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The project involves the construction and operation of a metro rail line, around

16.5 kilometres in length, between Chatswood and Sydenham. New metro stations
would be developed at Crows Nest, Victoria Cross, Barangaroo, Martin Place,

Pitt Street and Waterloo, as well as new underground platforms at Central Station.
Full details on the project are detailed in Chapter 6 (Project description - operation)
and Chapter 7 (Project description - construction).

To be carried out on land in the suburbs of Chatswood, Artarmon, Lane Cove North,
Naremburn, St Leonards, Crows Nest, North Sydney, McMahons Point, Barangaroo,
Millers Point, Sydney, Haymarket, Surry Hills, Chippendale, Redfern, Waterloo,
Alexandria, Eveleigh, Erskineville, Newtown, St Peters and Marrickville.

The project track alignment would be mainly located underground in twin tunnels
extending from Chatswood, crossing under Sydney Harbour, and continue to Sydenham.
New metro stations would be developed at Crows Nest, Victoria Cross, Barangaroo,
Martin Place, Pitt Street and Waterloo, as well as new underground platforms at

Central Station.

An Environmental Impact Statement is attached that assesses all matters specified in
the Secretary’s Environmental Assessment Requirements dated 22 December 2015, in
accordance with Part 5.1 of the (NSW) Environmental Planning and Assessment Act 1979
and other relevant legislation.

| certify that | have prepared the contents of the Environmental Impact Statement
in accordance with Schedule 2 of the Environmental Planning and Assessment
Regulation 2000 and the Secretary’s Environmental Assessment Requirements
dated 22 December 2015, and that, to the best of my knowledge the information
contained in the Environmental Impact Statement is not false or misleading.

A =

Jesse Death Todd Brookes
3 May 2016 3 May 2016
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Executive summary

Sydney Metro would transform Sydney, cutting travel times, reducing congestion and delivering
economic and social benefits for generations to come.

It would boost economic activity by more than $5 billion a year, supporting major jobs and business
growth along its more than 65 kilometre route with better connectivity and land development
opportunities and greatly improving business logistics, especially for knowledge-based businesses.
Sydney Metro would deliver this major economic boost by:

Improving access to jobs
Changing the way people move about the city and reduce congestion
Allowing people to travel from one key centre to another in minutes

Enabling housing and employment growth along the Global Economic Corridor
and west to Bankstown

Encouraging greater commercial development - and jobs - in key areas of the city
and North Sydney

Delivering huge flow-on benefits across productivity, wages and the state’s overall
economic performance.

Employment across Sydney is expected to increase from 2.1 million workers today to about 3 million
by 2031. About 60 per cent of people would work in the Global Economic Corridor stretching from
Macqguarie Park, through Chatswood, North Sydney, the Sydney CBD and on to Sydney Airport.
Sydney Metro would connect people across Sydney to these jobs.

Over the next 15 years, NSW will require infrastructure to support 40 per cent more train trips,

30 per cent more car trips and 31 per cent more households. Sydney Metro City & Southwest is
identified as a key infrastructure project as part of the NSW government’s infrastructure investment
program. The NSW Government is committed to the creation of 150,000 new jobs over the next
four years. Through investment in infrastructure such Sydney Metro, new jobs and apprenticeships
are being created for the construction sector.

Sydney Metro is a key component of Sydney’s Rail Future (Transport for NSW, 2012a), a plan to
transform and modernise Sydney’s rail network so that it can grow with the city’s population and
meet the needs of customers in the future.

The Sydney Metro network consists of Sydney Metro Northwest (previously known as the North West
Rail Link) and Sydney Metro City & Southwest. The proposed Sydney Metro City & Southwest
comprises two core components:

Chatswood to Sydenham (the subject of this Environmental Impact Statement). New 15.5 kilometre

twin tunnels from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham.

Sydenham to Bankstown upgrade. Proposed upgrade and conversion of the existing 13.5 kilometre
railway from Sydenham Station to Bankstown to metro standards. This will be subject to a separate

environmental assessment process.
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Executive summary

Key features of the project

The key components of the project (from north to south) would include:

Realignment of T1 North Shore Line surface track within the existing rail corridor between
Chatswood Station and Brand Street, Artarmon, including a new bridge for a section
of the ‘down’ (northbound) track to pass over the proposed Chatswood dive structure

About 250 metres of new aboveground metro tracks between Chatswood Station
and the Chatswood dive structure

A northern dive structure (@about 400 metres in length) and tunnel portal just north
of Mowbray Road, Chatswood

About 15.5 kilometres of twin rail tunnels (that is, two tunnels located side-by-side) between
the northern dive structure and Bedwin Road, Marrickville (the Marrickville dive structure)

A substation (for traction power supply) at Artarmon

New metro stations at Crows Nest, Victoria Cross, Barangaroo, Martin Place, Pitt Street
and Waterloo, as well as new underground platforms at Central Station

A southern dive structure (about 400 metres in length) and tunnel portal north of Sydenham
Station and south of Bedwin Road, Marrickville

A services facility (for traction power supply and an operational water treatment plant)
adjacent to the southern dive structure.

The project would also include a number of ancillary components, including new and alterations
to existing overhead wiring, signalling, access tracks / paths, rail corridor fencing, noise walls, fresh
air ventilation equipment, temporary and permanent alterations to the road network, facilities for
pedestrians, and other construction related works.

The proposed alignment, stations and key operational ancillary infrastructure are shown in Figure E-1.
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Executive summary
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Executive summary

Project objectives

A set of objectives has been developed for the project having regard to the key challenges
and strategic land use and transport policies. The objectives for the project are:

Improve the quality of the transport experience for customers

Provide a transport system that is able to satisfy long-term demand

Grow public transport patronage and mode share

Support the productivity of the Global Economic Corridor

Serve and stimulate urban development

Improve the resilience of the transport network

Improve the efficiency and cost effectiveness of the public transport system
Implement a feasible solution recognising impacts, constraints and delivery risk.

The proponent

The proponent for the project is Transport for NSW, which is the lead agency of the
NSW transport portfolio, with primary responsibility for:

Transport coordination
Transport policy and planning
Transport services

Transport infrastructure.

A specialised delivery office has been established as part of Transport for NSW to manage
the planning, procurement and delivery of the Sydney Metro network.

Project need and benefits

The project has been developed within the framework of the transport and planning strategies
identified in State government policies. In particular this includes the 72 NSW Premier priorities
(established to grow the economy, deliver infrastructure, and improve health, education and
other services across NSW), Sydney’s Rail Future: Modernising Sydney’s Trains, Draft Metropolitan
Strategy for Sydney 2037 and the NSW Long Term Transport Master Plan.

These polices indicate a strategic need to:

Significantly increase transport capacity in key parts of the network, especially to the
Sydney CBD and the Global Economic Corridor

Drive productivity through integrated transport and land use planning to realise the
productivity benefits of having businesses close together enabling increased interaction,
knowledge sharing and collaboration

Effectively develop infrastructure to cement Sydney’s position among the world’s most
liveable cities and Australia’s only global city.
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Executive summary

Sydney Metro would deliver a step-change in the capacity of Sydney’s rail network by providing
a fully automated rail system across Sydney, supporting high demand with a high capacity,
turn-up-and-go service.

Sydney Metro, together with signalling and infrastructure upgrades across the existing network,
would increase the capacity of the rail network through the Sydney CBD from about 120 per hour
during peak periods today, to up to 200 services per hour beyond 2024, including capacity for up
to 60 metro trains per hour during peak periods (or 30 trains per hour in each direction). This would
eqguate to an increase of up to 60 per cent capacity across the network. This means that the railway
network across greater Sydney would have room for an extra 100,000 train customers per hour in
the peak. The fully automated, Sydney Metro network would have the ultimate capacity to operate
30 trains an hour through the Sydney CBD in each direction - a train every two minutes each way.
The proposed new stations would alleviate congestion at Wynyard, Town Hall, Central, Redfern and
Green Square stations.

Sydney Metro would deliver a new tier for Sydney’s rail network, supporting high demand with a
high-capacity, turn-up-and-go service. It is being developed with an emphasis on supporting the
needs of customers for ‘door to door’ journeys from origin to destination as shown in Figure E-2.
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Executive summary

Other key benefits of the project include:

Doubling the number of train paths available from the north to Sydney’s CBD (by introducing
new metro lines beneath Sydney Harbour)

Strengthening connections and access across Sydney, particularly within the
Global Economic Corridor

Providing new connections to the rail network - including connections to the T4 Eastern
Suburbs Line at Martin Place Station, and direct connections between the Sydney CBD with
the north west

Improving the capacity, reliability and efficiency of the existing transport system,
by relieving the pressure on existing rail lines, Sydney CBD train stations, Sydney CBD,
North Sydney and Sydney South bus routes, and the Sydney CBD road network

Providing the opportunity for urban development opportunities particularly around
the new stations at Crows Nest, Victoria Cross, Barangaroo and Waterloo

Providing the opportunity for the progressive renewal of the ageing Waterloo
social housing estate including a mix of private, affordable and social housing

Improving network resilience through the Sydney CBD and across Sydney Harbour
by providing an additional route during planned and unplanned events affecting
other Sydney CBD and harbour links

Health benefits with the creation of safer and more appealing conditions for
pedestrians, cyclists and other transit users in the areas around the stations.

Sydney Metro would also provide important urban renewal and development opportunities
through the application of transit oriented development principles that support government
objectives to achieve a more sustainable and efficient use of land to meet Sydney’s growth.
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Executive summary

Construction program and major civil construction works
A number of construction sites would be required for the project. These include locations
for tunnel equipment and support, stations, surface track and ancillary facilities.

Subject to planning approval, construction is expected to start in early 2017 and continue over
about six years. This would be followed by testing, commissioning and preparation for operation.
Services are expected to start in 2024. An indicative construction program is shown in Table E-1.

Table E-1 Indicative construction program

Indicative construction timeframe

Construction 2017 2018 2019 2020 2021 2022 2023 2024
activity Q1 G2 Q3 Q4 Q1 Q2 @3 Q4 Q1 @2 @3 Q4 Q1 Q2 @3 G4 Q1 Q2 @3 @4 Q1 G2 @3 @4 Q1 G2 @3 Q4 Q1 G2 Q3 Q4
T —

Ig:gﬁluction ¢ 1

Station excavation ° PY

and structural works

Ancillary facility
excavation and *—

structural works

Tunnel rail systems
fit out ® ®

Station construction
and fit out

Ancillary facility
construction and o*—0
fit out

Testing and
commissioning 0

Environmental assessment

This Environmental Impact Statement has been prepared in accordance with the provisions of Part 5.1
of the Environmental Planning and Assessment Act 1979. In particular it addresses the requirements
of the Secretary of the Department of Planning and Environment. It also includes consideration of
the issues raised by the community and stakeholders during the development of the project.

It is inevitable that a project of this scale and location in a heavily urbanised environment would

have some adverse impacts, particularly during construction. These impacts need to be considered
within the context of the overall objectives of the project and the significant transportation and other
benefits it would provide over the medium to longer term and particularly for future generations.

Key environmental issues have been examined throughout the design and development process.
Consultation has been carried out with affected stakeholders to identify key potential impacts at an
early stage. Where possible, these would be avoided or appropriate mitigation measures developed.
This has resulted in a number of design changes and refinements that have mitigated many of the
potential significant impacts.

Despite these efforts, a number of adverse impacts would remain. These impacts would be largely
temporary and confined to the construction period. The main impacts identified in the environmental
assessment are described in the following sections.
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Executive summary

Traffic and transport

When operational the project would provide significant improvements to the public transport network
capacity and efficiency including new public transport interchange facilities at and around stations.

It would improve reliability across the rail network by reducing train crowding, platform and station
crowding. It is also expected to provide wider road network benefits by encouraging greater use of
public transport. There would be no material change to the performance of road intersections during
operation. However there would be temporary adverse impacts during construction which would be
minimised as much as possible.

The project would require construction work to be carried out adjacent to areas with high volumes
of traffic and pedestrians. This would result in some temporary impacts to traffic performance on
the surrounding road network due to construction vehicles, temporary road closures, loss of parking
spaces and loading zones, relocation of bus stops, and temporary closure or diversions of pedestrian
and cyclist access.

Construction works at the Chatswood dive site (northern) would require the permanent demolition
of the Nelson Street bridge over the T1 North Shore Rail Line. To maintain the primary movement
facilitated by Nelson Street, it is proposed to construct an all vehicle right-turn movement from the
Pacific Highway southbound to Mowbray Road westbound. This would also require the localised
widening of the Pacific Highway to the north of the Mowbray Road intersection.

The removal of spoil would generate the highest volumes of heavy vehicle traffic. The main tunnel
spoil removal sites at the Chatswood and Marrickville dive sites have direct access to major arterial
roads with minimal use of local residential streets.

Key pedestrians impacts during construction would include the temporary closure of some of the
paid underground pedestrian connections at Central (a temporary pedestrian bridge would be
provided), closure of Devonshire Street pedestrian tunnel for a period of around two weeks and
temporary partial closure of Martin Place over a period of about six months. Safe alternative surface
pedestrian and cyclist access would be provided. In addition, the existing entry and exit points,
including the underground connections, to the existing Martin Place Station located to the west of
Castlereagh Street would be permanently closed. Entry and exit to the existing Martin Place Station
would remain via the existing point east of Castlereagh Street and via the new metro southern entry.

The short-term temporary (weekend) closures of Frank Channon Walk located near the northern
surface track works at Chatswood would also be required during construction. During this period,
pedestrians and cyclists would need to use either the Pacific Highway or Orchard Road to access
Chatswood Station from areas to the south.
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Executive summary

Noise and vibration

Given the nature and duration of works and the close proximity of receivers after the implementation
of acoustic sheds and barriers, airborne noise during construction is expected the exceed noise
management levels at all sites - and at some sites by possibly more than 20dB(A). During the
night-time, airborne noise levels are expected to generally comply with the criteria though there
would some moderate exceedances at some locations. Mitigation measures would be implemented
including acoustic enclosures, and temporary noise barriers.

Ground-borne noise during construction from rock hammering excavation activities is expected

to be very high at a number of the station excavation sites - and potentially higher than 75 dBA
during the day and 45 dBA during the night. In order to reduce the duration of these impacts,
blasting is proposed to be used as an excavation method at the majority of stations. Preliminary
blasting scenarios developed to comply with the blasting criteria show substantial reductions in the
duration of rock hammering impacts at most station sites. Further work would be carried out during
detailed construction planning including trial blasts with small charge sizes to determine site specific
characteristics and to assess the level of predictability. Blasts would be designed to comply with

the relevant levels for air-blast overpressure and ground vibration.

For tunnelling, a number of exceedances for ground borne noise levels are also expected to occur -
the highest exceedances (Up to 10dB(A) above criteria), are predicted at residential receivers between
the Chatswood tunnel portal and Artarmon substation, around Pitt Street and Waterloo stations and
just north of the Marrickville dive site. These levels are not expected to occur for longer than a few days.

Construction vibration levels are anticipated to remain below the cosmetic damage vibration
screening criteria, with some exceptions. For these structures, a more detailed assessment of the
structure and attended vibration monitoring would be carried out such that vibration levels remain
below appropriate limits for that structure. For heritage items, the more detailed assessment would
specifically consider the heritage values of the structure.

A project specific Sydney Metro Construction Noise and Vibration Strategy has been developed and
would provide a framework for implementation of appropriate mitigation measures. Further measures
to minimise and manage construction noise and vibration impacts would be identified during detailed
design and construction planning in close consultation with the community.

When operational, through the provision of measures incorporated into the design (such as track
form in the tunnels and noise barriers), the project would generally comply with all relevant noise

and vibration criteria. One receiver adjacent to the surface track works in Chatswood is predicted to
have residual noise levels above the trigger values. Additional measures would be investigated during
detailed design including at property treatment if required.
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Executive summary

Heritage

The project would have a direct physical impact on three State heritage listed properties - Millers Point
& Dawes Point Village Precinct (minor impact), Martin Place Railway (moderate impact) and Sydney
Terminal and Central Railway Station Group (moderate to major impact) and seven local heritage
items. There would also be indirect and potential indirect impacts to around eight State heritage

listed properties and around 28 local heritage listed properties (ie vibration and visual changes).

In addition to archival recording and reporting of directly impacted heritage properties, management
and mitigation measures have been identified to minimise direct and indirect impacts to adjacent
and / or adjoining heritage items. Where direct impacts are unavoidable, this would include
opportunities for the retention, conservation and / or reuse of original and significant heritage fabric.
Consultation would be carried out with Sydney Trains and the Heritage Council of NSW during
design development and an appropriately qualified and experienced heritage architect would form
part of the Sydney Metro Design Review Panel and would provide independent review periodically
throughout detailed design.

Construction of the project would not directly or indirectly impact on any previously recorded
Aboriginal heritage sites. There is a moderate to high potential for unrecorded items of Aboriginal
heritage significance to be present in sub-surface contexts at Barangaroo Station and portions of the
construction sites for Martin Place, Pitt Street, Central and Waterloo stations and the Marrickville dive
site (southern).

Land use and property

The project would require 98 total property acquisitions and three partial property acquisitions.

All property acquisition would be managed in accordance with the Land Acquisition (Just Terms
Compensation) Act 1991. It would also be necessary to acquire stratum for the tunnel below the

surface of properties under the Transport Administration Act 1988.

During construction, land use issues would largely relate to indirect impacts associated with reduced
amenity such as traffic, noise, air quality, access etc. These issues have been addressed in the specific
topic areas. There would be a temporary loss of open space areas associated with the temporary
works at Blues Point Reserve. Following activities at this site, the public reserve would be restored

to its condition prior to construction. As part of the reinstatement of this open space, Sydney Metro
would also explore opportunities for enhancements in consultation with North Sydney Council.

When operational, the project would have no major direct impacts on land use, though would
offer substantial future development opportunities. Sydney Metro would address development
opportunities and resultant impacts in an integrated manner in direct collaboration with key
planning agencies, including the Department of Planning and Environment, UrbanGrowth NSW,
the Greater Sydney Commission and the relevant local councils. This may include separate
development assessment and approval processes which would include further opportunity

for community and stakeholder input.
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Executive summary

Soils, contamination and water quality

Given the relatively small areas of surface disturbance anticipated during construction, soil erosion
would be adequately managed in accordance with proven standard mitigation measures.

There is a high probability of encountering acid sulphate soils at Barangaroo and between
Waterloo Station and the Marrickville dive site. Any acid sulfate soils encountered would be effectively
managed in accordance in well-established and proven management and mitigation measures.

The project has a high likelihood of encountering contamination at construction sites in Chatswood
and Barangaroo, and the ground improvement work in Sydney Harbour. The risk of impacting on
sensitive ecological environments or construction workers, users or visitors would be minimised

by well-established mitigation measures.

Due to the expected ground conditions underneath Sydney Harbour, ground improvement to the
seabed would be required prior to excavation of the tunnels. Any potential impacts on the water
quality of Sydney Harbour during ground improvement work would be managed through measures
such as a silt curtain around the grout barges. A water quality monitoring program would also be
implemented to ensure the identification and management of any events.

Groundwater and geology

During construction, there would be potential for off-site impacts on groundwater. These changes
would generally be within the natural variation of groundwater levels encountered in the past and
so are not expected to cause any issues. No change in groundwater is expected at any existing
groundwater extraction site.

For the project, a majority of the underground excavation would be within rock that has low
permeability, therefore it is expected that settlement associated with groundwater drawdown
would be minimal.

The metro tunnels would be tanked (designed to inhibit the inflow of groundwater, typically using
concrete lining and waterproofing membrane), so limited to negligible change is expected to
groundwater levels along the tunnel alignment. Similarly, the cross passages and most of the station
caverns would be tanked, so no change is expected to groundwater levels.

Groundwater collected from any drained station excavations and caverns would be transferred to
a permanent water treatment plant at Marrickville prior to discharge to stormwater. The discharge
water quality level would be determined in consultation with the NSW Environment Protection
Authority during detailed design, taking into consideration the current water quality of the
receiving watercourse.
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Executive summary

Hydrology and flooding

The majority of construction sites are currently impervious to infiltration and well-established drainage
systems are already in place to cater for stormwater flows. At these sites construction activities would
not result in any major increase in stormwater volumes or peak flow rates.

At some sites, construction may result in minor changes to existing localised surface water and / or
stormwater flow regimes. Erosion and sediment controls, including the redirection and capture of
construction site runoff, would be used to manage drainage on construction sites prior to discharge
into existing drainage infrastructure.

The Marrickville dive site would be located within a flood-prone area. Potential flood impacts during
construction would be managed through detailed construction planning, including the development
of appropriate site layouts and staging of construction activities, to avoid or minimise obstruction

of overland flow paths and limit the extent of flow diversion required.

When operational, the aboveground station infrastructure would be located within the footprint
of existing development and would have a negligible impact on the existing surface hydrology.
All surface water from aboveground facilities and tunnel dive structures would also be collected
by new drainage infrastructure and connected to existing stormwater systems.

No additional properties would be flood-affected as a result of the project. Flood modelling

indicates that the permanent Marrickville dive structure (in addition to elements of the Sydenham

to Bankstown project located at and to the north of Sydenham Station) would result in a worst

case increase in flood levels within the existing rail corridor of about 470mm in a 100 year annual
recurrence interval flood event. The frequency of Sydney Trains rail service disruptions due to flooding
would not be increased in the vicinity of the Marrickville dive structure. These increases would only
occur in areas that already experience flooding. The flood level increases would also be largely
confined to the existing rail corridor and adjacent roads. The project is not likely to require changes to
existing community emergency management arrangements for flooding and there would not be an
increase in social and / or economic costs to the community as conseguence of flooding.

Sustainability

Sustainability principles have been incorporated throughout the design development process.
A project specific environment and sustainability policy has also been developed.

Project contractors would be required to clearly identify how they would achieve specific sustainability
objectives, initiatives and targets. This approach would encourage industry to develop innovative
value-for-money sustainability solutions. Key sustainability themes would include: governance, carbon
and energy management, pollution control, climate change resilience, resources (water efficiency and
waste and materials), biodiversity conservation, heritage conservation, liveability, community benefit,
supply chain, workforce development and economic factors.
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Executive summary

Energy consumption and greenhouse emission

When operational, energy consumption is estimated to be around 66,500 megawatt-hours per year
(equivalent to around 1,000 households). The estimated greenhouse emissions would be around
66,000 tonnes of carbon dioxide equivalent per year.

An iterative process of greenhouse gas assessments and design refinements would be carried out
during detailed design and construction to minimise greenhouse gas emissions. Performance would
be measured in terms of a percentage reduction in greenhouse gas emissions from a defined
reference footprint. The project would offset 25 per cent of electricity consumption during
construction and 100 percent of electricity consumption during operation.

Whilst difficult to quantify and assess, the project would also have the real potential to reduce
regional greenhouse gas emissions by providing a low greenhouse gas alternative to private car travel.

Business impacts

Construction of the project would result in broad economic benefits by way of job generation and
construction multipliers. Locally, many businesses would receive positive impacts with construction
workers requiring food and beverage services and other goods.

Negative impacts would include direct impacts to businesses where properties are to be acquired.
Indirect business impacts would include temporary constraints or restrictions on servicing and
delivery / access, amenity issues such as increased traffic congestion, noise, vibration and dust,
changes to customer access and parking. Measures would be implemented to minimise temporary
impacts on businesses.

When operational, impacts at the local and regional scales would be largely positive due to the
enhanced capacity and frequency of transport services with improved access to the Sydney CBD
including Barangaroo. The new stations at Victoria Cross, Crows Nest, Barangaroo and Waterloo would
also enhance the appeal and attraction of visiting, investing, living and working in these precincts.

Cumulative impacts

Given the potential overlap of construction with a considerable number of large infrastructure
projects particularly in the Sydney CBD and around the dive structures, the key potential cumulative
impact was determined to be construction traffic and transport. Cumulative impacts would be

highly dynamic and time / activity specific, so are difficult to define in any detail at this stage of the
assessment process. Sydney Metro would work closely with the CBD Co-ordination Office to manage
and co-ordinate the interface with other major projects under construction at the same time and
would consult a range of state and local government agencies.

Other issues

A number of other issues were assessed including biodiversity, Aboriginal heritage, landscape
character and visual amenity, air quality, hazard and risk, and waste management. No issues of
major risk or consequence were identified. Notwithstanding, management and mitigation measures
have been identified to minimise any potential impacts.

Sydney Metro | Chatswood to Sydenham EIS Xiii



Executive summary

Community consultation

The stakeholder and community consultation process for the project has played an integral role
in informing and scoping investigations for this Environmental Impact Statement and will continue
to do so through construction.

Engagement with the community and stakeholders began in June 2014 with the announcement
of the then Sydney Rapid Transit project as an extension of the then North West Rail Link
(now Sydney Metro Northwest).

Key activities have included:
Stakeholder consultation following the announcement in June 2014

Project scope consultation and engagement following the announcement
of Sydney Metro City & Southwest in June 2015

Industry consultation in June and December 2015
Engagement following the project update announcement in November 2015
Engagement following the announcement of the Waterloo Station location in February 2016
Engagement regarding the Blues Point temporary site in February 2016.
Key stakeholders for the project have included:

State agencies (eg Department of Planning and Environment, Roads and Maritime Services,
Environment Protection Authority, NSW Office of Water, Port Authority of NSW,
Sydney Water and Office of Environment and Heritage)

Local government (Willoughby, Lane Cove, North Sydney, City of Sydney and Marrickville councils)
Public utilities, and business and industry groups near the project

Directly impacted communities

The broader community.

Transport for NSW has been and continues to be interested in community and stakeholder feedback
on the project. The Sydney Metro communication objectives include to:

Communicate the rationale for the project and the broader network benefits it will deliver,
including how it fits into the NSW Government’s plans to increase Sydney’s rail capacity

Communicate the Sydney Metro concept and timing

Build community and key stakeholder relationships and maintain goodwill

Provide information about the planning approvals process and encourage community participation
Clearly communicate the corridor protection and property acquisition process.

The project team has developed a community and stakeholder engagement program to continue
to proactively engage with local communities, key stakeholders and government agencies.
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Executive summary

Project justification and conclusion

The NSW Government is committed to delivering a step-change in the capacity and customer
experience of Sydney’s rail network. The project would deliver a brand new tier for Sydney’s
rail network, supporting high demand with a high capacity turn-up-and-go service.

Sydney Metro would provide considerable transport benefits, developed with an emphasis on
supporting the needs of customers for ‘door to door’ journeys. It would significantly increase transport
capacity in key parts of the network, especially to the Sydney CBD and the Global Economic Corridor.
It would also improve reliability across the rail network by addressing current and emerging constraints
such as train crowding, platform and station crowding, and network complexity. This would provide
enhanced customer satisfaction in using public transport and improvements in customer safety.

It would also bring a number of city-building benefits. This would include increased economic activity,
economic productivity, jobs, savings in infrastructure provision, sustainability benefits, health benefits,
more choice of housing and more affordable housing, more access to services, and greater social
equity. In particular it would provide a catalyst for urban renewal and development opportunities
around the new stations at Crows Nest, Victoria Cross, Barangaroo and Waterloo.

The project has been justified in relation to its strategic transport need and its anticipated benefits,
taking into account the objectives of the Environmental Planning and Assessment Act 1979 and
matters of ecologically sustainable development. The project is considered to best meet the
objectives when compared to all other alternatives considered.

Key environmental issues have been examined throughout the design development process.
Consultation has been carried out with affected stakeholders to identify key potential impacts

at an early stage, and where possible, avoided or appropriate mitigation measures developed.

This has resulted in a number of design changes that have mitigated many of the potential
significant impacts. Provided the measures and commitments specified in the Environmental Impact
Statement are applied and effectively implemented during the design, construction and operational
phases, the identified environmental impacts are considered to be acceptable and manageable.
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Executive summary

Next steps

Transport for NSW is seeking approval from the Minister for Planning for the construction and
operation of Sydney Metro Chatswood to Sydenham. Subsequent steps in the process include:

Exhibition of the Environmental Impact Statement for a minimum of 30 days and invitation
for the community and stakeholders to make submissions

Consideration of submissions. Submissions received by the Secretary of Department of Planning
and Environment would be provided to Transport for NSW and any relevant public authorities.
Transport for NSW may then be required to prepare and submit:

A submissions report, responding to issues raised in the sulbmissions

A preferred infrastructure report, outlining any proposed changes to the project
to minimise its environmental impacts or to deal with any other issues raised

Determination of the Environmental Impact Statement. The Minister for Planning, who would then
make a decision on the project and, if approved, set Conditions of Approval.

Consultation with the community and stakeholders would continue throughout the detailed
design and construction phases as required.

Any person wishing to make a submission should use the online form if possible. To find the online form
go to the web-page for the proposal via www.majorprojects.planning.nsw.gov.au/page/on-exhibition.

Your submission must reach the Department of Planning & Environment by close of business
on Monday 27 June 2016. Before making your submission, please read the Privacy Statement
at www.planning.nsw.gov.au/privacy or for a copy, telephone the number below. The Department
of Planning & Environment will publish your submission in accordance with the Privacy Statement.

If you cannot lodge online, you can write to the address below. If you want The Department of
Planning & Environment to delete your personal information before publication, please make this clear
at the top of your letter. You need to include:

1. Your name and address (at the top of the letter only);

2. The name of the application and the application number (SSI 7400);
3. A statement on whether you support or object to the proposal;

4. The reasons why you support or object to the proposal;
5

A declaration of any reportable political donations made in the previous two years. To find out
what is reportable, and for a disclosure form, go to www.planning.nsw.gov.au/donations or phone
1300 305 695 for a copy.

Address:
Department of Planning and Environment
GPO Box 39, SYDNEY, NSW 2001.

Your submission should be marked Attention: Director, Transport Assessments.
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1 Introduction

There are no Secretary’s environmental assessment requirements that relate specifically
to this chapter.

The New South Wales (NSW) Government is implementing Sydney’s Rail Future (Transport for NSW,
2012a), a plan to transform and modernise Sydney’s rail network so that it can grow with the city’s
population and meet the needs of customers in the future.

Sydney Metro is a new standalone rail network identified in Sydney’s Rail Future. The Sydney Metro
network consists of Sydney Metro Northwest (previously known as the North West Rail Link) and
Sydney Metro City & Southwest. The proposed Sydney Metro network is shown in Figure 1-1.

The proposed Sydney Metro City & Southwest comprises two core components:

The Chatswood to Sydenham project (the project), which is the subject of this Environmental
Impact Statement. The project would involve construction and operation of an underground
rail line, about 15.5 kilometres long, and new stations between Chatswood and Sydenham

The second core component would involve upgrading the 13.5 kilometre rail line and existing
stations from Sydenham to Bankstown which will be subject to a separate environmental
assessment process.

Investigations have started on the possible extension of Sydney Metro from Bankstown to Liverpool.
The potential extension would support growth in Sydney’s south west by connecting commmunities,
businesses, jolbs and services as well as improving access between the south west and Sydney’s
CBD. It would also reduce growth pressure on road infrastructure and the rail network, including
the potential to relieve crowding on the T1 Western Line, T2 South Line and T2 Airport Line.

The project is described in detail in Chapter 6 (Project description - operation) and Chapter 7
(Project description - construction) and is subject to assessment by the Department of
Planning and Environment and approval by the Minister for Planning under Part 5.1 of the
NSW Environmental Planning and Assessment Act 1979 (EP&A Act).

The Sydney Metro Delivery Office has been established as part of Transport for NSW
to manage the planning, procurement and delivery of the Sydney Metro network.
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1.3.1 The three-tier rail network

To cater for the differing and changing needs of customers, Syadney’s Rail Future proposes
a three-tiered rail network:

Tier 1: Metro (previously known as Rapid Transit) - ‘turn-up-and-go’ services
and single-deck metro trains (see Section 1.3.2)

Tier 2: Suburban - timetabled services with double-deck trains

Tier 3: Intercity - timetabled services with on-board amenities for long distance trips.

1.3.2 Sydney Metro
Customer journey

The customer experience underpins how Sydney Metro is being planned and designed. The customer
experience incorporates all aspects of travel associated with the transport network, service and
project including:

The decision on how to travel - new metro services would be integrated with other transport
modes, including interchanges with the existing Sydney railway network as well as buses,
light rail and ferries

The travel information available - state-of-the-art technology is proposed to keep customers
connected at all stages of their journey, from smart phone travel apps on the way to stations
to real time journey information at metro stations and onboard trains

The speed and comfort of the journey

The range and quantity of services available at stations, interchanges and within station precincts -
the project would help customers achieve their daily tasks, whether it’'s getting to work or getting
home, for school or education, sport, a day out or running errands.

A high quality door-to-door transport product is critical to attract and retain customers and also to
meet broader transport and land use objectives. This includes providing a system that is inherently
safe for customers on trains, at stations and at the interface with the public domain; providing direct,
comfortable, legible and safe routes for customers between transport modes; and providing a clean,
pleasant and comfortable environment for customers at stations and on trains.

Making it easy for customers at each stage of their journey is integral to the successful delivery
of Sydney Metro.

Sydney Metro features

Sydney’s new generation of fast, safe and reliable metro trains will first operate on Sydney Metro
Northwest, Stage 1 of Sydney Metro. Sydney Metro Northwest will open to customers in the first half
of 2019 with 15 trains an hour (one train every four minutes).

The extension of Sydney Metro into the Sydney CBD and beyond by 2024 would provide ultimate
capacity for a metro train every two minutes in each direction through the Sydney CBD.

Sydney Metro is being delivered with a door-to-door approach for customers, integrating buses,
taxi, parking, cycling and kiss-and-ride infrastructure to make the journey to and from home as
seamless as possible.
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The active precincts in and around Sydney’s new metro railway stations would allow customers
easy access to new retail shops and services to make their door-to-door journey as easy as possible.
Key features of Sydney Metro include:

No timetable - customers can just turn up and go
Opal ticketing - fares set and controlled by the NSW Government the same as the rest of Sydney

Customer service assistants at every station and moving through the network during the
day and night

Australian-first platform screen doors which keep people and objects away from the edge, improving
customer safety and allowing trains to get in and out of stations much faster. These doors run
the full length of all metro platforms and only open at the same time as the train doors

Continuous mobile phone coverage throughout the metro network

Operational performance requirements that include 98 per cent on time running and clean
platforms and trains

Multi-purpose areas for prams, luggage and bicycles
Wheelchair spaces, separate priority seating and emergency intercoms inside trains

Safety benefits including security cameras on trains and the ability for customers to see
inside the train from one end to the other

Video help points at platforms, connecting directly with train controllers - an Australian first

Level access between the platform and train and three double doors per side per carriage
for faster loading and unloading

Heating and air-conditioning in all metro trains
On-board real time travel information and live electronic route maps.

As Australia’s first fully-automated railway, customer safety is a priority of Sydney Metro. At all times,
a team of expert train controllers would monitor the system, making sure everything runs smoothly.

Sydney’s current suburban system can reliably carry 24,000 people an hour per line. Sydney’s new
metro railway has a target capacity of more than 40,000 customers per hour in each direction, similar
to other metro systems worldwide.

Components of the Sydney Metro rail network

The development of a metro rail network in Sydney is one of the key initiatives in Sydney’s Rail Future.
Sydney Metro City & Southwest would extend the metro network from Chatswood to Bankstown.
This section of Sydney Metro comprises two core components: Chatswood to Sydenham (which

is the subject of this Environmental Impact Statement) and the Sydenham to Bankstown upgrade,
which would extend the metro network from Sydenham to Bankstown (subject to a separate
environmental assessment process).

The Sydney Metro network is shown in Figure 1-1.

