






























 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This report has been prepared by GHD for Transport for NSW and may only be used and relied on by Transport for 
NSW for the purpose agreed between GHD and the Transport for NSW as set out in section 1.5 of this report. 

GHD otherwise disclaims respons bility to any person other than Transport for NSW arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in 
the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no respons bility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described 
in this report (refer section 1.5 of this report). GHD disclaims liability arising from any of the assumptions being incorrect. 
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Executive summary 
Overview 

This Review of Environmental Factors (REF) considers the potential impacts of the construction 
and operation of a new traction substation at Chalmers Street, near Central Station. It has been 
prepared by GHD Pty Ltd on behalf of Transport for NSW to assess the potential impacts of the 
proposal and assist Transport for NSW in determining the proposal in accordance with the 
provisions of Part 5 of the NSW Environmental Planning and Assessment Act 1979. 

Why is the proposal needed? 

Transport for NSW is currently undertaking the Power Supply Upgrade Program to meet the 
actual and projected increase in power demands on the Sydney Trains electrical network. A 
power supply study undertaken as part of the program found that the existing Prince Alfred 
Substation needs to be replaced.  

Transport for NSW is proposing to replace Prince Alfred Substation with two new substations; 
one at Lee Street and one at Chalmers Street. The two proposed substations would be located 
within the heritage listed precinct of Central Station, within or near the rail corridor. This REF 
only assesses the impacts of the proposed substation at Chalmers Street. The assessment of 
the proposed substation at Lee Street will be subject to a separate assessment and approval. 

Where would the proposal be located? 

The proposal site is located within the suburb of Chippendale, on land known as the Prince 
Alfred Sidings Precinct, which is owned by Sydney Trains. The proposal site is divided into two 
distinct areas within this precinct: 

The new substation would be located on the hardstand area between the existing Prince Alfred 
Substation and the new Sydney Trains CBD Network Base: This site occupies part of the 
footprint of the former Lighting Depot and demountable buildings. 

The proposal also includes works to the existing Prince Alfred Substation to allow the existing 
substation western cable tunnel to be extended and reused as a high voltage feeder cable 
route. Other works to the existing substation would involve fire isolating the substation building 
to enable it to be repurposed for other uses, and constructing a new link room on the north-east 
corner of the Prince Alfred Substation, outside the existing building.  

What would the proposal involve? 

The proposal involves constructing and operating a new two storey substation within the Sydney 
Trains Prince Alfred Sidings Precinct. The new substation would supply traction power to the 
Main Line tracks and the Eastern Suburbs Railway around Central Station, as well as power to 
the Sydney Trains 11 kV network. The substation would include electrical equipment as well as 
an administration office and staff amenities.  

Associated work at the existing Prince Alfred Substation would involve expanding the existing 
substation cable tunnels and reusing them as high voltage feeder cable routes; undertaking fire 
isolation works at the substation; and constructing a new link room on the north-east corner of 
the Prince Alfred Substation, outside the existing building. 

The new substation would be accessed via the existing access driveway to the Prince Alfred 
Sidings Precinct, which is located to the south of the pedestrian entrance at Central Station, 
near the intersection of Chalmers Street and Devonshire Street. 
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How long would the proposal take to construct? 

It is anticipated that the proposal would take approximately 28 months to construct. The main 
civil construction activities would be completed within 16 months, the fit out of the substation 
would take six months and six months for commissioning works. Construction of the new 
substation is anticipated to commence in late 2016 with early works starting from early to mid-
2016. 

Summary of the findings of the REF  

During construction, the proposal could result in the following impacts: 

 construction traffic and associated access impacts on pedestrians, cyclists and buses 
accessing Central Station, particularly in relation to access for oversized delivery vehicles  

 noise due to the operation of machinery and equipment 

 potential disturbance of any contaminated fill material associated with the rail corridor 

 amenity impacts to the surrounding community. 

These construction impacts would be relatively minor and short term, and would be mitigated by 
the implementation of the mitigation measures. 

During operation, the main potential for impact relates to the introduction of a new structure 
within the curtilage of the State heritage listed Sydney Terminal and Central Railway Stations 
Group (referred to as the Central Station site/group). A Statement of Heritage Impact has been 
prepared by Tonkin Zulaikha Greer Heritage to assess the potential impacts of the proposal. 
The assessment concluded that the proposal would have minimal impact on the Sydney 
Terminal site and its significant elements, and minimal impact on nearby heritage items. It 
concluded that, on the whole, the proposal respects, conserves and minimises impact to the 
heritage significance of the site.  

Under Section 57(1) of the Heritage Act 1977 (Heritage Act), approval must be obtained from 
the Heritage Council for works to a place, building, work, relic, moveable object, precinct, or 
land listed on the State Heritage Register. As the proposal is not considered to be subject to 
any of the exemptions to approval under Section 57(2) of the Heritage Act, an application for 
approval by the Heritage Council will be submitted in accordance with Section 60 of the Act. 

The potential for adverse environmental impacts would be minimised by implementing the 
mitigation measures outlined in this REF, including preparing and implementing a Construction 
Environmental Management Plan (CEMP). 

Where to from here? 

The REF will be displayed and made publicly available, and the community and stakeholders 
will be encouraged to make submissions on the proposal and any potential environmental 
impacts. Following the display period, Transport for NSW will consider the issues raised in 
submissions. Transport for NSW will then determine whether to proceed with the proposal. If the 
proposal proceeds, it would be undertaken in accordance with the mitigation measures 
proposed in this REF and any conditions of approval that form part of the determination. 
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1. Introduction 
1.1 Overview 

Transport for NSW is currently undertaking the Power Supply Upgrade Program (the PSU 
Program) to meet the actual and projected increase in power demands on the Sydney Trains 
electrical network. A power supply study undertaken as part of the program found that the 
existing Prince Alfred Substation needs to be replaced. 

Transport for NSW is proposing to replace the existing Prince Alfred Substation with two new 
traction substations; one at Chalmers Street and one at Lee Street. The two proposed 
substations would be located within the heritage listed precinct of Central Station, within or near 
the rail corridor. 

The construction and operation of Chalmers Street Substation (referred to as ‘the proposal’ for 
the purposes of this document) is subject to assessment and determination under Part 5 of the 
NSW Environmental Planning and Assessment Act 1979 (the EP&A Act). GHD Pty Ltd (GHD) 
was commissioned by Transport for NSW to undertake an assessment of the potential 
environmental impacts of the proposal, and prepare a Review of Environmental Factors (REF) 
in accordance with the EP&A Act. 

The construction and operation of the Lee Street Substation is subject to a separate 
environmental assessment and approval process. 

1.2 The Power Supply Upgrade Program 

The PSU Program was initiated by RailCorp in 2005 to ensure that Sydney’s rail network would 
be capable of meeting the expected power requirements of future train timetables, and the 
requirements of the new generation of air conditioned trains (for example, Waratah trains). The 
PSU Program involves construction of new electrical infrastructure and upgrades to substations, 
section huts, overhead wiring and feeders across the network.  

The objectives of the PSU Program are to: 

 support the introduction of air conditioned trains into service 

 provide additional power to operate trains on the network 

 improve service reliability by reducing the risk of disruption to rail services.  

The delivery of the PSU Program was transferred to Transport for NSW in 2012. 

1.3 The proposal 

The proposal involves the construction and operation of a new two storey substation within the 
Prince Alfred Sidings Precinct (owned by Sydney Trains). The new substation would supply 
traction power to the Main Line tracks and the Eastern Suburbs Railway around Central Station, 
as well as power to the Sydney Trains 11 kV network. It would include electrical equipment, 
together with office facilities and staff amenities.  

The new substation would be accessed via the existing access driveway to the Prince Alfred 
Sidings Precinct, which is located to the south of the pedestrian entrance at Central Station, 
near the intersection of Chalmers Street and Devonshire Street. 

The proposal also includes works to the existing Prince Alfred Substation to allow the existing 
substation western cable tunnel to be extended and reused as a high voltage feeder cable 
route. Other works to the existing substation would involve fire isolating the substation building 
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 Determine whether the proposal is likely to have a significant effect on the environment or 
significantly affect threatened species, populations or ecological communities or their 
habitats. 

 Develop appropriate conditions (based on the mitigation measures within the REF) to be 
attached to any approval granted. 

