
















































































ii) Caulfield area

Access to the rail corridor in the vicinity of Caulfield is controlled by a number of
local features.

The introduction of the tunnel back to the surface between Malvern and Caulfield

Stations would lead to three primary infrastructure considerations:

e Sufficient space between the existing rail corridor to incorporate the tunnel ramps
and the associated junction with the surface tracks

e Sufficient space at Caulfield to incorporate additional platforms

e The ability to upgrade Caulfield Station to perform the role of a significant
interchange station

Area where the tunnel would connect to the rail network

/ Dandenong Road

underpass

underpass

Pedestrian
underpass

Corridor width
pinch point

The portal could be located between Malvern Station and Caulfield Station. The fact
that the railway tracks are located on a significant embankment would lengthen the
ramps of the tunnel and the options available would be limited by:

e The depth of the Dandenong Road underpass

¢ The midsection road underpass between Dandenong Road and Normanby Road.

¢ The midsection pedestrian underpass opposite the Bourke Road/Dandenong Road
intersection

Page 48 of 59



¢  The minimum height requirements for traffic using the Railway Avenue road
underpass given that additional spans will need to be inserted. The bridge already
has a road height limit of 3.9m. The Route 3 tram also uses this underpass.

® The presence of significant stances of mature trees in the reservation on both
sides of the rail reserve.

Engineering assessment has identified that the reservation space towards the Caulfield
end is less than that at the other end. At the Caulfield end, only two additional tracks
can be fitted without significant property acquisition and road re-arrangement, whilst
four additional tracks will fit at the Malvern end.

In order to support these portal options it would be necessary to expand the Caulfield
Station platform capacity at grade, which will necessitate the acquisition of additional
land. Options to the north are severely constrained by the close proximity of Sir John
Monash Drive (which services Monash campus, contains the bus interchange, and has
a tram stop at the intersection with Derby Road), Monash university Campus, and
proposed Activity Centre development.

An at-grade station expansion is one of many options that would need to be
investigated in detail to determine whether impacts on the surrounding area can be
adequately managed. Alternative station layouts such as underground platforms
would also need to be considered.
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9.3. Station Options

The proposed alignment opens options to develop new stations at many locations.
Options include:

o  West Melbourne (a relatively underdeveloped area only 2kms from the CBD)
e Melbourne University

e  Melbourne Central (connecting to the existing station)

e Flinders Street (connecting to the existing station)

¢ The Domain

e StKilda Road / StKilda Junction

¢  Windsor (connecting with the Sandringham line)

e  Malvern area (1 or 2 stations)

The indicative costing in Section 10 allows for 8 new stations in addition to
connections at Footscray and Caulfield.

9.4. Geotechnical issues

There are no serious impediments to tunnelling within the study area.

The vertical and horizontal tunnel alignment that is likely to present the most
favourable tunnelling conditions through the CBD is a deep tunnel aligned beneath St.
Kilda Road, Swanston St and passing up to University Square, and vertically aligned
such that the tunnel is formed completely within the rock of the Melbourne
Formation.

Tunnelling within the rock of the Melbourne Formation is likely to present less
difficult challenges in tunnel construction than tunnelling at a shallower depth through
the mixed ground of the Basalt and Yarra Delta sediments.

Tunnelling within existing road envelopes avoids the conflict with the foundations
and basements associated with existing structures. The number of tunnels, tunnel
configuration and diameter will all impact on the tunnel footprint and therefore the
potential to interact with the sub-surface structures that exist outside of the road
envelope. This will need close consideration once the preferred tunnel alignments are
identified.

The factors that will influence the minimum tunnel depth along this alignment will be
the depth of the Yarra Delta sediments, the existing Melbourne Rail Loop Tunnels,
the CityLink Tunnels and the existing foundations and sub-surface structures. It is
expected that to pass beneath the Yarra River, and stay within the Melbourne
Formation, the tunnel will have to be in the order of -42mAHD deep.
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At the intersection of Grant Street and St Kilda Road a tunnel depth of approximately
-20mAHD is likely required to pass beneath the CityLink Tunnels and at Lonsdale
Street a depth of approximately -15SmAHD is likely required to pass beneath the
existing rail loop tunnels. These tunnel levels will achieve a minimum clearance of
one tunnel diameter below the stated existing sub-surface structures. Depths will need
to be confirmed once an alignment has been confirmed.

The main disadvantage of a deep tunnel will be the increased costs associated with the
construction of stations at a greater depth, the higher running costs associated with
trains operating on tracks at the limiting vertical geometry and stations at the low
points, and longer passenger access travel distances.