The first stage of the metro network is Sydney Metro Northwest (formerly the North West Rail Link),
which is currently under construction. This includes a new metro rail line between Rouse Hill and
Epping and conversion of the existing rail line between Epping to Chatswood to accommodate metro
services. Services will start in the first half of 2019 with a metro train every four minutes in the peak
from a new station at Cudgegong Road (beyond Rouse Hill) to the existing station at Chatswood.
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The proposed Sydney Metro City & Southwest would extend the metro network fromm Chatswood
to Bankstown.

The Chatswood to Sydenham project would feature:

Twin tunnels about 15.5 kilometres long between Chatswood and Sydenham,
crossing under Sydney Harbour

New metro stations at Crows Nest, Victoria Cross, Barangaroo, Martin Place,
Pitt Street and Waterloo

New underground metro platforms at Central Station.

Rouse Hill KEY

=—0O— Sydney Metro Northwest
Kellyville =0O=— Chatswood to Sydenham

(== Sydenham to Bankstown upgrade

Cudgegong
Road

Showground

Bella Vista

Castle Hill

Potential metro extension
Existing suburban rail network
Arterial road network

Norwest

Macquarie
University

Chatswood

Crows Nest

Victoria Cross

Martin Place
Pitt Street

Central

Waterloo
Hurlstone
Liverpool Campsie Park Dulwich Hill

Bankstown
»

O---........._....... Lakem Sydenham

CanterburyMakayme /

Belmore

PunchbowlV11eY 74 y
Indicative only, subject to design development Park . -

Figure1-1  The Sydney Metro network

Capacity of the Sydney Metro rail network

The Chatswood to Sydenham project would have the capacity to run up to 30 trains per hour through
the Sydney CBD in each direction, which would provide the foundation for delivering a 60 per cent
increase in the number of trains operating in peak periods, and cater for an extra 100,000 customers
per hour across the Sydney CBD rail lines.
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1.4.1 Location

The project track alignment would be mainly located underground in twin tunnels. The project
would extend from Chatswood Station on Sydney’s north shore, crossing under Sydney Harbour,
and continue to just north of Sydenham Station. The proposed alignment, stations and operational
ancillary infrastructure are shown in Figure 1-2.

1.4.2 Key features

The project involves the construction and operation of a metro rail line, around 16.5 kilometres
in length, between Chatswood Station and just north of Sydenham Station. The key operational
components include;

About 15.5 kilometres of twin rail tunnels (that is, two tunnels located side-by-side)
between Mowbray Road, Chatswood and Bedwin Road, Marrickville. The tunnel corridor
would extend about 30 metres either side of each tunnel centre line and around all stations

About 250 metres of aboveground metro tracks between Chatswood Station
and the northern dive structure

A northern dive structure (about 400 metres in length) and tunnel portal south
of Chatswood Station and north of Mowbray Road, Chatswood

A southern dive structure (about 400 metres in length) and tunnel portal north
of Sydenham Station and south of Bedwin Road, Marrickville

New metro stations at Crows Nest, Victoria Cross, Barangaroo, Martin Place,
Pitt Street and Waterloo, as well as new underground platforms at Central Station

Underground pedestrian links and connections to other modes of transport
(such as the existing suburban rail network) and surrounding land uses

Realignment of T1 North Shore Line surface track within the existing rail corridor between
Chatswood Station and Brand Street, Artarmon, including a new rail bridge for a section
of the ‘down’ (northbound) track to pass over the proposed northern dive structure

Permanent closure and demolition of the road bridge on Nelson Street, Chatswood,
and provision of an all vehicle right-turn movement from the Pacific Highway (southbound)
into Mowbray Road (westbound)

Signalisation of the Mowbray Road / Hampden Road intersection at Chatswood
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Modification (including protection) of the road bridge on Mowbray Road, Chatswood
to accommodate the reconfigured T1 North Shore Line track arrangement

Services within each of the stations, including mechanical and fresh air ventilation
equipment and electrical power substations

A permanent power supply from Pyrmont or Surry Hills to Pitt Street Station

Alterations to pedestrian and traffic arrangements and public transport infrastructure
around the new stations and surrounding Central Station

Signalisation of the Edinburgh Road / Edgeware Road / Bedwin Road intersection at Marrickville
A substation (for traction power supply) at Artarmon

A services facility (for traction power supply and an operational water treatment plant)
adjacent to the southern dive structure

Installation and modification of existing Sydney Trains rail systems including overhead wiring,
signalling, access tracks / paths, rail corridor fencing and noise walls, within surface sections
at the northern end of the project at Chatswood

Removal of the existing Sydney Trains maintenance access point from Hopetoun Avenue,
Chatswood and modifications to the existing access point from Drake Street, Artarmon

Provision of a maintenance access point from Brand Street, Artarmon on the ‘down’ (western)
side of the T1 North Shore Line

Provision of maintenance access stairs from Albert Avenue, Chatswood
Temporary ancillary facilities to support the construction of the project.

Full details on the project, including construction and operational elements, are detailed in
Chapter 6 (Project description - operation) and Chapter 7 (Project description - construction).
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This Environmental Impact Statement is presented in two volumes. Volume 1 contains the main
Environmental Impact Statement (this report) and the appendices. Volume 2 provides the technical
papers that form the technical basis of the information in Volume 1. The structure and content of
Volume 1 are outlined in Table 1-1.

Table 1-1 Structure and content of Volume 1 of the Environmental Impact Statement

Chapter 1 Introduction (this chapter)

Provides an overview of the project and the proposed metro network for Sydney.
Outlines the structure and content of the Environmental Impact Statement.

Chapter 2 Planning and assessment process

Provides information on the legislation and environmental planning instruments that would
apply to the project. Outlines the steps involved in the assessment and approval process.

Chapter 3 Strategic need and justification
Provides the strategic context, explains the need for the project and identifies the project objectives.

Chapter 4 Project development and alternatives

Describes how the project was developed and reviews the strategic alternatives
and options that were considered.

Chapter 5 Stakeholder and community engagement

Provides an overview of the community consultation and stakeholder engagement processes
that have been carried out for the project to date. Identifies issues raised during consultation
and how these have been addressed.

Chapter 6 Project description - operation

Identifies the physical infrastructure and built form of the project. Describes the functionality
of the stations and the operation of the project.

Chapter 7 Project description - construction

Outlines how the project is likely to be constructed and identifies the location and function
of the main construction sites.

Chapter 8 Construction traffic and transport

Identifies and assesses the potential impacts on the existing road, public transport, pedestrian
and cyclist network from construction activities.

Chapter 9 Operational traffic and transport

Identifies relevant station access, interchange, cyclist and pedestrian needs and the integration
of the project with the wider transport network during operation.

Chapter 10 | Construction noise and vibration

Assesses the potential impacts of construction noise and vibration, including surface
construction and tunnel excavation.

Chapter 11 Operational noise and vibration

Assesses the potential impacts of noise and vibration during operation including from
operating trains, stations and other fixed facilities.

Chapter 12 Land use and property

Assesses the potential impacts on existing properties and land use including property
acquisition and changes to land use.

Chapter13  Business impacts
Assesses the potential impacts on businesses around the project during construction and operation.
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Chapter14  Non-Aboriginal heritage
Assesses the potential impacts on non-Aboriginal archaeological and built heritage during
construction and operation.

Chapter15 | Aboriginal heritage
Assesses the potential impacts on Aboriginal heritage during construction and operation.

Chapter 16 | Landscape character and visual amenity
Assesses the potential changes to landscape character during operation from the introduction
of new infrastructure, and the potential visual impacts during construction and operation.

Chapter 17 | Groundwater and geology
Assesses the potential impacts associated with geology and groundwater such as drawdown,
ground movement and groundwater treatment.

Chapter 18 | Soils, contamination and water quality
Assesses the potential impacts associated with soils, contamination and water quality
during construction and operation.

Chapter19 | Social impacts and community infrastructure
Assesses the potential direct and indirect impacts on community infrastructure.

Chapter 20 | Biodiversity
Assesses the potential impacts on biodiversity during construction and operation.

Chapter 21 | Flooding and hydrology
Assesses the potential impacts on hydrology and flooding during construction and operation.

Chapter 22 | Air quality
Assesses the potential impacts associated with air quality during construction and operation.

Chapter 23 | Hazard and risk
Assesses the hazard and risks with potential to occur during construction and operation.

Chapter 24 | Waste management
Assesses the potential impacts associated with waste management and resource use
during construction and operation, including the management of spoil during construction.

Chapter 25 | Sustainability
Describes the overall approach to sustainability and how specific objectives and initiatives are
being incorporated into the design, construction and operation of the project. An assessment
of greenhouse gas emissions, climate change adaptation and resource use for the project is
also provided.

Chapter 26 | Cumulative impacts
Assesses the potential for cumulative impacts with other construction projects.

Chapter 27 | Consolidated environmental mitigation measures and environmental performance outcomes
Provides a consolidated list of all of the mitigation measures identified in Chapters 8 to 26
and identifies the environmental performance outcomes.

Chapter 28 | Environmental risk analysis
Provides an environmental risk analysis taking into account the potential impacts and mitigation
measures identified in Chapters 8 to 26.

Chapter 29  Justification and conclusions

Confirms the justification for the project, considering the project objectives, consistency
with the principles of ecologically sustainable development and the objects of the
Environmental Planning and Assessment Act 1979.

Sydney Metro
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Planning and assessment process

The Secretary’s environmental assessment requirements relating to the planning and assessment
process, and where these requirements are addressed in this Environmental Impact Statement,
are outlined in Table 2-1.

Table 2-1

Secretary’s environmental assessment requirements - planning and assessment process

1 Environmental Assessment Process

1.1.

The Environmental Impact Statement must be
prepared in accordance with Part 3 of Schedule
2 of the Environmental Planning and Assessment
Regulation 2000 (the Regulation).

This Environmental Impact Statement.

1.2. It is the Proponent’s responsibility to determine Consideration of the need to refer to the
whether the project needs to be referred to the project to the Commonwealth Department of
Commonwealth Department of the Environment for the Environment is provided in Consideration
an approval under the Commonwealth Environment of the need to refer to the project to
Protection and Biodiversity Conservation Act 1999 the Commonwealth Department of the
(EPBC Act). The Proponent must contact the Environment is provided in Section 2.4.1.
Commonwealth Department of the Environment
immediately if it is determined that an approval is
required under the EPBC Act, as supplementary
environmental assessment requirements may need
to be issued to ensure a streamlined assessment
under the Bilateral agreement can be achieved.

IS Where the project requires approval under the N/A
EPBC Act and is being assessed under the Bilateral
Agreement the EIS should address:

1.3 (@) Consideration of any Protected Matters that As discussed in Section 2.4.1, no significant
may be impacted by the development where impacts in relation to Protected Matters
the Commonwealth Minister has determined have been identified during the course
that the proposal is a Controlled Action. of the assessment. The project has not

been referred to the Department of
the Environment.
1.3 (b) Identification and assessment of those Protected As discussed in Section 2.4.1, no significant

Matters that are likely to be significantly impacted.

impacts in relation to these matters
have been identified during the course
of the assessment.

Matters of national environmental
significance are discussed in detail in
Chapter 14 (Non-Aboriginal heritage)
and Chapter 20 (Biodiversity).
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Ref. Secretary’s environmental assessment requirements Where addressed

1.3(c) Details of how significant impacts to Protected As discussed in Section 2.4.1, no significant
Matters have been avoided, mitigated and, impacts in relation to these matters have
if necessary, offset. been identified during the course of

the assessment.

Matters of national environmental
significance are discussed in detail in
Chapter 14 (Non Aboriginal heritage)
and Chapter 20 (Biodiversity).

1.3(d) Consideration of, and reference to, any relevant Biodiversity assessment, including
conservation advices, recovery plans and threat consideration of these requirements,
abatement plans. is provided in Chapter 20 (Biodiversity).

1.4 The onus is on the Proponent to ensure legislative The legislative requirements relevant to
requirements relevant to the project are met. the project are outlined in this chapter.

2.2 NSW environmental planning approvals

The Environmental Planning and Assessment Act 1979 (EP&A Act) and the Environmental Planning
and Assessment Regulation 2000 (EP&A Regulation) are the primary pieces of legislation regulating
land use planning and development assessment in NSW. This legislation is supported by a range of
environmental planning instruments including State environmental planning policies (SEPPs) and local
environmental plans (LEPSs).

Section 115V of the EP&A Act provides for the declaration of State significant infrastructure and
critical State significant infrastructure (refer to Section 2.2.1), while Part 5.1 of the EP&A Act establishes
the assessment and approval regime for State significant infrastructure and critical State significant
infrastructure (refer to Section 2.2.2).

2.2.1 Critical State significant infrastructure

Sydney Metro City & Southwest was declared by Ministerial Order on 10 December 2015 to be State
significant infrastructure and critical State significant infrastructure under Sections 115U(4) and 115V
of the EP&A Act, respectively. The Ministerial Order also amended Schedule 5 of State Environmental
Planning Policy (State and Regional Development) 2071 to include the project as critical State
significant infrastructure.
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2.2.2 Planning approval process under Part 5.1 of the EP&A Act

The assessment and approval process for a critical State significant infrastructure project is
established under Part 5.1 of the EP&A Act and is shown in Figure 2-1.

Transport for NSW submitted a State significant infrastructure application and supporting document
to the Secretary of the Department of Planning and Environment on 20 November 2015 (as required
by Section 115X of the EP&A Act). The Secretary’s environmental assessment requirements for the
project were issued on 22 December 2015 (as per Section 115Y of the EP&A Act). The Secretary’s
environmental assessment requirements are provided in Appendix A.

This Environmental Impact Statement has been prepared in accordance with the Secretary’s
environmental assessment requirements and the requirements of Schedule 2, Part 3 of the EP&A
Regulation (as per Section 115Y(2) of the EP&A Act). A checklist showing where each of the
Secretary’s environmental assessment requirements has been addressed in this Environmental
Impact Statement is also provided in Appendix A.

The Department of Planning and Environment will place this Environmental Impact Statement
on public exhibition for a minimum of 30 days (as per Section 1157 of the EP&A Act). During the
exhibition period, government agencies, project stakeholders and the community will be able
to review the Environmental Impact Statement and will have an opportunity to make a written
submission to the Department of Planning and Environment for consideration in its assessment
of the project.

At the completion of the public exhibition period, the Department of Planning and Environment will
collate and provide Transport for NSW with a copy of all submissions received during the exhibition
period. After reviewing the submissions, Transport for NSW will prepare a submissions report that
responds to the relevant issues raised. If changes are required to the project as a result of the issues
raised or to minimise its environmental impact, a preferred infrastructure report may also be required.
If this is required, Transport for NSW would prepare the report to address the changes of the design
to minimise impacts and submit this for review to the Department of Planning and Environment.

This report would be made available to the public.

Approval from the Minister for Planning is required before Transport for NSW can proceed with the
project (as per Section 115ZB of the EP&A Act).

2.2.3 NSW environmental planning instruments

The declaration of the project as critical State significant infrastructure has been made through
the provisions of State Environmental Planning Policy (State and Regional Development) 2011, as
discussed in Section 2.2.1. Section 115ZF of the EP&A Act provides that environmental planning
instruments (such as LEPs and SEPPs) do not apply to State significant infrastructure projects.
Notwithstanding, the following environmental planning instruments have been considered during
the preparation of this Environmental Impact Statement (for the purposes of informing the scope
of the environmental assessment):

State Environmental Planning Policy (State and Regional Development) 2017
Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005
State Environmental Planning Policy No. 55 - Remedliation of Land.

These environmental planning instruments are discussed further in the following sections.
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STAGE 1 EARLY CONSULTATION

Early project consultation undertaken prior to the commencement
of the formal assessment process.

Project refined on the basis of the early project consultation.

Initial scoping of EIS investigations undertaken on the basis of early project consultation.

STAGE 2 ENVIRONMENTAL IMPACT STATEMENT

Transport for NSW prepares and submits a State significant infrastructure application
to the Secretary of the NSW Department of Planning and Environment (DP&E), which
includes a supporting document outlining the project and its likely impacts.

Planning focus meeting with key government stakeholders and community engagement.

DP&E issues Secretary’s environmental assessment requirements
(SEARSs) for EIS with focus on key issues.

EIS prepared addressing the matters outlined in the SEARs.

STAGE3 EXHIBITION CONSULTATION AND REVIEW

DP&E exhibits the EIS for a minimum of 30 days and invites public submissions.

Secretary may require proponent to respond to submissions and submit a preferred
infrastructure report outlining proposed changes to minimise environmental impacts or
address any other issues raised during assessment of the application.

STAGE4 ASSESSMENT AND DETERMINATION

Assessment by DP&E, draft Secretary’s environmental assessment report prepared with
recommended conditions or refusal. Agencies and councils consulted by DP&E.

Secretary’s environmental assessment report finalised with recommendations
and submitted to Minister for Planning.

Determination by the Minister, including if approved, any conditions of approval.

Post approval implementation and compliance (if project approved).

Figure 2-1 The assessment and approval process for critical State significant infrastructure
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State Environmental Planning Policy (State and Regional Development) 2011

State Environmental Planning Policy (State and Regional Development) 20711 identifies
development that is State significant development, State significant infrastructure and critical
State significant infrastructure.

As outlined in Section 2.2.1, Schedule 5 of this SEPP was amended (by Ministerial Order
on 10 December 2015) to include the project as critical State significant infrastructure.

Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005

Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 aims to (@mongst other
things) protect, enhance and maintain the catchment, foreshores, waterways and islands of Sydney
Harbour for existing and future generations.

The metro tunnel crossing of Sydney Harbour, Barangaroo Station (including the entry / exit) and
various temporary construction sites (including a proposed temporary site at Blues Point) would
be located with the defined boundary of Sydney Regional Environmental Plan (Sydney Harbour
Catchment) 2005.

The project also lies within the Sydney Opera House Buffer Zone as gazetted on 19 July 2007.
Clause 58B of Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 requires
specific assessment of projects within the Sydney Opera House Buffer Zone in the context

of potential impacts on views and vistas between the Opera House and other public places,
the World Heritage value of the Opera House and the visual prominence of the Opera House
(refer to Section 2.4.1 for further discussion).

Matters to be considered by public authorities

Of relevance to the project, Clause 20 of Sydney Regional Environmental Plan (Sydney Harbour
Catchment) 2005 requires public authorities and others to consider the matters listed in Clause
21to 27 of the SEPP before they carry out activities to which Part 5 of the EP&A Act applies.
The potentially applicable matters are summarised in Table 2-2, along with the sections in the
Environmental Impact Statement where the issues have been addressed.

Table 2-2 Relevant Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 matters

Clause 21: Biodiversity, ecology and environment protection

Development should have a neutral or beneficial effect on the quality of water Chapter 18

entering the waterways (clause 21(a)) (Soils, contamination
and water quality)

Development should protect and enhance terrestrial and aquatic species, Chapter 20

populations and ecological communities and, in particular, should avoid physical (Biodiversity)

damage and shading of aquatic vegetation (clause 21(b))

Development should avoid indirect impacts on aquatic vegetation
(such as changes to flow, current and wave action and changes to water quality)
as a result of increased access (clause 21(d))

Consideration of the cumulative environmental impact of development, in relation Chapter 26
to biodiversity, ecology and environment protection (clause 21(h)) (Cumulative impacts)

Consideration of whether sediments in the waterway adjacent to the development | Chapter 18
are contaminated, and what means will minimise their disturbance (clause 21(i)) (Soils, contamination
and water quality)
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Clause 24: Interrelationship of waterway and foreshore use

Development on foreshore land should minimise any adverse impact on the use of = Chapter 8
the waterway, including the use of the waterway for commercial and recreational (Construction traffic
uses (clause 24(b)) and transport)

Development on foreshore land should minimise excessive congestion of traffic
in the waterways or along the foreshore (clause 24(c))

Development should avoid conflict between the various uses in the waterways
and along the foreshores (clause 24(e))

Clause 25: Foreshore and waterways scenic quality

The scale, form, design and siting of any building should be based on an analysis Chapter 16
of: the land on which it is to be erected; the adjoining land; and the likely future (Landscape character
character of the locality (clause 25@)) and visual amenity)

The development should maintain, protect and enhance the unique visual qualities
of Sydney Harbour and its islands, foreshores and tributaries (clause 25(b))

The cumulative impact of water-based development should not detract from Chapter 26
the character of the waterways and adjoining foreshores (clause 25(c)) (Cumulative impacts)

Clause 26: Maintenance, protection and enhancement of views

Development should maintain, protect and enhance views (including night views) Chapter 16
to and from Sydney Harbour (clause 26(a)) (Landscape character
and visual amenity)

Development should minimise any adverse impacts on views and vistas
to and from public places, landmarks and heritage items (clause 26(b))

The cumulative impact of development on views should be minimised (clause 25(c)) Chapter 26
(Cumulative impacts)

Referral of development proposals not requiring development consent

Clause 31 of Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 requires a public
authority to notify the Foreshores and Waterways Planning and Development Advisory Committee,
or in certain instances other public authority(s) responsible for the provision of services (including
water, sewerage or stormwater systems), prior to carrying out certain development.

Whilst the provisions of Clause 31 of the SEPP would not apply to the project as it is State significant
infrastructure, Transport for NSW would comply with the intent of the policy and will consult with the
Foreshores and Waterways Planning and Development Advisory Committee during the development
of the project.

Development on land comprising acid sulfate soils

Clause 36 of Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 relates to
approval for works that involve the excavation, dredging, filling or contouring of - or the extraction
of soil or other extractive material that has the potential to impact on acid sulfate soils.

Whilst these provisions do not apply to State significant infrastructure projects (as discussed above),
an acid sulfate soils management plan would be developed and implemented for any excavation
works proposed to be carried out in those areas with a high probability of encountering acid sulfate
soils. Measures documented in this plan would be consistent with the principles and practices outlined
in the Acid Sulfate Soils Assessment Guidelines (NSW Acid Sulfate Soil Management Advisory
Committee, 1998).
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Further details on the management of acid sulfate soils during the construction of the project are
provided in Chapter 18 (Soils, contamination and water quality).

Sydney Harbour Foreshores Area Development Control Plan

The Sydney Harbour Foreshores and Waterways Area Development Control Plan 2005 (Sydney
Harbour Foreshores and Waterways Area DCP) supports the Sydney Harbour Catchment SREP
by specifying detailed design guidelines for water-based and land-based developments, as well
as developments located at the land / water interface.

Part 5 of the Sydney Harbour Foreshores and Waterways Area DCP specifies design guidelines
for land-based developments. Whilst the DCP does not apply to State significant infrastructure,
as the DCP is part of a deemed State policy, the relevant design guidelines would be considered
in the development of Barangaroo Station and the reinstatement of the park at Blues Point.

State Environmental Planning Policy No. 55 - Remediation of Land

State Environmental Planning Policy No. 55 - Remediation of Land (SEPP 55) provides a State-wide
approach to the remediation of contaminated land for the purpose of minimising the risk of harm
to the health of humans and the environment. In accordance with Clause 7(1) of SEPP 55, a consent
authority must not consent to the carrying out of development on any land unless:

It has considered whether the land is contaminated

If the land is contaminated, it is satisfied that the land is suitable in its contaminated state
(or would be suitable, after remediation) for the purpose for which the development is proposed
to be carried out

If the land requires remediation to be made suitable for the purpose for which the development
is proposed to be carried out, it is satisfied that the land would be remediated before the land
is used for that purpose.

A Phase 1 contamination investigation has been carried out in accordance with the Managing Land
Contamination Planning Guidelines SEPP 55-Remediation of Land (Department of Urban Affairs
and Planning and Environment Protection Authority, 1998) for the project to inform the design

and Environmental Impact Statement. The outcomes of the contamination investigations and
recommended environmental mitigation measures are addressed in Chapter 18 (Soils, contamination
and water quality).

Local Environmental Plans

The project passes through the local government areas (LGA) of Willoughby, North Sydney, Sydney
and Marrickville. Development within these LGAs is regulated by the following Local Environmental
Plans (LEP):

Willoughby Local Environmental Plan 2012

North Sydney Local Environmental Plan 2013

Sydney Local Environmental Plan 2012 / Sydney Local Environmental Plan 2005
Marrickville Local Environmental Plan 2011,

As indicated above, the EP&A Act provides that environmental planning instruments (including LEPSs)
do not apply to State significant infrastructure projects. Notwithstanding, relevant environmental
planning instruments have been considered during design development and assessment of the project.
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In accordance with Section 115ZG of the EP&A Act some planning related legislation does not apply
to critical State significant infrastructure or must be applied consistently with an approved critical
infrastructure project (refer to Section 2.3.1).

2.3.1 Approvals that would otherwise applythat would otherwise apply

Section 115ZG of the EP&A Act specifies approvals that are not required for approved State significant
infrastructure under Part 5.1 of the EP&A Act. Those approvals that would otherwise be required for
the project if not for it being State significant infrastructure would be:

Approvals under Part 4, excavation permits under Section 139 and Division 8 of Part 6 of the
Heritage Act 1977

Aboriginal heritage impact permits under Section 90 of the National Parks and Wildlife Act 1974
Approval under section 90 of the Water Management Act 2000.

Division 8 of Part 6 of the Heritage Act 1977 does not apply to prevent or interfere with the carrying
out of the project.

Similarly, Section 115ZG of the EP&A Act specifies directions, orders or notices that cannot be made
or given so as to prevent or interfere with the carrying out of approved critical State significant
infrastructure. Those that would otherwise apply if not for the project being State significance
infrastructure would be:

An environment protection notice under Chapter 4 of the Protection of the Environment
Operations Act 1997

An order under Section 124 of the Local Government Act 1993.

Section 115ZH of the EP&A Act identifies approvals or authorisations that cannot be refused if they
are necessary for carrying out approved State significant infrastructure and must be substantially
consistent with the Part 5.1 approval. Those that would otherwise apply if not for the project being
State significance infrastructure would be:

An Environment Protection Licence (EPL) under Chapter 3 of the Protection of the Environment
Operations Act 1997

A consent under Section 138 of the Roads Act 71993.
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NSW legislation that may still be applicable

Planning related legislation that may still be applicable to an approved critical State significant
infrastructure project and may be relevant to this project is identified in Table 2-3.

Table 2-3

Planning related legislation of potential relevance to the project

Water Management
Act 2000

The NSW Aquifer Interference Policy (NSW Office
of Water, 2012) documents the NSW Government’s
intention to implement the requirement for approval
of ‘aquifer interference activities’ under the Water
Management Act 2000. While the project would
intercept groundwater aquifers, the requirement

for aquifer interference approvals has not yet
commenced and as such, this approval is not
currently required.

Chapter 17
(Groundwater and geology)

Contaminated Land
Management Act
1997

This Act outlines the circumstances in which
notification of the Environment Protection Authority
(EPA) is required in relation to the contamination of
land. This may become relevant during construction
and / or operation of the project.

Chapter 18
(Soils, contamination and
water quality)

Crowns Land Act
1989

Ministerial approval is required to grant a ‘relevant
interest’ (ie a lease, licence, permit, easement or
right of way) over a Crown Reserve if required. The
project would pass underneath a number of parcels
of Crown land. In addition, there is the potential

for construction compounds to be temporarily
located on Crown land. Land would be managed in
accordance with the objectives of this Act.

Chapter 12
(Land use and property)

Heritage Act 1977
(Section 146)

The Heritage Council must be notified if a relic is
uncovered during construction and if it is reasonable
to believe that the Heritage Council is unaware of the
location of the relic.

Chapter 14
(Non-Aboriginal heritage)

Fisheries
Management Act
1994 (Section 199)

A public authority is required to give the Minister
written notice of proposed dredging or reclamation
work prior to carrying out or authorising the carrying
out of such work. Reclamation or dredging work may
be required to support construction of the project,
for example as part of the proposed Sydney Harbour
ground improvement works. The Minister would be
provided with written notice of any construction
activities requiring dredging or reclamation work, in
accordance with Section 199 of this Act.

Construction activities within
Sydney Harbour are described
in Chapter 7 (Project
description - construction)

Biodiversity impacts are
assessed in Chapter 20
(Biodiversity)

Marine Pollution Act
2012

This Act includes provisions to protect the

sea and waters from pollution by oil and other
noxious substances discharged from vessels. Any
construction activities requiring the use of a vessel
(eg a barge) must comply with the requirements of
this Act and the Marine Pollution Regulation 2014.

Construction activities within
Sydney Harbour are described
in Chapter 7 (Project
description - construction)

Water quality impacts are
assessed in Chapter 18
(Soils, contamination and
water quality)
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Maritime Services

A number of authorisations, approvals or permits

Construction activities within

Act 1935 and Ports may be required with respect to the placement of Sydney Harbour are described
and Maritime any structures in the water and / or with respect to in Chapter 7 (Project
Administration Act obstruction to navigation. This would include the description - construction)
1995 proposed Sydney Harbour ground improvement Construction traffic and
works. Further details are provided in Chapter 7 transport impacts are
(Project description - construction). assessed in Chapter 8
(Construction traffic
and transport)
Management The written approval of the Harbour Master is Chapter 8

of Waters and
Waterside Lands
Regulations —
N.S.W.

required for any proposed works that would disturb
the bed of the Special Port Areas defined under
these regulations - which includes Sydney Harbour
and any adjoining or adjacent land. Activities that
may require approval include the proposed Sydney
Harbour ground improvement works.

(Construction traffic
and transport)

Native Title (NSW)
Act 1994

This Act provides for native title in relation to land
or waters. The project would not affect land subject
to native title or to which an Indigenous Land Use
Agreement applies.

Property impacts are
assessed in Chapter 12
(Land use and property)

Aboriginal heritage impacts
are assessed in Chapter 15
(Aboriginal heritage)

Aboriginal Land The NSW Aboriginal Land Rights Act 1983 applies Property impacts are
Rights Act 1983 to Crown lands that are not lawfully needed for an assessed in Chapter 12
essential public purpose; referred to as claimable (Land use and property)
Crown land. No claimable Crown lands would be Aboriginal heritage impacts
affected by the project. are assessed in Chapter 15
(Aboriginal heritage)
Land Acquisition This Act would apply to the acquisition of land Chapter 12
(Just Terms required for the project except for underground (Land use and property)
Compensation) Act  stratum acquisition where the Transport
1991 Administration Act 1988 indicates that compensation
is not payable in most circumstances.
Transport The Act states that compensation for land Chapter 12
Administration Act acquired under the Land Acquisition (Just Terms (Land use and property)
1988 Compensation) Act 1997 for the purpose of
underground rail facilities is not payable under
the Act unless: the surface of the overlying soil is
disturbed; the support of that surface is destroyed
or injuriously affected by the construction of those
facilities; or any mines or underground working
in or adjacent to the land are thereby rendered
unworkable or are injuriously affected.
Waste Avoidance This Act encourages the most efficient use of Chapter 25
and Resource resources in order to reduce environmental harm. (Sustainability)
Recovery Act 2001
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Greater Sydney This Act establishes the Greater Sydney Commission | Chapter 12
Commission Act which has a principal objective of leading (Land use and property)
2015 metropolitan planning for the Greater Sydney Region,

The core functions of the Greater Sydney
Commission are to provide advice to Government
and assist local Councils plans or proposals relating
to development in the Greater Sydney Region.

The Greater Sydney Commission would not have a
formal statutory role for this project but would be
consulted with respect to its core functions.

2.4.1 Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) prescribes the
Commonwealth’s role in environmental assessment, biodiversity conservation and the management
of protected areas.

Matters of national environmental significance

Under the EPBC Act, a referral to the Commonwealth Department of the Environment is required
for proposed ‘actions’ that have the potential to significantly impact on any matter of national
environmental significance or the environment of Commonwealth land (including leased land).

If the project is determined to be a ‘controlled action” under the EPBC Act then approval from
the Australian Government Minister of Environment would be required.

Current matters of national environmental significance matters are:
World heritage properties
National heritage places

Wetlands of international importance (often called ‘Ramsar’ wetlands after the international treaty
under which such wetlands are listed)

Nationally threatened species and ecological communities

Migratory species

Commonwealth marine areas

The Great Barrier Reef Marine Park

Nuclear actions (including uranium mining)

A water resource, in relation to coal seam gas development and large coal mining development.

There is currently an agreement between the Commonwealth and the NSW State government
relating to environmental impact assessment under the EPBC Act (assessment bilateral agreement).
For critical State significant infrastructure projects, the assessment bilateral agreement provides for
a single environmental assessment process conducted by NSW.
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There is also a draft approval bilateral agreement that provides for accreditation of NSW processes
for approval of proposed actions that would otherwise require approval by the Commonwealth.
Submissions on the draft approval bilateral agreement are currently being considered.

Issues with respect to matters of national environmental significance are discussed in detail in Chapter
14 (Non-Aboriginal heritage) and Chapter 20 (Biodiversity). No significant impacts in relation to these
matters have been identified during the course of the assessment. Accordingly, the project has not
been referred to the Department of the Environment.

World heritage properties

The Convention Concerning the Protection of World Cultural and National Heritage (the World
Heritage Convention) aims to promote international cooperation to protect heritage that is of such
outstanding universal value that its conservation is important for current and future generations.

It sets out the criteria that a site must meet to be included on the World Heritage List and the role
of State Parties in the protection and preservation of the item.

To be included on the World Heritage List, a site must be of outstanding universal value, and meet
at least one of 10 selection criteria.

The Sydney Opera House is included on the World Heritage List. The Sydney Opera House satisfies
Criterion (i) (to represent a masterpiece of human creative genius) of the United Nations Educational,
Scientific and Cultural Organisation (UNESCO) World Heritage Centre’s (2013) Operational Guidelines
for the Implementation of the World Heritage Convention.

The Sydney Opera House’s World Heritage listing states that it is ‘a great architectural work of the
20th century. It represents multiple strands of creativity, both in architectural form and structural
design, a great urban sculpture carefully set in a remarkable waterscape and a world famous

iconic building’.

Project activities associated with the establishment of a temporary site at Blues Point (as described
in Chapter 7 (Project description - construction)) would occur within the buffer zone for the Sydney
Opera House. While the project would not directly impact on the fabric of the Sydney Opera House,
construction activities within the Sydney Opera House Buffer Zone have the potential to temporarily
impact on this Word Heritage property’s setting in a ‘remarkable waterscape’.

The potential for impacts is considered in Chapter 14 (Non-Aboriginal heritage) and Chapter 16
(Landscape character and visual amenity).

National Heritage List

Established under the EPBC Act, the National Heritage List is a list of places with outstanding heritage
value to Australia, including places overseas. A person cannot take an action that has, will have, or is
likely to have a significant impact on the national heritage values of a National Heritage Place without
the approval of the Commonwealth Minister for the Environment. The project would not have a
significant impact on any National Heritage Place.
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Commonwealth Heritage List

The Commonwealth Heritage List is established under the EPBC Act. It is a list of properties owned by
the Commonwealth that are assessed as having significant heritage value. If a place is included on the
Commonwealth Heritage List its Commonwealth owner is required to prepare a heritage management
plan in accordance with the Environment Protection and Biodiversity Conservation Regulations 2000,
to ensure that activities affecting the place avoid or minimise adverse impacts on the heritage values
of the place, and provide ongoing protection of the place in event of sale or transfer. The project
would not have a significant impact on any Commonwealth Heritage List property. Further details

on non-Aboriginal heritage issues are provided in Chapter 14 (Non-Aboriginal heritage).

Actions taken on Commonwealth land
Under Section 26 of the EPBC Act, approval is required for:

An action taken by any person on Commonwealth land (including Commonwealth leased land)
that is likely to have a significant impact on the environment (subsection 26(1))

An action taken by any person outside of Coommonwealth land (including Commonwealth leased
land) that is likely to have a significant impact on the environment on Commonwealth land
(subsection 26(2)).