Clause 228 of the Environmental Planning and Assessment Regulation 2000 (the Regulation) 
lists, for the purposes of Part 5 of the EP&A Act, the factors to be taken into account when 
considering the likely impact of an activity on the environment. Appendix A considers the 
potential impacts of the proposal against these factors. 

For the purposes of this REF, the following definitions have been applied: 

 The ‘proposal’ refers to the construction and operation of the Chalmers Street Substation 
and associated works to the existing Prince Alfred Substation building. 

 The ‘proposed substation’ refers to the Chalmers Street Substation. 

 The ‘existing substation’ refers to the Prince Alfred Substation which is currently in 
operation.  

 The ‘proposal site’ is defined as the immediate location of the proposal, which is the area 
that has the potential to be directly disturbed by construction. The proposal site is shown 
in Figure 1.1. 

 The ‘study area’ consists of land in the vicinity of, and including, the proposal site. The 
study area is the wider area surrounding the proposal site, including land that has the 
potential to be indirectly impacted by the proposal (for example, as a result of any noise 
impacts). 

Other terms are defined in the glossary at the beginning of the REF. 

1.5.2 Methodology 

The REF has been prepared in consultation with relevant stakeholders, including the design 
team (GHD); Transport for NSW; and other relevant technical advisors and agencies. Preparing 
the REF has involved the following tasks: 

 attending a project inception meeting/briefing 

 receiving relevant information from Transport for NSW  

 a site visit 

 consultation and liaison with key stakeholders 

 undertaking specialist impact assessments as an input to the REF: 

– Noise and Vibration Assessment (undertaken by GHD) 

– Statement of Heritage Impact (undertaken by Tonkin Zulaikha Greer Heritage) 

– Electromagnetic Fields Assessment (undertaken by EMC Services) 

– Contaminated Land Assessment (undertaken by GHD) 

 reviewing specialist assessments being undertaken as part of the design process, and 
incorporating relevant information in the REF, including the geotechnical and 
contamination assessments  

 a qualitative desktop assessment of other potential impacts, including reviews of existing 
information and database searches 
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 identifying mitigation measures to manage the impacts identified 

 addressing the requirements of Part 5 of the EP&A Act and Clause 228 of the Regulation. 

It is noted that although the REF team has consulted with members of the design team to 
prepare the REF, design personnel have not influenced the methodology or outcomes of the 
environmental impact assessment process in any way. 
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2. Location and setting 
This section provides information on the location of the proposal, the proposal site and its 

surrounds (the study area). 

2.1 Site location and description 

2.1.1 Location 

The proposal site, which is shown in Figure 1.1, is located within the suburb of Chippendale, in 
the City of Sydney local government area (LGA). The site is identified as Lot 118 DP 1078271, 
which encompasses Central Station and other railway infrastructure located near Central 
Station (including the existing Prince Alfred Substation). The land is owned by Sydney Trains. 

The proposal site is located within the Prince Alfred Sidings Precinct (shown on Figure 1.1), 
which is located on the eastern side of the rail corridor. The sidings precinct consists of a 
number of Sydney Trains facilities. The site for the proposed substation is located to the south 
of Prince Alfred Substation.  

2.1.2 Description of the site 

The proposed substation would be located on land to the south of the Prince Alfred Substation. 
The majority of the site is currently a fenced hardstand area. An existing compressor room is 
located on the south-eastern side of the hardstand area (refer Figure 1.1 and Figure 2.1). The 
hardstand area is currently used for the movement and parking of vehicles within the Prince 
Alfred Sidings Precinct.  

The fire isolation and tunnel works would be contained within the existing Prince Alfred 
Substation building. A new link room would also be installed outside the existing substation 
building, on its north-west corner. 

The proposal site is accessed via the existing entrance to the Prince Alfred Sidings Precinct, 
located just to the south of the Chalmers Street entrance to Central Station. 

2.2 The study area and site context 

The proposal site is located at the southern end of Sydney’s central business district (CBD). 
Land to the west of the site is dominated by railway uses associated with Central Station, while 
land to the east of the site forms part of Prince Alfred Park (which includes a pool, tennis courts 
and basketball courts). Land further to the east consists of a mixture of commercial and 
residential uses. 

The existing Prince Alfred Sidings Precinct is used for rail related purposes, and includes the 
recently constructed CBD Network Base and the Prince Alfred Substation. This precinct is 
accessed via an existing access, located to the south of the entrance to Central Station near the 
intersection of Chalmers Street and Devonshire Street. 

The key features of the study area are shown on Figure 1.1. 
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3. Statutory framework 
This section provides an overview of the statutory framework relevant to the proposal, including 

the assessment requirements, relevant environmental legislation and planning instruments. 

3.1 Environmental Planning and Assessment Act 1979 

The EP&A Act and the Regulation provide the statutory basis for planning and environmental 
assessment in NSW. The EP&A Act provides the framework for environmental planning and 
development approvals and includes provisions to ensure that the potential environmental 
impacts of a development are assessed and considered in the decision making process.  

3.1.1 Application of Part 5 of the EP&A Act 

As a result of the application of the State Environmental Planning Policy (Infrastructure) 2007 

(the Infrastructure SEPP), the proposal is subject to Part 5 of the EP&A Act (refer section 3.2.1). 
In relation to Part 5 activities, section 111 of the EP&A Act imposes a duty on a determining 
authority to ‘examine and take into account to the fullest extent possible all matters affecting or 
likely to affect the environment by reason of that activity’. 

Section 110(1) defines a determining authority as ‘a Minister or public authority and, in relation 
to any activity, means the Minister or public authority by or on whose behalf the activity is or is 
to be carried out or any Minister or public authority whose approval is required in order to enable 
the activity to be carried out’. 

In accordance with clause 79 of the Infrastructure SEPP, Transport for NSW is the proponent 
and determining authority for the proposal. This REF has been prepared to satisfy Transport for 
NSW’s requirements under the EP&A Act. 

3.2 Environmental planning instruments 

The environmental planning instruments that are relevant to the approval and assessment of the 
proposal are considered below. 

3.2.1 State environmental planning policies (SEPPs) 

State Environmental Planning Policy (Infrastructure) 2007 

The Infrastructure SEPP outlines the permissibility and development controls for infrastructure 
works and facilities. Clause 79 of the Infrastructure SEPP outlines which railway infrastructure 
facilities are permissible without the need for development consent under the EP&A Act. As the 
proposal meets the definitions of rail infrastructure facilities provided by clause 78, it is 
permissible without consent.  

In addition, clause 79(2) of the Infrastructure SEPP permits the alteration, demolition and 
relocation of local heritage items, and the alteration or relocation of State heritage items for the 
purpose of rail infrastructure facilities, without the need for development consent.  

Clauses 13 to 16 of the Infrastructure SEPP outline the requirements for consultation with 
councils and other public authorities for infrastructure development carried out by or on behalf of 
a public authority. The proposal would not trigger any of these requirements, and therefore 
consultation with the Council of the City of Sydney (Council) and other public authorities is not 
required under the Infrastructure SEPP. However, relevant agencies have been, and will 
continue to be, consulted in relation to the proposal. Further details of the consultation process 
are provided in section 6. 
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Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 

The proposal is located within the Sydney Harbour Catchment area as identified by the Sydney 

Regional Environmental Plan (Sydney Harbour Catchment) 2005 (the SREP). However, there 
are no specific provisions relevant to the proposal or proposal site as it is not located within any 
of the areas listed by clause 3(2). The proposal is considered to be consistent with the aims of 
the SREP. 

3.2.2 Local environmental plans 

The Sydney Local Environmental Plan 2012 (the Sydney LEP) applies to land within the City of 
Sydney LGA. The proposal site is located within land which is zoned SP2 Infrastructure 
(Railways). The zone provisions provide that the proposal would be permitted with consent.  

Clause 5.12 of the LEP states that ‘…this Plan does not restrict or prohibit, or enable the 
restriction or prohibition of, the carrying out of any development, by or on behalf of a public 
authority, that is permitted to be carried out with or without development consent, or that is 
exempt development, under State Environmental Planning Policy (Infrastructure) 2007’. 

As the proposal is permitted without consent under the Infrastructure SEPP, the consent 
requirements of the Sydney LEP do not apply to the proposal. 

3.3 Other legislative considerations 

Other environmental legislation that is relevant to the approval and/or assessment of the 
proposal is considered below. 