Alternatively a shallow tunnel alignment may be feasible, however, there are several

additional significant risks to be considered, these are:

® A higher potential to lower the ground water table which may induce increased
regional settlement of the Coode Island Silt and cause damage to existing
infrastructure.

* High potential to intersect significant groundwater aquifers beneath the Yarra
River which will result in challenging tunnelling conditions and potential
groundwater drawdown and surface settlement.

e  Mixed ground conditions may impede tunnel progression and increase tunnelling
equipment costs.

e Higher risk of undermining / intersecting / interacting with existing foundations,
services and subsurface structures.

The main advantage of the shallower tunnelling option is the easier access that would
be provided for passengers and reduced cost associated with the construction of the
stations at shallower depth. However, this saving may be offset by the increased
tunnelling costs associated with the above risks. The assessment of the feasibility of
either vertical tunnel alignment is subject to obtaining further information on ground
conditions and existing structures.

The following drawing provides a representation of the likely positioning of the
tunnel under the CBD identifying the depth compared to the best information
available at this time relating to the depth of features, structures and footings.
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9.5. Construction concepts

There are many factors that will influence the approach to tunnelling. The basic
choices for methods of tunnelling include:

- Open cut/ Cut and cover: Cut-and-cover is a method of tunnel construction
that is typically used for shallow depth tunnels. Generally speaking the
construction involves the excavation of a cavity / trench from the surface
(cut) which is roofed over (cover) to form the tunnel. Cut and cover tunnels
may be constructed using ‘top-down’ or ‘bottom-up’ construction.

‘Top-down’ construction involves the construction of the tunnel side walls
and roof support structure from ground surface level. Once these structures
are complete, excavation equipment removes the materials within the area
bounded by the roof and walls (ie. area below the roof and between the
walls) and the tunnel cavity is formed.

In ‘bottom-up’ construction the tunnel cavity is excavated as a trench from
the ground surface before construction of the permanent wall and the roof
structure commences.

- Road Header Machine: Road Header Machines (RHMs) are typically used in
rock and comprise of a track mounted machine with a cutting head mounted
on a boom (a movable ‘arm’). The cutting head type can vary dependant on
the rock / soil type but generally comprises of a rotating head. The machine
operator moves the boom and cutting head over the materials requiring
removal, the rotating head displaces / rips the materials which are then
loaded onto a conveyor for removal from the tunnel.

- Tunnel Boring Machine: Tunnel Boring Machines (TBMs) are purpose built
‘all in one’ tunnelling machines which can operate in a wide range of ground
conditions, including rock and soil. The machine excavates materials using a
full face (ie. full tunnel diameter) rotating cutter head. The cutting head
components vary dependent on the ground conditions and groundwater
conditions. A shield surrounds the machine to provide temporary protection
to the operators from falling rock. In some cases, the shield also provides
tunnel wall support. As the TBM progresses forward, temporary or
permanent tunnel lining is placed through or behind the shield. The TBM
progresses forward by either jack / pushing off the edge of the placed tunnel
lining or by ‘gripping’ onto the natural materials of the tunnel walls and
pushing forward. Materials are removed from the machine by means of a
conveyor.

- Drilling and Blasting: Drill and blast excavation involves the detonation of
explosive charges that have been installed in drill holes in the face of the
advancing tunnel. This technique is typically used in rock conditions where
strength is too great for mechanical excavation methods (such as excavation
with a Road Header). Drilling and blasting breaks up and loosens the rock
mass. Once broken and loosened, the materials are removed by underground
truck loaders and placed in dump trucks that transport the rock out of the
tunnel.
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10.Indicative Cost Estimate

A high level cost estimate for the preferred package of treatments, comprising of the
East West Rail Link and the Tarneit Link is in the order of $8.5 billion. An indicative
breakdown of the estimate is as follows:

o East West Rail Tunnel —Western Section (Footscray to Domain) $4.5 billion
o  East West Rail Tunnel — Eastern Section (Domain to Caulfield) $2.5 billion
e Western Suburbs Tarneit Link (Werribee to Deer Park) $1.5 billion

11.Staging

A major tunnelling project from Caulfield to West Footscray, some 17km or more,
and a new rail corridor through Tarneit, some 34km, would take a number of years to
deliver. Therefore, if this approach is to be successful it will be necessary to divide
the project into manageable stages such that the benefits of the total scheme can be
progressively delivered and benefits realised. The following is a suggested conceptual
approach. Significant additional work would be required in order to prove the staging
concepts before accepting this as a solution.