For the purposes of the Section 26, the EPBC Act defines the ‘environment’ as:

a. Ecosystems and their constituent parts, including people and communities, and
b. Natural and physical resources, and

c. The qualities and characteristics of locations, places and areas; and

d. Heritage values of places, and

e. The social, economic and cultural aspects of a thing mentioned in (@), (b) or (C).

Section 26 of the EPBC Act provides for a broader coverage of environmental and heritage matters
relating to activities on Commonwealth land including issues such as noise, pollution, visual amenity
or economic impacts.

The project would affect Commonwealth leased land at Crows Nest (the Crows Nest Post Shop)
and Pitt Street (the Sydney South Post Shop). The potential land use and property impacts for the
project are identified and assessed in Chapter 12 (Land use and property).

2.4.2 Native Title Act 1993

The main objective of the Commonwealth Native Title Act 1993 is to recognise and protect native
title. Section 8 states that the Native Title Act 1993 is not intended to affect the operation of any law
of a State or a Territory that is capable of operating concurrently with the Act. While the project
would pass underneath a number of parcels of Crown land (as identified in Chapter 12 (Land use and
property)), searches of the register maintained by the National Native Title Tribunal indicate there are
no native title claims registered with respect to land within the area of the project. The project would
not directly affect any Crown land that is currently the subject of a native title claim.
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2.4.3 Disability Discrimination Act 1992

The Disability Discrimination Act 1992 aims to eliminate as far as possible discrimination against
persons on the ground of disability in areas including access to premises and the provision of facilities,
services and land. The project would be designed to be independently accessible and in compliance
with the objectives and requirements of the Disability Discrimination Act 1992. The Sydney Metro
Chatswood to Sydenham Design Guidelines (Appendix B) are consistent with objectives of this act.

2.4.4 Disability Standards for Accessible Public Transport 2002

Section 33.1 of the Disability Standards for Accessible Public Transport 2002 requires all new public
transport premises, infrastructure and conveyances to be compliant with the requirements of the
standard and referenced to the Australian Standards and Design Rules therein, unless unjustifiable
hardship is incurred by implementation. The project would be designed, through implementation
of the Sydney Metro Chatswood to Sydenham Design Guidelines (Appendix B), to be compliant
with the requirements of the Disability Standards for Accessible Public Transport 2002.

The project stations would be designed to take into account (and make physical provision for)
any design or other requirements associated with possible future over station development.

Typical examples of the infrastructure requirements of over station development includes provision
of adequate space for building foyers and entrances, lift wells, and building service requirements.
Elements incorporated into the project design for the purposes of making provision for future over
station development are identified in Chapter 6 (Project description - operation).

All future over station development will be subject to a separate planning approvals process.
Subject to the size, scale and proposed use of the future over station development this could include
local development (with the local council as consent authority) or State significant development
(with the Minister for Planning or the Planning Assessment Commission as consent authority).

There is a possibility that the assessment and approvals process relating to future over station
development may result in changes to elements incorporated in the station design for this project
- for example different infrastructure requirements due to refinements to bulk / scale / height,
building foyers and entrances, lift wells, building services etc. Any changes required to the design
for the project station(s), would be assessed in accordance with statutory requirements.
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3 Strategic need and justification

This chapter outlines the strategic need and justification for the project taking into
account the transport challenges that Sydney faces now and into the future, and
NSW strategic planning and transport policy.

3.1 Secretary’s environmental assessment
requirements

The Secretary’s environmental assessment requirements relating to strategic justification and
project need, and where these requirements are addressed in this Environmental Impact Statement,
are outlined in Table 3-1.

Table 3-1 Secretary’s environmental assessment requirements - strategic need and justification

Secretary’s environmental assessment
Ref. requirements Where addressed

2.1 The EIS must include, but not necessarily be
limited to, the following:
2.1(c) a statement of the objective(s) of the project The objectives of the project are provided
in Section 3.9.
2.1(d)  a summary of the strategic need for the project The strategic need for the project is discussed
with regard to its critical State significance and in Section 3.3.

relevant State Government policy The key benefits of the Sydney Metro network

are discussed in Section 3.4 and the key benefits
of the project are discussed in Section 3.5.

Consistency of the project with the NSW strategic
planning and policy framework and NSW strategic
transport infrastructure policy is discussed in
Section 3.6 and Section 3.7 respectively.

A summary of the strategic need for the project
is provided in Section 3.8.

3.2 Sydney’s challenges

3.2.1 Population and economic growth

Sydney is Australia’s financial and economic capital with half of Australia’s globally competitive
service sector jobs. Its economy accounts for about 70 per cent of total NSW economic output
and 20 per cent of Australia’s gross domestic product (SGS Economics, 2014).

The city is home to over four million people and is Australia’s economic capital and a ‘global city’
(NSW Government, 2014) - a status that reflects its importance in terms of its economic and cultural
influences, engagement with international trade and finance, and attractiveness to globally-mobile
workers and visitors. Businesses and workers are attracted to Sydney for the city’s way of life and
amenity, which help it score highly in international quality of life surveys.
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A sign of Sydney’s attractiveness for business is that its economic output and population are

growing. Close to 200,000 jobs have been added to the NSW economy over the past five years
(NSW Government and Rebuilding NSW, 2014). By 2031 Sydney’s economic output will almost double
to $565 billion a year and there will be 689,000 new jobs. In the next 20 years Sydney’s population
will grow by 1.6 million people (Department of Planning and Environment, 2015) (refer to Figure 3-1).

Population growth

+45%

2011-2036

201 2016 2021 2026 2031 2036
4.29m 4.66m 5.06m 5.47m 5.86m 6.21m

Employment growth

+43%

2011-2036

201 2016 2021 2026 2031 2036
2.16m 2.34m 2.54m 2.72m 2.91m 3.09m

Household growth

201 2016 2021 2026 2031 2036
1.57m 1.72m 1.88m 2.03m 2.19m 2.41m

Figure 3-1 Population, employment and dwellings growth (Department of Planning and Environment, 2015)
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Sydney’s key employment and economic areas are clustered along a corridor that runs from Port
Botany and Sydney Airport to Macquarie Park; this is known as the Global Economic Corridor (refer
to Figure 3-2). In the last decade, demand for office space has seen overflow activity in Sydney’s
central business district (CBD) and the Global Economic Corridor extend the corridor towards
Parramatta and Norwest Business Park, Sydney Olympic Park and Rhodes. The Global Economic
Corridor now accounts for over 41 per cent of the NSW gross State product and provides jobs in

a range of knowledge-based sectors including education, financial and other business services,
communications, high-tech manufacturing and biotechnology (NSW Government, 2014).

It is important that the Sydney CBD continues to be one of Australia’s premier commercial districts.
The Sydney CBD has 10 times the number of jobs than any other centre in Sydney, and generates
28 per cent of the city’s gross domestic product (Department of Planning and Environment, 2015).
Barangaroo is Sydney’s newest precinct. It will provide a hub for Sydney’s financial and professional
services and will further enhance the city’s appeal for international investment and skilled workers
(Department of Planning and Environment, 2015).

The finance and insurance industry is expected to maintain its position as the largest industry in NSW,
with an expected average annual growth rate of 2.9 per cent. Other service based industries, including
professional, scientific and technical services, health care, social assistance and education, are also
expected to experience growth slightly above the level seen in the economy overall in this period
(Deloitte Access Economics, 2014). Many of these jobs are located in the Sydney CBD and the Global
Economic Corridor.

Sydney will continue to be NSW’s primary employment centre, with employment in the city expected
to increase from its current level of 2.1 million workers to 3 million workers by 2031, with about
two-thirds working within the Global Economic Corridor (Transport for NSW, 2012a).

To continue to grow and develop, the Global Economic Corridor, including Sydney CBD and
Barangaroo, will require high quality transit amenity to remain an attractive place to do business
and to work.

Attracted by this economic prosperity, the city’s population is growing much faster than during the
previous 20 years. To support this growth, the rate of development of new dwellings will also need
to increase with up to 664,000 new homes needed by 2036 to house this population. To maintain
liveability and support continued growth in productivity, these homes will need to be serviced by
transport infrastructure connected to employment areas, thereby enabling residents to actively
participate in Sydney’s growing economy.
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Note: Graphic taken from A Plan for Growing Sydney (Department of Environment and Planning and Environment 2015).
References to Sydney Rapid Transit in the above figure are references to Sydney Metro.

28 Sydney Metro | Chatswood to Sydenham EIS



Strategic need and justification - Chapter 3

3.2.2 Transport capacity and reliability

Importance of the rail network

Sydney’s suburban rail network is the backbone of the city’s public transport system, which connects
the city’s skilled workforce with high value employment land located throughout the Global Economic
Corridor. On a typical workday, commuters make about one million journeys on the rail network, with
one third occurring in the morning peak (between 6 am and 9.30 am) (Transport for NSW, 2012b).

The most critical period for the transport system is the morning peak, when people are travelling
to work, dropping children to school, transporting freight and making deliveries to businesses.
This is particularly pronounced for key economic centres such as the Sydney CBD. Figure 3-3
provides a daily travel demand profile for the Sydney CBD.
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Figure 3-3 Passenger trips (all modes) to and from the Sydney CBD - average weekday by time of day 2010-11
(Transport for NSW, 2013a)

Rail is the dominant mode of public transport for commmuters travelling to and from the Sydney
CBD and North Sydney, and a significant mode for commuters travelling to and from Chatswood,
St Leonards and Macquarie Park.

Figure 3-4 shows the extent of the transport task required to service the Sydney CBD in the
one hour AM peak.

Sydney will require increased transportation capability to support employment and population growth.
Of the three primary transportation modes, it is projected that travel by rail will experience the highest
growth in demand, more than double that of buses and over a third more than that of car trips.
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Constraints on the rail network

The rail network is heavily congested, with customers on most train lines often experiencing
significant crowding on trains and station platforms during the morning and evening peaks.

The reliability and capacity of Sydney’s rail network is currently constrained by a number of factors,
which include:

Large numbers of ‘junctions’ on the rail network (ie points where two train tracks converge,
requiring trains to cross paths)

A large number of tracks that enter Sydney’s CBD

Capacity constraints including limitation in the number of services able to be provided, generally
limited to 20 trains per hour per line, with each train having a reliable capacity of 1,200 passengers

Complex train timetables that demand trains with different service patterns share the same track,
which can result in slower trains delaying fast and express trains

Crowded trains with internal stairs and 3 + 2 seating arrangements, which are slow to load and
unload, resulting in long ‘dwell times’ (the time a train needs to stop in a station for passengers
to board and alight)

Crowded station and narrow platforms in busy Sydney CBD stations, which hinder passenger
flow between trains and stairs and make it difficult for customers on the platform to make way for
passengers alighting from trains

Traditional signalling technology, which impedes optimised train running and maximum utilisation
of line capacity.

Consequences of forecast passenger growth

As population and employment grow, transport network demand will also grow. By 2031, about
21 million trips will be made in Sydney every day, with all transport modes experiencing growth
in demand, as shown in Figure 3-5 (Transport for NSW, 2012b).
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+31%

Average weekday trips (millions)

201 2021 2031
Figure 3-5 Growth in average weekday trips in Sydney (Transport for NSW, 2012b)

Rail is forecast to experience the highest growth in travel demand, with about an additional 100,000
trips expected on Sydney’s rail network during the morning peak by 2036 as shown in Table 3-2.
This will place additional pressure on the rail network.

Table 3-2  Forecast network rail demand

Change from 2014
Per cent growth Per cent growth per annum
2014 168,400 N/A N/A
2026 237,000 41 2.9
2036 271,700 61 2.2

It is forecast that without further investment, Sydney’s rail network will reach capacity in the
Sydney CBD and on critical suburban rail lines by the mid to late 2020s (Transport for NSW, 2012a).
This means most rail lines on the network will be overcrowded in the morning peak. The closer the
rail network gets to capacity, the less reliable it will become and the more likely it will fail to meet
the needs and expectations of rail customers.
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As population and employment continue to grow, key stations in the Sydney CBD will not be able

to cater for increased passenger movements. Increased platform crowding at Sydney CBD stations
will contribute to increased dwell times, decreased network reliability and reduced network capacity.
Without addressing platform crowding at Sydney CBD stations, investment to improve the suburban
line capacity will not deliver capacity improvements, and reliability will continue to decline.

Increased platform crowding at Sydney CBD stations will also impact on the level of customer comfort
and journey times. Given that timeliness and comfort are key drivers of customer satisfaction, poor
customer outcomes have the potential to cause a shift away from rail.

Constraints on alternative transport modes

Alternative transport modes have limited capacity to absorb Sydney’s forecast long-term travel
demand growth.

Sydney’s roads are already some of the most congested in Australia. As transport demand grows
there is limited ability to augment the existing road network to increase capacity and reduce
congestion, particularly within Sydney’s CBD and the Global Economic Corridor. Accessing the
Sydney CBD by car is further constrained by a lack of available on-street car parking.

Sydney’s bus network is complex, consisting of over 600 bus routes with many different types of
bus services that provide more than 220 million bus trips each year (Transport for NSW, 2012a).

With buses competing for road space with cars, the bus network is affected by the growing
congestion on Sydney’s roads, especially along arterial connections and routes to the Sydney CBD.
Road congestion will increasingly slow down bus services, resulting in longer and more uncertain
travel times across the network during peak periods. In the morning peak, around 1000 buses
converge on the Sydney CBD. Figure 3-6 shows bus volumes entering the Sydney CBD during the
two-hour morning peak in 2012, with the highest volume of buses entering the Sydney CBD across
the Harbour Bridge.

Previous attempts to meet extra demand have involved adding new services to Sydney’s already
complex bus network. While extra buses can carry more people, these services are not necessarily
faster or more reliable. Without measures to improve journey times, adding more buses simply adds
to congestion and each bus becomes less effective in meeting customer needs. Services continue
to experience significant delays in peak times, even with bus lanes and traffic light prioritisation.

Recent implementation of changes to bus services in the Sydney CBD as part of the Sydney CBD
Bus Plan and the closure of George Street associated with construction of the Sydney CBD and
South East Light Rail project has reduced bus numbers in the core of the Sydney CBD by around
45 percent, and altered bus routes around the Sydney CBD to alleviate traffic and bus congestion
while maintaining access to important Sydney CBD destinations.

Demand for bus travel across Sydney is forecast to grow by 30 percent by 2031. Whilst the
Sydney CBD and South East Light Rail project (when it opens in 2019) will replace bus services in
the Sydney CBD from the south, the lack of road and pedestrian space in and around the Sydney
CBD means there is limited ability to increase the number of bus services on the Harbour Bridge
and the York Street corridor.
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3.3 Why Sydney Metro?

Given the current and forecast travel demand for rail services within Sydney, and the limited capacity
of other modes of transport to absorb forecast population and employment growth, improvements
in rail capacity, through initiatives like the Sydney Metro network, are critical.

The proposed Sydney Metro network, comprising Sydney Metro Northwest and Sydney Metro City
& Southwest, would deliver a seamless metro service for more than 65 kilometres between Rouse
Hill and Bankstown, with investigations started for an extension of the network to Liverpool. The
proposed Sydney Metro network is shown in Figure 1-1 and described in Chapter 1 (Introduction).

At ultimate capacity, the Sydney Metro network would be able to run 30 trains per hour in each direction
through Sydney’s CBD, providing the foundation for a 60 per cent increase in the number of trains that
could operate in the peak periods and catering for an extra 100,000 customers per hour across the
Sydney CBD rail lines. At ultimate capacity, the Chatswood to Sydenham component would provide
additional capacity for more than 40,000 customers per hour through the Sydney CBD in each direction.

Sydney Metro would improve reliability across the rail network by addressing current and emerging
constraints such as train crowding, platform and station crowding, and network complexity. The metro
rail network would be capable of carrying more people, more quickly, than any other form of public
transport ever seen in Sydney.

Sydney Metro would therefore deliver a new tier for Sydney’s rail network, supporting high
demand with a high-capacity, turn-up-and-go service. It is also being developed with an emphasis
on supporting the needs of customers for ‘door-to-door’ journeys from origin to destination as
shown by Figure 3-7. Sydney Metro would also be Australia’s first fully automated rail network.
The benefits of the project are expanded in Section 3.4.
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Figure 3-7 Customer journey
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As indicated in Chapter 1 (Introduction), the Sydney Metro network comprises Sydney Metro
Northwest and Sydney Metro City & Southwest. Sydney Metro Northwest is currently under
construction and opens in the first half of 2019. Sydney Metro City & Southwest comprises two
project components: Chatswood to Sydenham (this project) and the Sydenham to Bankstown
upgrade (subject to a separate environmental assessment and approvals process). Sydney Metro
City & Southwest would extend the currently approved metro network from Chatswood through
the Sydney CBD to Bankstown.

This section outlines the benefits of the proposed extension to the metro network - incorporating
both project components of Sydney Metro City & Southwest. It is recognised that this project could
operate without the Sydenham to Bankstown upgrade. In this case, the project would still have
broader network benefits including its connection to Sydney Metro Northwest, though there would
be some changes to benefits without connecting through to Bankstown. Accordingly, benefits of
the project inisolation of its connection to the Sydenham to Bankstown upgrade project have been
specifically identified and are discussed in Section 3.5. Further discussion on the inter-relationship
between the project and the Sydenham to Bankstown upgrade project, including implications for
impacts are provided in Chapter 26 (Cumulative impacts).

3.4.1 Key transport benefits of the Sydney Metro Network

Sydney Metro City & Southwest would provide significant additional transit capability to the broader
Sydney transport network by:

Extending Sydney Metro fromm Chatswood, under Sydney Harbour through the Sydney CBD
to Sydenham

Increasing the number of primary Sydney CBD stations by building new Sydney Metro stations
at Barangaroo, Martin Place and Pitt Street

Providing extra connectivity and interchange capacity at Central Station, Martin Place and Sydenham

Upgrading the Bankstown Line between Sydenham and Bankstown to be part of the high-capacity,
high-frequency Sydney Metro system.

The key transport benefits of the Sydney Metro City & Southwest project are addressed in the
following sections.
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Catering for growth in demand

As detailed in Section 3.2.2, demand for rail services is projected to grow by about 100,000 trips
in the AM peak hour by 2036. Without intervention this growth will be constrained by network
capacity limitations. The development of Sydney Metro City & Southwest would support this
increase by providing the capacity to accommodate an extra 100,000 customers per hour
across the Sydney CBD rail lines.

Increased accessibility and trip diversity
Sydney Metro City & Southwest would increase the network rail catchment through the provision of;

New stations at Crows Nest, Victoria Cross, Barangaroo, Martin Place, Pitt Street, and Waterloo
as well as new underground platforms at Central Station

More direct connections to high-capacity Sydney CBD stations at Martin Place and Pitt Street

Additional interchange capability at Central, Martin Place, Sydenham and Bankstown, enabling
increased network connectivity and demand for rail services.

By increasing the reach of the rail network, frequency of services, interchange with other modes and
connections to key destinations, Sydney Metro City & Southwest is expected to increase accessibility,
trip diversity and utilisation of the network during both peak and non-peak periods. This would
facilitate a greater mode shift to rail from car, particularly during non-peak periods where travel
service consumers have greater choice.

Sydney Metro City & Southwest would facilitate a diverse range of trips, providing not only a fast
journey to work but also encouraging trips for other purposes such as access within the Sydney CBD,
local or business trips, access to universities and educational institutions, service and recreational uses.

Figure 3-8 provides an overview of destination land uses and facilities along the alignment,
interchanges to increase accessibility, and trip choices that are available to metro customers.
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Figure 3-8 Overview of metro uses, land uses and facilities

Increased rail network capacity

The Sydney Metro network would considerably increase rail network capacity by introducing new
high-capacity rail connections from the Sydney CBD to other key economic centres in the broader
Sydney area. Network capacity is a function of the number of reliable train paths able to be achieved
and the carrying capacity of a train.

The reliable capacity of an existing Sydney Trains double deck train is about 1,200 passengers.
Upon opening, Sydney Metro would operate with six car trains, with an ultimate capacity to operate
eight car trains in the future. These new, high-capacity metro style trains would have a carrying
capacity of about 1,500 passengers at the ultimate eight car configuration.
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In addition, the Sydney Rail network is generally limited to 20 trains per hour per line. Sydney Metro
would provide dedicated track, train control, rolling stock and platform configurations to support up
to 30 trains per hour. Figure 3-9 provides an overview of the line capacity between the Sydney Trains
and Sydney Metro networks.
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Figure 3-9 Line capacity comparison between Sydney Trains and Sydney Metro networks

Sydney Metro City & Southwest would provide a considerable increase in network capacity through
the introduction of a new metro line through the Sydney CBD serviced by high-capacity trains.
Sydney Metro, together with signalling and infrastructure upgrades across the existing network,
would increase the capacity of the rail network through the Sydney CBD from about 120 per hour
during peak periods today, to up to 200 services per hour beyond 2024, including capacity for up
to 60 metro trains per hour during peak periods (or 30 trains per hour in each direction). This would
eqguate to an increase of up to 60 per cent capacity across the network.

The two additional tracks from Chatswood to the City would more than double the number of train
paths available from the north; and the conversion of the Bankstown Line would remove the need
for Bankstown services to use the City Circle, providing for additional train paths for other lines using
the City Circle. Increasing rail line capacity through Sydney’s CBD and removing T3 Bankstown Line
services from the City Circle would enable a fundamental change in the suburban network service
plan, diverting passengers from the T1 North Shore Line and T1 Western Line; and allowing additional
capacity on the T2 Airport, Inner West & South Line.

The extension of Sydney Metro from Chatswood to Bankstown would increase total train paths
available to the Sydney CBD, and given that metro trains are of a higher reliable capacity than
double deck trains, total passenger carrying capacity would be increased by about 60 per cent.

The increase in network capacity and ability to make a significant change to how the network
operates provides other benefits as discussed in the following sections.
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The Sydney Metro City & Southwest project would improve travel times by:

© Providing more direct routes to key destinations

© Providing more direct routes on suburban and intercity services, enabling additional capacity
© Reducing crowding on trains and at stations, which would improve the reliability of services.

The largest travel time savings would be experienced in areas where new stations are provided
(such as Crows Nest), where more direct routes are provided (such as Martin Place to Chatswood),
or where customers are required to transfer between services and new stations added or where
there are connections to Sydney Metro Northwest (such as Norwest Business Park to Central).

Travel time savings would be experienced by existing rail customers (who would directly benefit
from shorter travel times), new rail customers (who would transfer from road-based transport to rail)
and road users (who would experience less congestion).

With the completion of Sydney Metro City & Southwest, customers on the Sydney Metro Northwest,
T1North Shore Line and T3 Bankstown Line, would have access to Sydney Metro services that would
provide more direct connection with key destinations in the Global Economic Corridor.

The project would result in travel time savings through:

© More direct access for North Shore and North Sydney customers to key destinations in the Global
Economic Corridor such as Martin Place and Norwest Business Park

© More direct access for Eastern Suburbs customers to key destinations in the Global Economic Corridor,
interchanging to direct services at Martin Place Station instead of the crowded Town Hall Station.

Table 3-3 also provides examples of the estimated travel time savings to and from certain destinations
associated with the introduction of the Sydney Metro City & Southwest to the network. These travel
time savings have been forecast based on the time savings a customer would realise on their journey
compared with existing rail network travel times, including interchange time and walking time from
new metro station locations (such as Crows Nest) to the closest existing train station.

Table 3-3  Examples of estimated trip travel time savings for Sydney Metro City & Southwest

Travel time

savings
Destination (approx.)’

Martin Place Chatswood Without project: 19 minutes
10 minute walk Martin Place to Wynyard Station

20 minute train Wynyard to Chatswood
TOTAL: 30 minutes

With project:

11 minute metro Martin Place to Chatswood

Norwest Central Without project: 15 minutes
Business Park 28 minute metro Norwest to Chatswood

3 minute interchange

26 minute train Chatswood to Central
TOTAL: 57 minutes

With project:

42 minute metro Norwest to Central
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Destination

North Sydney
(corner Miller Street
and Pacific Highway)
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Without project:
10 minute walk Martin Place to Wynyard Station

7 minute train Wynyard to North Sydney Station
6 minute walk to Miller Street

TOTAL: 23 minutes

With project:

5 minute metro martin Place to Victoria Cross

3 minute walk to Miller Street

TOTAL: 8 minutes

Travel time

savings
(approx.)’

15 minutes

Macquarie Park

North Sydney
(corner Miller Street
and Pacific Highway)

Without project:
9 minute metro Macquarie Park to Chatswood

3 minute interchange

13 minute train Chatswood to North Sydney
Station

6 minute walk to Miller Street

TOTAL: 31 minutes

With project:

15 minute metro Macquarie Park to Victoria Cross
3 minute walk to Miller Street

TOTAL: 18 minutes

13 minutes

Crows Nest
(Hume Street)

Central

Without project:
9 minute walk Hume Street to St Leonards Station

23 minute train St Leonards to Central
TOTAL: 32 minutes

With project:

11 minute metro Crows Nest to Central

21 minutes

Bondi Junction

North Sydney
(corner Miller Street
and Pacific Highway)

Without project:
1 minute train Bondi Junction to Town Hall

3 minute interchange

10 minute train Town Hall to North Sydney Station
6 minute walk to Miller Street

TOTAL: 30 minutes

With project:

8 minute train Bondi Junction to Martin Place

3 minute interchange

5 minute metro Martin Place to Victoria Cross

3 minute walk to Miller Street

TOTAL: 19 minutes

1 minutes
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Travel time
savings
Destination (approx.)’
Bankstown Central Without project: Up to 10
30 minute to 36 minute train Bankstown to minutes
Central

With project:
26 minute metro Bankstown to Central

7 The above estimates are based on analysis carried out in 2015, compared with train journeys at that time

Reduced train crowding
During periods of heavy train congestion the following impacts can arise:

© Services begin to become unreliable as passengers crowd on to trains and dwell times at stations
are more difficult to manage

© Passengers need to board a following train
© Passengers may seek to use another form of transport, travel at a different time or will not travel.

By enabling additional train services on the rest of the suburban rail network and diverting
passengers from existing services, Sydney Metro would significantly reduce train crowding
on the T1 North Shore Line; T1 Western Line; and the T2 Airport, Inner West and South Line.

Decreased station crowding
Currently there is station crowding at key Sydney CBD stations during peak periods.

With passenger travel demand to the Sydney CBD forecast to increase, additional constraints will be
placed on Sydney CBD and other key interchange stations, particularly crowding on platforms and
vertical transport. This is likely to result in excessive delays to platform and station clearance times.

A key benefit of Sydney Metro City & Southwest is relief to platform crowding at existing Sydney

CBD stations and a reduction in the amount of passenger time spent under heavily crowded platform
conditions. Sydney Metro City & Southwest would achieve this by providing an alternative route through
the Sydney CBD and increasing the number of high-capacity inner city stations from two to four by:

© Increasing the functionality of Martin Place Station, by providing two new underground platforms
with interchange capability

© Providing a new station at Pitt Street.

The project would also provide a new station at Barangaroo and two new underground platforms
at Central Station with high interchange capability. This would further reduce congestion at
Wynyard Station and support improved dispersal of customers arriving on services that need to
interchange at Central Station, such as customers on intercity services which terminate at Central.

The new stations and platforms at Martin Place, Pitt Street, Central and Barangaroo would spread the
load of station utilisation and reduce Town Hall and Wynyard expected crowding. The project would
also provide relief to the existing North Sydney Station with a new station at nearby Victoria Cross.
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Overall passenger movements at the key Sydney CBD stations platforms of Wynyard and Town Hall
in 2036 would be reduced by around 30 per cent during the one hour morning peak and by around

40 per cent at North Sydney and St Leonards stations. The anticipated change in passenger demand
at key stations is shown in Figure 3-10.
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Figure 3-10 Anticipated change in passenger demand at key stations (one hour morning peak)

Improved network resilience

Suburban rail access through the Sydney CBD and across the harbour is limited to the T1 North Shore,
Northern and Western Line.

Forced shutdowns during unplanned and planned events impacts on customer service provision.
Closures of the Harbour Bridge for example can cease the provision of public transport services
linking the Sydney CBD to key destinations on the lower North Shore and Northern Sydney.

The T1 North Shore Line is also subject to periodic maintenance which reduces access for
passengers to key stations such as North Sydney, St Leonards and Chatswood.

The Sydney Metro City & Southwest project would provide an additional, high-capacity public
transport link through the Sydney CBD and across the harbour, enabling rail network redundancy

for this critical link. During planned and unplanned events patrons would continue to have access
to direct high-capacity transport services.
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Improved conditions for bus customers

Sydney Metro City & Southwest would be part of an integrated public transport network with
high-quality bus connections to the stations and easy transfers for customers travelling to and
from locations beyond walking distance. The existing and future planned bus networks would
continue to be reviewed by Transport for NSW to enhance the bus network and its connectivity
with Sydney Metro stations.

By connecting with Sydney Metro Northwest at Chatswood, the project would provide a direct
connection from Sydney’s northwest, potentially allowing for a reduction in the number of bus
services from the northwest to the Sydney CBD during the morning peak. The project would
contribute to:

Improving the reliability of journey times for the remaining bus passengers
Reducing the number of buses in the Sydney CBD
Reducing the number of buses accessing the Sydney CBD via the Harbour Bridge

Reducing the number of bus services using the already congested Wynyard Bus Interchange,
freeing it for use by other services

Reducing journey times for existing bus passengers who switch to using Sydney Metro for
all or part of their journey.

People around Waterloo have traditionally relied on buses and walking as a transport solution.
The introduction of a metro station at Waterloo would therefore benefit existing bus customers by
providing a high quality metro / bus connection and by reducing reliance on the bus network.

Improved conditions for road users

By encouraging people to use the metro network, Sydney Metro City & Southwest would reduce the
number of trips that would otherwise be made on the road network. This is particularly the case for
sections of the road network that are constrained, such as the Harbour Bridge and the Sydney CBD,
where the project would provide a high-quality transport alternative. Reduced congestion would mean
that those road users who do not shift modes would gain from travel time and reliability benefits.

Public transport already provides for the majority of the AM peak commuter movements in Sydney.
As a result of the project in 2026 there could be about 20 million fewer car trips annually. By 2036
the corresponding reductions could be as much 30 million fewer car trips annually.

3.4.2 Key city building benefits

Sydney Metro City & Southwest would provide a significant increase in transit amenity throughout
Sydney, which would facilitate increased economic productivity and land use efficiency. Sydney is
the most urbanised area within Australia with the density of population and economic activity in its
centres being major drivers of national productivity. Sydney Metro City & Southwest would facilitate:

Higher productivity by enabling businesses to become effectively closer together through
reduced travel times between major economic centres, and between economic centres and
potential employees

Opportunities for a higher intensity of land use around new and converted stations, including
employment opportunities and potential for higher density residential areas which could offer
more affordable housing options with better access to services and employment, and support
more liveable, vibrant communities.
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Planning being carried out by the Department of Planning and Environment along the Sydney Metro
corridor supports the following:

© Global Economic Corridor - about 650,000 jobs within 800 metre station catchments by 2036

© Urban renewal corridor along the full length of the Sydney metro line - about 514,000 people
within 800 metre station catchments of the Sydney metro line by 2036

© Future priority precincts emerging from the current investigation between Bankstown and Sydenham
© 460,000 jobs and 67,000 residents at Barangaroo, Martin Place, Pitt Street and Central

© Potential future priority precinct at St Leonards.

3.5 Key benefits specific to the Chatswood
to Sydenham project

Section 3.4.1 has detailed the expected benefits of the full Sydney Metro including both Sydney
Metro City & Southwest projects. The full realisation of the benefits to the overall Sydney rail network
in terms of catering for growth in demand and increasing rail network capacity would ultimately be
dependent on delivering both these projects. However, this project would provide specific benefits,
particularly given the additional Sydney Harbour rail crossing and the additional stations provided

in the Sydney CBD. A summary of the key benefits enabled specifically by the project are provided
in Table 3-4.

Table 3-4  Key transport benefits enabled by the project

Benefit category How the benefits are enabled

Enables longer term O Facilitates development of the rail network, including continued development
de.;/elc;pmeknt of Sydney of Sydney Metro, and continued development and enhancement of the Sydney
rai networ Trains network.

Catering for growth © Increased rail accessibility, number of services, reliability and rail catchment;

in demand reduced train and station crowding, particularly at Wynyard, Town Hall and

North Sydney stations; travel time savings, would enable rail system to cater
for growth in demand.

Increasing the reach © New stations at Barangaroo, Crows Nest, Victoria Cross and Waterloo would
of the rail network directly increase rail catchment areas

© More direct connections to high-capacity Sydney CBD stations at Barangaroo,
Martin Place and Pitt Street would increase Sydney CBD rail catchment areas

O Additional interchange capability at Central, Martin Place and Pitt Street stations.
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Increased accessibility
and trip diversity

Increased rail
network capacity

46

Improved frequency of services and interchange with other modes and
connections to key destinations would increase accessibility (eg to major
commercial, industrial, retail and residential areas) and trip diversity (eg journey to
work, education, Sydney CBD distributor, local service trips and work related trips)

Crows Nest Station would provide improved connections to the key
employment centre of St Leonards, and the restaurants and specialist shops
in the Crows Nest village. The station would provide a new transport focus
to the south of the St Leonards strategic centre and be an opportunity to
respond to North Sydney Council’s planning precinct studies for the area

Victoria Cross Station would be located in the North Sydney CBD and would
provide improved connections to the commerecial, retail users, restaurants and
cafes of the centre. The station would also improve connections to schools and
educational facilities in the locality, including the Australian Catholic University
(North Sydney) campus. The station would provide another focal point to

North Sydney CBD, relieving pressure on the existing North Sydney Station and
extending the rail catchment to the north. The station would improve mid-block
connections between Miller Street and the eastern areas of the North Sydney CBD

Barangaroo Station would provide customers with easy access to Barangaroo
Reserve and the Walsh Bay arts precinct including the Sydney Theatre
Company, Sydney Dance Company, and many cafes and restaurants. The
station would also provide much needed east-west connectivity across the
Sydney CBD. Once Central Barangaroo is constructed and open to the public,
customers would be connected to office and retail centres, and a new casino
and hotel complex

Martin Place Station would serve the high-end commercial and financial
precinct within the Sydney CBD. It would provide an opportunity to respond

to City of Sydney Council’s Martin Place Urban Design Study. It would also
provide customers with a new connection to the civic spaces including the
State Library, Sydney Hospital, Domain and a short walk to the Royal Botanic
Gardens. Customers would be able to easily access events held in or near Martin
Place during the off peak period, such as families going to the City of Sydney’s
Christmas tree lights, Vivid Sydney and the Sydney Festival

Pitt Street Station would connect customers to the retail heart of the CBD. It
would provide customers with access, by a short walk, to the Queen Victoria
Building, Pitt Street Mall and Galleries Victoria. Customers would also have easy
access to the entertainment precinct along George Street and to Town Hall and
other civic buildings to attend events like Vivid Sydney

Central Station would provide customers with connections to a range of
attractors including the University of Technology Sydney, University of Notre
Dame Australia, the shopping and market districts around Haymarket, and
Central Park, Chinatown and Surry Hills for a wide variety of restaurants and
bars. Many customers would alight at Central and transfer to another mode to
access the Sydney Football Stadium and Sydney Cricket Ground for a variety
of concerts and sporting events

Waterloo Station, through the provision of new infrastructure and substantial
improvements in accessibility for the area, would indirectly contribute to the
renewal of the area’s social housing, which would in turn contribute to an
increase in the supply of new homes close to the Sydney CBD.

