport and freight -
transport from Port Botany, Sydney Airport and the South Sydney Growth Centre.

Analysis of the M5 East corridor identified that a new three lane tunnel westbound
(allowing for two two-lane mnnels eastbound) would provide additional capacity
for both eastbound and westbound traffic.

The additional three lane westbound tunnel would provide more than a
proportional increase in capacity by reducing the exit grade at the westbound
portal. ’ '

The expanded would motorway attract traffic from alternate routes and is forecast
to reach capacity by 2026. Tolling the expanded M5 East would provide a revenue
stream for the project and generally reduce 2026 flows to within the expanded
capacity that the scheme would provide.

The Nosth South Link provides network benefits by diverting traffic from Airport
Drive and General Holmes Drive, providing an alternate access to South Sydney.
This link also provides network redundancy around the airport precinct. In the
absence of the North-South Link General Holmes Drive and Airport Drive are
forecast to have demand greater than their capacity leading to significant
congestion. :
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