3.3.1 NSW legislation 

Heritage Act 1977 

The Heritage Act 1977 identifies and protects heritage items in NSW. Under the Heritage Act it 
is an offence to disturb an item of heritage significance without consent. Under section 57(1) of 
the Heritage Act 1977, approval must be obtained from the Heritage Council for works to a 
place, building, work, relic, moveable object, precinct, or land listed on the State Heritage 
Register. Under section 139, an excavation permit is required to disturb or excavate any land 
containing or likely to contain a relic.  

The proposal is located within the curtilage of the Sydney Terminal and Central Railway 
Stations Group (Central Station site/group), which is listed on the State Heritage Register. A 
Statement of Heritage Impact has been prepared by Tonkin Zulaikha Greer Heritage 
Consultants to assess the potential impacts of the proposal. The assessment concluded that the 
proposal would have minimal impact on the Sydney Terminal site and its significant elements, 
and minimal impact on nearby heritage items. It concluded that, on the whole, the proposal 
respects, conserves and minimises impact to the heritage significance of the site. 

As the proposal is not considered to be subject to any of the exemptions to approval under 
section 57(2) of the Heritage Act, an application for approval by the Heritage Council will be 
submitted in accordance with section 60 of the Act. 

Further information is provided in section 7.1. 

Roads Act 1993 

Under section 138, Part 9, Division 3 of the Roads Act 1993, a person must not impact or carry 
out work on or over a public road otherwise than with the consent of the appropriate roads 
authority. In accordance with clause 5 of Schedule 2, public authorities are not required to 
obtain approval for works on unclassified roads. 



 

GHD | Transport for NSW – Chalmers Street Substation REF | 11 

The proposal would not result in impacts to any roads and therefore would not require an 
approval under section 138 of the Roads Act 1993. 

National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 provides the basis for legal protection and 
management of Aboriginal sites and objects in NSW. Under Section 87 of the Act, a heritage 
impact permit is required to harm or desecrate an Aboriginal heritage object. 

A search of the Aboriginal Heritage Information Management System database was undertaken 
on 23 June 2015. The results of the search indicated that there are no recorded items located in 
or in the immediate vicinity of the proposal site. Furthermore, the proposal is unlikely to have an 
impact on unknown items of Aboriginal heritage significance and a heritage impact permit is not 
required. 

Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (POEO Act) establishes, amongst other 
things, the procedures for issuing licences for environmental protection on aspects such as 
waste, air, water and noise pollution control. Environment Protection Licences (EPLs) are 
generally issued for scheduled activities or scheduled development work. The proposal is not 
considered to be a scheduled activity under Schedule 1 of the POEO Act and therefore an EPL 
is not required for construction. Sydney Trains currently holds an EPL for the operation of the 
rail network (EPL no. 12208). The proposal would comply with the requirements of this licence 
as well as the general obligations of the POEO Act. No variation of this licence is considered to 
be required. 

Water Management Act 2000 and Water Act 1912 

The Water Management Act 2000 and Water Act 1912 control the extraction of water, the use of 
water, the construction of works such as dams and weirs and the carrying out of activities in or 
near water sources in NSW. The provisions of the Water Management Act are being 
progressively implemented to replace the Water Act. Since 1 July 2004 the new licensing and 
approvals system has been in effect in those areas of NSW covered by operational water 
sharing plans. 

Excavation work would be undertaken as part of the proposal, and it is possible that 
groundwater would be intercepted. Under both the Water Management Act and the Water Act a 
licence is required for dewatering and interception of groundwater. However, subject to 
confirmation with the Office of Water, if Transport for NSW (as determining authority) 
determines that the proposal is a ‘defined minimal impact aquifer interference activity’, a license 
would not be required. 

Further information on the potential for soil, water quality and groundwater impacts is provided 
in Section 7.2.  

3.3.2 Commonwealth legislation 

Commonwealth Environment Protection and Biodiversity and 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 and species, populations and communities and heritage items. 
The approval of the Commonwealth Minister for the Environment is required for: 

 An action which has, would have or is likely to have, a significant impact on ‘matters of 
national environmental significance’. 
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4. Strategic context, need and options 
considered 
This section provides background information on the strategic and planning context for the 

proposal, why it is needed, and the options considered. 

4.1 Strategic context and need for the proposal 

4.1.1 Strategic context 

The NSW Long Term Transport Master Plan (Transport for NSW, 2012) provides a framework 
for addressing transport challenges across NSW over the next 20 years. The master plan is 
designed to guide the prioritisation of available funds to deliver maximum benefits to NSW. The 
master plan includes 220 short, medium and long-term actions that are focused on transforming 
the NSW transport system over the next 20 years. 

One of the actions within the master plan is to ‘Expand the Sydney Trains fleet to include 
modernised double-deck and new single-deck trains’. Within the next 10 years, approximately 
52 per cent of the existing fleet would be replaced, and the size of the fleet would increase by 
approximately 28 per cent. This would involve the introduction of new rolling stock to replace the 
remaining non-air conditioned fleet.  

The proposal involves the provision of infrastructure required to meet the needs of the 
expanded Sydney Trains fleet, and is therefore consistent with the master plan. 

4.1.2 Need for the proposal 

To meet the needs of the expanded and air conditioned rail fleet, an increase in the power 
supply on the Sydney Trains electrical network is required. A number of power supply studies 
have been undertaken for the Sydney Trains network, these identified that: 

 the existing power supply in the vicinity of Central Station needs to be upgraded to meet 
the requirements associated with future timetables 

 significant works would be required to upgrade Prince Alfred Substation to enable it to 
meet future requirements, including the provision of five new five mega watt (MW) 
rectifiers. 

4.2 Proposal development process 

Sydney Trains (formerly Rail Corporation New South Wales) undertook a study of the future 
traction power supply needs of the Sydney Trains network. This study is referred to as Power 

Study 6. The study identified that the existing Prince Alfred Substation near Central Station 
could not be easily upgraded to meet these requirements. 

Further studies determined that the best solution would be to convert the Prince Alfred 
Substation to a switching station, and build two new traction substations in the vicinity of Central 
Station. Sites at Lee Street and Chalmers Street were identified for the proposed substations. 
Transport for NSW then developed ‘pre-concept’ layouts for the substations. Following a tender 
process, GHD was awarded a professional services contract to prepare concept designs for the 
substations. The concept design process also involves an options, geotechnical, heritage and 
environmental impact assessment process.  

In March 2014, during the concept design development process, it was decided not to proceed 
with reusing the 33 kV switchgear within the Prince Alfred Substation and consolidate all the 
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required 33 kV functionality within the new Chalmers Street Substation. This was confirmed at a 
workshop held in May 2014 to evaluate the 33 kV options using a risk-based approach with 
economic appraisal. The workshop involved participants from Asset Standards Authority (ASA), 
Transport for NSW, Sydney Trains and other stakeholders. Following this workshop the 
refurbishment and conversion of the Prince Alfred Substation to a switching station was 
removed from the scope of this project with the substation to be decommissioned once the new 
substation is operational.  

The results of the environmental impact assessment of the construction and operation of the 
proposed Chalmers Street Substation, and the works to the Prince Alfred Substation are 
summarised in this REF. 

4.3 Objectives of the proposal 

The objectives of the proposal are to: 

 provide for the reliable operation of Waratah trains and transition to a 100 per cent air-
conditioned fleet 

 replace end-of-life equipment within the Prince Alfred Substation 

 improve reliability and redundancy in the 11 kV network (which supplies the emergency 
services and lighting in the City Circle stations) 

 reduce safety risk to personnel and infrastructure that currently co-exist inside Prince 
Alfred Substation building 

 achieve regulatory compliance and meet all RailCorp and Australian Standards. 

4.4 Options considered 

A summary of the main options considered as part of the development of the proposal is 
provided below. Further information on the detailed options that have been developed and 
assessed is provided in the Chalmers Street Substation Site Options Report. 

The ‘do nothing’ option 

The ‘do nothing’ option involves not undertaking the proposal. Under this option, the Prince 
Alfred Substation would continue to operate in its current condition. This option is not 
considered to be acceptable, as it would result in the Sydney Trains electrical network not being 
able to meet the needs described in section 4.1. Studies have already shown that the existing 
power supply network cannot meet the future needs of Sydney Trains.  