Additional tracks through the Sydney CBD - two additional tracks enabling
up to 30 high-capacity metro services (AM Peak hour) through the Sydney CBD
in each direction

Additional tracks from Chatswood to Sydney CBD - two additional tracks
providing additional capacity from the north.
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Travel time savings

Sydney Metro Northwest and T1 North Shore Line customers would have
access to more direct Sydney Metro services to key activity areas in the Global
Economic Corridor

Central Coast customers travelling to North Shore and Sydney CBD stations
would have significant travel time savings, with these services being able to
take advantage of the more direct routes made possible by the introduction
of Sydney Metro City & Southwest

North Shore and North Sydney customers would have direct rail access to
key destinations in the Global Economic Corridor such as Martin Place and
Norwest Business Park

Eastern suburbs customers would have more direct access to key destinations
in the Global Economic Corridor, interchanging to direct services at Martin Place
Station instead of the crowded Town Hall Station.

Decreased train crowding

Sydney Metro services - at opening of the project 20 new high frequency
metro services would reduce crowding on the T1 North Shore Line. For example
between Milsons Point and Wynyard, loadings would reduce from around
122 per cent of capacity to around 70 per cent of capacity in the AM peak.

Decreased station
crowding

New Sydney CBD stations and platforms provided at Barangaroo, Martin Place,
Pitt Street and Central spreads station loading and decreases crowding at
Wynyard and Town Hall stations

New station at Victoria Cross would decrease crowding at North Sydney Station.

Increased reliability

Reduced train and station crowding would increase reliability of T1 North Shore,
Northern and Western Line.

Improved network
resilience

Public transport access through the Sydney CBD and across the harbour is
limited to a few key pieces of infrastructure

The project would provide an additional, high-capacity public transport link
through the Sydney CBD and across Sydney Harbour. The project provides an
alternative option for customers during unplanned and planned events which
may force closure of other Sydney CBD and harbour links.

Improved transport
integration

Improved interchange with bus, light rail, pedestrian and cycling networks,
and provision of taxi and kiss and ride key stations.

Rail safety benefits

Improved rail safety through the introduction of new technologies and design,
such as communication based train protection system, platform screen doors,
modern ventilation systems and emergency arrangements in the tunnelling
environment, intrusion detection technologies along the corridor, and extensive
CCTV coverage on board and at stations.

Bus network benefits

Freeing of bus services by bus customers transferring to rail, enabling the
opportunity to redeploy bus services from the north and north west

Less demand for Sydney Harbour Bridge bus services, freeing capacity over
the Harbour Bridge.

Road network benefits

Reduced road congestion by road users transferring to rail

Less congestion on key road corridors including Sydney Harbour Bridge,
Sydney Harbour Tunnel and Eastern Distributor.
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The project is consistent with key NSW Government planning strategies, as outlined in this section.

3.6.1 State and Premier priorities

In September 2015 the NSW Premier released 30 ‘State priorities’, including 12 ‘Premier priorities’ to
grow the economy, deliver infrastructure, and improve health, education and other services across

NSW. Key priorities relevant to the Sydney Metro Chatswood to Sydenham project include ‘building
infrastructure’ and ‘creating jobs’.

The project would contribute to economic growth by providing direct benefits to customers in
terms of reduced travel time and better reliability. It would also deliver wider economic benefits
by facilitating increased connectivity, land development and business logistics improvements,
particularly for knowledge based businesses.

There are a number of health benefits associated with the project that relate to increased density
and increased active transport (walking and cycling) opportunities around metro stations.

Over the next 15 years, NSW will require infrastructure to support 40 per cent more train trips,

30 per cent more car trips and 31 per cent more households (NSW Government, 2015). Sydney
Metro City & Southwest is identified as a key infrastructure project as part of the NSW government’s
infrastructure investment program.

The NSW Government is committed to the creation of 150,000 new jobs over the next four years.
Through investment in infrastructure such as the Chatswood to Sydenham project, new jobs and
apprenticeships are being created for the construction sector.

3.6.2 Sydney metropolitan planning strategy

A Plan for Growing Sydney (NSW Government, 2014) sets out the NSW Government’s strategy for
accommodating Sydney’s future population growth over the next 20 years. The plan consists of
goals, directions and actions that provide a framework for strengthening the global competitiveness
of Sydney and delivering strong investment and jobs growth in Western Sydney. The project’s
expected contribution to achieving these goals, directions and actions is outlined in Table 3-5.
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Directions of the plan

Corresponding actions
of the plan

Strategic need and justification - Chapter 3

Expected contribution to achieving the goals of A Plan for Growing Sydney

Project contribution to achieving the plan’s
directions and actions

Direction 1.6: Expand the
Global Economic Corridor

Action 1.6.2: Invest to
improve infrastructure and
remove bottlenecks to grow
economic activity

The project would support the Global Economic
Corridor by providing faster and more reliable
access and by fostering clusters of activities that
support more economic growth.

Direction 1.7: Grow strategic
centres - providing more
jobs closer to home

Action 1.7.1: Invest in
strategic centres across
Sydney to grow jobs and
housing and create vibrant
hubs of activity

The project would improve capacity and reliability
of links along the Global Economic Corridor to
the Sydney CBD. Together with Sydney Metro
Northwest, the project would also improve links
to the strategic centres of Chatswood, Macquarie
Park, Castle Hill, Norwest and Rouse Hill.

Direction 1.11: Deliver
infrastructure

Direction 2.2: Accelerate
urban renewal across
Sydney - providing homes
closer to jobs

Action 1.11.1: Preserve future
transport and road corridors
to support future growth

Action 2.2.2: Undertake
urban renewal in transport
corridors which are being
transformed by investment,
and around strategic centres

A Plan for Growing Sydney specifically identifies
preserving a future corridor for Sydney Metro.
The project is consistent with this action.

Together with Sydney Metro Northwest, the
project would provide significant opportunities
for new housing development, giving new
communities shorter and more reliable commutes
to major job centres.

3.7 Consistency with NSW strategic transport
infrastructure policy

3.71

Rebuilding NSW: State Infrastructure Strategy 2014

Rebuilding NSW: State Infrastructure Strategy 2074 (NSW Government and Rebuilding NSW, 2014)
outlines the NSW Government’s plan to invest $20 billion in new infrastructure to sustain productivity
growth in NSW’s major centres and regional communities, and to support a forecast population

of almost six million people in Sydney and more than nine million in NSW. Projects identified in
Rebuilding NSW were based on investment recommendations made by Infrastructure NSW.

Rebuilding NSW states that $7 billion has been reserved to fully fund a second rail crossing of
Sydney Harbour as part of Sydney Metro. The project is therefore consistent with this strategy.

Sydney Metro | Chatswood to Sydenham EIS

49



Chapter 3 - Strategic need and justification

3.7.2 NSW Long Term Transport Master Plan

The NSW Long Term Transport Master Plan (Transport for NSW, 2012b) is the NSW Government’s
20 year plan to improve the NSW transport system by delivering an integrated, modern transport
system that puts the customer first. The plan identifies the transport challenges that will need

to be addressed to support NSW'’s economic and social performance over the next 20 years

and establishes a number of short, medium and long-term actions to address those challenges.
These actions provide the overall framnework for how the NSW transport system develops, in terms
of services and infrastructure.

A key element of the NSW Long Term Transport Master Plan is the need to increase the capacity

of Sydney’s rail network to meet existing customer needs and accommodate the additional travel
demand created by Sydney’s forecast population and economic growth over the next few decades.
The plan notes that over the next 20 years, the number of trips made by rail is expected to increase
by 26 per cent (Transport for NSW, 2012b). This growth cannot be accommodated on Sydney’s
existing rail network, which is already approaching its capacity and is subject to significant crowding
on most lines at the height of the morning and evening peak periods (Transport for NSW, 2012b).

Without the creation of additional rail capacity, crowding levels on the network will continue

to increase, with many parts of the rail network forecast to be near capacity in 2031, even with
service improvements that are possible within the constraints of the current network configuration
(Transport for NSW, 2012b).

The NSW Long Term Transport Master Plan identifies a ‘three-tiered network’ approach to expand the
capacity of Sydney’s transport system. This approach involves the implementation of high-capacity
metro into the current two-tier arrangement of suburban and intercity services to untangle the current
system and ensure fast, efficient and reliable services throughout the network. The plan identifies a
second Sydney Harbour rail crossing and Sydney CBD rail line, which connects Chatswood to the
Sydney CBD, as the centrepiece of Sydney’s modernised rail system.

The project is therefore a key long-term action in the NSW Long Term Transport Master Plan, which
would improve access and connectivity for the T1 North Shore Line and Sydney Metro Northwest,
and improve travel times and capacity through the city from the north and south. The project would
provide the largest increase in capacity to the Sydney rail network for 80 years, while proposed new
stations within the Sydney CBD would relieve pressure on Central, Wynyard and Town Hall stations.

The NSW Long Term Transport Master Plan is accompanied by Sydney’s Rail Future (Transport for NSW,
2012a), which details how the NSW Government will deliver the core elements needed to give Sydney
a world-class rail network that can support the city’s growth, which is discussed in Section 3.7.3.
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3.7.3 Sydney’s Rail Future

Sydney’s Rail Future: Modernising Sydney’s Trains (Transport for NSW, 2012a) is the NSW Government’s
long-term plan to increase the capacity of Sydney’s rail network by investing in new services and
upgrading existing infrastructure. It aims to improve the customer’s experience, improve reliability and
increase services across the rail network. Sydney’s Rail Future forms an integral part of the NSW Long
Term Transport Master Plan (discussed in Section 3.7.2) and once implemented will enable Sydney’s
rail network to carry another 90,000 to 100,000 people per hour in the peak period across the
Sydney CBD rail lines.

Sydney’s Rail Future recognises key challenges for Sydney’s rail system, including increased
demand for rail transport driven by employment and population growth, the limited capability
of the current network, capacity constraints, Sydney CBD congestion, the need to support the
on-going development of the Sydney CBD, and suburban bottlenecks.

Sydney’s Rail Future is based on the NSW Government’s strategy to meet customer needs, which include:
Create a more reliable service
Get ‘Sydneysiders’ to work on time
Maintain a safe, clean and comfortable commuting environment
Run more services
Reduce travel times.

Sydney’s Rail Future describes the plan to transform and modernise Sydney’s rail network based
on a three-tiered system, comprising:

Tier 1- Metro: ‘turn-up-and-go’ services with single-deck metro trains
Tier 2 - Suburban: timetabled services with double-deck trains

Tier 3 - Intercity: timetabled services with double-deck trains and on-board amenities for
long-distance commutes.
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3.74 Sydney City Centre Access Strategy

The Sydney City Centre Access Strategy (Transport for NSW, 2013a) is the NSW Government’s plan
to deliver a fully integrated transport network in Sydney’s city centre that puts the customer first
and meets the city’s growing transport task. The strategy outlines how people will enter, exit and
move in and around the Sydney CBD over the next 20 years and demonstrates how light rail, buses,
trains, ferries, cars, taxis, pedestrians and cyclists will interact in the heart of Sydney. The strategy
also provides a clear direction for how all the different transport modes will work together in the
city centre to:

Reduce congestion
Provide for future growth
Improve the customer experience.

Under the Sydney City Centre Access Strategy, rail will remain the dominant mode for getting to
the city centre. Key features of the integrated network identified in the Sydney City Centre Access
Strategy are:

Light rail on George Street between Central and Circular Quay
Pedestrianisation of George Street between Bathurst Street and Hunter Street
Improved pedestrian connections throughout the city centre including Wynyard Walk

Redesigned bus services with priority routes on Elizabeth Street / Castlereagh Street, Park Street /
Druitt Street, Clarence Street / York Street and Hickson Road

New interchange precincts at Town Hall, Wynyard, Central and Circular Quay, and also at
Martin Place and Museum stations

An integrated cycleway network

A new ferry hub at Barangaroo

A new railway line and train stations for the city centre (this project)
New designated traffic routes through and around the city centre.

The project is a key action in the Sydney City Centre Access Strategy, which identifies the following
benefits to the Sydney CBD:

Unlock the Sydney CBD rail bottleneck and enable more rail services from the west, southwest,
lllawarra, Bankstown, North Shore and northwest

Provide up to an extra 60 train services per hour (30 in each direction) across the harbour and
through the city centre

Create new train stations to relieve pressure on existing crowded platforms in the city centre
Enable better connections to employment opportunities across Sydney

Help reduce the numlber of buses travelling into the city centre from north of the Sydney
Harbour Bridge.
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The project has been assessed against key relevant State government policies. This includes:

The NSW Premier’s 30 ‘State priorities’, including 12 ‘Premier priorities’ to grow the economy,
deliver infrastructure, and improve health, education and other services across NSW

Draft Metropolitan Strategy for Sydney 2031
A Plan for Growing Sydney
Rebuilding NSW: State Infrastructure Strateqy 2014
NSW Long Term Transport Master Plan
Syadney’s Rail Future: Modernising Sydney’s Trains (Sydney’s Rail Future)
Sydney City Centre Access Strategy.
To fulfil the objectives of those policies the assessment indicates that there is a need to:

Significantly increase transport capacity in key parts of the network, especially to the Sydney CBD
and the Global Economic Corridor

Drive productivity through integrated transport and land use planning to realise ‘agglomeration
benefits’ (agglomeration benefits refer to the productivity benefits firms derive from being located
in close proximity to each other, enabling increased interaction between firms with resulting
improved productivity through knowledge sharing and collaboration)

Effectively develop infrastructure to cement Sydney’s position among the world’s most liveable cities.

The project as part of the broader Sydney Metro network would deliver a step-change in the capacity
of Sydney’s rail network by providing a fully automated rail system, supporting high demand with a
high capacity, turn-up-and-go service. It would provide the largest increase in capacity to the Sydney
rail network for 80 years. In particular, the proposed new stations within the Sydney CBD would
relieve current significant pressure on Central, Wynyard and Town Hall stations. The proposed new
station at Victoria Cross would relieve current pressure and crowding at North Sydney Station.

Working together with major upgrades to the T1 Western Line, the Sydney Metro network would
deliver the capacity to increase the number of trains entering the Sydney CBD across the entire
Sydney railway system from 120 to about 200 in the busiest hour of the day. This means that the
rail network across greater Sydney would have room for an extra 100,000 train customers per hour.
The fully automated state-of-the-art Sydney Metro network would have the capacity to operate

30 trains an hour through the Sydney CBD in each direction - a train every two minutes each way.

The Sydney Metro network would significantly improve reliability across the rail network by
addressing current and emerging constraints such as train crowding, platform and station crowding,
and network complexity. It would be capable of carrying more people, more quickly, than any other
form of public transport in Sydney. It would improve travel times for customers by providing more
direct connections to higher capacity Sydney CBD stations (such as Martin Place and Pitt Street)
and improved interchange capability at key locations such as Central Station, including reduced
train and station crowding on the existing rail network. It would also result in benefits for customers
using the existing bus network as there would be fewer buses accessing the Sydney CBD.
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In addition to the broader Sydney transport operational benefits, the customer experience provided
by the project would result in health benefits and an improved customer experience with the creation
of safer and more appealing conditions for pedestrians, cyclists and other transit users.

The project would also provide important urban renewal and development opportunities through the
application of transit oriented development principles that support government objectives to achieve
a more sustainable and efficient use of land to meet Sydney’s growth. In particular, Waterloo Station
would provide the opportunity for renewal of the areas social housing and increase the supply of new
homes close to the Sydney CBD. It would help bring new jobs to the area as well as providing a direct
public transport link from Waterloo to employment hubs at Barangaroo and Martin Place.

The project also has the potential to reduce network wide greenhouse gas emissions by providing
a lower greenhouse gas alternative for transport compared to private car travel.

A set of objectives has been developed for the project having regard to the key challenges and
the strategic land use and transport policies outlined above. The objectives for the project are:

Improve the quality of the transport experience for customers

Provide a transport system that is able to satisfy long-term demand

Grow public transport patronage and mode share

Support the productivity of the Global Economic Corridor

Serve and stimulate urban development

Improve the resilience of the transport network

Improve the efficiency and cost effectiveness of the public transport system
Implement a feasible solution recognising impacts, constraints and delivery risk.

These project objectives are referenced in Chapter 4 (Project development and alternatives) and
have been used to guide decision-making during design development. They will also be used to
guide decision-making on future design development. Chapter 29 (Justification and conclusions)
further justifies the project with respect to its delivery against the above project objectives.
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4 Project development and alternatives

This chapter describes the evaluation process undertaken to determine
the preferred option. It includes an overview of the strategic alternatives,
the alignment options, and station options. This chapter also identifies the
consequences of not proceeding with the project.

4.1 Secretary’s environmental assessment
requirements
The Secretary’s environmental assessment requirements relating to project development and

alternatives, and where these requirements are addressed in this Environmental Impact Statement,
are outlined in Table 4-1.

Table 4-1 Secretary’s environmental assessment requirements - project development and alternatives

Ref. Secretary’s environmental assessment requirements Where addressed

21() an analysis of any feasible alternatives to the project Strategic alternatives to
the project are identified
and analysed in Section 4.3.

2.1(f) | a description of feasible options within the project Options within the project
are described in Sections
4.4,45,4.6and 4.7

2.1(h) adescription of how alternatives to and options within the project A description of the
were analysed to inform the selection of the preferred alternative / alternatives and options
option. The description must contain sufficient detail to enable an process is provided in
understanding of why the preferred alternative to and options(s) Sections 4.3, 4.4, 4.5, 4.6
within the project were selected and 4.7.

4.2 Overview of the project development process

A large number of studies have identified and assessed potential transport solutions between
northern Sydney and the Sydney CBD, including suburban rail and metro alignments. The potential
transport solutions have influenced strategic rail planning in documents such as Sydney’s Rail Future
- Modernising Sydney’s Trains (Sydney’s Rail Future) (Transport for NSW 2012a) and the NSW Long
Term Transport Master Plan (Transport for NSW 2012b). Therefore, they have also influenced the
development process for the Chatswood to Sydenham project.

4.3 Strategic alternatives

A number of strategic alternatives relevant to a metro rail network were considered during the
development of the NSW Long Term Transport Master Plan and Sydney’s Rail Future. These options were:

© Regulatory, governance and better-use reforms
O Investment in road, bus and light rail
© Rail network options.

These options are discussed below, together with an assessment of their overall effectiveness
in meeting Sydney’s growing transport needs.
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4.3.1 Regulatory, governance and better-use reforms

As an alternative to further investment in Sydney Metro, the NSW Government has considered
a range of regulatory, governance and better-use reforms. The reforms could include:

Regulatory reform (including review of passenger transport legislation to allow for more
flexible transport services)

Governance reform (including centralising transport planning and policy functions within Transport
for NSW and integrating land use and transport planning, including for major growth corridors)

Better-use reform (including continued implementation of the integrated electronic ticketing
system; a bus priority system; interchange upgrades; and improvements, expansion and
modernisation of train and bus fleets).

While these reforms are vital to meeting the government’s policy objectives and are already being
implemented, additional investment in transport infrastructure will also be required to ensure Sydney’s
transport network meets future demand.

4.3.2 Investment in road, bus and light rail

The NSW Government is currently delivering or has delivered a number of road, bus and light rail
projects across Sydney as part of the NSW Long Term Transport Master Plan (Transport for NSW,
2012b) and the Sydney City Centre Access Strategy (Transport for NSW, 2013a). These projects
include WestConnex, NorthConnex, the CBD and South East Light Rail, Inner West Light Rail

and a number of bus priority projects including the Northern Beaches Bus Rapid Transit project.

However, while investments in road, bus and light rail projects will form part of the solution to Sydney’s
transport needs, these options are, by themselves, insufficient to address forecast growth in travel
demand. This is because of the number of people travelling to the Sydney CBD each day is forecast

to grow to 775,000 by 2031, which equates to 116,000 more cars or 2,685 more buses each day.

Sydney’s mature road network has limited opportunity for additional capacity to connect in to the
Sydney CBD. New roads where possible, e.g. a proposed ‘Western Harbour Tunnel’ to provide additional
cross-regional links, cannot provide the mass transit capacity required to support Sydney’s growth.

With respect to buses and light rail, these are complementary modes, bringing customers to and
dispersing them from the major transport hubs served by suburban and metro rail services. However,
buses and light rail cannot wholly support the large hourly commuter movements required in and out
of the Sydney CBD. Buses can potentially provide a flexible response to local demand pressures and
light rail offers medium capacity solutions for major transport corridors, replacing lower capacity bus
services. However, both modes would not provide sufficient mass transit capacity to address Sydney’s
transport bottlenecks.
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4.3.3 Rail network options
Broad rail network options

Based on projected population growth and transport demand, additional investment in rail is seen as
a more efficient and effective solution than other strategic alternatives discussed in Sections 4.3.1 and
4.3.2. In developing Sydney'’s Rail Future, 15 alternative capital investment options for an expansion of the
transit network were identified. The 15 options were grouped into four broad options (refer to Table 4-2):

Rail Future A Use of the existing suburban rail network

Rail Future B Rebuilding parts of the existing network in order to run single-deck metro trains

Rail Future C A metro rail system that would integrate with the existing rail network

Rail Future D An independent metro rail system that would not integrate with the existing rail network.

Each option was strategically assessed against a numlber of evaluation criteria. These criteria included
their ability to meet customer requirements; network capacity requirements; ability to improve
network resilience; delivery risk; and cost effectiveness. A two-step process was used to select the
preferred strategic option.

The first step involved an assessment of whether existing rail operations should be expanded

and improved to provide continued operation of a double-deck fleet with a two-tiered system of
suburban and intercity services (Rail Future A) or whether a separate, independent ‘differentiated’
network should be constructed to provide metro ‘turn-up-and-go’ services (Rail Future B, C and D).
An assessment of these two options found that a metro service is required to meet demand in both
the short and long term. Rail Future B requires conversion of the T1 North Shore Line services across
the Harbour Bridge and rebuilding of other parts of the existing network, resulting in major disruptions
and inconvenience for customers would impact on network reliability and resilience. Accordingly,

Rail Future A and Rail Future B were discarded and not further evaluated.

The second step involved an analysis of the differentiated service options that would best deliver
against the assessment criteria. Criteria applied when assessing differentiated service options included
delivery of capacity increases in key sections of Sydney’s rail network; high-quality service levels and
provision of significant improvements in operational reliability required to service Sydney’s growth.
The analysis found that Rail Future C would be superior to Rail Future D as it provides interchange
potential with the existing network, so Rail Future D was discarded.
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Table 4-2  The four rail network options considered in Sydney’s Rail Future

Rail Future A -
suburban option

This option would involve the use of the existing double-deck rolling stock on the
existing network, including for all future expansions (ie a second harbour crossing).
This option would have a capacity of 20 trains per hour per direction (or 24,000 people
per hour per direction).

However, this option could not meet the long-term capacity and service improvements
required by the NSW The Long Term Transport Master Plan and would not meet
customer expectations for reliability, improved journey times and convenience.

Rail Future B -
rebuild option

This option would involve rebuilding parts of the existing network in order to run
single-deck metro trains. It would require conversion of the T1 North Shore Line
services across the Harbour Bridge and major upgrading of the existing Sydney CBD
infrastructure and stations.

Although rebuilding the existing network would improve capacity in the medium term,

it would not meet demand in the long term because capacity would be restricted to

the current single train line across Sydney Harbour. Conversion of the existing line to
accommodate a metro rail network would need to occur while maintaining existing
services (to the extent possible), and would result in major disruptions and inconvenience
for customers for a number of years. Further, the existing stations at Town Hall and
Wynyard are already congested and an increase in the number of services using these
stations would impact on network reliability and resilience and affect customer safety.

Rail Future C -
Sydney’s Rail
Future (Sydney
Metro network)

This option would involve construction of a metro rail network that would operate
independently of the existing rail network; however, it would provide integration and
interchange points with the existing rail network.

New infrastructure would mainly be used; however, a section of Sydney Metro Northwest
(historically referred to as the Epping to Chatswood Rail Line) and the existing rail line
between Sydenham and Bankstown would be converted to metro and form part of the
metro network. This option includes a second crossing of Sydney Harbour and a new
underground line within the Sydney CBD. Interchanges would be provided at key stations
(eg Chatswood and Central). Rolling stock would be designed to provide faster boarding
and alighting, which would reduce dwell and journey times.

Rail Future D -
an independent
transit system

This option would operate independently and not integrate with the existing rail network.
It would require construction of a harbour crossing and a Sydney CBD line. This option
would only benefit customers along the new lines and would not adequately address the
future requirements of the rail network. It would result in marginal benefits in terms of
service enhancement, capacity improvements and improved operating efficiency on the
existing rail network. It would also be the most expensive of the four options and would
divert funding from service improvements on the rail network.
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Why Sydney Metro was selected

Rail Future C (referred to from this point as Sydney Metro, and incorporating the whole proposed
Sydney Metro network) was selected as the preferred rail network option because it would:

Be more flexible and provide frequent services that would benefit customers

Provide the required capacity and flexibility to respond to growing demand for rail in Sydney
Create a more modern, resilient and faster service

Deliver a seamless and less disruptive way of modernising Sydney’s rail

Deliver transport benefits more cost effectively.

Benefits of Sydney Metro

In terms of expanding capacity on the rail network, Sydney Metro would substantially expand capacity
on Sydney’s most constrained transport corridors and eliminate dependence on the Harbour Bridge
as the only mass transit harbour crossing between the North Shore and the Sydney CBD.

The new cross-harbour rail capacity combined with new stations on the North Shore and in the
Sydney CBD would also allow for a reduction in buses crossing the Harbour Bridge, offering the
potential for substantial reductions in congestion at North Sydney, Wynyard and Town Hall stations
and a reduction in road congestion in Sydney’s CBD.

The introduction of a metro station at Waterloo would also be consistent with, and would further
realise the benefits of Rail Future C.

South of Central Station conversion of the Bankstown line between Sydenham and Bankstown
The full delivery of Sydney Metro, including Sydney Metro Northwest fromm Cudgegong Road

and Sydney Metro City & Southwest extending to Bankstown, was identified as a strategic option
in Sydney’s Rail Future.

Various options were considered for the southern and western component of the Sydney Metro
network beyond Central Station.

Converting the T3 Bankstown Line between Sydenham and Bankstown into a dedicated metro
line would improve rail network reliability by reducing the number of rail lines sharing the same
existing tracks and would facilitate much needed capacity increase from the west and southwest.
The Sydenham to Bankstown upgrade would unlock capacity at Central Station platforms and
enable the relocation of train paths on the City Circle. It would also significantly reduce platform
and train crowding.

The T3 Bankstown Line does not share operations with other lines or rail freight. It would therefore

be less complex to convert and segregate from the existing rail network when compared with other
lines. The T3 Bankstown line would require less infrastructure work to convert to a metro service
when compared with other lines, such as the T2 South Line and T4 Illawarra Line, which would require
additional tunnels and tracks, significant enabling works such as alternative freight routes and a new
train stabling and maintenance facility for Sydney Trains.

The decision to proceed with a conversion of the T3 Bankstown Line to a metro service led to
the alignment of the project from south of Central Station to just north of Sydenham Station.

The Sydenham to Bankstown upgrade, including work at Sydenham Station will be subject
to a separate environmental assessment process.
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The station options evaluation process used to determine preferred station locations involved
a number of stages, each with an increasing level of detailed analysis. The project objectives
(refer to Section 3.9) underpinned the evaluation criteria used in the options evaluation process.

The evaluation of station location options has followed a three-phase process:

Phase 1 - This involved the identification and assessment of a long list of 34 station options

to ensure all possible metro station locations were considered. Some potential station options
were grouped into station localities to reflect their close proximity to each other. This resulted
in 20 station localities being subject to a preliminary station assessment. Of the 20 localities,
13 were shortlisted for further evaluation

Phase 2 - This involved detailed evaluation of the 13 short-listed station localities and identified
a preference for two North Shore station localities and three CBD station localities

Phase 3 - This involved stakeholder and commmunity consultation on the preferred station
localities and the identification of additional station locations seen as having merit to enhance
the project and increase project benefits.

The evaluation of station locations is described in more detail in the following sections.

4.4.1 Phase 1 - evaluation of long list station location options

Initially a long list of 34 station options was identified. The selection of preferred station locations on
North Shore required a different approach to the selection of station locations in the Sydney CBD that
were more heavily influenced by alignment constraints such as building basements. Station locations
between Chatswood and Sydney Harbour were identified as ‘North Shore’ station locations and
station locations between Sydney Harbour and Central were defined as Sydney CBD station locations.

Of the 34 options, some were grouped into station localities to reflect their close proximity to

each other. This resulted in 20 station localities being subject to a preliminary station assessment.

Of the 20 localities, 13 were shortlisted for further evaluation. These locations are shown in Figure 4-1.
The evaluation resulted in the removal of seven station locations from further assessment, as
discussed in Table 4-3.

Table 4-3  Preliminary station location options that were not shortlisted for further evaluation

Willoughby and
Naremburn

These stations would be located in residential areas with small centres. While these locations
would result in a new rail catchment area, they would not serve or stimulate development.

Wollstonecraft
and Waverton

The existing suburban rail stations at these locations serve a small residential catchment
(comprising detached housing and strata development and a metro station would not
serve a new rail catchment.

North Sydney

The existing North Sydney Station is constrained and would not serve a new rail catchment.

Milsons Point

The existing suburban rail station at Milsons Point serves a small residential catchment
(characterised by detached housing and strata development). There are a number

of heritage constraints at this location (including the Harbour Bridge - an item of
outstanding national heritage significance).

Hickson Road
(Dawes Point)

Although a station in the north Hickson Road area (at Dawes Point) would introduce
public transport to an area currently with limited access, there is only a small catchment
(population and employees) that would use the station.
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4.4.2 Phase 2 - evaluation of short-listed station location options
Evaluation process

Phase two involved detailed analysis of the 13 short-listed station localities. Each of the remaining
localities was evaluated against the project objectives using the process shown in Figure 4-2.

The process resulted in the selection of the preferred station location options (‘base case’ station locations).

Preferred primary
and intermediate
North Shore stations

Preferred

Station analysis
base case

Preferred
CBD West and
CBD East stations

Additional stations -
feasibility/desirability?

Demand modelling

Landuse and
transport assessment

Preferred

. . stations
Route/engineering °

assessment

Property costs

and values
Preferred

alignment

Cost estimation

Figure 4-2 Process for evaluating the short-listed station locations

The performance of each of the remaining station locations was assessed against each of the
objectives as either ‘positive alignment’ (green), ‘some alignment, or neutral’ (orange) or 'no alignment,
or negative impacts’ (red), as shown in Figure 4-3.
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Figure 4-3 Performance of each short-listed station location against the project objectives
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Findings of the short list evaluation process

The Artarmon, Neutral Bay and Wynyard station options were discarded as all performed poorly

in the evaluation against more than one of the Sydney Metro project objectives. Artarmon is already
served by a station on the Sydney Trains network and a metro station at Artarmon would not extend
the rail catchment or provide significant travel times savings for customers. A station at Neutral Bay
would not support the growth of the Global Economic Corridor and would not substantially improve
public transport services for the Northern Beaches and Military Road corridor. Further, the locality
was found to have a moderate ability to serve and stimulate development, particularly employment
growth and only a moderate ability to serve major attractors.

Providing metro platforms at Wynyard Station would place further pressure on already constrained
footpaths and underground connections around Wynyard Station, and would increase customer
transfers at an already congested station.

St Leonards Park and City West also performed poorly on at least one of the objectives. St Leonards
Park was subsequently compared with the alternative station at Victoria Cross. Victoria Cross

was considered superior as it has a greater catchment area and a greater potential for residential,
commercial and transit oriented development. St Leonards Park also has a number of heritage

and environmental issues and was consequently discarded.

Further review of City West and Barangaroo South stations indicated that they would have a smaller
current and potential future catchment than other Sydney CBD locations such as Martin Place.

They would also have a number of physical constraints including the Cross City Tunnel alignment
that would influence the location and depth of the stations, resulting in a material impact on

the overall project cost. Given the relative advantages of alternative Sydney CBD stations

(and a Sydney CBD eastern alignment) these stations were subsequently discarded.

A station at St Leonards would meet all the project objectives. However, further consideration
indicated that, relative to a station at nearby Crows Nest, it would not extend the rail catchment

and all future employment and dwelling growth would be within the existing rail catchment which

is already well connected by public transport. In addition, construction of the station would cause
disruption to existing customers during construction, and environmental and social issues associated
with a tunnel boring machine launch site located close to sensitive receivers including the hospital.
Sporting teams that utilise Gore Hill Oval would also need to be relocated. Accordingly St Leonards
was not considered further as a preferred location for a metro station.

A station at Macquarie Place would meet all the project objectives. Compared to other Sydney CBD
station locations Macguarie Place would have a smaller catchment and would overlap with the existing
Circular Quay Station catchment, which already provides direct connections to Wynyard, Town Hall
and Central stations and beyond. Accordingly Macquarie Place was not considered further as a
preferred location for a metro station.

Crows Nest and St Leonards station options both performed well against the majority of the
project objectives. These were carried forward for further investigation as part of Phase 3.
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The preferred station locations are described in Chapter 7 (Project description - construction).
During the development of preferred station designs a numlber of alternative station configurations
may be considered. The station configurations may be reviewed for a number of reasons, including:

Orientation of station buildings and associated infrastructure to provide effective and efficient access
for customers, accessibility of station entry points, and integration with surrounding land uses

The need to minimise environmental and property impacts
Constructability
The need to not preclude the potential for future over station development.

Preferred station locations

Based on the assessment of the short-listed stations, a decision was made to proceed with
a project incorporating new metro stations at Crows Nest / St Leonards, Victoria Cross,
Martin Place and Pitt Street, as well as new metro platforms at Central Station.

4.4.3 Phase 3 - additional station options

This phase involved stakeholder and community consultation on the preferred station localities and the
identification of additional station location options, which were seen to have the potential to strategically
enhance the project. This included further evaluation of a station location at either Crows Nest or

St Leonards and the potential introduction of an additional metro station at the following locations:

At Barangaroo
In the Artarmon Industrial Area
Between Central and Sydenham.

These additional station options, described below, were included because they would serve strategic
transport needs.

Crows Nest or St Leonards

Based on further evaluation of both options and stakeholder and community feedback, the preferred
station location is at Crows Nest. The Crows Nest Station location best meets the needs of this

area by ensuring the new metro station is as close as possible to the St Leonards centre while also
extending the rail catchment.

Barangaroo

A station at Central Barangaroo (as opposed to Barangaroo South, as discussed in Section 4.4.2)
would serve the Barangaroo development and potentially some of the catchment area for Wynyard
Station given connectivity improvements in the area associated with projects like Wynyard Walk.

Given the flexibility of the metro tunnel alignment, the provision of a metro station in the central
to northern part of Barangaroo is possible while also providing a station at Martin Place.

The station would deliver a unigue east west connection between Martin Place and Barangaroo,
resulting in improved travel times between Barangaroo and other Global Economic Corridor
centres, service special events and reduce future passenger demand on suburban rail platforms
at Wynyard Station.
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A station at Barangaroo would benefit from the high-quality public domain and amenity to be
delivered as part of the broader Barangaroo development. It would connect the Central Barangaroo
precinct to the metro network with cultural facilities, Barangaroo Reserve and entertainment within
five minutes’ walk and the Barangaroo South precinct within 10 minutes’ walk. It would also provide

a connection to the public domain and entertainment activities at East Darling Harbour. A station at
Barangaroo would also service a residential catchment at Millers Point, Walsh Bay and future residents
at Barangaroo.