. Stage 1 — East West Rail Tunnel Western Section, Footscray through to Domain
plus Tarneit Link

o Stage 2 — East West Rail Tunnel Eastern Section, tunnel continues from Domain
through to Caulfield

Timing of the proposal will be dependant on the appropriate planning approvals
process and availability of appropriate construction resourcing.
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12.0Other considerations
Freight Context

The movement of freight is a derived demand and a function of production and
consumption in the context of the demographic and geographic characteristics of the
location of that movement. It is a private sector activity undertaken on public
(largely) infrastructure, which is generally shared with other users. It occurs in the
context of global supply chains and is influenced by local and global financial effects,
and Government policy.

The efficient and safe movement of freight is recognised as being important to the
Victorian economy. This relates to the movement of domestic freight, and also
interstate and export trade. In addition to being efficient and safe, freight transport
impacts on the environment and amenity need to be minimised to ensure the
liveability of Melbourne (in particular) continues to be highly rated. However, the
prevailing dynamics of the freight transport system may alter substantially over the
next two to three decades as population increases (potentially substantially increasing
traffic congestion in Melbourne), community standards for safety and amenity
increase, and environmental considerations increase in prominence (especially GHG
minimisation and an increased price for energy).

For supply chains that operate in or through Victoria to remain globally competitive it
is necessary for the most efficient transport mode(s) to be used as part of those supply
chains. While the market is generally effective in this regard, there may be some
areas of market failure, including the market’s inability to address deficiencies in
public infrastructure and regulation. The market is also relatively unable to account
for unpriced externalities.

In this context, the Victorian Government has a policy of seeking to increase the rail
mode share for freight, especially from Ports. This is articulated in strategies, such as
the draft Port@L Strategy, including the potential development of metropolitan
container shuttle trains and a network of outer metropolitan inter-modal (road/rail)
terminals / inland ports.

South Eastern Rail Freight

The concentration of industry and population in the south-eastern suburbs suggests
the potential development of a major inter-modal facility in the Dandenong region,
potentially at Lyndhurst.

In addition, while the focus of port development will be at the Port of Melbourne for
the foreseeable future, the Port of Hastings offers potential for development in the
longer term. A range of options to improve rail connections to Hastings are currently
being explored.

Separately or collectively these two developments would require an expanded
capacity for rail freight movement between the south-east and the existing interstate
rail freight network focussed on the rail yards adjacent to the Port of Melbourne.
There are no easy options for providing this capacity.
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The most viable option is to expand the use of the existing Dandenong rail corridor.
The existing rail reservation offers potential for additional rail tracks between
Dandenong and Oakleigh. Between Oakleigh and the Port of Melbourne the available
reservation is severely constrained and land acquisition would be problematic.
Further, projected passenger railway growth alongside a freight railway will lead to
the need to grade separate the road and rail movements. The only potential answer is
to find an alternate route with a new underground link being the best option.

The characteristics of passenger and freight railways are significantly different with
the passenger railway able to tolerate much greater gradients and curves than the
freight railway. Also, an underground passenger railway is able to be constructed
with stations at strategic locations which enhances transport opportunities and
regional development. For these reasons, the underground railway needs to be a
passenger system as described elsewhere in this report.

The alignment of the surface railway between Oakleigh and Richmond is suited for
freight train operations. With the long term projected freight track and the
efficiencies able to be gained from modern freight train operations, it is most likely
that the surface railway operating with freight only services would not require grade
separations. A new underground rail freight link between Richmond and Dynon, and
possibly further west, would be unavoidable in the long term if the rail freight task is
to grow substantially and freight train movements through the CBD are considered
unacceptable.

Northern and Western Rail Freight

There is potential to further develop a major inter-modal facility to the north of
Melbourne, at Somerton and possibly at Donnybrook, to allow transfer of interstate
freight movement to and from the north to transfer between road and rail. A
dedicated freight rail link already exists between Donnybrook and the Port of
Melbourne that could be developed to meet an expanded demand.

There is also potential to develop a major inter-modal facility to the west of
Melbourne. No site has been identified for such a facility. The development of the
Tarneit rail line for passenger services would open up a range of options for a new
facility connected with the existing freight rail network at Sunshine.

Any development of a Melbourne-Brisbane inland railway would increase the
interstate rail freight task and may bring forward the need for the above facilities.

Urban Redevelopment

Construction of the East West Rail Link would create options for redevelopment
around new stations.

In particular, a new station in West Melbourne would encourage higher value use of
land currently used for industrial and light industrial purposes within 2 kilometres of
the CBD, similar to the current redevelopments to the south (Southbank) and the west
(Docklands) of the CBD.
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Other key areas which may provide urban renewal opportunities include West
Footscray, Footscray, particularly supporting its function as a transit city, Carlton and
the hospital precinct, and the Domain. Further opportunities may exist on the eastern
section depending on where new stations are included in the tunnel.