Upgrading the existing Prince Alfred Substation  

One option would be to upgrade the existing Prince Alfred Substation to meet current and future 
demand levels. This would involve upgrading all four rectifiers to five MW units. A fifth rectifier 
would also need to be installed as an operational spare. This option would mean the system 
would operate in a similar fashion to the existing situation, as the substation would remain at the 
same location. However, upgrading the Prince Alfred Substation was not considered to be a 
viable option for the following reasons: 

 much of the equipment within the existing substation is nearing the end of its economic 
life 

 upgrading the existing substation would involve undertaking construction activities in an 
operational substation over long time durations (during rail shutdowns only), increasing 
the risk of network reliability issues 
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 the upgraded substation would not comply with existing building standards under the 
Building Code of Australia and Australian Standard AS 2067-2008 Substations and high 

voltage installations exceeding 1 kV a.c, as a result of restrictions imposed by the site and 
its configuration 

 it is a high cost option 

 the Sydney Trains Electrical Operations Centre is located within the Prince Alfred 
Substation building and therefore any expansion within the building would also require 
the relocation of these operations. 

A sub option considered was to upgrade the substation’s transformers to use ester oil to cool 
the transformers. The use of such transformers would reduce the risk to personnel health and 
safety. This option was not considered to be feasible, It would involve long lead times to develop 
new standards and procedures, as this type of transformer is not currently used on the Sydney 
Trains network. These lead times would outweigh the health and safety improvements. This 
sub-option would also not be consistent with Sydney Train and Australian Standards.  

Replacing Prince Alfred Substation with two new substations at Lee Street and Chalmers 

Street 

This option would involve three components:  

 converting Prince Alfred Substation to a switching station (this was later removed from 
the scope as outlined in section 4.2) 

 constructing a substation at Lee Street to supply traction power to the Sydney Central 
Yard tracks  

 constructing a substation at Chalmers Street to supply traction power to the Main Line 
and Eastern Suburbs Line tracks around Central Station, and provide supply to the 11 kV 
network. 

Replacing Prince Alfred Substation with the new substations would address the non-compliance 
issues, as the new substations would be built in accordance with current standards and building 
guidelines. It would also avoid the risk of network reliability issues associated with upgrading the 
existing substation. 

Although the proposed substations at Lee Street and Chalmers Street can be constructed and 
operated individually, both are required to meet the objectives of the PSU Program. 

Options for the location of the Chalmers Street Substation 

No other potential locations were identified for the Chalmers Street Substation, as there is 
limited space within the eastern side of the rail corridor, in particular within the Prince Alfred 
Sidings Precinct. 

4.5 Preferred option 

In summary, the preferred option is to replace Prince Alfred Substation. To meet the objectives 
of the PSU Program, two substations are required. The Chalmers Street Substation, which is 
the subject of this REF, would supply traction power to the Main and Eastern Suburbs Lines 
tracks around Central Station and provide supply to the 11 kV network. The substation at Lee 
Street (which is the subject of a separate environmental assessment and approval process) 
would supply traction power to the Sydney Central Yard tracks.  
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5. Description of the proposal 
This section provides a description of the proposal, based on the design work undertaken to 

date. This includes an overview of the key components and design features of the substation, 

and a description of how it would be constructed and operated. 

5.1 The proposed substation 

5.1.1 Substation building and equipment 

The proposed substation would comprise a two storey building with external, bunded high 
voltage enclosures to house the electrical equipment and associated facilities, and ancillary 
exterior facilities.  

The proposed substation would be constructed from reinforced concrete ground slab on 
concrete piers with first floor concrete slab and beam supported on concrete columns.  Concrete 
shear walls would be provided at key locations. The roof structure would consist of internally 
exposed steel rafters supported on steel columns with insulated metal deck roof.  Internal walls 
would be reinforced blockwork, fire rated where required between the three switch room 
compartments.   

The façade treatment would comprise precast concrete panels with smooth finish to the ground 
floor perimeter and a vertical ribbed pattern to the first floor.  This is punctuated at both levels by 
a series of full height ventilation louvres around three sides of the building to provide natural 
ventilation throughout both levels of the building. Only the Administration office will be air 
conditioned.  

The five metre high precast wall panels are proposed for the bund yard perimeter walls but with 
two metre high vertical ribbed metal louvre above that will match the rib pattern on the precast 
concrete wall panels. Both the upper precast panels and the metal louvres would have vertical 
slots between the ribs to provide ventilation to the transformers.   

The switch rooms would be located on the first floor of the building, and the ground floor would 
consist of cable zones, equipment rooms, administration rooms and amenities. 

A cable pit would be located in the north-western corner of the building. This would connect into 
the cable tunnels to the rail corridor and to the existing cable tunnel located within the Prince 
Alfred Substation.  

The maximum external height of the building would be nine m above the ground level of the 
Prince Alfred Sidings Precinct.  

Overall, the proposed substation would have an enclosed floor area of approximately 1240 m2, 
comprising approximately 620 m2 for both the switchrooms (first floor) and the ground floor 
(cable chamber area).  

The proposed substation building would contain the following facilities and equipment on the 
first floor level in three fire isolated rooms: 

 33 kV switchroom containing the 33 kV Switchboard, consisting of four physically 
separate 33 kV sections, the three rectifiers and multiple low voltage switchboards  

 11 kV switchroom containing the 11 kV Switchboard, consisting of four physically 
separate 11 kV sections, and two SCADA cabinets 

 1,500 V switchroom for the following equipment: 

– four 1,500 V DC rectifier DC circuit breakers 
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– twenty three 1,500 V DC feeder DC circuit breakers, arranged in two 1,500 V DC bus 
sections 

– two DC 1,500 V DC harmonic filter, one for each 1,500 V DC bus 

– two 1,500 V DC test bays, one for each 1,500 V DC bus with one common spare DC 
circuit breaker 

– one SCADA cabinet and adjoining communications panel 

– two 1,500 V DC inter-trip panels. 

Administration office and staff amenities would be located ground floor level. Three cable rooms 
corresponding to the switch rooms above would accommodate all the cabling from the 
equipment at first floor level. Also included within the 11 kV cabling room would be two dry cell 
battery rooms and two 11 kV/415 V auxiliary transformers.  

The following facilities would be located in outside bunded yards, provided on the southern side 
of the proposed substation building: 

 one 0.5 millihenry 6400 A DC reactor 

 three 33 kV/600/600 V AC rectifier transformers 

 three 33 kV/11 kV transformers to provide 11 kV power supplies to the City Circle stations 

 in addition, an 11 kV harmonic filter would be installed on an elevated platform within the 
external transformer yard. 

At basement level, below the north-west corner of the proposed substation, a cabling pit would 
be constructed. It would form tunnel connections under the western driveway towards the 
existing 1,500 V outdoor link area adjacent to the tracks and another connection into the cable 
tunnel area along the western side of the Prince Alfred Substation.   An additional cable tunnel 
under the car park at the northern end of Prince Alfred Substation will provide connection to the 
existing Eastern Suburbs Railway cable shaft.  

The existing banks of 1,500 V DC isolating and rail connect switches installed trackside would 
be reused to supply 1,500 V DC traction to the overhead wiring system serving the Main Line 
tracks. 

Four new 1,500 V DC isolating and rail connect switches would be installed in a new 1,500 V 
link room, to be located on the north-east corner of, and external to, the Prince Alfred Substation 
to replace the existing wall mounted outdoor links. The link room would serve the overhead 
wiring systems in the Eastern Suburbs Railway (ESR) in the rail tunnels below via the new cable 
tunnel under the car park.  Drawings showing the proposed layout of the substation and 
associated facilities are provided in Appendix B.  

5.1.2 Building design 

The concept design for the proposed substation building has been developed and is currently 
being refined by the design team, with input from stakeholders and the project’s heritage 
consultant and façade architects (Tonkin Zulaikha Greer Architects). The proposed substation 
has been designed to integrate all relevant considerations, including:  

 the heritage significance of the State heritage listed Central Station site/group 

 urban design and visual considerations 

 functional and operational needs and requirements 

 access and maintenance 

 security. 
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Appendix B provides indicative concept designs for the proposal.  

The proposed substation would be naturally ventilated, with louvres provided on all walls 
excluding the transformer yard walls, to allow for air intake. 

5.1.3 Security fencing and lighting  

The proposed substation would be located within the existing Sydney Trains Prince Alfred 
Sidings Precinct, which is classified as a secure area and therefore it would be secured via the 
existing fencing and lighting within this area, dedicated closed circuit television, monitored alarm 
systems and swipe-card access systems would be installed. 

5.1.4 Site access and car parking 

Vehicular access to the proposed substation site would be via the existing driveway past the 
Railway Institute off Chalmers Street, just to the south of the pedestrian entrance to Central 
Station. 