A number of constraints have been considered during the development of sub-options and in the
selection of the preferred location for a metro station at Barangaroo. The preferred location and
station typology (cut-and-cover vs mined) of Barangaroo Station would have the following benefits:

It would promote access to the Barangaroo precinct

It would optimise the balance between station cost and customer outcomes
(station depth, travel times, etc)

It would minimise or avoid impacts on heritage items in the area including Millers Point Conservation
Area, the Walsh Bay Wharves Precinct and the Millers Point / Dawes Point Village Precinct,
although noting potential archaeological heritage significance as outlined in Chapter 14
(Non-Aboriginal heritage) and Chapter 15 (Aboriginal heritage).

A reference design for Barangaroo Station was assessed against the project objectives listed
in Section 4.3.2. Considering that assessment (refer to Figure 4-4) and further consultation with
key stakeholders, a station at Barangaroo has been included as part of the Sydney Metro project.

The preferred Barangaroo Station location and configuration has been selected to avoid conflicts
with other Barangaroo developments; contain (as far as possible) the station entry and facilities
building in the Barangaroo development site and allow for the efficient location of tunnel services
and emergency facilities at the ends of the station.
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Figure 4-4 Performance of Barangaroo Station location against the project objectives
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Artarmon Industrial Area

A station in the Artarmon Industrial Area would facilitate easier access to Artarmon employment areas
and result in greater opportunities for commercial, mixed use and higher density residential dwellings.

There is a clustering of traditional light industrial activities, as well as specialist activities such as health
and media. The Artarmon Industrial Area is uniguely located with high-quality access for medium and
large vehicles, and with a substantial buffer between industry and residential uses. The area supports
over 11,000 jobs, has low vacancy and high rents. It has an estimated contribution of $1.6 billion to the
NSW economy each year.

The benefits of a station at this location are dependent on the realisation of urban renewal opportunities
in the area. However, consultation with major stakeholders indicated that there was limited support
for such a major land use change.

The importance of the wide range of industrial uses was recognised. The area would therefore retain
its industrial uses, employment and services, resulting in a low demand for transport and a poor return
on investment for a station in this area. The performance of an Artarmon Industrial Area Station was
assessed against the project objectives (refer to Figure 4-5). Given the high cost of construction of

an underground station, and limited ability to serve and stimulate urban development and relieve

the existing transport network, an Artarmon Industrial Area Station was not considered further.

Improve the quality of the
transport experience

Provide a system that is

able to satisfy long

term demand

Grow public transport
patronage and mode share
Support the productivity

of the Global Economic Corridor
Serve and stimulate

urban development

Improve the resilience of

the transport network
Improve the efficiency and
cost effectiveness of the
public transport system
Implement a feasible
solution recognising impacts,
constraints and delivery risk

Artarmon
Industrial Area

KEY . Positive alignment Some alignment, or neutral . No alignment, or negative impacts

Figure 4-5 Performance of Artarmon Industrial Area Station against the project objectives
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A station between Central and Sydenham

A long list of 12 station options was identified for the area between Central and Sydenham.
An assessment of these station options against the project objectives was carried out
(refer to Figure 4-6).

The assessment identified that new underground metro stations at Erskineville, Green Square,

St Peters and Newtown would not serve a new rail catchment and would result in a limited shift

to public transport services. Further, these locations would not serve or stimulate new development.
As a result these stations were discarded.

Whilst a station at Doody Street would support a new rail catchment and would provide relief to
existing bus services, a tunnel alignment associated with this station was considered unreasonable
(due to its length and presence of tight curves) and this station was not considered further.

Due to their proximity to existing rail stations, the new rail catchment at Ashmore, Australian
Technology Park and Wilson Street (Eveleigh) would be limited, resulting in a limited shift to public
transport. Stations at Ashmore and Wilson Street (Eveleigh) would not provide any significant relief
to existing public transport services. As such, these station options were also discarded.

Redfern was discarded as a metro station location because suburban rail connections already exist
at Central and Redfern stations (that is, Central and Redfern also offers connections to intercity trains
and other modes). Redfern also has some construction and technical issues including constraints with
the existing station layout and heritage constraints.

McEvoy Street was also discarded as a metro station as is would not provide relief to the existing
transport network, and the land use changes in the area would occur regardless of a metro station.

Based on the outcome of the assessment, it was decided to further consider two locations between
Central and Sydenham (The University of Sydney and Waterloo).
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Figure 4-6 Performance of station options between Central and Sydenham against the project objectives
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The University of Sydney or Waterloo

The University of Sydney is located between Parramatta Road and City Road and close to other
arterial roads such as Cleveland Street and Glebe Point Road. The university is a key education
precinct and is also close to health and retail precincts such as Royal Prince Alfred Hospital and
the Broadway shopping area.

Waterloo is a centre for commmunity and cultural activity and is a growing residential area, with
business activity increasing in recent years. The NSW Government has earmarked Waterloo for
greater residential development and urban renewal.

A station at Waterloo would take pressure off Redfern and Green Square stations and provide local
residents with more public transport options, while encouraging the introduction of new homes,
jobs, parks and community facilities to meet the needs of a growing Sydney.

A new metro station at Waterloo would help revitalise the Waterloo precinct and would also:
Provide a high quality connection with bus services along Botany Road
Provide additional connectivity to Australian Technology Park and Redfern Station
Contribute to the NSW Government objective to transform Waterloo and Redfern.

The metro station would also allow further development and expansion of the Global Economic
Corridor between the Sydney CBD and Green Square.

Outcomes of strategic options assessment

Based on the assessment of the strategic options against the project objectives, Sydney Metro
decided to:

Include a station at Crows Nest
Include an additional station at Barangaroo
Not include a station in the Artarmon Industrial Area

Include a station at Waterloo.

4.5.1 Influences on the project alignment

The alignment of the Chatswood to Sydenham project has been influenced by:
Previous investigations (refer to Section 4.2)
Station locations
Design criteria such as vertical and horizontal alignment requirements
A decision on a Sydney CBD east or Sydney CBD west alignment
Avoidance of underground constraints such as deep basements and major utilities.

More recent alignment options (lbased on possible station location combinations) are shown in Figure 4-7.

70 Sydney Metro | Chatswood to Sydenham EIS



Project development and alternatives - Chapter 4

4.5.2 Sydney CBD east or Sydney CBD west alignment

A number of studies have focused on rail / metro alignments through the Sydney CBD. These have
been separated into eastern and western options and hybrids of the two. As a result of these
previous studies, two protected corridors have been previously created through the Sydney CBD

- the CBD Rail Link corridor and the CBD Metro interim rail corridor.

Key issues considered in the selection of the alignment (in the context of metro rail network
performance parameters) included the point of connection with the existing rail network in the
north and south, and the preferred Sydney CBD station locations. As discussed in Section 4.4.3,
given the flexibility of the metro tunnel alignment, the provision of a metro station in the central to
northern part of Barangaroo was not an influencing factor in the selection of a Sydney CBD east
or a Sydney CBD west metro alignment.

Both the CBD east and CBD west alignment options identified a combination of new and augmented
existing stations:

The eastern alignment included a new station at Martin Place and at Pitt Street
(between Park and Bathurst streets) and an augmented Central Station

The western alignment included an augmented Wynyard Station, a new City West Station
(between Town Hall Station and Darling Harbour) and an augmented Central Station.

The evaluation process resulted in the eastern alignment being preferred based on a number of factors:

The separation of the metro rail network from the existing rail network, especially at Wynyard
Station (eastern alignment), means the project could accommodate long-term future demand
(of up to 30 trains per hour in the morning peak period across Sydney Harbour)

The inclusion of a Wynyard metro station (western alignment) would increase pedestrian numbers
and congestion within the Wynyard precinct beyond what would otherwise be expected in 2036;
and by about 13,000 additional passenger exits in the morning peak period

Augmentation of existing operational stations (western alignment) would have substantial
constructability issues and result in additional construction costs and an extended construction program
(Central Station is the only station augmentation required for the Sydney CBD eastern alignment)

New stations along the eastern alignment would provide better interchange opportunities
(Martin Place Station with the T4 Eastern Suburbs Line, and Pitt Street Station with buses,
light rail and Town Hall Station). These interchange opportunities would better relieve
passenger demand at critical stations including Martin Place and Town Hall.
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Figure 4-7 More recent alignment options considered based on possible station location combinations
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Aboveground and underground options were considered for crossing Sydney Harbour. These included:
A new carriageway beneath the Sydney Harbour Bridge
A new rail viaduct above lanes seven and eight of the Sydney Harbour Bridge
Conversion of lanes seven and eight of the Sydney Harbour Bridge to accommodate metro rail
An immersed tube tunnel resting on the seabed
Bored tunnels below the seabed through rock

Bored tunnel below the seabed through rock and sediments.

4.6.1 Aboveground options

Options to install a new carriageway beneath the Sydney Harbour Bridge or to install a new viaduct
above lanes seven and eight were found to have a number of constraints, such as impacts on
(reductions to) shipping heights and / or substantial modification to the Sydney Harbour Bridge,
which is a major landmark and a listed place on the National Heritage List. These options would also
have broader network impacts during construction and operation (particularly in terms of access to
the Sydney CBD for other transport modes). Conseguently, these options were not progressed further.

The conversion of lanes seven and eight to accommodate the metro network would require connections
to metro tunnel alignments to the north and south of the Harbour Bridge. Unlike the tunnel option
(see below), use of the Sydney Harbour Bridge would require the use of existing suburban rail stations
and platforms at North Sydney and Wynyard. The use of existing infrastructure for the project would
largely result in replication of the existing T1North Shore Line and would not provide additional

rail services to new areas. Further, using existing infrastructure would have operational limitations;

in particular, this option could not meet long-term capacity requirements (that is, there would be

less than 30 trains per hour) and would result in longer journey times than a new tunnel. In addition,
using the Sydney Harbour Bridge is estimated to cost substantially more than the preferred bored
tunnel option (by over $400 million).

4.6.2 Underground options

Options investigated for underground crossing of Sydney Harbour included an immersed tube
tunnel, bored tunnels through the bedrock and bored tunnel through a combination of bedrock
and sediments. These options are shown on Figure 4-8.
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BLUES POINT

MILLERS POINT

KEY

An immersed tube tunnel A tunnel bored through a combination A tunnel bored through
resting on the seabed of rock and sediments below the seabed bedrock below the seabed

Figure 4-8 Sydney Harbour crossing vertical alignment options considered

A comparative assessment was carried out for these options. It found that:

© An immersed tube option is a favourable option in terms of station depth and tunnel gradient,
but the likely environmental impacts associated with dredging and cofferdam construction
in the harbour would be considerable, as compared with the tunnel boring machine options.
Costs are also likely to be significantly higher than the bored tunnel options

© Given the depth to rock below the harbour, a tunnel bored entirely through rock would result in
unacceptable station depths at Barangaroo and at Victoria Cross and / or unacceptable tunnel gradients

© Keeping the tunnel alignment wholly within rock would still likely require a specialised tunnel boring
machine for the Harbour Crossing due to the anticipated poor rock quality and high water pressure

© A shallower tunnel involving tunnelling through rock and sediments would result in acceptable
station depths. Whilst there would be some construction risks associated with tunnelling through
sediments and transition zones from rock to sediment, they are considered to be manageable. The
options for managing these transition zones from rock to sediment are discussed in Section 4.6.3.

Given these factors, a bored tunnel through a combination of bedrock and sediments was selected
as the preferred option for crossing Sydney Harbour.
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4.6.3 Sydney Harbour sediment ground improvement options

The need for ground improvement

Ground improvement (treatment to solidify sediments and other non-rock material), especially at
rock-sediment transition zones has been considered for a number of construction-related reasons.
Ground improvement would reduce construction risk to workers, prevent damage or excessive wear
of cutter tools and allow for inspection of the tunnel boring machine cutter head prior to driving
through the rock - sediment transition zones.

Specifically, ground improvement would:

Reduce safety risks for construction workers by avoiding the need to undertake tunnelling
in high pressure (Up to 5 bar) environments

Minimise risks associated with ground instability and / or air-loss issues of rock-sediment
transition zones.

The feasibility of a tunnel below the harbour through rock and sediments was subject to detailed
investigations including advice from a number of international tunnelling experts. Based on this

advice it was concluded that it would be practical to tunnel below Sydney Harbour through rock and
sediments using either a traditional slurry tunnel boring machine or a mix-shield tunnel boring machine.

Area targeted for ground improvement

Ground improvement would require the establishment of a grout zone (solid block of cementicious
material about 35 metres wide by 20 metres long by 16 metres deep) at the two points where the
tunnel alignment passes through a sediment-rock transition zone.

The proposed grout zone would need to extend from about six metres above the tunnel profile
to about three metres below the tunnel profile and about six metres either side of both the tunnel
profiles. The maximum depth of grouting is estimated at about 40 metres.

The feasibility of different types of ground treatment has been investigated as described below.

Ground treatment options considered

Ground improvement by jet grouting

Jet grouting would involve the injection of a cement grout and would need to be carried out from
barges on the harbour. The grout would be delivered to the barges from an on-shore facility and
would be injected from the barge via a crane and drilling lead. The use of barges would introduce
a number of construction challenges, in addition to logistical issues associated with maintaining
open shipping channels.

Jet grouting would result in a smaller physical footprint on the bed of the harbour compared with
deep soil mixing (see below) and can better target the necessary treatment zone compared with deep
soil mixing techniques.
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Ground improvement by deep soil mixing

Deep soil mixing would involve the mechanical mixing of the harbour sediments with a cementitious
slurry in order to form columns. Similar to the jet grouting approach, this method would need to be
carried out from barges on the harbour, with deliveries of grout via barges.

Deep soil mixing would result in greater disturbance of the bed of the harbour compared to the jet
grouting method and, potentially, result in the need to carry out ground improvement over a larger
area than jet grouting.

Ground improvement by ground freezing

Ground improvement by ground freezing would involve installing about 24 drill pipes around the
circumference of both tunnel alignments and circulating liquid nitrogen through the pipes to freeze
all material present at the two rock-sediment transition zones. While this option would have less
environmental impact on Sydney Harbour than jet grouting or deep soil mixing, this technique:

Requires a large construction footprint at Blues Point and / or Barangaroo to support drilling
operations and the laying out of drill pipes

May not be a suitable solution where soft silty material needs to be treated or if the strength
of the tunnel bedding material also requires improvement.

This option would also have the greatest construction costs.

Outcome of review of ground treatment options

Following review of the benefits and limitations of each ground improvement technique, jet grouting
from barges or deep soil mixing were both considered feasible, however jet grouting would have less
overall impact than deep soil mixing.

Based on the current understanding of the project, jet grouting is considered to be the most likely
option for ground improvement works should they be required. As such, this approach has been
assessed as part of this Environmental Impact Statement. Notwithstanding, ground freezing may be
a feasible option depending on the future development of the project and construction techniques.

Further details regarding ground improvement construction methods are provided in Chapter 7
(Project description - construction).
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A dive structure is required where the surface track transitions to underground tunnel. These would
be required near Chatswood (northern dive structure) and just north of Sydenham Station
(southern dive structure), as discussed below.

4.7.1 Northern dive structure
Northern dive structure options

Due to a number of factors, including topography, proximity of adjacent infrastructure, engineering
requirements, there are limited options for the northern dive structure location. The five options
considered were:

A dive commencing immediately south of St Leonards Station, transitioning into a tunnel north
of River Road (St Leonards Option 1)

A dive north of St Leonards Station, commencing about 100 metres north of the road bridge

at Lambs Road, Artarmon (near the Francis Street / Station Street intersection), transitioning into
a tunnel about 90 metres south of Lambs Road (near the Francis Street / Park Road intersection)
(St Leonards Option 2)

A dive commencing immediately south of Chatswood Station:

transitioning into a running tunnel located within the rail corridor, north of Mowbray Road
(Chatswood Option 1)

transitioning into a tunnel portal located outside the rail corridor (eastern side),
north of Mowbray Road (Chatswood Option 2)

transitioning into a tunnel portal located outside the rail corridor (western side),
north of Mowbray Road (Chatswood Option 3).

Evaluation of northern dive structure options

The locations of these options are shown in Figure 4-9. Factors influencing the location
of the northern dive and tunnel portal include:

The length of new tunnel versus the extent of work required to accommodate metro tracks
within the existing rail line, impacts on existing infrastructure and the extent of ‘associated
infrastructure’ work required

Interface with existing Sydney Trains and Sydney Metro Northwest operations

Property impacts including the extent and type of property acquisition required

Environmental constraints and potential community and business impacts

Constructability considerations, including customer disruption associated with rail network impacts

Preferred station locations, particularly in respect of whether a station would be located
at Artarmon, St Leonards and / or Crows Nest (this is discussed further in Section 4.4).

Given that Crows Nest has been identified as the secondary North Shore station for Sydney Metro,
a dive south of St Leonards Station was discarded based on a number of factors including journey
time impacts, adverse environmental and community impacts (particularly during construction),
and vertical and horizontal alignment limitations (that is, the tunnel alignment could not meet design
requirements and access a Crows Nest station location).
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Options to locate a dive structure immediately south of Chatswood Station were preferred over
a dive north of St Leonards Station. These options would place a majority of the alignment below
ground from Chatswood Station, delivering the following benefits:

Minimise acquisition of non-government property

Avoid a complex and prolonged construction interface around Artarmon Station,
thereby avoiding substantial customer, community and business impacts in Artarmon

Avoid direct impacts on the heritage listed Artarmon Station and Artarmon Heritage
Conservation area

Avoid impacts on Sydney Blue Gum - Blackbutt - Smooth-barked Apple moist shrubby
open forest on shale ridges (a critically endangered ecological community listed on the
NSW Threatened Species Conservation Act and Commonwealth Environment Protection
and Biodiversity Conservation Act) that is located next to (and east) of the rail line between
Artarmon Station and the Gore Hill Freeway

Reduce construction complexity and risks and operational interfaces by, as much as possible,
separating Sydney Metro assets and infrastructure from existing operational Sydney Trains assets

Reduce the extent of noise walls required along the existing rail corridor by over one kilometre.

Given these benefits, a dive north of St Leonards Station was discarded in favour of a Chatswood
dive option.

As shown in Figure 4-9, the three Chatswood dive options share a northern start point, with the
primary difference between them relating to the tunnel alignment and portal orientation in the south.
A tunnel portal located on the western side of the rail corridor (Chatswood Option 3) was identified to
have a number of technical, operational and community benefits over the other two options. It would:

Avoid acquisition of residential properties
Avoid impacts on a heritage listed item and Chatswood Heritage Conservation Zone

Reduce the extent, intensity and duration of construction work next to and impact upon
operational Sydney Trains assets

Avoid impacts to Mowbray Road Bridge during construction

Provide for the establishment of a tunnel support site away from surrounding residential properties,
which would reduce construction noise and other amenity impacts on adjacent receivers

Substantially reduce construction costs compared to Chatswood Option 1
(Chatswood Option 2 would have a similar construction cost to Chatswood Option 3).

Notwithstanding these benefits, Chatswood Option 3 would have a number of impacts, including:
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The need to permanently close the road bridge at Nelson Street

Acquisition of an Ausgrid property, containing one heritage listed property (‘Mowbray House’
located at 339 Mowbray Road) and a number of business properties along the eastern side
of the Pacific Highway (571585 Pacific Highway)

Acquisition of up to five commercial premises
The need to tunnel beneath a heritage listed water reservoir, a substation and a communications tower

Impact on a major Telstra utility adjacent to the Ausgrid facility / rail corridor boundary.
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On balance, Chatswood Option 3 was preferred over Chatswood Options 1and 2 as this option

represents the best balance between environmental, economic, social and engineering requirements
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Figure 4-9 Northern dive structure options
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4.7.2 Southern dive structure
Southern dive structure options and evaluation
In a broad sense the location of the southern dive structure is determined by the decision to convert

the T3 Bankstown Line to Sydney Metro (refer to Section 4.3.4). This decision led the need to
transition back to a surface level track in the area between Central Station and Sydenham Station.

Options for the location of a southern dive structure close to Central Station are limited by:

Suitable available land within and adjacent the suburban rail corridor
(between Central and Sydenham stations) to accommodate additional tracks

Maximum allowable vertical track grades (which influence the length of
transition of the tunnel from an underground station at Central to the surface).

Surface track options between Central and Sydenham stations would require widening of the
rail corridor and significant property acquisition to accommodate the additional metro tracks
and other infrastructure, including noise walls.

A tunnel option is preferred over a surface option as it would considerably reduce direct and
indirect impacts on properties adjacent to the existing rail corridor (such as property acquisition,
noise and vibration from surface rail operations and visual amenity impacts associated with new
overhead wiring and rail infrastructure). The most suitable location for the dive structure between
Central and Sydenham stations was identified as the Marrickville industrial area in order to avoid
significant residential property acquisition, and avoid the potential noise impacts of a surface metro
line within residential areas.

Locally around the Marrickville industrial area options to the west and east of the existing rail corridor
were considered. A dive structure to the east of the rail corridor would:

Be located closer to residential receivers on Unwins Bridge Road

Require the metro tracks to cross the T4 Eastern Suburbs and Illawarra Line tracks to the
south of Sydenham Station. This would result in unnecessary structures and impacts to
rail track grades, or operational inefficiencies from tracks crossing at-grade.

Based on these factors, a dive structure to the west of the existing rail corridor was identified
as the preferred option as it would:

Allow for the desired alignment and future conversion of the T3 Bankstown Line to a metro service
Minimise property acquisition
Be located as far as practical from residential receivers

Enable the efficient integration of the Metro network into the existing rail corridor whilst
minimising potential impacts to other existing rail lines.
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After the selection of metro stations was complete, the design development phase commenced.

This involved the identification of the specific location of the stations and the above ground

and below ground station footprints. Constructability issues were also considered in this phase.

In the case of Martin Place and Central stations, the sensitivity and construction challenges associated
with the proposed locations required a more detailed consideration of configuration options.

These are discussed below.

4.8.1 Design development of Martin Place Station

The location of Martin Place Station

The station at Martin Place is intended to serve Sydney’s financial district and the civic spaces and
uses along Martin Place and Macquarie Street. Convenient interchange between the proposed metro
station and the existing Martin Place Station is a key locational driver. Designing for Martin Place as

a ‘one station solution’ that provides station-to-station interchange within the paid concourse areas
of both stations places a geographical constraint on the station’s location.

The specific location of the proposed Martin Place Station has also been influenced by a number
of other key constraints. These include:

Underground constraints such as basements and other services and infrastructure that influence
the tunnel alignment and depth and therefore the location and orientation of the station itself

Minimising impacts to heritage buildings and places, including direct and indirect impacts to the
Commonwealth Bank building and the existing Martin Place Station, which are heritage items listed
on the State Heritage Register

Minimising impacts to, and optimising integration of the station with the public domain of Martin Place,
a major civic spine that is a focus of the City of Sydney’s Martin Place Urban Design Study.

The above constraints have resulted in the separation of the northbound and southbound tunnel
alignments generally beneath Castlereagh and Pitt streets respectively; two station footprints
(rather than one) that increase the offset distance from the Commonwealth Bank Building;

and the provision of station entrances that avoid the direct use of Martin Place.

Design and layout of Martin Place Station

Secondary constraints and challenges that have influenced the design and layout
of Martin Place Station include:

Accommodating large pedestrian volumes and the need for convenient
and safe connections into the broader precinct

The provision of adeguate pedestrian circulation spaces to accommmodate
increased pedestrian volumes

The provision of adequate space for construction of the project

Not precluding over station development at station sites.
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Over 10 options were been developed for the design and layout of Martin Place Station that are
located in the area bound by Bligh, King, Castlereagh and Pitt streets. These options differed
in the following general ways:

Single or multiple station entrances with corresponding street level footprints

Station layouts to optimise station entry locations and street level footprint size, including
within the public domain of Martin Place, at various locations along Castlereagh Street
and Elizabeth Street, Hunter Street and Bligh Street

The number of station entrances and their specific location and orientation within
the various station footprint configurations.

The preferred option includes platforms south of Hunter Street between Castlereagh and Elizabeth
streets with two street level footprint areas incorporating station entries: at the Hunter Street corners
of Elizabeth and Castlereagh streets; and the Martin Place corners of Elizabeth and Castlereagh
streets. Refer to Chapter 6 (Project description - operation) for more detail.

Discounted options did not perform as well as the preferred option for the following reasons or
combination of reasons:

Options that proposed one station footprint resulted in unacceptable customer outcomes and

/ or pedestrian level of service. Limited footpath widths on Castlereagh Street exacerbated this
situation for many options. Some of these options also precluded provision for future over station
development and resulted in poor urban design outcomes

Some of the options that minimised the size of the street level footprint did not provide adequate
station functionality and also resulted in unacceptable construction constraints, including poor
construction efficiency based on limited space and challenges for construction site access

Options that proposed direct access via Martin Place were not preferred because they did not
meet pedestrian level of service requirements and would not be consistent with the objectives
for Martin Place outlined City of Sydney’s Martin Place Urban Design Study

Some options did not provide suitable offset from the Commonwealth Bank building resulting
in poor urban design outcomes and increased risk of impacts to this building

Some options with predominantly northern street level footprints did not meet the ‘one station
solution’ objective with regard to interchange functionality with the existing Martin Place Station.

The preferred option best optimises the number, size and location of street level footprints and station
entries to:

82

Respond to the major customer movement and desire lines to and from the station

Relieve pedestrian congestion within Martin Place and complement objectives outlined
in the Martin Place Master Plan

Provide suitable space for potential future over station development while minimising the
numlber of private properties required to ensure an adequate footprint for construction
and operation of the station

Provide a superior underground interchange with the existing Martin Place Station and
although technically challenging, minimise direct impacts to the fabric of the existing
State Heritage listed station.
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4.8.2 Design development of Central Station

The development of Central Station over time has led to a configuration that makes day-to-day use

of the station difficult, resulting in a number of sub-standard features such as difficult way-finding,
and access and capacity constraints. These include changes in levels between different areas of the
station and long customer routes. Consultation with Sydney Trains and other stakeholders has been
undertaken in the development of the design for Central Station. This has influenced options developed
for the design of the station; supporting infrastructure requirements and construction methodology.

Why metro platforms at Central?

Central Station is the busiest station in the Sydney transport network, providing key interchange for
suburban and intercity rail services, light rail, bus, taxi and intercity coach services. Central Station has
a large catchment comprising education, commercial and residential land uses. Having Sydney Metro
services at Central Station reinforces the role of Central Station as the primary transport interchange
for Sydney and also recognises the potential for the area around Central to be the civic, economic
and community focus of the southern Sydney CBD.

Sydney Metro would build on the significant transport investments being made at Central, including
the CBD and South East Light Rail project. The new metro platforms would support and enhance
Central Station’s historical role as the major interchange in the Sydney transport network and further
build on the interchange functionality of the station.

As shown in Figure 4-3, compared with all other short-listed station locations, metro platforms at
Central perform best against the identified project objectives. Metro platforms at Central Station
would provide a number of benefits, including:

Direct servicing of a large employment catchment with considerable growth forecast

Efficient and direct connection to metropolitan-wide suburban rail services, inter-city services,
light rail services and bus and coach services.

Based on the assessment of the short-listed stations, a decision was made to proceed with
a project incorporating new metro platforms at Central Station.

Location of the metro platforms at Central Station

A number of locations were investigated for the provision of Sydney Metro platforms at Central Station.
These included:

Utilising existing disused platforms on the eastern side of the existing station

Constructing the metro platforms on the eastern side of the existing station below Elizabeth Street
Constructing the metro platforms on the western side of the existing station below the western forecourt
Constructing new metro platforms in the centre of the station below existing platforms 13 to 15.

The introduction of underground metro platforms at Central Station would have material impacts to
the station irrespective of the option chosen. Decision-making on the placement of the underground
metro platforms seeks to balance the substantial benefits with the recognised constraints and
challenges associated with its introduction.
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Recognised constraints and challenges that required detailed consideration and management include:
Maintaining acceptable customer accessibility and amenity during construction
Ensuring acceptable customer outcomes during operations

Ensuring the reliability of existing network operations while construction is occurring
within an operational transport interchange

The need for reliable ongoing access across operational rail for pedestrians and vehicles
during construction and operation

Minimising impacts to the State heritage significant Central station, including the curtilage
which extends beyond existing building footprints.

Options to locate the metro platforms on the eastern side of Central Station below Elizabeth Street
did not maximise the efficiency of interchange for customers between metro and suburban and
intercity rail and other transport modes. Other concerns related to potential property impacts,
heritage impacts and the required depth of the new platforms, which would affect the quality

of the transport experience for customers.

Options that would utilise the existing disused platforms were discounted because of the inability
to achieve a tunnel alignment that would not impact the T4 Eastern Suburbs and lllawarra rail line,
and an Ausgrid cable tunnel. Although the platforms themselves could accommodate the metro
trains, there would be sub-optimal customer outcomes with respect to the customer environment
(light and space, comfort) and connectivity (distance to interchange). There would also be technical
challenges for the provision of platform screen doors and other fire and life safety infrastructure
(including provision of suitable ventilation systems and emergency egress).

Options to locate the new metro platforms below the western forecourt of Central Station were
discounted because this location did not maximise the efficiency of interchange for customers
between metro and suburban and intercity rail and other transport modes. Metro platforms at this
location would also have potential impacts on known items of heritage and archaeological significance.

The proposed location for the new underground platforms below platforms 13 to 15 at Central Station
has been selected for the following key reasons:

It provides the most efficient interchange for customers between suburban and intercity platforms
(and associated travel time benefits)

The interchange and travel time benefits result in customer preference for interchange at Central
Station rather than at Wynyard or Town Hall stations, providing congestion relief at these stations

It best encourages the use of Sydney Metro as a service, resulting in a reduction in the use
of crowded Central Station suburban platforms such as platforms 16 and 17.

It allows for an efficient construction method (shallow cut-and-cover arrangement)
that minimises construction duration and disruption to customers using Central Station.
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Design development of the station services building

All metro stations include services infrastructure to support metro operations. A key design driver
at Central Station has been to place the services infrastructure only at the southern end of the
metro platforms to:

Avoid conflicts between customers entering the metro and the services infrastructure
(and its maintenance), which improves functionality and pedestrian circulation

Minimise heritage and visual impacts of services infrastructure near the grand concourse
and supports the integration of the station with the existing station (provides a better
transport product through the provision of a clear and uncluttered access / exit point to
the metro stations for customers)

Allow for maintenance of the services building directly via the Sydney Yard Access Bridge
from the south of Sydney Yard, minimising disruption to operation at Central Station.

Design for the provision of all station services at the southern end of the metro platforms is influenced
by the length of the station. A shorter station requires a higher above-ground services building to
accommodate all services infrastructure, whereas a longer station allows for a less visually intrusive
above-ground services building (@about a 50 per cent reduction in height).

The design of the station services building results in the removal of the heritage listed garden, the
Rolling Stock Officers building and the Cleaners Amenities building in Sydney Yard. Options to avoid
impacts to the Cleaners Amenities building were considered, however all options would result in:

Sub-optimal operational outcomes for maintenance activities (a key restriction given the metro
station at Central would be one of the busiest interchange stations on the metro network)
and restricting space for emergency services access to the metro station

Poor design outcomes that would result from a reduced services building footprint and retention
of the Cleaners Amenities building immediately adjacent to the proposed infrastructure

An unworkable construction arrangement for Central Station platforms that would overly
restrict station excavation activities near the building, preclude over-size deliveries that would
be required at the site (including ventilation fans and other large pre-cast station elements)
and limit the functionality of the main construction access for the station.

Considering operational efficiency and the balance of impacts generated and those minimised
or avoided, the design option for a longer station and reduced height services building is preferred.
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Design considerations for the northern emergency egress and draught relief infrastructure
Design standards require emergency egress at the north and south of every station and require
access be to a relatively open area. The proposed design includes provision for northern emergency
egress in the location of the existing maintenance access ramp from Eddy Avenue. This is preferred
because it best meets the design requirements while minimising direct infrastructure impacts within
Central Station. It also minimises conflict with existing station operations (in both construction and
operation phases).

Draught relief is required at the both ends of the station to support operational performance and
efficiency, including to manage air pressure and temperatures within the station and tunnels and
to minimise energy use in operation. Northern draught relief is proposed in the same location as
the northern emergency egress. Provision of a single point for draught relief at the southern end
of the station was considered, however was discounted because it would have greater impacts
associated with a larger construction footprint, require substantial additional operational energy,
and result in sub-standard performance.

Design considerations for access to Sydney Yard

Sydney Yard is the rail infrastructure staging area bounded by inter-city rail lines to the west, suburban
rail lines to the east and Central Station and Sydney Terminal to the north. Access to Sydney Yard is
currently limited to a primary access / exit via Eddy Avenue and the tracks adjacent to platform 15
(limited to medium-sized vehicles) and a secondary (infrequent) at-grade access over the inter-city
rail lines for heavy vehicles during track possessions via the bus layover facility on the western side of
Central Station. Access to Sydney Yard via Eddy Avenue would be removed as a result of the project.

Alternative permanent heavy vehicle access to Sydney Yard would be required to allow for ongoing
operations and maintenance of the Sydney Trains and NSW Trains network and metro infrastructure.

A ‘do nothing’ option would not result in an acceptable outcome and a new access from Eddy Avenue
would not be possible based on the constraints introduced by the location of the metro platforms and
restrictions to access that will be created by the CBD and South East Light Rail that uses Eddy Avenue.

Other options considered for the provision of an alternative access to Sydney Yard included:

Formalising the at-grade access via the bus layover facility. This option was not preferred as
access would not be ‘all hours’ as is the case with the Eddy Avenue access (ie still be restricted
to possession periods) and would result in conflict with buses using the layover facility

Underground access via the bus layover facility on the western side of Central Station.
This option was not preferred because:

the required horizontal geometry and vertical grades could not be achieved

it would likely require cut-and-cover construction with additional track possessions
and disruption to the rail network

it has the potential to introduce additional constraints to the provision of future infrastructure
at Central Station

it would result in conflict with buses using the layover facility.
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Underground access via Prince Alfred Park. This option was not preferred because:
the required horizontal geometry and vertical grades could not be achieved

it would likely require cut-and-cover construction with additional track possessions and
disruption to the rail network

it has the potential to introduce additional constraints to the provision of future infrastructure
at Central Station

it would be constrained by the alignment of the existing T4 Eastern Suburbs Line tunnel

it would require the use of a large area of Prince Alfred Park, permanently reducing the area
of available public open space

An access bridge from Regent Street to Sydney Yard. This option was preferred because:

it best accommodates the operational access requirements of Sydney Trains, NSW Trains
and Sydney Metro

it minimises construction risk and disruption to the operational rail network during
construction and does not affect the bus layover facility

can be introduced to support construction of the underground platforms at Central Station,
thereby minimising the extent of long term track possessions and overall disruption at
Central Station

improves customer safety by removing construction and operational access away from the
main station entrance thereby separating activity from the heavily congested operational
station environment.

Station excavation methodology

The metro platforms at Central Station are proposed to be excavated using a cut and cover technique
(see Chapter 7 (Project description - construction) for more information). Some other metro stations
would be constructed using a mined technigue. While a station cavern could be constructed using a
mined technique with a shaft located remotely, cut and cover construction would always be required at
the station site to facilitate construction of the necessary vertical transport and services infrastructure.

Temporary pedestrian footbridge

Construction of the underground platforms at Central Station using a mined or cut-and-cover
technique requires excavation through the existing underground pedestrian connections.