Impacts on the Tram System

The corridor between Melbourne University and StKilda Road is one of the busiest
corridors in Melbourne. The corridor is served by numerous tram routes operating to
and from suburbs to the north and south. Tram stops are amongst the busiest loading
points in the network, busier than most railway stations.

The concentration of nine tram routes in Swanston Street is close to the limit of
capacity of operations.

The East West Cross City Rail Link would allow many commuters from the Northern
and Caulfield Groups to directly access Melbourne University and StKilda Road
without needing to transfer to trams. Similarly, rail commuters from the Clifton Hill
and Burnley Groups could transfer to the new train link to complete their journey.

Impacts on the Environment

The East West Rail Link would allow for the metropolitan rail system to carry
significantly more people, relieving road congestion and reducing the environmental
impacts of the transport system. By allowing approximately 34,000 additional people
to access the city by rail during the peak hour, at least 60,000 tonnes of greenhouse
gases would be saved per annum. Diverting travel from cars to rail would also reduce
air pollution health impacts, noise, and improve amenity.
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13.Conclusions & recommendations

Continuing strong growth in patronage on Melbourne’s trains has led to overcrowding
and declining service reliability. Progressive expansion of the capacity of the rail
system will be needed if it is to meet the future transport needs of Melbourne.

Various initiatives are underway or planned to expand capacity to meet needs for the
next decade. At that point, however, further growth will be constrained by the
limitations of the central area, particularly as it affects the Northern and Caulfield rail
groups, and western access to the central area.

Demand projections clearly indicate that the Northern and Caulfield Groups will have
problems in satisfying the future movement of passengers into Melbourne’s CBD.

In order to continue to satisfy passenger demand, a ‘bypass’ of the inner core area will
be required or additional capacity added to the existing infrastructure. Without these
measures it is expected that the network’s reliability will diminish and its ability to
provide a competitive public transport option to the growth areas of Melbourne will
be significantly constrained. Furthermore, it is considered that this constraint will
also have a negative affect on the growth of central Melbourne.

The network’s ability to continue to operate reliable services whilst capacity of the
infrastructure is increased will be a key challenge in coming years. Most
infrastructure options will have significant disruptive elements which will affect
passenger confidence in the system.

A new underground rail link between the Northern and Caulfield groups (the East
West Rail Link) would provide capacity for growth for a generation, similar to the
doubling in train patronage enabled by the construction of the existing Underground
Loop a generation ago. At the same time it would open opportunities to develop rail
freight services in the Caulfield corridor.

An East West Rail Link is technically feasible and would involve a 17 kilometre two-
track tunnel between West Footscray and Caulfield, 7 new stations, and connections
to Melbourne Central and Flinders Street Stations. Construction could be staged to
match growth in demand.

The East West Rail Link would only address Inner Core capacity constraints and
significant capacity upgrades will be required in the western suburbs for the Northern
Group of rail services to be able to cater for projected growth. A Tarneit link would
provide the required capacity improvement in the west by completely segregating
metropolitan operations from V/Line operations, and would enable full utilisation of
the East West Rail Link.

The project would cost an estimated $8.5 billion and take a decade to plan, design and
construct.
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A strategy that that packaged the East West Rail Tunnel with the Tarneit Link would
enable the rail network to be managed effectively over the next generation, and could
be operationally staged as follows:

Stage 1 — East West Rail Tunnel Western Section plus Tarneit Link
Stage 2 — East West Rail Tunnel Eastern Section

The package would:

more than double the capacity of both the Northern and Caulfield groups of
lines, the lines serving four of the five Growth Areas of Melbourne;

provide capacity for an additional 40,000 commuters to enter and leave the
CBD each hour, equivalent to the construction of 20 new freeway lanes to
each of the west and south-east. On existing roads these trips would add some
$600 million each year to traffic congestion costs and $200 million each year
to car parking costs;

reduce greenhouse gas emissions by 60,000 tonnes each year compared with
the alternative of not providing additional rail capacity;

reduce travel times for individual commuters by as much as 20 minutes;
provide capacity for the rail network to be extended into growing outer
suburbs in the future;

provide opportunities to introduce new technologies into Melbourne’s
railways, such as new signalling technologies for the East West Rail Tunnel or
much longer trains, thereby further expanding the capacity for growth;
provide opportunities for expansion of rail freight capacity when needed for
the development of inland ports and the development of the Port of Hastings;
provide opportunities for urban redevelopment around new stations; and
provide capacity for travel in the busy Melbourne University-StKilda Road
corridor, relieving pressure on tram services in Swanston Street.
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