A parking space for one utility vehicle would be provided on site adjacent to the spare 
transformer yard. 

The proposed substation building would be normally accessed via a ground-floor personnel 
entrance located on the south-western side of the substation, with a secure dock above for 
equipment loading directly into the main switch room.  

5.1.5 Chemical storage at the proposed substation 

The following quantities of oil would be used within the oil-cooled transformers on site, which 
would be located within appropriately secure and bunded areas attached to the substation 
building: 

 approximately 3,300 litres of oil in the reactor 

 approximately 5,462 litres of oil in each of the three rectifier transformers, and  

 approximately 6,900 litres of oil in each of the three power transformers. 

The bunded areas would be designed and constructed in accordance with relevant Australian 
Standards. Each transformer would be positioned within its own bunded yard, which would be 
connected via compliant sump and flame-trap arrangements to the common oil-water separator. 
The oil-water separator would collect all run off from the outdoor yards. The water would then be 
treated to separate oil and water. Water would be discharged to the stormwater network, while 
oil would be removed from site for disposal at a licenced facility. The transformer alley would be 
enclosed at the western end with a sliding blast door. 

5.1.6 Service connections  

The proposal would involve connections to Sydney Water’s wastewater and potable water 
networks. 

5.2 New cable tunnels and fire isolation of the Prince Alfred 
Substation tunnels 

The proposal includes:  

 fire isolation of the existing western cable tunnel at Prince Alfred Substation to allow the 
remainder of the substation building to be reused in the future 

 extending the existing cable route within the Prince Alfred Substation to connect to the 
ESR 1,500 V Link Room and to the ESR Shaft.  
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These works will completely isolate the cable tunnel system from the remainder of Prince Alfred 
Substation building, including all electrical, fire and hydraulic services. The scope of work within 
the building is as follows: 

 provide new two-hour fire walls and doors to cable tunnel on western side 

 remove and/or relocate redundant electrical services 

 underpin existing walls at southern end of tunnel to construct new stairs to connect tunnel 
to new cable pit 

 form new openings in the northern wall of both tunnels and to the inner tunnel (No 3) 

 construct new stairs and landing in the void below the existing stairs to the PA switch 
room level 

 the outer tunnel (No 4) would connect to the ESR shaft via a new concrete services 
tunnel (No 4) located below the northern car park and partly below the new ESR Link 
Room 

 at the southern end, the new tunnel would abut the ESR shaft wall, with new core holes 
through the wall for HV cable connection into the shaft. 

Other work in the existing tunnels would include  

 a new grating to the central drainage channel to provide a safer walking path 

 fire stopping any existing services to remain that cross the fire wall 

 sealing gaps around conduit bell mouths to reduce water ingress 

 replacing the existing tunnel windows on the western side with storm proof louvres to 
provide permanent ventilation. 

The Prince Alfred 33 kV Switch House (located within the substation) would not be upgraded as 
part of this project. However, minor works would be completed within the existing switch house 
cable basement as follows: 

 relocate the existing nitrogen gas bottle installation at the City-end of the switch houose 
to the southern cable tunnel extension for improved service access 

 remove and infill the existing roof hatch on the southern cable extension to provide a level 
surface to the slab 

 two 11 kV/415 V transformers would be located on the roof slab to serve the domestic 
power requirements of the Prince Alfred Sidings Precinct and the compressor house, 
including two distribution supply main switchboards (DSMSB) sited at ground level in front 
of the transformers. 

5.3 Construction information 

5.3.1 Indicative construction activities 

Construction would involve the following main activities: 

 site establishment: 

– establishment of the construction compound (refer section 5.3.4)  

– installation of safety fencing around the proposal site 

 minor services relocation (refer section 5.3.6) 

 early works consisting of: 
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– enabling works around the existing Prince Alfred Switch House cable basement 
extension, in the vicinity of the proposed link room and connection into the ESR Shaft 
to enable future works 

– cleaning the Mortuary Station cable tunnel, and mechanical protection to existing 
feeder cables in this cable tunnel 

– construction of the new high voltage cable route from the Prince Alfred Switch House 
to the Mortuary Station cable tunnel to allow existing high voltage feeders to be 
relocated prior to the construction of Chalmers Street Substation 

– construction of new low voltage cable routes from the Prince Alfred Switch House 
cable basement extension to final destinations within the Prince Alfred Sidings to 
avoid disruptions of existing supplies during construction of Chalmers Street 
Substation 

– preparatory works, including construction of the new 1,500 V feeder cable support 
structure in the existing Prince Alfred Substation 1,500 V outdoor link area, and 
upgrading the existing negative bars inside the Sydney Central Electric Watermain 
Tunnel 

– cleaning the existing Prince Alfred Substation cable tunnel and Prince Alfred Switch 
House cable basement  

– mechanical protection to existing feeder cables 

– install new 800 kVA 11/0.433 kV transformers on the Prince Alfred Switch House 
cable basement extension and new DSMSBs adjacent to the extension 

– install, test and pre-commission low voltage cables from the various Prince Alfred 
Sidings loads to the new DSMSBs adjacent to the Prince Alfred Switch House cable 
basement 

 staged tunnel construction works to ensure continued access is available to the Prince 
Alfred Sidings via the single access road, including: 

– construct the 1,500 V DC cable tunnel and associated pit from Chalmers Street 
Substation towards the tracks 

– construct the interface cable tunnel from the Chalmers Street Substation to the 
existing cable tunnel on the western side of the Prince Alfred Substation 

– constructing the new high voltage cable tunnel from the northern end of Prince Alfred 
Substation to the ESR Shaft (can be constructed simultaneously with the above 
works) 

– fire rate infill walls to the existing Prince Alfred Substation western cable tunnels to fire 
isolate the building from the remainder of the basement area 

– construct new stairs at the northern end of the western cable tunnel to provide an 
egress route 

– connect existing tunnels with new tunnels at the northern and southern ends of the 
existing tunnel 

– complete any remediation works required to the ESR Shaft 

 piling/excavation works: 

– construct the piles for the ground slab 

– excavate for oil/water separator tank and related services 

 construct the Chalmers Street substation building 

 construct the new ESR 1,500V Link Room 

 electrical works and fit out 
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 staged commissioning of the Chalmers Street Substation, coupled with the complete 
electrical decommissioning of the Prince Alfred Substation. 

 site clean-up. 

5.3.2 Construction workforce 

Construction of the proposal would involve a maximum workforce of approximately 20 people at 
any one time. 

5.3.3 Equipment 

Plant and equipment used during construction may include (but not be limited to): 

 water cart 

 concrete saws 

 backhoes 

 hand tools 

 jack hammers 

 light commercial and passenger 
vehicles 

 mobile crane 

 on site crane 

 tip trucks 

 concrete agitator trucks 

 concrete pumps 

 air compressor 

 generators 

 road sweepers 

 large delivery trucks 

 low loader 

 piling rig. 

5.3.4 Construction compounds, access and vehicle movements 

Construction compound/s 

There is limited space within the study area to establish a construction compound. Three 
potential locations are being considered.  

The following locations have been identified as potentially being available for use as 
construction compounds: 

 ESR Link Room construction area: This area is located at the northern end of the existing 
Prince Alfred Substation. This area would be used to construct the Link Room and could 
be used as a compound location. The availability of this area would need to be confirmed 
with Sydney Trains.  

 Existing possessions office located within the existing Prince Alfred Switch House: This 
office may be available for use as a site office.  

 Proposed substation site and CBD Network Base car parking: The extent of the area that 
may be available for use as a compound would be confirmed in consultation with Sydney 
Trains. 

The location of the above sites is shown in Figure 1.1. Each of the above locations has been 
considered by this REF. 

There is potential that a combination or all three of the above sites may be used. The final 
location/s would be confirmed by the construction contractor following consultation with relevant 
stakeholders. 

As a result of the limited space available, the majority of construction equipment and materials 
would need to be stored off site and transported to site when required. 
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Once the contractor has determined the preferred location for the compound and any stockpile 
areas, consultation with Transport for NSW would be undertaken to confirm the suitability of the 
location and whether any additional environmental assessment is required. 

The site/s would be securely fenced with temporary fencing. Signage would be erected advising 
the general public and Sydney Trains workers of access restrictions. Upon completion of 
construction, the temporary site compound, work areas and any stockpiles would be removed; 
the site/s would be cleared of all rubbish and materials, and reinstated. 