A temporary pedestrian footbridge is therefore required to maintain pedestrian connections
between above ground platforms (see Chapter 7 (Project description - construction) for more
information). A temporary above-ground pedestrian footbridge is preferred because:

A ‘do nothing’ option results in unacceptable outcomes for rail customers due to substantially
increased interchange times and significant and unsafe levels of congestion at key circulation
points around the existing station based on reduced options for transfer and access and exit

from each platform

Retention of the existing underground pedestrian connections ‘in situ’ would require staged
construction of the metro platforms which would increase construction risks, substantially extend the
duration of construction within Central Station and also be substantially more expensive to construct.

Sydney Metro | Chatswood to Sydenham EIS 87



Chapter 4 - Project development and alternatives

The above-ground temporary pedestrian footbridge extends between, and connects to each of
platforms four to 23 because other connection options (such as above-ground connection only
between platforms 12 and 16) would result in:

Customers having to transfer over three vertical levels rather than two
(resulting in associated increases to interchange times)

Unacceptable safety outcomes for customers on heavily congested platforms
and at key circulation points within the station.

As with other elements affecting Central Station, an above-ground temporary footbridge would
be subject to further design development in order to minimise impacts to heritage fabric.

Minimising impacts at Central Station

As identified above, a new access for Sydney Yard would be required due to the removal of the existing
access via Eddy Avenue. The Sydney Yard Access Bridge is the preferred solution for this new access.
On balance, metro platforms below existing platforms 13 to 15 would have reduced heritage impacts
compared with other metro station locations considered. The metro platforms at Central Station

have been subject to ongoing design development to optimise the performance of the station while
minimising impacts, including heritage impacts, to the existing station and adjacent heritage items.

The design has minimised the extent of metro station services and other infrastructure in the northern
part of the station to reduce the footprint within the existing Central Station northern concourse

and below the Bradfield Building (former Lost Property Office). The design of the station services
building has also been refined to minimise the bulk and scale of above ground infrastructure that

in turn, reduces visual impacts and changes within the setting of heritage items. The design of

metro infrastructure at Central Station, including the Sydney Yard Access Bridge, is ongoing and
would minimise direct impacts as well as impacts to the setting of adjoining and nearby heritage
items. It would be developed in consultation with Sydney Trains and the Heritage Council of NSW

and would be subject to review by the Sydney Metro Design Review Panel, including periodic
independent review by an appropriately qualified and experienced heritage architect.
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Demand on much of Sydney’s rail network is nearing capacity during the morning and evening
peak periods. In particular, demand on the T1 North Shore, Northern and Western Line experiences
heavy train loads at peak times and is forecast to grow at 2.9 per cent a year over the next 10 years.
Patronage will continue to grow as land is released or rezoned along the Sydney Metro Northwest
corridor.

Changes in patronage growth will exacerbate crowding at Central, Town Hall, Wynyard and Chatswood
stations and on the T1 North Shore, Northern and Western Line. When Sydney Metro Northwest opens
in 2019, the T1 North Shore, Northern and Western Line will be operating almost at capacity during the
morning peak period, with many customers on individual services experiencing crowded conditions.

By 2026, demand for rail transport will grow to a total of 237,000 trips in the morning peak
(representing a 41 per cent increase in travel demand). The existing transport system cannot provide
the capacity to accommodate this forecast growth as:

The road and bus networks are already heavily constrained and cannot be effectively augmented
to accommodate the additional capacity required

Sydney’s rail network is complex and becoming more crowded and less reliable (the growth in the
demand for rail travel to the Sydney CBD alone is expected to increase by 31 per cent by 2026).

Even with the additional services provided by Rail Future A and Rail Future B of Sydney’s Rail Future
(refer to Section 4.3.3), the rail network will run out of capacity at some point during the mid to late 2020s.

To ensure continued growth in productivity, cater for forecast employment and population growth,
and sustain the city’s liveability, Sydney’s transport capacity will need to substantially increase.
This is particularly important given the leading role Sydney plays in the Australian economy.

The consequences of delaying the delivery of the project are as follows:

Insufficient transport capacity will prevent Sydney from reaching its economic potential,
leading to worse economic outcomes for the State and nation

Sydney’s transport network will not provide the minimum standard of service expected
by rail customers and there will be major impacts on the operational efficiency, reliability
and capacity of the suburban rail network in the medium to long term.

These consequences are outlined in Table 4-4.
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Table 4-4 Consequences of not proceeding with the project

Problem

Impact per year

© Constrained economic
productivity and growth

© Constrained employment
and population growth

© Reduced access to
major employment
and activity centres

© Reduced connectivity
between activity centres

© Increasing transport demand
© Road network congestion
© Bus network at capacity

© Network complexity

© Capacity constraints

© Increased train crowding

© Increased platform crowding
© Longer dwell times

© Reduced reliability

(o]

o

o
o

o

(o]
o

Lost economic benefits: $2.0 billion per year on average over 30 years

Lost economic value-add in the corridor by 2036: including $5.2 billion
in the Sydney CBD

Jobs lost: 44,000 in the Global Economic Corridor by 2036
(3500 per year)

Reduced population growth in key areas. By 2036: 1950 less people
in the Sydney CBD

Reduced competitiveness between Sydney and other Australian cities
such as Melbourne and Brisbane.

Additional public transport travel time: 12.7 million passenger hours
per year (weighted)

Additional road users: 20,000 driver and passenger trips (2036 AM peak)
Cost of road congestion: 5.9 million vehicle hours per year (weighted).

Increased rail demand to the Sydney CBD impacting existing Central,
Town Hall, Martin Place and Wynyard stations: 6733 per year (2026 AM peak)

Increased train services required: six per year

Increased train crowding: 3.3 million passenger hours (weighted) in 2026,
increasing in severity each year thereafter

Increased station crowding: 8.4 million hours by 2026 (weighted)
Reduced reliability: 5.1 million hours per year by 2026 (weighted).

Further details on the need and justification of the project taking into account all issues considered
in this Environmental Impact Statement are provided in Chapter 29 (Justification and conclusion).
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5

Stakeholder and

community engagement

This chapter provides an outline of the consultation carried out on the project, and
how this has influenced the project and the scope of the Environmental Impact
Statement. It identifies who has been consulted, how the consultation was carried
out, the issues raised and how those issues have been addressed.

5.1

Secretary’s environmental assessment

requirements

The Secretary’s environmental assessment requirements relating to stakeholder and community
engagement, and where these requirements are addressed in this Environmental Impact Statement,
are outlined in Table 5-1.

Table 5-1
Ref.

Secretary’s environment assessment requirements - stakeholder and community engagement

Secretary’s environmental assessment requirements

Where addressed

4.1 The project must be informed by consultation, Details of consultation carried out to inform
including with relevant government agencies, the project development are provided in
infrastructure and service providers, special interest Sections 5.4 and 5.6. Further details are
groups, affected landowners, businesses and the provided in Appendix C.
community. The consultation process must be
undertaken in accordance with the current guidelines
(NSW Sustainable Design Guidelines Version 3.0
(TFNSW, 2013b)).

4.2 The Proponent must document the consultation Details of consultation carried out to inform
process, and demonstrate how the project has the project development are provided in
responded to the inputs received. Sections 5.4 and 5.6. Further details are

provided in Appendix C.

4.3 The Proponent must describe the timing and type of Consultation which has occurred during the
community consultation proposed during the design development of design to date is described
and delivery of the project, the mechanisms for in Section 5.4.
commun?ty _feedback, the mechanisms for keeping the Consultation proposed during ongoing design
communlty |nformeo_l, and procedures for complaints and delivery is described in Section 5.7.
handling and resolution.
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The stakeholder and community consultation process for Sydney Metro City & Southwest has played
an integral role in informing and scoping investigations for this Environmental Impact Statement.

In June 2014, the NSW Government announced that Sydney Metro City & Southwest (formally Sydney
Rapid Transit) would extend Sydney Metro Northwest (formally North West Rail Link) under Sydney
Harbour, through the Sydney CBD and on to Bankstown.

Engagement with the community and stakeholders began in June 2014 and has continued through
the preparation of the Environmental Impact Statement. This was not a statutory consultation
process, but was carried out by Sydney Metro to proactively engage with the community during the
Environmental Impact Statement process.

Key stakeholders for the project include (but are not limited to):

State agencies (eg Department of Planning and Environment, Roads and Maritime Services,
CBD Coordination Office, Environment Protection Authority, NSW Office of Water,
Port Authority of NSW, Sydney Water and Office of Environment and Heritage)

Local government (Willoughby City, Lane Cove, North Sydney, City of Sydney and
Marrickville councils)

Public utilities, and business and industry groups near the project
Directly impacted communities
The broader community.

This chapter provides an overview of the consultation activities to date and identifies future
consultation activities. Further details can be found in Appendix C (Stakeholder and community
engagement report).

Transport for NSW has been and continues to be interested in community and stakeholder feedback
on the project. The Sydney Metro communication objectives include to:

Communicate the rationale for the project and the broader network benefits it would deliver,
including how it fits into the NSW Government’s plans to increase Sydney’s rail capacity

Communicate the Sydney Metro concept and timing

Build community and key stakeholder relationships and maintain goodwill

Provide information about the planning approvals process and encourage community participation
Clearly communicate the corridor protection and property acquisition process.

The project team has developed a comprehensive community and stakeholder engagement program
to proactively engage with local communities, key stakeholders and government agencies.
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Transport for NSW began consulting and engaging with key stakeholders prior to the preparation
of the Environmental Impact Statement. This included:

Stakeholder consultation following the announcement of Sydney Rapid Transit in June 2014

Project scope consultation and engagement following the announcement of Sydney Metro City
& Southwest in June 2015

Industry consultation in June and December 2015

Engagement following the project update announcement in Novemlber 2015

Engagement following the announcement of the Waterloo Station location in February 2016
Engagement regarding the Blues Point temporary site in February 2016

Engagement regarding the Marrickville dive site pre-cast facility in April 2016.

5.4.1 Stakeholder consultation June 2014

On 11 June 2014, the Premier of NSW announced that the proposed Sydney Rapid Transit (now
Sydney Metro) project would extend the North West Rail Link under Sydney Harbour, through
the Sydney CBD and on to Bankstown. Consultation was carried out with key stakeholders and
information was provided to the community.

A summary of the issues raised during this period is provided in Table 5-5 along with a cross-reference
to where the issues are addressed in the Environmental Impact Statement. Full details of this stage
of engagement can be found in Appendix C (Stakeholder and community engagement report).

Stakeholder meetings

Key stakeholders (including local government, NSW and Australian Government departments,
peak bodies and industry associations) were briefed via meetings, presentations and phone calls.
The briefings were designed to ensure stakeholders were adequately informed of the project
(including the concept design alignment and station locations); to ensure issues and concerns
were understood, captured and addressed in the planning process; and to receive feedback.

Public information and engagement
The stakeholder meetings were accompanied by information distributed to the wider community through:

Media releases
Printed information:
Fact sheet - ‘More trains, faster services right across Sydney’ (June 2014)
Fact sheet - Transforming Sydney’ (November 2014)
Websites:
Sydney Metro Northwest (formerly North West Rail Link)
Transport for NSW
Community Information Centres:
George Street, Sydney
Castle Hill (formerly North West Rail Link).
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5.4.2 Project scope consultation and engagement June 2015

On 4 June 2015, the Premier of NSW announced a change to the name of the Sydney Rapid Transit
project and that funding had been secured to progress planning on Sydney Metro City & Southwest.
The announcement also initiated a round of consultation and engagement to collect stakeholder

and community feedback on the project with a focus on preferred station locations, options for

extra stations and information about the proposed rail line route, to help inform the development

of the Environmental Impact Statement. Consultation during this period was completed along the
Sydney Metro City & Southwest project alignment between Chatswood and Bankstown. Engagement
activities have also continued throughout the preparation of the Environmental Impact Statement.

A summary of the issues raised during this period is provided in Table 5-5 along with a cross-reference
to where the issues are addressed in the Environmental Impact Statement. Further details of this stage
of engagement can be found in Appendix C (Stakeholder and community engagement report).

Stakeholder meetings

Key stakeholders (including local government, NSW and Australian Government departments,
peak bodies and industry associations) were briefed via meetings, presentations and phone calls.
The briefings were designed to ensure stakeholders were adequately informed of the project
(including the concept design alignment and station locations); to ensure issues and concerns were
understood, captured and addressed in the planning process; and to receive feedback. A full list

of stakeholders can be found in Appendix C (Stakeholder and community engagement report).

The project team also presented at the Australian Financial Review National Infrastructure Summit
in June 2015.

Public information and engagement

Table 5-2 identifies the activities used to provide up-to-date information to the community
and stakeholders.

Table 5-2  Community contact and information points

Community information line (toll free) 4 June 2015 1800 171 386
Community email address 4 June 2015 sydneymetro@transport.nsw.gov.au
Website 4 June 2015 www.sydneymetro.info

This website includes an online forum function
to collect feedback on various aspects of the
project including station locations.

Postal address 4 June 2015 Sydney Metro City & Southwest

PO Box K659, Haymarket, NSW 1240
Transport for NSW community 4 June 2015 388 George Street, Sydney
information centre
Sydney Metro Northwest 4 June 2015 Shop 490, Castle Towers Shopping Centre
community information centre’ Old Castle Hill Road, Castle Hill

1 The Transport for NSW community information centre has been operating in Castle Hill for a number of years, providing information on the
North West Rail Link, now known as Sydney Metro Northwest. From 4 June 2015, the centre began providing information on Sydney Metro
City & Southwest.
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These activities were accompanied by:

Place Managers, employed on the project since April 2015 to cover the following areas:
Chatswood to Sydney Harbour
Sydney CBD to Marrickville
Sydenham to Bankstown

Community Information Sessions:
13 June 2015 - Dougherty Community Centre (Auditorium)
17 June 2015 - North Sydney Harbour View Hotel
18 June 2015 - Marrickville Metro
18 June 2015 - Transport for NSW Information Centre
20 June 2015 - Crows Nest Markets
20 June 2015 - Redfern Oval Community Room
23 June 2015 - Canterbury-Hurlstone Park RSL
27 June 2015 - Bankstown Sports Club

Media releases

Advertisements in local and ethnic newspapers:

Email alert - sent to 6,000 community members registered in the
Sydney Metro City & Southwest and Northwest databases

Printed materials
Booklet - ‘Project Overview’ (June 2015)
Booklet - ‘Delivering Sydney Metro, Industry Briefing’ (June 2015)
Newsletter - ‘Have your say, more choice, more opportunity with metro rail’ (June 2015):

220,000 newsletters delivered to properties within about one kilometre
of the proposed alignment and station locations

3,500 newsletters handed out at Sydney Trains stations
(Martin Place, St Leonards, Town Hall, Chatswood, North Sydney)

Display of Project Overview and strategic options documents at Transport for
NSW Information Centres and local councils affected by the project corridor.
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Online forum

During the project scope engagement period and development of the Environmental Impact
Statement, the Sydney Metro City & Southwest website included an online forum for public feedback
about the proposal.

One of the objectives of the forum was to collect feedback from the local community on the planning
process and how they would like to see the project delivered and impacts managed. The forums
covered proposed station locations, station options, and management of construction impacts such
as noise and vibration, and traffic. The responses to questions received have been considered in the
preparation of the Environmental Impact Statement and will continue to be considered in ongoing
project development.

During the project scope engagement period, from 4 June to 17 July 2015, the forum sought
feedback on Sydney Metro and particularly the proposed station options around Barangaroo,
Waterloo or The University of Sydney, St Leonards or Crows Nest and the Artarmon Industrial Area.
There were 8,699 visitors to the forum.

In August 2015, the forum sought feedback on the planning process and how the project should

be delivered and impacts managed. There were 2,140 visitors to the forum. A summary of the

issues raised during this period, including from the online forums, is provided in Table 5-5 along

with a cross-reference to where the issues are addressed in the Environmental Impact Statement.
Further details of this stage of engagement can be found in Appendix C (Stakeholder and community
engagement report).

5.4.3 Industry consultation June 2015

An industry briefing was held on 16 June 2015 at the Roslyn Packer Theatre, Walsh Bay.
Invitations to attend the briefing were included in:

The Sydney Metro City & Southwest website
Advertisements in Australian and international newspapers
Direct invitations.

The briefing detailed plans for Sydney Metro City & Southwest, the project scope and the process
for industry to contribute to the project and take part in its delivery. The session was attended by
just under 500 industry representatives from Australian and international firms. Attendees received
a copy of the booklet - Delivering Sydney Metro, Industry Briefing.
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5.4.4 Project update announcement November 2015

On 16 November 2015, the Premier of NSW and Minister for Transport and Infrastructure announced

the project’s State Significant Infrastructure Application Report had been lodged with the Department
of Planning and Environment, confirmed station locations at Crows Nest and Barangaroo and advised
of ongoing investigations into a proposed metro station at either Waterloo or The University of Sydney.

Stakeholders directly affected by property acquisition were individually notified by the project team.

Engagement during this period was completed along the project alignment between Chatswood
and Sydenham.

A summary of the issues raised during this period is provided in Table 5-5 along with a cross-reference
to where the issues are addressed in the Environmental Impact Statement. Further details of this stage
of engagement can be found in Appendix C (Stakeholder and community engagement report).

Public information and engagement

The public contact and information points outlined in Table 5-2 above continued to provide
up-to-date information to the community and stakeholders as part of this announcement.

These activities were again accompanied by:
Place Managers, covering the following areas:
Chatswood to Sydney Harbour
Sydney CBD to Marrickville
Media releases.
Communication tools were also introduced including:
An animation including an artist impression of the trains and stations

A ‘Project Information’ flyer and fridge magnet delivered to 37,000 properties within 60 metres
of the project alignment

An updated ‘Project Update’ (November 2015) booklet

Early Community Consultation Submissions Report (November 2015)
Newspaper advertising (State significant infrastructure application report notice)
Fact sheets for owners and tenants explaining the acquisition process

Email update (to registered stakeholders)

Translation service available.

Stakeholder meetings

Key stakeholders (including local government, NSW and Australian Government departments, peak
bodies and industry associations) were again briefed via meetings, presentations and phone calls.
A full list of stakeholders can be found in Appendix C (Stakeholder and community engagement report).
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5.4.5 Industry consultation December 2015

An industry briefing was held on 4 December 2015 at the Civic Pavilion in The Concourse, Chatswood.
Invitations to attend the briefing were included in:

The Sydney Metro City & Southwest website
Advertisements in Australian and international newspapers
Direct invitations.

The briefing detailed plans for Sydney Metro City & Southwest, the project scope and the process for
industry to contribute to the project and take part in its delivery. The session was attended by just
over 460 industry representatives from Australian and international firms. Attendees received a copy
of the booklet - Sydney Metro, City & Southwest Industry Briefing.

5.4.6 Waterloo Station announcement February 2016

On 11 February 2016, the Minister for Transport and Infrastructure announced the location of
Waterloo Station.

Stakeholders directly affected by property acquisition were individually notified by the project team.
Engagement during this period was completed around the Waterloo Station site.

A summary of the issues raised during this period is provided in Table 5-5 along with a cross-reference
to where the issues are addressed in the Environmental Impact Statement. Further details of this stage
of engagement can be found in Appendix C (Stakeholder and community engagement report).

Public information and engagement

The public contact and information points outlined in Table 5-2 continued to provide up-to-date
information to the community and stakeholders as part of this announcement.

These activities were again accompanied by:
The Place Manager, covering Sydney CBD to Marrickville area
Media release
Communication tools were also introduced including:
An updated ‘Project Update’ (February 2016) booklet
Email update (to registered stakeholders)
Translation service available.

Stakeholder meetings

Key stakeholders were again briefed via meetings, presentations and phone calls. A full list of
stakeholders can be found in Appendix C (Stakeholder and community engagement report).
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5.4.7 Blues Point temporary site

On 22 and 23 February 2016, the project team Place Managers visited residential and business
properties adjacent to the Blues Point temporary site. In addition, a factsheet was delivered to
properties along Blues Point Road and all businesses (up to Union Street), visited by the Place
Managers.

A summary of the issues raised during this period is provided in Table 5-5 along with a cross-reference
to where the issues are addressed in the Environmental Impact Statement. Further details of this stage

of engagement can be found in Appendix C (Stakeholder and community engagement report).

Public information and engagement

The public contact and information points outlined in Table 5-2 continued to provide up-to-date
information to the coommunity and stakeholders on this component of the project.

Communication tools were also introduced including:
Fact sheet ‘Blues Point Temporary Retrieval Site’ (February 2016)
Construction site info graphic (used when talking to stakeholders)
Translation service available.

Stakeholder meetings

Key stakeholders were again briefed via meetings, presentations and phone calls. A full list of
stakeholders can be found in Appendix C (Stakeholder and community engagement report).

54.8 Marrickville dive site pre-cast facility April 2016

On 21 April 2016, the project team Place Managers visited commercial properties adjacent to the
Marrickville dive site pre-cast facility.

Stake holder meetings

Key stakeholders were again briefed via meetings, presentations and phone calls. A full list of
stakeholders can be found in Appendix C (Stakeholder and community engagement report).
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5.5 Contact statistics

Table 5-3 outlines the contacts received by the project team between 11 June 2014 and the finalisation
of the Environmental Impact Statement.

Table 5-3  Contact statistics between 11 June 2014 and 30 April 2016

Activity Number of contacts

Calls to 1800 171 386 247

Emails to sydneymetro@transport.nsw.gov.au 870

Project update subscriptions 5375

Doorknocks on

Meetings 528

Website visitors - total hits 1,948,542

Online forum visitors - Project scope engagement, 4 June to 17 July 2015 8,699

Online forum visitors - Planning process engagement, August 2015 2,140

Community information sessions (June and July 2015) About 800 attendees
Submissions More than 1, 500
Industry engagement About 1,000 attendees
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As outlined in Section 5.4.2, a round of consultation and engagement to collect stakeholder and
community feedback on the project was carried out in June 2015 with a focus on preferred station
locations, options for extra stations and information about the proposed rail line route. More than
1,500 submissions were received as part of this early consultation process. The project team reviewed
each submission and prepared a report that captured key themes raised and how the Sydney Metro
City & Southwest concept has been modified as a direct result of community input. This report was
made publicly available on the project welbsite in November 2015. A summary of the issues raised and
an outline of the project response is provided in Table 5-4.

Table 5-4  Project response to feedback received

Artarmon Industrial Area Station

The majority of the submissions supported an
Artarmon Industrial Area station. The main reasons
for this support were:

Meeting a public transport need for the workers
in the area

Reducing the number of cars in the area

Providing a more convenient location than the
current Artarmon Station

Supplementing the current council bus service.

A small number of submissions were made against
the proposed station. Reasons included:

The absence of a town centre or central area
A lack of demand
That Artarmon already has a train station

That visitors to the area are mostly purchasing
larger items that cannot be carried on
public transport

That the station should be located at
Lane Cove instead.

Wi illoughby City Council expressed support for a
station in the area, provided the industrial uses,
employment and services in the area are maintained
for future employment use.

The benefits of a station at this location are
dependent on the realisation of urban renewal
opportunities in the area. However, consultation
with major stakeholders indicated that there was
limited support for such a major land use change.
This important industrial area is uniquely located
with high-quality access for medium and large
vehicles, and with a substantial buffer between
industry and residential uses.

The area is likely to retain its industrial uses,
employment and services, resulting in a low demand
for rail transport.

Therefore the project would not include an Artarmon
Industrial Area Station. A metro station at this location
would not offer any significant opportunity to relieve
the existing transport network, including buses.
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Artarmon Reserve and the tunnel from the Chatswood area

At the time of consultation, the project was in

the process of identifying where the new twin
railway tunnels would start their dive underground.
Options included in the project overview document
were St Leonards and just south of Chatswood.

Most submissions received on this issue supported
the project being in tunnel (or underground) from

the Chatswood area. This support was largely due
to concerns about the impacts of aboveground rail
on localities such as Artarmon, and in particular on
the flora and fauna in Artarmon Reserve.

Willoughby City Council also stated the need to
avoid and protect Artarmon Reserve.

No submissions were made against the project
being underground from the Chatswood area.

It is now proposed that the project would be
underground from an area south of Chatswood.

An underground line would:

Avoid any harm to the flora and fauna in Artarmon
Reserve, particularly the Blue Gum population

Protect the heritage value of the current
Artarmon Station

Minimise impact on the community associated
with a surface option, including noise, traffic,
potential property acquisitions and impacts
on existing stations.

St Leonards or Crows Nest Station options

The majority of feedback on this issue supported a
station in the Crows Nest area, in order to provide
necessary public transport, increase accessibility to
small businesses and restaurants, and support the
growing population. No submissions state a direct
opposition to a station being built at Crows Nest.

A small number of submissions support a metro
station at the current St Leonards Station to provide
access to public services and facilities, such as
hospitals, schools and TAFE.

A larger number of submissions were opposed to
St Leonards, mainly due to the fact that it is already
well serviced by public transport.

A small number of submissions support both St
Leonards and Crows Nest, as building both stations
is seen as the only way that the entire area could be
sufficiently serviced by public transport.

Based on investigations to date, and stakeholder

and community feedback, the project now includes

a station at Crows Nest. Crows Nest is an active and
vibrant village centre, with its cafes, restaurants and
shops attracting many visitors. A station at Crows
Nest would be located at the western fringe of the
village to protect and maintain the character of
Willoughby Road. The addition of Crows Nest Station
to the area would almost double the number of
people within a 30-minute walk to a station.

Both the St Leonards and Crows Nest areas are
experiencing rapid growth in high-rise residential
accommodation and mixed-use developments,
increasing the need for quality, reliable transport.

The location for the proposed Crows Nest Station
carefully balances the aim of facilitating access

to St Leonards and its surrounding commercial
and residential zones while also extending the rail
catchment towards the village along Willoughby
Road and adjoining residential areas.
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Barangaroo

The majority of submissions received in response

to this option, including from the City of Sydney,
support a station at Barangaroo. The location was
seen to have many advantages, including providing
access to the new development and the surrounding
entertainment precincts (including Walsh Bay).

A small number of submissions were opposed to
Barangaroo Station, stating that it was not needed,
costs too much, and would not be used by residents
at Barangaroo.

The NSW Government has committed to the
inclusion of this station in the proposed project
scope, which would improve accessibility to this
area. The location, north of Wynyard, would increase
the number of people within walking distance of a
station.

The station would ease congestion at Wynyard and
Martin Place Stations, and provide a new east-west
connection across the Sydney CBD, connecting the
new financial hub at Barangaroo with the existing
financial centre at Martin Place. It would also provide
access to ferry services from the new Barangaroo
ferry hub, the Walsh Bay arts precinct, King Street
Wharf, and Barangaroo Reserve.

The University of Sydney or Waterloo

The majority of feedback received for this issue
favoured a station being built at The University of
Sydney. Reasons were mainly centred on greater
accessibility to the University, Royal Prince Alfred
Hospital, Broadway shopping centre, businesses
located in Glebe and nearby entertainment facilities.

Submissions against a station at The University of
Sydney stated that the University was well serviced
by Redfern Station and numerous bus routes, and
that many students live locally.

Submissions received in support of a station at
Waterloo expressed that both Green Square Station
and Redfern Station were not close enough to
Waterloo for the residents to efficiently use these
services. These services, as well as bus routes running
through Waterloo, are seen to be not coping with
demand, and road congestion is an issue in the area.
Residents are concerned that current public transport
will not be able to cater for Waterloo’s rapidly
increasing population.

Submissions against a station at Waterloo argued
that Green Square and Redfern stations, and bike
paths, already serviced the area, and that a more
cost effective alternative would be to add a station
onto the current airport line.

A small number of submissions supported stations
at both The University of Sydney and Waterloo.
These submissions stated that having both stations
would encourage people to catch public transport
and would ease road congestion overall.

A station at Waterloo would take pressure off
Redfern and Green Square stations and provide local
residents with more public transport options, while
encouraging the introduction of new homes, jobs,
parks and community facilities to meet the needs

of a growing Sydney.

A new metro station at Waterloo would help
revitalise the Waterloo precinct and would also:

Provide a high quality connection with bus
services along Botany Road

Provide additional connectivity to Australian
Technology Park and Redfern Station

Contribute to the NSW Government objective
to transform Waterloo and Redfern.

The metro station would also allow further
development and expansion of the Global Economic
Corridor between the Sydney CBD and Green Square.

A summary of the issues raised in the submissions relevant to the Environmental Impact Statement
along with feedback received since the project announcement (11 June 2014) is provided in Table 5-5
along with a cross-reference to where the issues are addressed in the Environmental Impact Statement.
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Table 5-5

Issues raised

Community and stakeholder issues raised

T
c
]

X
©
E]

3

=

T

=

businesses

Government

Peak bodies /
community groups

Environmental Impact
Statement reference

during construction

Connectivity with other modes of public o () Chapter 6 (Project description - operation)
transport; bicycle and pedestrian networks Chapter 9 (Operational traffic and transport)
Connectivity to social infrastructure ] Chapter 19 (Social impacts and
community infrastructure)
Commuter parking o () Chapter 9 (Operational traffic and transport)
Traffic congestion around stations o () Chapter 8 (Construction traffic and transport)
Chapter 9 (Operational traffic and transport)
Impacts to parking, delivery bays and ] Chapter 8 (Construction traffic and transport)
local road network Chapter 9 (Operational traffic and transport)
Protection of parks and reserves and @ | © (© Chapter 20 (Biodiversity)
endangered ecological communities
Protection of heritage items and o ] () Chapter 14 (Non-Aboriginal heritage)
conservation areas Chapter 15 (Aboriginal heritage)
Additional / alternative stations @& ) Chapter 4 (Project development
and alternatives)
Urban density / development over o ] () Chapter 6 (Project description - operation)
and around new metro stations Chapter 12 (Land use and property)
Tunnel and construction methodology o Chapter 4 (Project development
/ preference for alternatives (like the and alternatives)
Harbour Bridge) Chapter 7 (Project description - construction)
Noise pollution (during construction and o () Chapter 10 (Construction noise and vibration)
operation) Chapter 11 (Operational noise and vibration)
Overcrowding at existing stations @ (O Chapter 3 (Strategic need and justification)
Chapter 9 (Operational traffic and transport)
Accessibility (more / larger lifts and train / o () Chapter 6 (Project description - operation)
platform gaps)
Property acquisitions o o Chapter 12 (Land use and property)
Power use and sustainability o o Chapter 25 (Sustainability)
Station facilities (platform screen doors, @ | © (© Chapter 6 (Project description - operation)
f:jitirr;%kts)fCl<¥scsl?afr?§i-li’iczlaes’avrrga;toiirefsr)()te(:tion’ Chapter 9 (Operational traffic and transport)
Replacement services / station closures o [ ] (0 Chapter 8 (Construction traffic and transport)
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Individuals and
businesses

Government
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Stakeholder and community engagement - Chapter 5

Environmental Impact
Statement reference

traffic control around construction sites

Impacts to Artarmon

Tunnelling around St Peters and Newtown @ Chapter 10 (Construction noise and vibration)
Spoil management o Chapter 24 (Waste management)

Request for steering committees and o () | This chapter

community consultation groups

Underground pedestrian links to stations o Chapter 6 (Project description - operation)
Management of construction traffic / [ ) Chapter 8 (Construction traffic and transport)

Chapter 4 (Project development
and alternatives)

Impacts to Artarmon Reserve and
Artarmon Oval

Chapter 4 (Project development
and alternatives)

Preference for tunnelling to reduce
construction and operational noise and
construction access along local roads

Chapter 4 (Project development
and alternatives)

existing station at St Leonards

Support for a station to support local o o Chapter 4 (Project development
employment, relieve pressure at the and alternatives)

existing Artarmon Station and provide

access to the hospitals, schools and TAFE

Opposition due to lack of density and [ ) Chapter 4 (Project development

and alternatives)

loss of right turn at Hume Street

Support for St Leonards to utilise existing [ ) o Chapter 4 (Project development
spare platforms, encourage transit- and alternatives)

orientated development, expand the

commercial centre and provide access

to the hospitals, schools and TAFE

Support for Crows Nest as parking is & © | (O Chapter 4 (Project development
limited, buses through the area are crowded and alternatives)

and St Leonards has an existing station

Support for both stations to reduce o Chapter 4 (Project development
crowding at the existing station, relieve and alternatives)

pressure on the North Shore Line and

support increased housing density

in the area

Traffic impacts on the Pacific Highway / @ Chapter 8 (Construction traffic and transport)
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Issues raised

Loss of kerbside parking for customers
of local businesses

Individuals and
businesses

Government

(7]
Q
=
2
)
Q >
= =
0 5
SE
£

g5
oo

Environmental Impact
Statement reference

Chapter 8 (Construction traffic and transport)
Chapter 9 (Operational traffic and transport)

Loss of the post office

Chapter 19 (Social impacts and
community infrastructure)

How will the station fit into Council’s
Master Plan for Crows Nest

Chapter 12 (Land use and property)

of foot traffic to businesses

Local traffic impacts

Loss of local small business / restaurants ] Chapter 13 (Business impacts)
through property acquisition
Pedestrian routes during construction /loss | () Chapter 8 (Construction traffic and transport)

Chapter 13 (Business impacts)

Chapter 8 (Construction traffic and transport)

Loss of parking

Chapter 8 (Construction traffic and transport)

Noise and vibration from construction

Chapter 10 (Construction noise and vibration)

Construction timeframe and working hours

Chapter 7 (Project description - construction)

Local air quality impacts from construction

Chapter 22 (Air quality)

Heritage impacts

Chapter 14 (Non-Aboriginal heritage)
Chapter 15 (Aboriginal heritage)

Cumulative impacts with other
nearby developments

Chapter 26 (Cumulative impacts)

station location

Support for a station as long as it does not o Chapter 4 (Project development
justify further development of the site and alternatives)

Support for the station to reduce crowding o Chapter 4 (Project development
at Wynyard, support the redevelopment and alternatives)

of the site and access to the new headland

reserve, Walsh Bay and Millers Point

Preference for Barangaroo Central o Chapter 4 (Project development

and alternatives)

Sydney Metro | Chatswood to Sydenham EIS



Stakeholder and community engagement - Chapter 5

Environmental Impact
Statement reference

community groups

T
c
T

4
©
3

3

2

T

=

businesses
Government
Peak bodies /

Issues raised

Integrate Sydney Metro station with an o Chapter 4 (Project development
upgrade to the existing Martin Place Station and alternatives)

Chapter 6 (Project description - operation)

Integrated station access points [ ] Chapter 6 (Project description - operation)
Chapter 9 (Operational traffic and transport)

Integrated station access points o Chapter 4 (Project development
and alternatives)

Chapter 6 (Project description - operation)
Chapter 9 (Operational traffic and transport)

Support for The University of Sydney @& O | Chapter 4 (Project development
Station over Waterloo to increase access to and alternatives)

education and health precinct, Broadway and
Glebe, and reduce traffic and bus congestion
on King Street and Parramatta Road

Opposition to The University of Sydney o Chapter 4 (Project development
Station due to existing public transport and alternatives)

servicing the area (buses and Central Station)

Opposition to Waterloo Station due to [ ) Chapter 4 (Project development
existing public transport servicing the area and alternatives)

(Green Square and Redfern Stations)

Support for Waterloo Station due to future [ ) Chapter 4 (Project development
redevelopment plans and increasing and alternatives)

population, lack of existing transport
services; services not coping with demand;
road congestion impacting bus services.

Support for having both stations [ ) Chapter 4 (Project development
to be included and alternatives)

In addition to the above, regular consultation has been carried out with government agencies
throughout the development of the design and the Environmental Impact Statement.

A summary of the key issues raised during this consultation and the project response is provided
in Table 5-6.
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Table 5-6  Project response to agency consultation

Roads Integration Working Group (CBD Coordination Office, Roads and Maritime Services, Department of Planning
and Environment)

Regular meetings were held with the Roads Integration Working Group between June and December 2015.