Construction access and parking 

Access to the proposal site would be via the existing Prince Alfred Sidings Precinct access 
point, which is located to the south of the Central Station entrance located near the intersection 
of Chalmers Street and Devonshire Street.  

Access to all facilities within the Prince Alfred Sidings Precinct would be maintained at all times 
during the construction period.  

The arrangements for and availability of construction vehicle and employee parking would be 
confirmed by the construction contractor. Potential parking locations would include available 
hardstand areas or areas associated with the new CBD Network Base (subject to consultation 
with Sydney Trains). Both of these areas have limitations in term of space. Employees would be 
encouraged to use public transport to access the site or alternate parking would be sourced in 
the vicinity of the proposal (e.g. hire parking in a nearby parking garage). 

Vehicle movements 

Construction would generate heavy vehicle movements associated with the transportation of 
construction machinery, equipment and materials to the site. Light vehicle movements would be 
associated with employees and smaller deliveries. 

It is estimated that construction vehicle movements would involve a daily maximum of 
approximately: 

 four heavy vehicles during the construction period - resulting in eight movements per day 

 eight heavy vehicles during concrete pours - resulting in 16 movements per day 

 ten light vehicles during the construction period (assuming that approximately half of the 
workforce would travel to the site via public transport) - resulting in 20 movements per 
day. 

The delivery and removal of some equipment, such as transformers, would be considered 
oversized deliveries. These deliveries or removal would be undertaken in accordance with the 
requirements of relevant authorities.  

5.3.5 Construction timing, staging and work hours 

Construction timing 

It is anticipated that construction would take approximately 28 months. The main civil 
construction activities would be completed within 16 months, the fit out of the proposed 
substation would take six months and six months for commissioning works. Construction of the 
new substation is anticipated to commence in late 2016 with early works starting from early to 
mid 2016. 
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Work hours 

Construction would occur during the standard hours set out in the Interim Construction Noise 

Guideline (DECC, 2009): 

 Mondays to Fridays between 7 am and 6 pm 

 Saturdays between 8 am and 1 pm 

 No work would occur on Sundays or public holidays.  

Out of hours works (including work on Sundays) would predominately be limited to scheduled 
track possession periods, however some out of hours works would be required outside of 
scheduled track possession periods. Works that may need to be undertaken during track 
possessions and out of hours include but are not limited to the connection to the overhead 
wiring system; installation of certain electrical equipment; and delivery of oversized equipment. 

As the proposal site is located within an area that does not contain any live tracks, possessions 
are not required to construct the substation. It is likely that the two possessions available per 
year within the Central Station Sydney Yard would be used to connect the substation to 
overhead wiring structures. Controlled power outages would also be required and may need to 
occur out of hours.  

If out of hours work is required, the contractor would obtain permission from Transport for NSW. 
All of out of hours work would be undertaken in accordance with Transport for NSWs 
Construction Noise Strategy (Transport for NSW, 2012). 

High noise generating activities such as rock breaking and jack hammering, would be scheduled 
during the following hours, unless previously approved by Transport for NSW: 

 8 am to 12 noon, Monday to Saturday  

 2 pm to 5 pm, Monday to Friday. 

5.3.6 Services relocations  

The proposal would require the relocation of a number of existing services which are all owned 
by Sydney Trains. This would include communication infrastructure, compressed air lines, high 
voltage cables, low voltage cables and some hydraulic services. The exact requirements for 
service relocation would be undertaken during detailed design. All service relocations are 
located within the proposal site. 

5.4 Operation of the proposal 

The main functions of the proposed substation would be to convert the incoming 33 kV power 
supply to a form which can be used by rolling stock on the Sydney Trains network, and to 
provide power to rail signalling systems and the City Circle stations. The proposed substation 
would operate 24 hours a day to ensure that power supply is available to the network at all 
times.  

No permanent staff members would be located on site.  

Maintenance visits would be undertaken by Sydney Trains personnel approximately three times 
a month. These visits would generally consist of one utility vehicle accessing the site. In 
emergency situations additional vehicles may need to access the site.  

The potential impacts of operation are considered in section 7. 
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Anyone who makes a submission (and provides their contact details) would be notified when the 
proposal's determination report is available for viewing on the Transport for NSW website. 

Should Transport for NSW proceed with the proposal, consultation with the community and key 
stakeholders would be ongoing in the lead up to, and during, the construction of the proposal.  

Transport for NSW’s information line and email address would continue to be available. 
Targeted consultation methods, such as letters, notifications, signage and verbal 
communications, would occur as required.  
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7. Environmental impact assessment 
This section summarises the environmental impact assessment undertaken for the proposal and 

includes summaries of the specialist studies undertaken. 

7.1 Non-Aboriginal heritage 

An assessment of the potential heritage impacts of the proposal has been undertaken by Tonkin 
Zulaikha Greer Heritage Consultants in July 2015, and a Statement of Heritage Impact has 
been prepared. The results of this assessment are summarised below. The full assessment 
report is provided in Appendix C. 

7.1.1 Assessment approach and methodology 

The assessment involved:  

 identifying listed heritage items in the vicinity of the proposal site: 

– searching relevant databases including the Australian Heritage Places Inventory and 
the NSW State Heritage Inventory 

– reviewing the heritage listings and maps under the Sydney LEP.  

 a site survey and photographic inventory 

 reviewing the proposal description 

 preparing a Statement of Heritage Impact in accordance with Statements of Heritage 

Impact (Heritage Office and Department of Urban Affairs & Planning, 1996) and 
Assessing Heritage Significance (Heritage Office, 2001) and in accordance with the 
principles contained in The Burra Charter: The Australia ICOMOS Charter for Places of 

Cultural Significance. 

7.1.2 Existing environment 

Heritage listed items 

The proposal site is located within a historically important area of Sydney as a result of its inner 
urban location and its vicinity to Central Station. It is within the curtilage of the following heritage 
listed items: 

 Sydney Terminal and Central Railway Stations Group (listed on the State Heritage 
Register) 

 Central Railway Station and Sydney Terminal Group (listed on the RailCorp’s Section 170 
Heritage Register) 

 Central Railway Station group including buildings, station yard, viaducts and building 
interiors (listed on the Sydney LEP) 

 Central Railway Station (National Trust of Australia; non-statutory listing). 

The following heritage items are located in the vicinity of the proposal site: 

 Railways Institute Building (listed on the State Heritage Register and Sydney LEP) 

 Prince Alfred Park (listed on the Sydney LEP) 

 Royal Exhibition Hotel at 86 Chalmers Street (listed on the Sydney LEP). 
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The Sydney Terminal and Central Railway Stations Group (the Central Station site/group) 
includes a number of individual elements that are located in the vicinity of the proposal site. 
These are as follows: 

 Prince Alfred Sidings Precinct – located to the south of the proposal site 

 Prince Alfred Substation Group – located within and adjacent to the proposal site 

 Former Draftsman’s and District Engineer’s Office – located at the southern end of the 
Prince Alfred Sidings Precinct. 

The above items are shown in Figure 7.1, with the significance of each item outlined in Table 
7.1. 

Heritage significance 

Conservation management plan 

The statement of significance for the Central Station site/group notes that it has high heritage 
significance at a State level. This is as a result of its role within the rail network, its historical, 
aesthetic, technical values, and its research potential. This overall significance level does not 
automatically apply to the individual elements of the site/group. A conservation management 
plan has been prepared for Central Station. This plan seeks to provide guidance for the 
conservation of components of the station which have conservation value. The heritage 
assessment has taken into account this document. 

The Central Station Conservation Management Plan (Rappoport Conservation Architects and 
Heritage Consultants and NSW Government Architect’s Office, 2013) outlined the significance 
of particular elements of the Central Station site/group listings. The sections below outline the 
significance of these elements. 

The Prince Alfred Sidings are considered to have a high significance due to their historical 
associations with the development of the Sydney rail network and the first two terminuses.  

The area in the vicinity of the proposal site has the potential to contain remnant, although most 
likely disturbed, evidence of the footings of former buildings which were demolished to make 
way for the existing substation. Evidence of track work within the sidings area may also be 
present.  

Two of the elements within the sidings, the Prince Alfred Substation and Prince Alfred 
Workshops, are considered to have high significance.  

The adjacent parkland (Prince Alfred Park) is considered to have high significance, while the 
potential remains of the Goods Shed would have a significance of little to moderate.  

Railway Institute Building listing 

The Railway Institute Building is considered to be culturally significant as it is the first railway 
institute building erected in Australia, and was an important educational facility at the end of the 
19th century and during the 20th century. The original section of the building also has 
architectural significance as a rare and fine example of the Federation Anglo Dutch style.  

Prince Alfred Park listing 

Prince Alfred Park is historically significant as the first park in Australia laid out for the purpose 
of holding an Agricultural Society Intercolonial Exhibition in 1870. The layout and mature 
vegetation are very important historical items. The park has high historical and aesthetic 
significance, and is also of social significance.  
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Archaeological significance 

The Prince Alfred Sidings precinct has low to moderate historical archaeological potential 
associated with the post 1880s development of the sidings. This area has been railway land 
since the 1850s. There is potential for a number of archaeological remains of former buildings or 
tracks to be present within the proposal site.  

The Central Station Conservation Management Plan notes that the land on which the proposal 
site is located is considered to have low archaeological potential. The plan states that caution 
should be made during works and that an archaeologist is only required when items are found. 
The Prince Alfred Sidings Precinct is identified by the Sydney LEP as having low archaeological 
potential. Due to the past use of the land there is potential for remanent items, however 
development in the area over the years has resulted in many of the original features being 
removed.  

7.1.3 Impact assessment 

Construction 

Potential building related construction vibration impacts are considered in section 7.3.4. 

There is the potential that the movement of construction vehicles and equipment could result in 
accidental damage to individual elements associated with the Central Station site/group. This 
potential impact would be minimised by the implementation of measures provided in 
section 7.1.4. 

Due to past development and land disturbance in the Prince Alfred Sidings Precinct, and the 
low archaeological potential classification noted by the Central Station Conservation 
Management Plan, it is considered unlikely that any archaeological items would be discovered 
and/or disturbed.  

As a result, the proposal is not expected to impact on archaeology. Mitigation measures outlined 
in section 7.1.4 would be implemented in the event archaeological deposits are discovered 
during construction. 

Operation  

The proposed new Chalmers Street Substation has been designed to read as a distinctly 
contemporary, yet recessive, element within the context of the heritage listed Central Station 
and the Prince Alfred Sidings. It will have minimal impact on key views within the curtilage of the 
Central Station. 

Table 7.1 provides an outline of the potential impact of each of the proposed aspects of the 
project. A more detailed discussion of these impacts can be found in Table 10 in Appendix C. 

A robust, simple palette of materials is proposed for the façade of the new substation building, 
which has a functional industrial aesthetic appropriate to its rail yard setting. The façade of the 
building has been designed to interpret the movement of trains in the Sydney Yard through the 
use of vertical ribbed concrete to the upper walls. The vertical emphasis of the façade, with bays 
of vertical louvres, is also intended to relate to both its historic counterpart, the Prince Alfred 
Substation, and the proposed Lee Street Substation, located across the rail corridor. The siting, 
scale, materials and detailing of the new building are considered appropriate to this highly 
significant setting. 

The heritage assessment concludes that the proposal will have minimal impact on the heritage 
significance of Central Station as a whole, the Prince Alfred Sidings precinct and significant 
elements within it. 
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7.2 Soils and water quality 

7.2.1 Existing environment 

Geology, topography and soils 

The 1:100,000 Geological Series Sheet for Sydney (Geological Survey of NSW, sheet 9130, 
Edition 1, 1983) shows that the proposal site overlies Ashfield Shale of the Wianamatta Group, 
and Hawkesbury Sandstone. The site is situated on a topographic high, and it is expected that 
bedrock would occur at a relatively shallow depth. 

The site is located within the Blacktown soil landscape as shown on the Soil Landscapes of 

Sydney 1:100,000 Sheet (Chapman et al 1983). This landscape is characterised by shallow to 
moderately deep red and brown podzolic soils on crests, upper slopes and well drained areas 
and deep yellow podzolic soils on lower slopes and areas of poor drainage. 

Geotechnical investigations undertaken by GHD (2014a) identified that the majority of the site is 
likely to be underlain by areas of imported fill to depths between 0.5 and 1.3 m. The fill material 
generally contained ash, brick and ballast. The fill material is underlain by weathered Ashfield 
Shale bedrock. The bedrock is typically highly to moderately weathered and of very low to 
medium strength.  

It is likely that most of the soils in the vicinity of the proposal site are fill, imported during 
construction of surrounding land uses. 

Contamination 

A search of the EPA’s Contaminated Land Record was undertaken on the 24 February 2015 for 
the City of Sydney LGA. No contaminated sites were identified in the vicinity of the proposal 
site. A search of the list of NSW contaminated sites notified to the EPA was also undertaken for 
the suburbs of Chippendale, Haymarket and Surry Hills. The nearest contaminated site notified 
to the EPA is located approximately 450 m to the north-east of the site on Foveaux Street.  

The contamination assessment for the subject proposed site undertaken by GHD (2014a) 
highlighted that concentrations of heavy metals within the soil material and groundwater tested 
was all below the adopted guidelines. 

Hazardous materials 

A hazardous building material inspection report (GHD 2014b) was completed for the Prince 
Alfred Substation buildings to determine whether any potentially hazardous materials are 
present. The following hazardous materials were identified: 

 asbestos: three samples were positively identified as containing asbestos. This included 
one sample which was classified as friable.  

 lead paint: A number of instances of lead paint were identified . 

 lead dust: Lead dust was identified in a number of locations and is assumed to be located 
through much of the basement levels of the substation.  

 polychlorinated Biphenyl’s (PCBs): No positive instances of PCBs were identified during 
the investigations, however a number of potential sources within inaccessible areas 
(florescent light fittings within the rectifier room and 33 kv switch room) are considered 
likely.  

 synthetic Mineral Fibres: No materials containing synthetic mineral fibres were identified 
during the investigations. 
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Surface water 

The site is drained by a stormwater network which is located within the hardstand area. This 
includes kerb and gutters which collect water via a number of stormwater drains.  

There are no watercourses or drainage lines in the vicinity of the proposal site.  

Groundwater 

Groundwater monitoring equipment was installed as part of the GHD geotechnical investigations 
(GHD 2014a). Groundwater was identified at a depth of about 3.3 metres. The depth to 
groundwater is considered to be variable (e.g. higher following wet weather). The contamination 
assessment undertaken by GHD (2015a) found that groundwater was not found to contain any 
contamination (i.e above the relevant criteria). Groundwater was found to have concentrations 
of total xylene which are above the levels to which groundwater can be discharged to Sydney 
Water’s wastewater system as part of the trade waste agreement. 

Water quality 

The quality of surface water runoff in the vicinity of the proposal site would be impacted by 
existing land uses, including the rail corridor. 

7.2.2 Impact assessment 

Construction 

Soil disturbance 

The proposal would require some earthworks to construct the foundations for the proposed 
substation and also the cable pit located within the basement and the associated cable tunnels. 
The proposal site is located in an area which is likely to have been heavily disturbed in the past 
as a result of construction of the existing facilities. The proposal would result in the exposure of 
soils which could be subject to erosion and sedimentation impacts during periods of wind and 
rainfall. Any erosion and sedimentation impacts would be temporary and short-term in duration, 
and would be minimised by the implementation of the mitigation measures provided in 
section 7.2.3. 

Contamination issues 

The proposal is not considered likely to impact upon any contaminated soil as none was 
identified during contamination investigations. The approach to managing any unexpected 
contaminated material that may be uncovered during construction would be specified in the 
CEMP. 

The proposal would also have the potential to result in soil and water contamination via any 
accidental fuel or chemical spills from plant and equipment. The installation and commissioning 
of electrical equipment (for example, the transformers) would involve injecting oils and other 
chemicals on site. The potential for impacts as a result of any spills or leaks would be managed 
by the implementation of measures provided in section 7.2.3.  

Hazardous materials 

A number of hazardous materials were identified during investigations (refer to section 7.2.1. 
These materials have the potential to result in health impacts for construction workers and the 
general public if works within the substation are not undertaken using the correct methods. The 
mitigation measures outlined in section 7.2.3 would be implemented to ensure that impacts of 
hazardous materials is minimised.  
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Groundwater 

The footings and basement levels (including cable tunnels) for the proposed substation would 
potentially intersect groundwater due to the depth of the proposed footings and depths of 
groundwater in the vicinity of the proposal. The proposal would not significantly impact on 
groundwater levels in the area, as only a small amount of dewatering would occur. Groundwater 
would be treated (for xylene) as required, prior to being discharged as per Transport for NSW’s 
Water Discharge and Re-use Guideline (2012).  