Traffic impact assessment methodology

The proposed traffic impact assessment methodology was presented and discussed with the Roads
Integration Working Group.

Haul routes

Consultation identified that haul routes should minimise traffic impacts in the Sydney CBD and avoid the
use of the key bus routes along Elizabeth and Castlereagh streets as much as possible.

Haul routes in the Sydney CBD have been designed to exit the Sydney CBD as efficiently as possible. The haul
routes to and from the Pitt Street construction sites were specifically altered to reduce the use of Elizabeth
and Castlereagh streets.

Impacts to road space in the Sydney CBD
Consultation identified that the end-state design should not encroach into existing road space in the Sydney CBD.
Design of the stations has avoided the used of pedestrian blisters into existing road space. Where additional

pedestrian space was required, this was achieved by creating pedestrian plazas and storage space within
the metro station site.

Mowbray Road / Pacific Highway intersection

Consultation has occurred with Roads and Maritime Services to ensure that the Sydney Metro scope of works
at this intersection safeguards any future upgrade of the intersection by Roads and Maritime.

Construction traffic impacts in the Sydney CBD
Consultation identified that the use of heavy vehicles in the Sydney CBD should be minimised. Options to
barge spoil and other materials should be investigated.

The feasibility of barging of spoil and other material would continue to be investigated during detailed design
and construction planning.

Sydney Trains

Maintenance access at Central Station
Sydney Train identified a need for permanent maintenance access into Sydney Yard.

The project includes the provision of a permanent access bridge from Regent Street to Sydney Yard
to provide dedicated maintenance access.

Operations at Central Station during construction

Sydney Metro has and will continue to consult with Sydney Trains to ensure Central Station can continue
to provide necessary services during construction with the removal of platforms 13 to 15.

Works in the T1 North Shore Line
Through consultation, Sydney Trains expressed a desire for works within the T1 North Shore Line to be minimised.
The location of the northern dive structure minimises the extent of work within the T1 North Shore Line,

the potential number of possessions and the potential impacts to the T1 North Shore Line compared
to the other options.
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Heritage Advisory Panel (Sydney Trains, Department of Planning and Environment)

Three meetings were held with the Heritage Advisory Panel between June and October 2015.

Impacts at Central Station

Sydney Trains provided information regarding key heritage items and the importance of individual items.
The potential key heritage impacts at Central Station were presented to the Panel. Sydney Trains highlighted
the importance of the Lost Property Office at Central Station.

Key heritage items have been an ongoing consideration in the options assessment and design of the stations.
The design of Central Station metro concourse has aimed to limit direct impacts to the Lost Property Office

Impacts at Martin Place Station

Consultation with Sydney Trains has informed the design of the platform to platform connection at
Martin Place. Ongoing consultation would help inform the future material and finishes for the interface.

Maritime Group (Port Authority of NSW and Roads and Maritime Services)

Shipping channels
Consultation identified the potential for impacts to shipping channels, mainly associated with Viva Energy
ships, associated with the Sydney Harbour ground improvement work.

This consultation led to the development of the construction method for the ground improvement work
to carry out one grout zone at a time in order to maintain shipping channels.

Barangaroo Delivery Authority

Prior to and following the announcement of a metro station at Barangaroo, a working part was formed
involving Sydney Metro, Barangaroo Delivery Authority, Department of Premier and Cabinet and Treasury.
Between June and December 2015, 11 meetings were held.

In addition, regular interface has occurred directly with Barangaroo Delivery Authority.

Impacts to construction of Central Barangaroo

Consultation has been carried out to plan the metro construction site to limit the use of space within Central
Barangaroo. Ongoing consultation would be carried out to manage the potential conflicts between the two
construction projects.

The station was also progressed as a cut-and-cover rather than a mined station which results in a reduction
to the construction timeframe.

Integration with the Central Barangaroo master plan

The station and transport interchange arrangement have been developed in consultation with Barangaroo
Delivery Authority to responds to the Barangaroo master plan and the preferred design for Hickson Road,
including safeguarding for a future light rail.

Station entries to serve Barangaroo South and events in Barangaroo Reserve

Two station entries have been planned with one towards the southern extent to help serve the Barangaoro
South precinct and one to the north to serve Barangaroo Reserve and events.

Hickson Road

Consultation with Barangaroo Delivery Authority has been carried out in relation to the use of Hickson Road
during construction.

Construction works at Barangaroo have been planned to keep Hickson Road open to traffic through
staging of the excavation works, although there may be discreet periods when a full closure is required
(most likely at night).

Consultation would continue with Barangaroo Delivery Authority in relation to the coordination of works
and traffic management arrangements within Hickson Road.
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Nature of consultation and application to the project

Meetings with Urban Growth NSW commenced in June 2014 to discuss the opportunity for an additional
station within the Central to Eveleigh precinct.

Following the announcement of Waterloo Station, weekly project meeting have been carried out with
UrbanGrowth NSW, Family and Community Services and Housing NSW.

Central to Eveleigh Urban Transformation and Transport Program

Consultation in relation to the Central to Eveleigh Urban Transformation and Transport Program led to
the opportunity for an additional station between Central and Sydenham, later determined to be located
at Waterloo.

Waterloo Station design

Since the announcement of Waterloo Station, consultation with UrbanGrowth NSW, Family and Community
Services and Housing NSW has informed the station design, end-state transport interchange arrangements
and the station location (planned to minimise impacts on social housing tenants).

Willoughby City Council has been kept informed of scope of the project and the broader Sydney Metro
program. This includes:

© The closure and demolition of Nelson Street bridge
© Ongoing conversations regarding the use of residual land.

Integration with urban domain and strategic plans - Crows Nest

Consultation has been carried out with North Sydney Council in order for the station to support their
urban domain and strategic plans at Crows Nest. This includes:

© The Hume Street entry integrates with the proposed upgrade of Hume Street Park
© The northern station entry serves the commercial core of St Leonards

© The station avoids impacts to Crows Nest Village

© Provision of active transport connections between station entries and existing links.

Consultation has been carried out with North Sydney Council in order for the station to support their
urban domain and strategic plans at North Sydney. This includes:

© Supporting the desire for strong commercial and specialised centres at North Sydney
Fitting in with the future desire for Miller Street as a premier civic space

East-west permeability with a connection from Miller Street to Dennison Street
Preference for aboveground pedestrian movements

0O 00O

Provision of active transport connections between station entries and existing links.
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Nature of consultation and application to the project

Integration with urban domain and strategic plans

Consultation has been carried out with City of Sydney Council in order to support their urban domain
and strategic plans in the Sydney CBD. This includes:

Removal of access points to underground concourse within Martin Place

ensuring consistency with Martin Place masterplan, built form desires and urban design strategies
Not precluding the provision of a future retail space beneath Martin Place

Providing quality connections between the two Martin Place stations

Supporting the vision of three squares:

Allowing the City of Sydney to proceed with Town Hall Square

Supporting the longer term Central square vision through transport connectivity

00000O0O0OO0OO0

Providing the opportunity for an underground connection from Pitt Street Station to the future

Town Hall Square

Understanding the role of Pitt Street Station as an interchange place between Town Hall and Museum
stations, buses and Light Rail

(o]

© Provision of active transport connections between station entries and existing links.

Marrickville Council has been kept informed of scope of the project and the broader Sydney Metro program.
This includes:

O Signalisation of the Edinburgh Road / Edgeware Road / Bedwin Road intersection
© Provision of flooding advice from Marrickville Council to Sydney Metro
© Ongoing conversations regarding the use of residual land.

Consultation with Sydney Motorways Corporation was carried out in relation to coordination of Sydney Metro
and WestConnex Stage 3 tunnel alignments.

Consultation has been carried out with various utility providers between November 2015 and March 2016.
This has included meetings with Ausgrid, Sydney Water, Transgrid, Telstra and Optus among others in order
to identify the location of existing assets to inform design. For example, the location of the Marrickville dive
was adjusted to reduce the interface with the 330 kV Transgrid cable and the tunnel alignment was lowered
to avoid the curtilage of the Sydney Water Tank Stream.

Consultation with the Commonwealth Department of the Environment confirmed that Matters of National
Environmental Significance would not be affected by the project.

A meeting was held with the State Emergency Service (SES) to discuss potential construction and
operational phase flooding impacts in the vicinity of the Marrickville dive site, including the flood
evacuation routes in the area.

The SES requested ongoing consultation during construction planning and the development of the
flood management plan for the Marrickville dive site.
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5.7.1 Public exhibition of Environmental Impact Statement

The Department of Planning and Environment will place this Environmental Impact Statement
on public exhibition for a minimum of 30 days (as per Section 1157 of the EP&A Act). During the
exhibition period, government agencies, project stakeholders and the community will be able
to review the Environmental Impact Statement and will have an opportunity to make a written
submission to the Department of Planning and Environment for consideration in its assessment
of the project.

Advertisements will be placed in newspapers and newsletters delivered along the project corridor
to advise of the public exhibition and where the Environmental Impact Statement can be viewed,
and details on community consultation activities and information sessions. A full list of the activities
to be implemented are included in Table 5-7.

Submissions report

At the completion of the public exhibition period for the Environmental Impact Statement,

the Department of Planning and Environment will collate and provide Transport for NSW with a
copy of all submissions received. After reviewing the submissions, Transport for NSW will prepare
a submissions report that responds to the relevant issues raised. The submissions report will be
made publicly available on the Department of Planning and Environment welbsite. Anyone making
a public submission will receive a letter notifying them of the publication of the submissions report
on the Department of Planning and Environment website.

If changes are required to the project as a result of the issues raised in submissions or to minimise
environmental impact, a preferred infrastructure report may also be required. If this is required, Transport
for NSW would prepare the report to address the changes to the design and submit this for review

to the Department of Planning and Environment. This report may be made available for public review.

5.7.2 Ongoing consultation and engagement activities

Transport for NSW will continue to work with stakeholders and the community to ensure they
are informed about the project and have opportunities to provide feedback to the project team.
A list of activities and their timing is provided in Table 5-7.
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§ » 8
Activity Timing 8 &% & §
Awareness and marketing campaign to engage future customers  Ongoing e © o o
Community event stalls Ongoing e o
Community information centres Ongoing e o o
Community information sessions Mid-2016 ()
Construction communications plan Prior to construction o
Construction complaints management system Prior to construction @
Construction notifications Seven days prior to ()
construction starting
Displays at council offices Mid-2016 o
Doorknocks As required O o o o
Email updates Relevant milestones & | © O | ©
Enquiries and complaints hotline Ongoing o o o o
Environmental Impact Statement summary document Mid-2016 o
Fact sheets As required O o o o
Government stakeholder engagement As required; o o o o
relevant milestones
Local business engagement As required; ® o o o
relevant milestones
Media releases Relevant milestones = & & O
Newsletter Relevant milestones & | © O | ©
Newspaper advertising Relevant milestones & | & O | ©
Operation communications plan Prior to operation o
Place Managers Ongoing o o o
Project briefings and presentations Relevant milestones | & & | O
Project overview document Relevant milestones | & © | O
Site signage Prior to construction o
Social media updates As required; O o o o
relevant milestones
Stakeholder Engagement and Communications Plan Ongoing e o O
Stakeholder meetings As required; o o o o
relevant milestones
Website, animations and online forums Ongoing e o o

Transport for NSW would also specifically consult with stakeholders to fulfil mitigation measures
outlined in this Environmental Impact Statement. These consultation activities are identified in the
relevant mitigation measures in Chapter 27 (Consolidated environmental mitigation measures and
environmental performance outcomes).
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Project description - operation

This chapter provides a description of the project once it is operational, including
the proposed layout of the stations, the location of the track alignment and how
customers would use Sydney Metro. A description of how the project is likely to
be constructed is provided in Chapter 7 (Project description - construction).

6.1

Secretary’s environmental assessment

requirements

The Secretary’s environmental assessment requirements relating to project description - operation,
and where these requirements are addressed in this Environmental Impact Statement, are outlined
in Table 6-1.

Table 6-1

2 (b)

Secretary’s environmental assessment
requirements

The EIS must include, but not necessarily be
limited to, the following:

a description of the project, including all
components and activities (including ancillary
components and activities) required to construct
and operate it

Secretary’s environmental assessment requirements - project description - operation

Where addressed

This chapter provides a description of the project
once operational.

Chapter 7 (Project description - construction)
provides a description of how the project would
be constructed.

2(i)

a demonstration of how the project design
has been developed to avoid or minimise likely
adverse impacts

Details of adverse impacts which have been
avoided through design are described in
Section 6.2.4.

Additional details of adverse impacts which
have been avoided through construction
methodologies are described in Chapter 7
(Project description - construction).

6.2 Project overview

6.2.1

Key features of the project

The Sydney Metro Chatswood to Sydenham project (the project) involves the construction and

operation of a metro rail line and associated stations between Chatswood Station and just north of
Sydenham Station. The proposed alignment and key operational features of the project are shown
in Figure 6-1and would include:

© Realignment of T1 North Shore Line surface track within the existing rail corridor between
Chatswood Station and Brand Street, Artarmon, including a new bridge for a section of the
Sydney Trains ‘down’ (northbound) track to pass over the proposed northern dive structure

© About 250 metres of aboveground metro tracks between Chatswood Station and the
Chatswood dive structure

© Adive structure (@about 400 metres long) and tunnel portal south of Chatswood Station
and north of Mowbray Road, Chatswood (the Chatswood dive structure)
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About 15.5 kilometres of twin rail tunnels (that is, two tunnels located side-by-side) between
Mowbray Road, Chatswood and Bedwin Road, Marrickville. The tunnel corridor would extend
about 30 metres either side of each tunnel centre line and around all stations

A substation (for traction power supply) in Artarmon, next to the Gore Hill Freeway, between
the proposed Crows Nest Station and the Chatswood tunnel portal

Metro stations at Crows Nest, Victoria Cross, Barangaroo, Martin Place, Pitt Street and Waterloo;
and new underground platforms at Central Station

A dive structure (@about 400 metres long) and tunnel portal between Sydenham Station and
Bedwin Road, Marrickville (the Marrickville dive structure)

A services facility beside the Marrickville dive structure and tunnel portal, including a tunnel
water treatment plant and a substation (for traction power supply).

The project would also include:

Permanent closure of the road bridge at Nelson Street, Chatswood, and provision of an all vehicle
right-turn movement from the Pacific Highway (southbound) into Mowlbray Road (westbound)

Signalisation of the Mowbray Road / Hampden Road intersection at Chatswood

Permanent support work to the western abutment of Mowbray Road bridge. The western pier
would also require a deflection wall around the existing pier columns

Installation and modification of existing Sydney Trains rail systems including overhead wiring,
signalling, access tracks / paths, rail corridor fencing and noise barriers, within the surface section
between Chatswood Station and the dive structure at the northern end of the project

Retaining walls for the realigned T1 North Shore Line ‘down’ track (between around Ellis Street,
Chatswood and around Drake Street, Artarmon)

Removal of the Sydney Trains maintenance access point at Hopetoun Avenue, Chatswood

Maintenance access stairs from Albert Avenue, Chatswood to the eastern side of the rail corridor
immediately south of Chatswood Station

A maintenance access point from Brand Street, Artarmon on the ‘down’ (northbound) side of the
T1North Shore Line and modifications to the existing access point from Drake Street, Artarmon

Services within each of the stations, including mechanical, electrical and ventilation equipment
A permanent power supply from Pyrmont or Surry Hills to Pitt Street Station

Underground pedestrian links at some stations and connections to other modes of transport
(such as the existing suburban rail network) and surrounding land uses

Alterations to pedestrian and traffic arrangements and public transport infrastructure
(where required) around the new stations and surrounding Central Station

Permanent signalisation of the Edinburgh Road / Edgeware Road / Bedwin Road intersection
at Marrickville

Noise barriers (where required) and other environmental protection measures.

The project is described in more detail in the following sections.
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Figure 6-1 Key features of the project
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6.2.2 Key metro characteristics

The customer experience underpins how Sydney Metro is being planned and designed. The customer
experience incorporates all aspects of travel associated with the transport network, service and
project including:

The decision on how to travel - new metro services would be integrated with other transport
modes, including interchanges with the existing Sydney railway network as well as buses,
light rail and ferries

The travel information available - state-of-the-art technology is proposed to keep customers
connected at all stages of their journey, from smart phone travel apps on the way to stations
to real time journey information at metro stations and onboard trains

The speed and comfort of the journey

The range and quantity of services available at stations, interchanges and within station
precincts - the project would help customers achieve their daily tasks, whether it’'s getting
to work or getting home, for school or education, sport, a day out or running errands.

A high quality door-to-door transport product is critical to attract and retain customers and

also to meet broader transport and land use objectives. This includes providing a system that is
inherently safe for customers on trains, at stations and at the interface with the public domain;
providing direct, comfortable, legible and safe routes for customers between transport modes;

and provide a clean, pleasant and comfortable environment for customers at stations and on trains.

Making it easy for customers at each stage of their journey is integral to the successful delivery
of Sydney Metro. Key characteristics of Sydney Metro that would be delivered by the project are
outlined in Table 6-2.
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Table 6-2  Key metro characteristics

Fast and reliable service

Delivering fast journeys between stations with new generation single deck trains
Ensuring easy boarding and alighting to reduce dwell times at stations
Creating a highly reliable service (expected target of 98 per cent on time running).

Ability to move more
people

Designing infrastructure, trains and systems to be able to run 30 trains per hour
through the Sydney CBD

Ability to move more than 40,000 customers per hour in each direction at
ultimate capacity (23,000 customers per hour at opening)

Catering for short to medium length journeys between multiple centres means
metro is able to make better use of train capacity.

Modern trains and
technology

Trains operate safely closer together with communications-based train control
that allows automated train operations and driverless operation

Improving safety and comfort with platform screen doors that run the full
length of all metro platforms and only open at the same time as the train doors

On-board real time travel information and live electronic route maps.

Accessible system

Fully accessible stations and single deck trains
Three double doors per side per carriage for faster loading and unloading

Level access between the platform and train and reduced gaps between the
platform and the train - providing access for all

Designing for bicycles on trains
Delivering modern customer information systems.

Highly legible

‘Turn up and go’ frequencies means there is no need for a timetable
Consistent stopping patterns that mean metro would stop at all stations.

Safe and secure

Improving customer experiences, with customer service assistants at every
station and moving through the network during the day and night

Stations and precincts that are designed to be highly visible, active spaces
with good lighting and amenity

Ensuring customers can see all the way along the train and move easily
between carriages, including wide, open walkways between carriages

Providing platform screen doors at stations which keep people and objects
away from the edge, improving customer safety and allowing trains to get
in and out of stations much faster

Station and train design allows for good line of sight to enable passive
and active surveillance.

Comfortable service

Air-conditioned trains with large windows, warm lighting and open walkways
Seating and standing room designed to maximise personal space

Easy boarding and alighting at stations.
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6.2.3 Design guidelines

Sydney Metro has developed design guidelines in order to guide the design development process,
and establish the aesthetic standards for the project. The development of the design guidelines has
considered the urban design strategies and initiatives of the relevant local councils. These guide the
design of;

The interface between stations and their surrounding locality including:
Station entries

Transport interchange facilities (bicycle facilities, bus stops, kiss-and-ride, taxi ranks
and connections to existing rail, ferry and light rail transport)

Landscaping and other public domain elements.
Rail corridor works including the tunnel dive structures, rail cuttings and embankments.
Station and service buildings, including underground stations.

Five design objectives for the project have been developed to guide decision making and the design
process for the project. These are:

1. Ensuring an easy customer experience

2. Being part of a fully integrated transport system

3. Being a catalyst for positive change

4. Being responsive to distinct contexts and communities

5. Delivering an enduring and sustainable legacy for Sydney.

The Chatswood to Sydenham Design Guidelines are provided in Appendix B.

6.2.4 Environmental considerations in design

The design of the project has been influenced by a number of environmental factors. In general,
the project has been designed to:

Avoid known structures including buildings, basements, utilities and infrastructure
(including other rail and road infrastructure)

Minimise the potential for direct and indirect impacts to heritage items
Minimise direct impact on property.

Specific design responses to avoid and minimise adverse impacts are identified in Table 6-3.
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Table 6-3  Adverse operational impacts avoided or minimised through design

Environmental aspect Design response

Noise

© Provision of track form to meet ground-borne noise and vibration goals
© Provision of new noise barriers and increases to the height of existing noise

barriers at the northern end of the project to mitigate airborne noise from
train operations

Location of the northern dive structure minimises the extent of surface track
and potential airborne noise impacts.

Property and land use

Provision of mined stations at Victoria Cross, Martin Place and Pitt Street
to avoid more extensive property acquisition

Location of the Artarmon substation to avoid the need to acquire residential,
commercial or industrial property

Location of the Marrickville dive structure to avoid potential impacts on
Sydney Water assets and a Transgrid 330 kilovolt (kV) underground cable.

Heritage

The design has avoided the following listed heritage items:

¢ Mowbray House adjacent to the Chatswood dive structure
¢ The brutalist building adjacent to Crows Nest Station

¢+ The Edinburgh Castle Hotel adjacent to Pitt Street Station
¢ The Congregational Church adjacent to Waterloo Station

¢ The Sydney Water Pit and Drainage Pumping Station near
the Marrickville dive structure.

The design has minimised impacts to the Lost Property Office at Central Station.

Groundwater

Provision of tanked tunnels, mined stations and cut-and-cover stations
at Barangaroo and Waterloo to minimise the inflow of groundwater

Provision of a tanked station at Barangaroo to minimise the potential
for contaminated groundwater inflow.

Biodiversity

Location of the northern dive structure has avoided impacts to
Blue Gum High Forest at Artarmon Reserve.
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6.3.1 Tunnel alignment

The twin underground metro rail tunnels would extend about 15.5 kilometres between the
Chatswood tunnel portal (north of Mowbray Road, Chatswood) and the Marrickville tunnel portal
(south of Bedwin Road, Marrickville). The tunnel alignment (as shown on Figure 6-2 (a-1)) is indicative
at this stage, and has been used for the purposes of the environmental impact assessment including
all specialist investigations. During detailed design the alignment may change (horizontally and / or
vertically). Any changes to the alignment would be reviewed for consistency with the assessment
contained in this Environmental Impact Statement including relevant mitigation measures,
performance outcomes and any future conditions of approval. The key features of the tunnels are
described in the following sections.

The location of the proposed alignment was primarily driven by the general location of metro stations
and then refined by the functional requirements of a metro system. In particular there is a need to:

Match up with the location, depth and platform configurations of the metro stations
Provide a track with a maximum vertical grade of 4.5 per cent
Locate station platforms along a straight and level section of track (ie zero per cent grade)

Construct tunnels that are deep enough, where possible, to provide suitable rock cover above the
tunnel crown (the top surface of the tunnel structure) to minimise the requirement for ground support

Provide track curvature, where possible, that can accommodate a train operating speed of
100 kilometres per hour (tighter radius curves have been adopted at some locations for a number
of reasons, including to avoid subsurface constraints such as building basements and foundations)

Respond to a number of physical constraints across Sydney Harbour, including major submarine
utilities, services and structures and shipping channel requirements; and to ensure acceptable
depths at Barangaroo and Victoria Cross stations

Accommodate stub tunnels to the north of Victoria Cross Station and between Waterloo Station
and the Marrickyville dive structure. The stub tunnels are required to minimise disruption to the
operating Metro network during construction of any potential future extensions to the network.

There would be a future statutory corridor for the project established through the State Environmental
Planning Policy (Infrastructure) 2007 Any future development within this corridor would be referred

to Transport for NSW for concurrence. A preliminary project corridor, which extends 30 metres either

side of the tunnel alignment, is shown on Figure 6-2 (a-i). This corridor would be confirmed consistent

with any changes to the alignment described above.
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6.3.2 Tunnel and underground track features

Tunnel size

The metro rail tunnels would have a circular cross-section with an internal diameter of about six
metres (radius of about three metres) and would be sized to accommodate the type of metro trains
planned for Sydney Metro Northwest. The tunnels would be lined with pre-cast concrete segments
to maximise the tunnel lifespan and minimise groundwater inflow. In addition to accommodating
the trains and tracks, the tunnels would provide space for other equipment and services including
rail signalling, controls and communication, overhead traction power, ventilation, fire and life safety
systems, lighting and drainage.

An indicative cross-section of the underground tunnel is shown in Figure 6-3.

Tunnel boring machine cut profile

Signalling, equipment
and services zone

Precast segmental lining

Emergency walkway

l Rail

Track form

Figure 6-3 Indicative cross-section of a metro tunnel

Track type and configuration
The track in tunnel would consist of a fixed concrete slab combined with a continuously welded rail.

Track with higher noise and vibration attenuation may be used, where feasible and reasonable, to
further mitigate ground-borne noise in certain locations (for example, where the tunnels are close
to particularly sensitive receptors, such as residential buildings, schools, medical facilities or places
of worship). Based on the current design this is likely to include a combination of hard, medium
and soft resilient baseplates. Operational noise and vibration issues are addressed in Chapter 11
(Operational noise and vibration).
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The tunnel track centrelines would typically be about 14 metres apart; however, variations to
this tunnel spacing would occur at a number of locations to overcome geotechnical and other
subsurface constraints (such as foundations and basements of existing overlying buildings).

The proposed configuration of the metro tracks between Chatswood and Sydenham is shown
in Figure 6-4.

Crows Nest I

Victoria Cross I
Sydney Harbour

Barangaroo ||

Martin Place |JI
Pitt Street [JlI

Central Station platforms I

Waterloo I KEY
—— Sydney Metro tracks

I Sydney Metro platforms

Tunnel portal

Figure 6-4 Track configuration for the project

Tunnel depth

Tunnels would typically be about 25 to 40 metres below surface level (the indicative depth of the
tunnels is shown on Figure 6-2). At its shallowest point (@approaching the tunnel portals), the tunnel
crown (top of the tunnel) would be about 20 metres below the ground surface, while its deepest
point (between Barangaroo and Martin Place stations) would be about 60 metres below the ground
surface. For the section below Sydney Harbour, the tunnels would be about 40 metres below surface
water level.

Emergency tunnel access and exit

A raised walkway would be provided throughout the tunnels to provide for emergency access and
exit. These walkways would be the same height as the train floor so customers could evacuate in an
emergency. To facilitate emergency access and exit between the two tunnels, cross passages would
be provided at maximum intervals of about 240 metres. Figure 6-5 shows an indicative cross-section
of a cross passage.
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About 3.5m

Varies (minimum 8m)

Mass concrete

Figure 6-5 Indicative section of a tunnel cross passage

Ventilation system

During normal operations, tunnel ventilation would be provided by train movements and the operation
of fans at the stations to exhaust air from the tunnels. Heat removal would typically occur via the
tunnel exhaust; however, ventilation fans could also be operated to provide additional heat removal
particularly in peak summer conditions. Typically, the direction of ventilation would be the direction

of train travel; however, the system would be designed to allow for ventilation in both directions.

In the event of a tunnel fire, the ventilation system would generate longitudinal flow in the incident
tunnel to prevent smoke building up in the area of the fire.

Separate mechanical ventilation systems would be provided at each underground station for heat
removal and to provide fresh air. Full height platform screen doors at stations would assist in controlling
underground station temperatures by physically separating the tunnel and station environments.

Drainage and stormwater

Within the tunnels, drainage depressions would be incorporated into the concrete slabs that form the
base for the rail track. Drainage at the dive structures would be designed for the 100 year average
recurrence interval event and drainage of at-grade sections would be through a combination of

pit and pipe, open and subsurface drains.

Stormwater drainage at the dive structures would be designed to ensure no net increase in discharge
rates to downstream stormwater systems for all storm events up to and including the 100 year
average recurrence interval event. Further details regarding flooding are provided in Chapter 21
(Flooding and hydrology).

A tunnel water treatment plant would be located adjacent to the Marrickville dive structure. The water
treatment plant would treat wastewater pumped from the tunnels, stations and other underground
facilities. The water treatment plant building would contain holding tanks, chemical treatment tanks
and filters. Further information regarding the likely treatment methods, wastewater volumes and
discharge points is provided in Chapter 18 (Soils, contamination and water quality).

In order to mitigate the potential flood impacts around the Marrickville dive structure, the project

would include the introduction of 10 grated inlets (around 3m x 1.2m) at around ten metre spacing
on the eastern side of the proposed metro rail tracks, each connected to Eastern Channel via two
underground reinforced concrete box culverts (around 1.2m x 0.9m).
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6.4.1 Metro tracks

The project would include about 250 metres of surface metro tracks between the Chatswood dive
structure and Chatswood Station, connecting to the Sydney Metro Northwest tracks. The surface
metro tracks would be located between the T1 North Shore Line tracks. The spacing (track centres)
between the Sydney Trains tracks and the metro tracks would be about 4.7 metres. The arrangement
of these tracks is shown on Figure 6-6 and an indicative cross-section on Figure 6-7.

The surface metro tracks would generally be placed on ballast with concrete sleepers. Alternative
track types may be used in some locations where additional noise mitigation is required.

The connection of the metro tracks from the Marrickville dive structure to Sydenham Station would
be subject to a separate assessment as part of the Sydenham to Bankstown upgrade project.

6.4.2 Sydney Trains tracks

The T1 North Shore Line tracks and rail systems would be adjusted between the southern end of
Chatswood Station and Brand Street, Artarmon to accommodate the metro surface tracks and
Chatswood dive structure.

Between Chatswood Station and the Chatswood dive structure the T1 North Shore Line tracks
would be re-located to the outside of the metro tracks. To accommodate the metro tracks,
including the dive structure and tunnel portal, the T1 North Shore Line ‘down’ (horthbound)
track would be relocated to the west and would pass over the metro dive structure on a bridge.

The T1 North Shore Line would continue to be managed by Sydney Trains. The arrangement
of the T1 North Shore Line tracks and the metro tracks is shown on Figure 6-6.

There would be no changes to the Sydney Trains tracks at the southern end of the project.
Any adjustments to these Sydney Trains tracks that may be required would be subject
to a separate assessment as part of the Sydenham to Bankstown upgrade project.
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Figure 6-6 Arrangement of metro tracks and T1 North Shore Line tracks
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Figure 6-7 Indicative cross-section of metro tracks and T1 North Shore Line tracks

New metro stations would be located at Crows Nest, Victoria Cross, Barangaroo, Martin Place,
Pitt Street and Waterloo, and new metro platforms would be located at Central Station.

This section discusses the common station elements and identifies the station configurations.

6.5.1 Common station elements

Metro stations would be designed to provide safe and efficient interchange between transport modes,
including minimising conflicts between pedestrians, cyclists, buses and vehicles.

Each metro station would have a number of common elements or design features. These would include:
Station concourses (paid and unpaid) and platforms
Vertical transport including escalators and lifts
Station service buildings - located to minimise the street frontage within important urban areas
Sighage and wayfinding within the station and the surrounding public domain
Awnings for shade and shelter at street level station entries
Retail space within the station building
Enhancements to the footpath in the vicinity of the station entries
Landscaping and street furniture to maintain high quality urban design outcomes.

6.5.2 Station configurations

The metro stations would be configured as either a large ‘single-span’ cavern that accommodates
tracks for both directions of travel and a central island platform or a ‘binocular cavern’ where each
platform and track is housed in a single smaller cavern (refer Figure 6-8).

The decision on whether a single-span or binocular station cavern would be used at a particular
station has been based primarily on constraints to the tunnel alignment (building basements or other
subsurface infrastructure). Where the tunnel alignment is unrestricted by underground constraints, a
single-span cavern is the preferred configuration as it is more cost effective to construct and minimises
customer travel time to and from the platforms. Single-span caverns can be constructed using either
a cut-and-cover or a mined technique (as described in Chapter 7 (Project description - construction).
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A single-span mined cavern is proposed for Victoria Cross Station. Single-span cut-and-cover stations
are proposed for Crows Nest, Barangaroo, Central and Waterloo stations. Binocular mined cavern
stations are proposed for Martin Place and Pitt Street stations.

......... —\_ | ]
25m ) 25ml , 1
----------------- [edls]
Crows Nest Victoria Cross Barangaroo
Single span cut-and-cover Single span mined Single span cut-and-cover

' 17-20m
25-27m

Martin Place Pitt Street
Binocular mined Binocular mined

Central Station Waterloo
Single span cut-and-cover Single span cut-and-cover

Figure 6-8 Station configurations

6.5.3 Provision for over station development

As discussed in Chapter 2 (Planning and assessment process), all aspects of the over station
development above the transfer slab would be subject to a separate planning approval process.

Over station development uses the air-space over rail assets including stations. Sydney Metro has
identified the following sites with potential for property development over or associated with the
proposed metro stations:

Crows Nest Station

Victoria Cross Station (southern site only)

Martin Place Station (northern and southern sites)
Pitt Street Station (northern and southern sites)

Waterloo Station.
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Barangaroo Station is located within the Central Barangaroo precinct. Over station development

at this site would form part of the Barangaroo development and be the subject of separate
applications for approval.

There are no over station development opportunities at Central Station as part of the proposed
Sydney Metro works.

The metro stations would be designed to take into account, and make physical provision for,
any design or other requirements associated with possible future over station development.
In general the metro stations would include:

Structural elements (steel and / or concrete), building grids, column loadings and
building infrastructure to enable to construction of the future over station development

Space for future lift cores, access, parking and building services for the future over
station development.

This design integration would ensure the future developments can be built efficiently and effectively.

Figure 6-9 provides a typical interface of a metro station with an over station development.
Typically, the metro station would progress up to a ‘transfer slab’ level above the ground plane.

Over station development
(Subject to separate assessment process)

Transfer slab

Above ground station structure

Below ground station structure

KEY
- Egress stairs Unpaid concourse - Paid concourse - Station service Station facilities Platform

Figure 6-9 Typical over station development interface
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The following sections discuss specific design elements relating to each metro station.

6.6.1 Crows Nest Station

Crows Nest Station would be located between the Pacific Highway and Clarke Lane (eastern side
of the Pacific Highway) and between Oxley Street and south of Hume Street (refer to Figure 6-10).
It would be strategically located to the south of the existing station at St Leonards and close to the
leisure and retail strip along Willoughby Road.

Station strategy

Crows Nest Station would support the St Leonards specialised centre as a southern gateway to
commercial and mixed use activities. The station would also improve access to the restaurants
and specialist shops in the Crows Nest village. The station strategy for Crows Nest would:

Create a new transport focus on the southern side of the St Leonards specialised centre
Maximise legibility and connectivity with the local urban structure

Integrate the station with local improvement plans and make a positive contribution
to the sense of place.

The location and key features of Crows Nest Station are shown in Figure 6-10 to Figure 6-12
and summarised in Table 6-4.
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Figure 6-10 Crows Nest Station - location and indicative layout
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Figure 6-11 Crows Nest Station - artist’s impression
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Table 6-4 Crows Nest Station design elements

Feature Description

Centre type Specialised centre
Station type Single-span (cut-and-cover) cavern with island platform
Transport interchange Walking, cycling, bus, taxi and kiss-and-ride
Station entry / exit © On the corner of Hume and Clarke Streets
© On the corner of Pacific Highway and Oxley Street
Customers © Existing residents within walking and cycling distance
© Visitors and patrons accessing the leisure and retail strip along Willoughby Road
O Existing employment area along Willoughby Road, Christie Street and the
Pacific Highway
Platform depth About 25 metres
Platform length About 170 metres
Platform width About 10 metres
Overall station length About 210 metres
Transport and access O New signalised pedestrian crossing on northern side of Pacific Highway /
Oxley Street intersection
© New pedestrian crossings on Clarke, Hume and Oxley streets
© New bike parking on Hume and Oxley streets
© New on-road marked cycle link on Hume Street
© Existing bus stops close to the station retained on the Pacific Highway
© New kiss-and-ride and taxi bays on Clarke Street
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Figure 6-12 Crows Nest Station - indicative cross-section and long section
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6.6.2 Victoria Cross Station

Victoria Cross Station would be located beneath Miller Street (to the north of the Pacific Highway)
between MclLaren Street and south of Berry Street (refer to Figure 6-13). It would be strategically
located within the North Sydney CBD and close to a number of educational institutions (including
the Australian Catholic University) and mixed employment areas along Miller Street, Walker Street
and the Pacific Highway.

Station strategy

A metro station at Victoria Cross would support the continued growth of the North Sydney CBD
as an integral part of Global Sydney. The new station would improve customer experience at
the existing North Sydney Station by relieving demand in peak times.

The station strategy for Victoria Cross would:
Create a new transport focus in the North Sydney CBD

Contribute to the attractiveness of the North Sydney CBD by adding to and integrating
with the public domain

Improve the permeability of the immediate station context.

The location and key features of Victoria Cross Station are shown in Figure 6-13 to Figure 6-15
and summarised in Table 6-5.
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Figure 6-13 Victoria Cross Station - location and indicative layout
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Figure 6-14 Victoria Cross Station - artist’s impression

Table 6-5 Victoria Cross Station design elements

Centre type

Station type
Transport interchange
Station entry / exit
Customers

Platform depth
Platform length
Platform width
Overall station length

Transport and access

Services

Global Sydney (North Sydney CBD)

Single-span (mined) cavern with island platform

Walking, cycling, bus, taxi and kiss-and-ride

Via a pedestrian plaza opening to Miller, Denison and Berry streets

Customers travelling to nearby employment, education and residential precincts
About 31 metres

About 170 metres

About 10 metres

About 220 metres

New signalised mid-block pedestrian crossing on Miller Street
New bike parking near the corner of Miller and Berry streets
Existing bus stops close to the station retained on Miller Street
New kiss-and-ride bays on Berry Street

Dedicated services building on Miller Street to the north of the station providing
station and tunnel services
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Figure 6-15 Victoria Cross Station - indicative cross-section and long section
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6.6.3 Barangaroo Station

Barangaroo Station would be located beneath Hickson Road towards its northern end (refer to

Figure 6-16). It would be strategically located to provide immediate access to commercial, mixed use
(residential and commercial) and entertainment precincts within the overall Barangaroo development
A station at Barangaroo would also service a residential catchment at Millers Point, Walsh Bay and

future residents at Barangaroo. A station at Barangaroo would also provide relief to Wynyard Station.
Station strategy

The Barangaroo Station would improve accessibility to Barangaroo and the Walsh Bay Arts and
Culture precinct.

The station strategy for Barangaroo would:

Maximise connectivity and legibility to the primary uses within and nearby the Barangaroo precinct

Ensure legible and direct access to Barangaroo Reserve and Barangaroo Ferry Hub
Integrate with development plans for Barangaroo.

The location and key features of Barangaroo Station are shown in Figure 6-16 to Figure 6-18 and
summarised in Table 6-6.
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Figure 6-16 Barangaroo Station - location and indicative layout
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Figure 6-17 Barangaroo Station - artist’s impression

Table 6-6 Barangaroo Station design elements

Feature Description

Centre type Global Sydney (Sydney CBD)

Station type Single-span (cut-and-cover) cavern with island platform

Transport interchange Walking, cycling, bus, taxi and ferry

Station entry / exit Within Central Barangaroo and Barangaroo Reserve

Customers Customers travelling to nearby employment, recreation and tourist precincts

Customers travelling to and from nearby existing and future residential areas

Platform depth About 25 metres
Platform length About 170 metres
Platform width About 10 metres
Overall station length About 210 metres
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Feature Description

Transport and access

to include:

Transport for NSW would develop transport and access arrangements in
consultation with Banangaroo Delivery Authority. At this stage, they are expected

© New pedestrian crossings on Hickson Road, Little Clyde Street and Agar Street
© New bike parking on Little Clyde and Agar streets

© Relocation of the bus stops on Hickson Road closer to the station entry

© New kiss-and-ride and taxi bays on Hickson Road.
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Figure 6-18 Barangaroo Station - indicative cross-section and long section
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6.6.4 Martin Place Station

Martin Place Station would be located to the south of Hunter Street between Castlereagh and
Elizabeth streets (refer to Figure 6-19). The metro station would be integrated with the existing
Martin Place suburban and intercity rail station and would be strategically located close to Sydney’s
financial district, the Macquarie Street civic precinct, the Pitt Street retail zone and Martin Place
(Sydney CBD’s primary east-west pedestrian corridor).

Martin Place Station would also involve the closure of existing access and egress points, inclduing
the underground connections, to the west of Elizabeth Street from Martin Place to the underground
concourse connection to the existing Martin Place Station.

Further investigations are currently being carried out in relation to an underground pedestrian
connection at the northern end of the Martin Place Station platform concourse to 33 Bligh Street.

The connection would be at platform level leading to an exit via escalators to street level at

O’Connell Street and / or Bligh Street. Provision of this connection would aid in the distribution of
Metro and Sydney Trains customers into the northern Sydney CBD precinct, from Martin Place Station.
A connection from the station to the 33 Bligh Street could also help separate metro customers

from vehicular traffic movements at the Castlereagh Street / Hunter Street intersection.

Further investigations are being carried out to refine the optimal station entrance location for the
pedestrian connection to 33 Bligh Street.

Station strategy

A metro station at Martin Place would serve Sydney’s high-end commercial and financial district,
the Macquarie Street precinct and the Pitt Street retail zone.

The station strategy for Martin Place would:

Reflect the significance of Martin Place and flagship status of the station by designing clear,
legible, iconic, integrated entries

Provide generous space for customers in a busy pedestrian environment by extending the
public domain into station entries

Provide an efficient interchange in the centre of the Sydney CBD through convenient,
direct connections to the T4 Eastern Suburbs and Illawarra line platforms

Integrate with the public domain and transport access improvements currently planned.

The location and key features of Martin Place Station are shown in Figure 6-19 to Figure 6-22
and summarised in Table 6-7.
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Figure 6-19 Martin Place Station - location and indicative layout
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e ——

Figure 6-20 Martin Place Station - artist’s impression
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Table 6-7 Martin Place Station design elements

Feature Description

Centre type Global Sydney (Sydney CBD)

Station type Binocular cavern (mined) with two single side platforms

Transport interchange Walking, cycling, taxi, bus, light rail and suburban and intercity rail
Station entry / exit © A northern entry via a pedestrian plaza opening to Castlereagh,

Hunter and Elizabeth streets

© A northern entry via an underground pedestrian connection
below Hunter Street to O’Connell Street and / or Bligh Street
(subject to further investigation)

© A southern entry via a pedestrian plaza opening to Martin Place
and Castlereagh Street

Customers O Customers travelling to and from nearby employment, civic,
commercial, retail, entertainment and recreational precincts

© Customers interchanging to and from metro services and other
modes of transport

Platform depth About 25 metres (at the northern end) and about 27 metres (at the southern end)
Platform length About 170 metres

Platform width About six metres (each platform)

Overall station length About 200 metres

Transport and access © New underground pedestrian link between the existing suburban and

intercity Martin Place Station platforms and the metro station platforms
(shown on Figure 6-22)

© New underground pedestrian connection between the station platform
at O’Connell Street and / or Bligh Street (subject to further investigation)

© New bike parking on Castlereagh Street at both station entries

O Existing bus stops close to the station retained on Elizabeth and
Castlereagh streets

© Existing taxi ranks close to the station retained on Elizabeth and
Castlereagh streets.
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Figure 6-21 Martin Place Station - indicative cross-section and long section
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Figure 6-22 Martin Place Station - metro platform to Sydney Trains platform connection

6.6.5 Pitt Street Station

Pitt Street Station would be located between Pitt and Castlereagh streets, north of the Park Street
intersection and south of the Bathurst Street intersection (refer to Figure 6-23). It would be
strategically located at the junction of Sydney’s southern CBD and the midtown retail precinct
and close to the mixed employment, residential, entertainment, cultural and events based
activities in the southern Sydney CBD and Chinatown. A station at Pitt Street would also

service the residential catchment within the southern Sydney CBD.

Station strategy

A metro station at Pitt Street would serve the retail centre of the Sydney CBD on George and Pitt
streets, the civic and entertainment uses on George Street and the emerging southern Sydney CBD
residential developments between Park Street and Belmore Park.

The station strategy for Pitt Street would:

Provide space for customers in a busy pedestrian environment by extending the public domain
into the station entries

Integrate with the Sydney City Centre Access Strategy and other Sydney CBD planning
Anticipate connections to a future Town Hall Square and other nearby developments
Extend the transport focus along Park Street, near Pitt Street.

The location and key features of Pitt Street Station are shown in Figure 6-23 to Figure 6-25
and summarised in Table 6-8.
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Figure 6-23 Pitt Street Station - location and indicative layout
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Figure 6-24 Pitt Street Station - artist’s impression

Table 6-8 Pitt Street Station design elements

Centre type Global Sydney (Sydney CBD)

Station type Binocular cavern (mined) with two single side platforms

Transport interchange Walking, cycling, taxi, bus and light rail

Station entry / exit A northern entry via a pedestrian plaza opening to Pitt and Park streets

A southern entry via a pedestrian plaza opening to Bathurst Street

Customers Mid-town retail, employment, entertainment and residential precinct
Platform depth About 17 metres (at northern end) and about 20 metres (at southern end)
Platform length About 170 metres

Platform width About five metres (each platform)

Overall station length About 200 metres

Transport and access New bike parking on Park and Bathurst streets

Existing bus stops close to the station retained on Park and Castlereagh streets
Existing taxi ranks retained near to the station.
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PITT STREET STATION CROSS SECTION

Pitt Street

17-20m

©

Castlereagh Street

W

Galleries
Victoria

Pitt Street

Southern entry

Northern entry

Castlereagh Street

egress stairs

Figure 6-25 Pitt Street Station - indicative cross-section and long section
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6.6.6 Central Station metro platforms

The metro platforms at Central Station would be located within the existing Central Station precinct,
below the existing suburban rail service platforms 13, 14 and 15 (refer to Figure 6-26). The location

of the two new underground metro platforms would facilitate an essential interchange with intercity
and suburban rail services, light rail and bus services. To provide access for Sydney Metro and Sydney
Trains once the project is operational, an access bridge for maintenance vehicles would be provided
from Regent Street to ‘Sydney Yard’, located between the suburban and intercity rail lines (referred

to as the Sydney Yard Access Bridge). Further details regarding the Sydney Yard Access Bridge are
provided in section 6.9.2.

Platforms 13 and 14 would be reinstated as intercity platforms, and platform 15 could potentially
be converted to a suburban platform following construction of the new Sydney Metro platforms.

Station strategy

The metro platforms at Central Station would have a major interchange role with suburban and
intercity trains, light rail, buses and coaches.

Metro platforms at Central would provide access to retail and mixed use precincts in the locality
such as Haymarket, Chinatown, Central Park, Surry Hills and to educational facilities including
the University of Technology Sydney and the University of Notre Dame, Australia.

The strategy for the Sydney metro underground platforms at Central Station would:

Provide an efficient and a high quality interchange for customers to connect to other public
transport services

Respect the heritage significance of the Central Station precinct
Integrate with the Sydney City Centre Access Strategy and the Central Station Precinct Plan
Support connectivity with major land uses and development in the locality.

The location and key features of Central Station are shown in Figure 6-26 and Figure 6-27
and summarised in Table 6-9.
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Figure 6-26 Central Station - location and indicative layout
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Table 6-9 Central Station metro platforms design elements

Feature Description

Centre type Global Sydney (Sydney CBD)
Station type Single-span (cut-and-cover) cavern with island platform
Transport interchange Walking, cycling, intercity rail, suburban rail, light rail, bus, coach, taxi and

kiss-and-ride

Station entry / exit © Via the existing northern station entry from Eddy Avenue and the main
northern concourse

©  Via the existing paid underground pedestrian connections within Central Station

Customers O Customers travelling to nearby employment, education and
entertainment precincts

© Customers interchanging to and from metro services and other
modes of transport

Platform depth About 16 metres

Platform length About 170 metres

Platform width About 12 metres

Overall station length About 220 metres

Transport and access © Connect to the northern concourse and existing underground pedestrians links

with Central Station for interchange
© Existing bike parking retained
O Existing bus stops retained

O Existing kiss-and-ride and taxi ranks retained
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6.6.7 Waterloo Station
(refer to Figure 6-28).

Waterloo Station would be located on Cope Street between Raglan and Wellington streets
Station strategy

A metro station at Waterloo would be a catalyst for a Waterloo transformation program to regenerate
social housing stock, support greater residential development and urban renewal. In addition a metro
station at Waterloo would connect the Australian Technology Park and the residents in the Waterloo
and Redfern areas with Sydney Metro.
The station strategy for Waterloo would:
Contribute to the sense of place and public domain
Create a new transport focus in Waterloo

Integrate the station with local improvement plans.

and summarised in Table 6-10.

The location and key features of Waterloo Station are shown in Figure 6-28 to Figure 6-30
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Figure 6-29 Waterloo Station - artist’s impression
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Table 6-10 Waterloo Station design elements

Feature Description

Centre type Global Sydney (Sydney CBD)

Station type Single-span (cut-and-cover) cavern with island platform

Transport interchange Walking, cycling, bus, taxi, and kiss-and-ride

Station entry / exit At the northern end of the station on the corner of Raglan and Cope streets
Customers © Customers travelling to and from the nearby residential developments

(existing and future)
© Customers travelling to and from commercial precincts

Platform depth About 25 metres
Platform length About 170 metres
Platform width About 10 metres
Overall station length About 210 metres

Transport and access New pedestrian crossings on Raglan and Cope streets

New bike parking on Cope Street

New on-road marked cycle link on Raglan Street

Existing bus stops retained northbound along Botany Road

Relocation of the bus stops southbound on Botany Road closer to Raglan Street

Relocation of the bus stops on Cope Street to Botany Road

0O 000O0O0O0OO

New taxi and kiss-and-ride bays on Cope Street

Sydney Metro | Chatswood to Sydenham EIS 167



Chapter 6 - Project description: operation

WATERLOO CROSS SECTION
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Figure 6-30 Waterloo Station - indicative cross-section and long section
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6.7.1

north of Mowbray Road.

The dive structure would comprise an initial length of open trough, which would then transition to a cut-
and-cover structure (the tunnel portal). A fire protection wall would be installed along the entire length
of the dive structure to provide separation between the two metro tracks. The Chatswood dive structure

would also incorporate rail dampers and deck absorption to provide mitigation for operational train noise.

Project description: operation - Chapter 6

Chatswood dive structure and tunnel portal
As shown in Figure 6-31 and Figure 6-32, the Chatswood dive structure would commence about

250 metres south of Chatswood Station, while the Chatswood tunnel portal would be located to the
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From Crows Nest

Existing Cut-and-cover section

To Chatswood

Open cut section

surface level l

20m _ e

Tunnel portal

Proposed Metro tracks

Figure 6-32 Chatswood dive structure and tunnel portal - indicative long section

6.7.2 Marrickville dive structure and tunnel portal

The Marrickville dive structure, shown in Figure 6-33 and Figure 6-34, would commence about
400 metres north of Sydenham Station and the Marrickville tunnel portal would be located in the
suburb of Marrickville about 840 metres north of Sydenham Station (to the south of Bedwin Road).

The dive structure would comprise an initial length of open trough, which would then transition to

a cut-and-cover structure (the tunnel portal). The dive structure has been designed to be protected
from the probable maximum flood level to avoid floodwater flowing into the tunnel. A fire protection
wall would be installed along the entire length of the dive structure to provide separation between

the two metro tracks.

170

Sydney Metro | Chatswood to Sydenham EIS



Project description: operation - Chapter 6

Murray Street

Indicative only, subject to design development
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Figure 6-33 Marrickville dive structure and tunnel portal - indicative plan view
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Figure 6-34 Marrickville dive structure and tunnel portal - indicative long section
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6.8.1 Artarmon substation

A substation would be required at Artarmon (between the northern tunnel portal and Crows Nest
Station) to provide traction power to the tunnels. The substation would be part of the electrical power
supply network for the project.

The substation would be located above the tunnels near the edge of the Gore Hill Freeway as shown
in Figure 6-35. The traction substation and ancillary equipment would be housed in an aboveground
building (around five metres above ground level) with a shaft (with a diameter of around three metres)
to reticulate cables to the tunnels below.
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Figure 6-35 Artarmon substation - indicative plan view
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6.8.2 Southern services facility

The southern services facility would be located adjacent to the Marrickville tunnel portal. It would

include a tunnel water treatment plant and a traction substation. The indicative location of the water
treatment plant and traction substation is shown in Figure 6-36.

The tunnel water treatment plant would treat wastewater pumped from the tunnels, stations and
other underground facilities. The water treatment plant would be housed within a building about
eight metres high and covering an area of about 500 square metres. The water treatment plant
building would contain holding tanks, chemical treatment tanks and filters. Further information

regarding the likely treatment methods, wastewater volumes and discharge points is provided
in Chapter 18 (Soils, contamination and water quality).

An aboveground building (around five metres above ground level) for a traction substation
and ancillary equipment would be provided, with cables reticulated into the tunnels.
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Figure 6-36 Southern services facility - indicative plan view
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6.9.1 Permanent closure of Nelson Street bridge

The Chatswood dive structure and tunnel portal would result in the demolition and permanent
closure of the Nelson Street bridge. The primary role of the Nelson Street bridge is to enable
motorists travelling south on the Pacific Highway to access Mowbray Road westbound via
Orchard Road. Nelson Street also provides local vehicle access to residents of Nelson Street.

To maintain this primary movement, it is proposed to construct an all vehicle right-turn movement
from the Pacific Highway southbound to Mowbray Road westbound. This would require the
widening of the Pacific Highway to the north of the Mowbray Road intersection.

Roads and Maritime Services are currently investigating further upgrades to the Pacific Highway /
Mowbray Road intersection. Sydney Metro would continue to consult with Roads and Maritime in
relation to coordination of these works and any opportunities to carry out these works concurrently.

Nelson Street also provides local access for properties located to the east of the T1 North Shore Rail
Line. Following closure of the Nelson Street bridge, these residents would need to use alternative
route to cross the rail line such as Mowbray Road or Albert Avenue.

As part of the project, Frank Channon Walk (a shared path currently connection Chatswood Station
to Nelson Street) would be extended from Nelson Street to Mowbray Road on the western side of
the rail line to provide an enhanced facility for pedestrians and cyclists and provide continued access
between Chatswood Station and residential areas to the south. Those travelling from residential areas
to the south-east of the rail line would need to use the underpass adjacent to Chatswood Oval to
cross the rail line and access Frank Channon Walk. Orchard Road, running parallel to Frank Channon
Walk on the eastern side of the rail line, could also be used as an alternative north-south route for
journeys between the Chatswood retail areas and residential areas to the south.

6.9.2 Other bridges

T1 North Shore Line bridge over the metro dive structure

The realigned T1 North Shore Line ‘down’ (northbound) track would pass over the top of the metro
Chatswood dive structure on a bridge. The track level across the bridge would be around two metres
higher than the existing track level. The bridge is anticipated to be a single-span concrete structure
around 60 metres long.

Sydney Yard Access Bridge

To provide access for Sydney Metro and Sydney Trains once the project is operational, an access
bridge for maintenance vehicles at Central Station would be provided from Regent Street to
‘Sydney Yard’, located between the suburban and intercity rail lines. A plan view of the bridge

is provided as Figure 6-37 and a long section as Figure 6-38.

The bridge would be about 170 metres long with a central span of about 50 metres, crossing
the Intercity rail lines. The bridge deck would be about nine metres above the ground.
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Because of the prominence of the bridge and the heritage sensitivity associated with its setting,
the following principles would guide its detailed design:

The bridge would be of high quality design and integrate with the industrial rail context

The bridge architecture would draw reference from the existing forms, materials and colours
of Sydney Yard

The bridge structure and abutments would be of masonry construction
Where throw screens are required they would be of largely transparent material and construction

Lighting of the bridge would be inconspicuous and not cause nuisance in the public domain or spill
towards Mortuary Station.
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Figure 6-37 Sydney Yard Access Bridge - indicative plan view

Regent Sydney Yard
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Figure 6-38 Sydney Yard Access Bridge - indicative long section
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6.9.3 Noise barriers

Noise barriers at the northern end of the project would be relocated and increased in height in order
to mitigate potential airborne noise impacts from operating trains. Specifically, the design at this stage
has incorporated the following measures:

An increase in the height (to four metres) of the noise barrier between Chapman Avenue and
Nelson Street on the eastern side of the rail line

An increase in the height (to four metres) of the noise barrier between the Frank Channon Walk
pedestrian underpass and Albert Avenue on the western side the rail line

An increase in the height (to four metres) of the noise barrier between Nelson Street and Gordon
Avenue on the western side the rail line

A two metre high noise barrier to the south of Mowbray Road on the western side of the rail line.

The heights noted above are indicative only with the exact height and extent of the noise barriers in
these locations to be further refined during detailed design.

6.9.4 Retaining walls

The realignment of the T1 North Shore Line ‘down’ (northbound) track would require new retaining
walls between around Ellis Street, Chatswood and around Drake Street, Artarmon. Retaining walls
would generally be provided on either side of the ‘down’ track. Noise barriers (where required) would
be located on top of this retaining wall.

6.9.5 Maintenance access

The realignment of the T1 North Shore Line ‘up’ (southbound) track would require the closure (in around
2019) of the existing Sydney Trains maintenance access from Hopetoun Avenue, Chatswood. There is
alternative access for Sydney Trains from Drake Street, Artarmon. This access point would be upgraded
to provide a new entrance and a Hi-Rail access pad adjacent to the rail track within the corridor.

Provisions would be made for new maintenance access near the Chatswood dive structure for
Sydney Trains and Sydney Metro.

New maintenance access stairs for Sydney Trains would be provided from Albert Avenue on the
eastern side of the rail line. New maintenance access may also be provided from Brand Street,
Artarmon on the western side of the rail line.
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6.10.1 Signalling and train control

All sections of the Sydney Metro network would use advanced signalling technology to support safe
operations. The signalling system would include:

Automatic Train Protection, which provides train spacing and speed monitoring and control functionality

Automatic Train Regulation, which monitors and adjusts train speeds and station dwell times
to maintain timetable and / or spacing between trains

Automatic Train Operation, which provides automated train driving functionality.

The signalling system would control the stopping of trains at stations, ensure trains stop at the correct
location on the platform (in line with platform screen doors), control train speed between stations,
and initiate the opening and closing of doors on the correct side of the train.

The signalling system would allow for bi-directional operation (ie trains would run in either direction
on either track) in special circumstances. This would provide functionality to respond to a range of
incidents to support continuity of service. All control systems would be integrated with rail systems
to provide consistent performance and high levels of safety.

The signalling system for the project would be linked via dedicated fibre optic cable and network
switches to the Sydney Metro Trains Facility at Tallawong Road, Rouse Hill.

6.10.2 Communications

The project would include an integrated information system to communicate with customers
or metro staff via audio and visual links at each station and on all trains. The communications
equipment would be within the designated services area at each station and within the tunnel.
The communications system would comprise:

Radio communications systems for operator and emergency services
Customer mobile telephone and other modern telecommunication methods
Customer information display and public address

Closed-circuit television system and video broadcasting system

Digital voice video recording system

Telephone system and personnel wireless terminal

Trackside intruder detection system

Emergency warning information system.
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6.10.3 Traction power supply, substations and overhead wiring

The Sydney Metro network electrical power system would be designed to operate as an independent
standalone system, which would be segregated from the Sydney Trains network, and would be
designed with suitable redundancy to enable continued rail operations under ‘fault conditions..

All

Sydney Metro traction supply infrastructure would be controlled and monitored from the

Sydney Metro Trains Facility at Tallawong Road, Rouse Hill.

The electrical power supply network for the project would comprise:

178

Traction substations at Artarmon and adjacent to the Marrickville tunnel portal

Traction substations at Victoria Cross, Barangaroo, Pitt Street and Waterloo stations. These
substations would be integrated into the station buildings and located partly underground

A high voltage (1500 volt) direct current traction power system (consisting of an in-tunnel
conductor bar) that would be used to power the trains. The high voltage power system would be
supplied by a 33 kilovolt high voltage network feeder connected to the Pitt Street Station traction
substation. It would connect to the other project traction substations through the tunnels and to
the Sydney Metro Northwest electrical supply network at the Chatswood North traction substation.
The power supply route to the Pitt Street Station traction substation is shown in Chapter 7

(Project description - construction)

A low voltage (415 volt) power system for electrical services at stations for tunnel services and
ventilation and signalling and commmunications systems. The low voltage power system would be
supplied by a number of services substations, which would generally be located in the services
area of each station. Each services substation would transform the high voltage power supply

to low voltage (415 volts).

Sydney Metro | Chatswood to Sydenham EIS



Project description: operation - Chapter 6

This section provides a description of the operation of the project in the context of the broader
Sydney Metro network. The Chatswood to Sydenham project would operate in conjunction with
Sydney Metro Northwest and the Sydenham to Bankstown upgrade project. All Sydney Metro
operations would be controlled and monitored from the Sydney Metro Trains Facility at
Tallawong Road, Rouse Hill.

The Sydenham to Bankstown upgrade project is subject to a separate environmental assessment
process and, subject to planning approvals, is expected to be completed and opened concurrently
with the opening of this project in 2024. Should the construction timeframes of this project be
advanced, there may be an opportunity to operate this project before completion of the Sydenham
to Bankstown upgrade project. Should this occur, an additional track-turnback would be constructed
between the Marrickville dive structure and Sydenham Station. A supplementary environmental
assessment and appropriate community and stakeholder consultation would be carried out and

the appropriate approvals obtained prior to this component being constructed.

To improve operational efficiency and flexibility in the event of an incident, a track crossover may
be provided within the tunnel section of the project. Further investigation on the need and optimal
location for the track crossover is currently being carried out.

6.11.1 Service frequency and reliability
The project is being designed as a ‘turn up and go’ service. The proposed service frequency at the
time of opening would be:

Weekday morning and evening peaks - a six car train at least every four minutes (20 trains per hour)

Weekday daytime off-peak - a six car train every five minutes through the Sydney CBD
(12 trains per hour)

Weekday early mornings, late at night and on weekends - a six car train every ten minutes
with options to increase based on level of demand (six trains per hour).

The indicative service frequency of the project through the Sydney CBD for a typical weekday is
shown in Figure 6-39. The metro trains would operate independently of the existing rail network,
with an expected target of 98 per cent on-time reliability.

At ultimate capacity the service frequency would be an eight car train every two minutes through
the Sydney CBD. The assessment within this Environmental Impact Statement is based on this
ultimate capacity.
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Figure 6-39 Indicative service frequency at opening of metro trains through the Sydney CBD on a typical weekday

6.11.2 Capacity and customer transfers

Initially, each train would have six carriages and would be capable of transporting up to 1,150 people.
Based on the service frequency, the project would initially have the capacity to move around 23,000
people per hour in each direction in peak periods.

The project would be designed to cater for long term growth in travel demand. When required to
meet increased demand, capacity would be increased to cater for more than 40,000 people per hour
in each direction. This would be achieved by increasing from six car to eight car trains and increasing
the service frequency from 20 trains per hour to up to 30 trains per hour through the Sydney

CBD in peak periods. The assessment within this Environmental Impact Statement is based on this
ultimate capacity.

The stations at Martin Place and Central would provide the key interchange points with the existing
Sydney Trains network. By 2036 about 13,700 customers are expected to transfer between Sydney
Metro and the Sydney Trains network at these stations during the morning peak hour, with the largest
number of transfers at Central Station.

180 Sydney Metro | Chatswood to Sydenham EIS



Project description: operation - Chapter 6

6.11.3 Indicative travel time savings

The project would substantially improve travel times for customers. The largest travel time savings
would be experienced by customers travelling from new stations (such as Crows Nest) or where
the project provides a more direct route of travel (such as Victoria Cross to Martin Place).

Some key forecast travel time savings associated with the project are:

Martin Place to Chatswood - 19 minute savings

Norwest Business Park to Central - 15 minute savings

Martin Place to North Sydney (corner Miller Street and Pacific Highway) - 15 minute saving
Macqguarie Park to North Sydney (corner Miller Street and Pacific Highway) - 13 minute savings
Crows Nest to Central - 21 minute saving

Bondi Junction to North Sydney (corner Miller Street and Pacific Highway) - 11 minute saving.

Information on how indicative travel time savings have been calculated is provided in Chapter 3
(Strategic need and justification).

6.11.4 Hours of operation

The first metro service to depart Cudgegong Road Station (Sydney Metro Northwest) and
Bankstown Station (as part of the Sydenham to Bankstown upgrade) would arrive at Central Station
in the early morning and the last metro service to Cudgegong Road and Bankstown stations

would depart Central Station late at night (around midnight and potentially later on weekends).

The operating hours could be extended to accommodate for planned special events.

The operating hours would be determined as part of the development of the services schedules
for the project taking into account customer and maintenance access requirements.

6.11.5 Train types

All trains would be single-deck metro trains (similar to those to be introduced on Sydney Metro
Northwest). The trains would deliver a fast, safe and reliable journey for customers. An artist’s
impression of the type of train proposed is provided as Figure 6-40.

The single-deck metro trains would be able to carry more customers per hour than would be the

case with double-deck trains. This is because single-deck trains allow customers to get on and off

at stations more efficiently than double-deck trains which reduces dwell times (the time a train is
stopped at a station) and increases frequency. The modern signalling technology is also more efficient
for running the trains, which increases the capacity of the metro network.

Metro trains would feature high performance standards and good customer amenities. These would include:
Heating and air-conditioning in all metro trains
Three doors per side per carriage for faster boarding and alighting
Provision for customers in wheelchairs
Accessible priority seating for mobility impaired, the elderly, people with prams or luggage
Efficient seating and standing arrangements for access and alighting the metro
On-board real time travel information and live electronic route maps
Emergency intercoms inside trains

Level access between the platform and train.
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Figure 6-40 Indicative metro train and carriage
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6.11.6 Ticketing

The Opal electronic ticketing system would be used on the Sydney Metro network. This system would
be installed at all new stations.

6.11.7 Stabling and maintenance

Infrastructure maintenance

Maintenance planning for the project would generally allow routine and major periodic maintenance
of infrastructure with a view to maximising service availability and minimising impacts on customers.
Scheduled maintenance would generally occur between the last and first train services, or during planned
weekend maintenance periods, when train services would not be in operation on parts of the line.

Rail maintenance vehicles would be able to use the network, and the project has been designed to
allow access for maintenance crews. The following types of maintenance activities would be required:

Scheduled maintenance - involving routine inspections and repairs to enable the project to operate
at prescribed levels of safety, reliability and service frequency; this type of maintenance would be
performed on a regular and recurring basis at specified intervals

Non-scheduled maintenance - involving emergency repairs to address those unexpected defects
(such as signal failure), vandalism and breakage that would impact on the project’s prescribed
levels of safety, reliability and / or service frequency; this type of maintenance would be performed
as needed

Overhaul and repairs - involving the repair, replacement and testing of project infrastructure that
has been removed from its working location.

Stabling and metro train maintenance

Trains operating on the Sydney Metro network would be maintained and stabled at the Sydney
Metro Trains Facility in Rouse Hill. This approved facility forms part of the Sydney Metro Northwest
project and is therefore not required to be addressed in this Environmental Impact Statement.

Stabling may also occur at a dedicated facility near the southern end of the project. Any additional
facility required to support operations would be delivered and assessed as part of the Sydenham
to Bankstown upgrade project.

6.11.8 Operational staff

It is anticipated that around 150 full-time equivalent staff would be required to operate and
maintain the project, including the operation and maintenance of rolling stock, stations and tracks.
Staffing would be subject to future operator requirements.
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7 Project description - construction

This chapter describes the likely key construction activities for the project and
identifies the construction sites required. A description of the project once
it is operational is provided in Chapter 6 (Project description - operation).

71  Secretary’s environmental assessment
requirements

The Secretary’s environmental assessment requirements relating to project description - construction,
and where these requirements are addressed in this Environmental Impact Statement, and where they
are addressed are outlined in Table 7-1.

Table 7-1 Secretary’s environmental assessment requirements - project description - construction

Ref. Secretary’s environmental assessment requirements Where addressed

21(b) The EIS must include, but not necessarily be limited to, = This chapter provides a description of

the following: how the project would be constructed.
a description of the project, including all components Chapter 6 (Project description - operation)
and activities (including ancillary components and provides a description of the project
activities) required to construct and operate it once operational.

2.1(@) | ademonstration of how the project design has been Details of adverse impacts which have

developed to avoid or minimise likely adverse impacts | been avoided through construction
methods are described in Section 7.2.1.

Additional details of adverse impacts
which have been avoided through
design are described in Chapter 6
(Project description - operation).

19.1 The proponent must consider: The potential need to adjust, relocate or

a. the impact of the project on the integrity of protect utilities is described in Section 7.11.6.

truck assets and the need to augment or relocate
b. opportunities to support initiatives adopted
by Councils and utilities providers

c. how access to assets will be maintained
during construction.

Sydney Metro | Chatswood to Sydenham EIS 185



Chapter 7 - Project description: construction

The proposed construction activities to be carried out for the Sydney Metro Chatswood to Sydenham
project (the project) broadly include:

Demolishing buildings and structures at the station sites and other construction sites

Constructing dive structures and tunnel portals

Constructing tunnels, adits and cross passages

Excavating a shaft for a temporary tunnel boring machine retrieval site at Blues Point

Excavating, constructing and fitting out metro stations

Carrying out surface works between Chatswood Station and Brand Street, Artarmon

Excavating a shaft, carrying out structural work and fitting out ancillary infrastructure at Artarmon
Carrying out structural work and fitting out ancillary infrastructure at Marrickville

Fitting out the tunnel with rail operating systems

Testing and commissioning of stations, tunnels, ancillary infrastructure, rail systems and trains.

A number of activities would also be carried out before the start of substantial construction works.
These ‘enabling works’” are described in Section 7.4.

A number of construction sites would be required to construct the project. These include locations
for tunnel equipment and support, stations, surface track and ancillary facilities. These construction
sites are shown on Figure 7-1.

7.2.1 Environmental considerations in construction

The construction methodology for the project has been influenced by a number of environmental
factors. Specific construction methods developed to avoid and minimise adverse impacts are
identified in Table 7-2.
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Table 7-2  Adverse construction impact avoid or minimised through design

Traffic and transport

Two main tunnel support sites (at Chatswood and Marrickville) were selected
because they are located at either end of the tunnel, allowing the majority of
tunnelling spoil to be managed away from the critical Sydney CBD section

All three tunnel support sites (at Chatswood, Barangaroo and Marrickville)

are located close to major arterial roads, which would minimise the use of

local roads for spoil haulage

The location of the northern dive structure minimises the extent of construction

works within the T1 North Shore Line corridor and disruption to customers at
Artarmon Station

The location of Marrickville dive structure minimises the potential need for rail
possessions within the T3 Bankstown Line corridor and the T4 Eastern Suburbs
and lllawarra Line corridor

Development of haul routes to minimise impacts on the road network.

Noise

Location of the two main tunnel boring machine support sites (at Chatswood
and Marrickville) on light industrial land to minimise noise to residential areas

Arrangement of haul routes to minimise the use 