Operation  

During operation, the proposal would not result in any impacts to soils or water quality. 
Appropriate bunding would be incorporated into the design of the proposed substation to 
contain any chemical spills or leaks (refer section 5.1.5).  

7.2.3 Mitigation measures 

Construction 

The measures provided below would be implemented during construction: 

Soil disturbance 

A soils and water quality sub-plan would be prepared as part of the CEMP. It would include the 
following measures:   

 Sediment and erosion control devices would be installed to minimise transport of 
sediment in accordance with Managing Urban Stormwater, Soils & Construction, 

Volume 1 (Landcom, 2004). These devices would be inspected regularly and immediately 
after rainfall to ensure effectiveness over the duration of works. Any damage to erosion 
and sediment controls would be rectified immediately. 

 Temporary stormwater control devices or erosion and sedimentation controls would be 
implemented at stormwater drains to prevent sediment-laden runoff entering the local 
stormwater system. 

 Maintenance and checking of the erosion and sedimentation controls would be 
undertaken on a regular basis and records kept. Sediment would be cleared from behind 
barriers/sand bags on a regular basis and all controls would be managed to ensure they 
work effectively at all times. 

 Any material transported onto pavement surfaces would be swept and removed at the 
end of each working day when it is safe to do so. 

 Any soils excavated that are to be used as backfill would be appropriately stored until 
required. 

 Disturbed areas would be restored at the completion of works. 

 Spill kits would be maintained on site at all times. 

 Machinery would be checked daily to ensure that no oil, fuel or other liquids are leaking. 

 Refuelling of plant and equipment would not be undertaken within the proposal site. 

 All water discharges would be undertaken in accordance with Transport for NSW’s Water 

Discharge and Re-use Guideline (2012). 

 The existing drainage systems would remain operational during construction. 

 Clean water would be diverted around the worksite in accordance with Managing Urban 

Stormwater: Soils and Construction. 
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Contamination 

 An unexpected findings protocol would be prepared and included in the CEMP to assist 
with the identification, assessment, management, health and safety implications, 
remediation and/or disposal (at an appropriately licenced facility) of any potentially 
contaminated soil and/or water. 

 In the event that indicators of contamination are encountered during construction (such 
as odours or visually contaminated materials), work in the area would cease until an 
environmental consultant can advise on the need for remediation or other action. 

Groundwater 

 Should groundwater be encountered during construction activities, appropriate 
management measures such as water testing, dewatering, temporary water storage and 
treatment would be implemented to manage any groundwater that seeps into 
excavations. 

 Surface water diversions to be put in place to ensure that water does not enter any pile or 
excavations. 

Hazardous materials 

 A hazardous materials management plan would be prepared as part of the CEMP. It 
would include the following measures. 

 The removal, handling and disposal of any asbestos waste would be undertaken by an 
appropriately licensed contractor , and in accordance with: 

– Code of Practice for the Safe Removal of Asbestos 2005 

– Code of Practice for the Management and Control of Asbestos in Workplaces 2005. 

 The occupational hygienist would be responsible for conducting asbestos fibre air 
monitoring, visual clearance inspections and issuing clearance certificates after the 
completion of any removal works. 

 Work would cease in the vicinity of any potential asbestos materials which have not been 
previously identified. The material would be analysed for the presence of asbestos. In the 
event the material is disturbed prior to work ceasing, the provisions of an Asbestos 
Removal Control Plan or similar would be followed, including seeking advice from a 
suitably qualified and experienced professional. 

 Lead dust would be removed from the substation building by a qualified hazardous 
material removal contractor and should be subject to ongoing monitoring and inspections 
by an Occupational Hygienist to ensure compliance with the relevant legislation and 
Australian Standards.  

 All known and presumed occurrences of polychlorinated biphenyl’s would be handled and 
disposed of in accordance with the procedure documented within ANZECC Identification 

of PCB-containing Capacitors – An information booklet for electricians and electrical 

contractors 1997. Removal would be undertaken by a suitable licenced hazardous 
material removal contractor and would be disposed of to a suitably licenced facility.  

 In the event synthetic material fibres are found on site, they would be handled and 
disposed of in accordance with the National Code of Practice for the Safe Use of 

Synthetic Mineral Fibres.  

Operation 

No mitigation measures are required. 
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Figure 7.2 Proposed location of receivers in the vicinity of the proposal 

7.3.3 Assessment criteria 

Section 3 of Appendix D describes how the assessment criteria were derived for the following: 

 construction noise management levels 

 construction vibration – human comfort 

 construction vibration – structural damage 

 operational noise – intrusive criteria 

 operational noise – amenity criteria 

 traffic noise during construction and operation 

 sleep disturbance during construction and operation. 

Table 7.3 and Table 7.4 provide the noise criteria for the proposal based on the Interim 

Construction Noise Guideline (DECC, 2009) and Industrial Noise Policy (EPA, 2000) and 
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Construction vibration 

Human comfort 

The assessment indicates that there is the potential for some vibration (human comfort) impacts 
at sensitive receivers where ground compaction is undertaken within 50 m of receivers. Piling 
activities would be required, and any potential impacts would be temporary and short-term. The 
implementation of the mitigation measures provided in section 7.3.5 would further reduce the 
potential significance of any impacts. 

Potential for building damage – general buildings 

The assessment concludes that the predicted magnitude of ground vibrations would not be 
sufficient to cause damage to buildings located further than 13 m from the proposal. Some 
buildings/structures are potentially located within 13 m of potential work areas and therefore 
there is potential for some damage to these buildings. The contractor would undertake a 
dilapidation survey and compliance vibration monitoring for all buildings located within 13 m of 
compaction equipment would be undertaken. Mitigation measures would be implemented where 
possible to minimise any vibration impacts.  

Potential for building damage – heritage listed buildings and structures 

The building damage vibration criteria for heritage listed buildings are more stringent. Vibration 
generated by construction may exceed the building damage criteria during vibration intensive 
activities (particularly any percussive activities) for heritage listed building such as the Prince 
Alfred Substation. The nature of any impacts is currently unknown as the preferred construction 
method (particularly in relation to piling) would be determined by the selected contractor. 
Monitoring would be undertaken in the vicinity of heritage structures. Should vibration levels be 
deemed to be above the relevant criteria, alternate construction methods (with lower vibration 
impacts) would be considered and implemented. 

Mitigation measures provided in section 7.3.5 would be implemented to minimise the potential 
impacts to these items. 

Operation  

Noise  

The results of the assessment (Table 7.9) indicate that the predicted noise levels during 
operation of the transformers and rectifiers at full load would not exceed the noise criteria at 
nearby residential dwellings. As a result, no operational impacts are expected. 

Tripping of the circuit breakers is expected to result in the operational noise criteria being 
exceeded (Table 7.10). Any potential impacts would be reduced by the fact that such events are 
infrequent (approximately three per year) and therefore are unlikely to adversely impact any 
surrounding residences.. 

Staff would occasionally access the site out of normal business hours to perform maintenance 
works. Vehicle movements associated with servicing and maintenance would be infrequent and 
are not expected to cause noise impacts in an urban area. Therefore no operational traffic noise 
impacts are anticipated at sensitive receivers. 

Vibration 

There would be no vibration issues associated with the operation of the proposal. 
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 Sensitive receivers would be identified and marked on plans. 

 Works would be scheduled during recommended standard hours where practicable.  

 All equipment and construction methodologies would be selected to minimise noise 
emissions. Equipment would be fitted with appropriate silencers and be in good working 
order. Machines found to produce excessive noise compared to normal industry 
expectations would be removed from the site or stood down until repairs or modifications 
can be made.  

 All site workers would be educated as to the potential for noise impacts of sensitive 
receivers and land uses and encouraged to take practical and reasonable measures to 
minimise impact during the course of their activities. This would include toolbox talks 
covering: 

– avoid the use of outdoor radios during the night period 

– avoid shouting and slamming doors 

– where practicable, machines would be operated at low speed or power and switched 
off when not being used, rather than left idling for prolonged periods 

– avoiding dropping materials from height and metal to metal contact where practicable. 

 Truck drivers would be informed of designated vehicle routes, parking locations and the 
requirement to minimise engine idling. 

 Non-tonal reversing beepers (or an equivalent mechanism) would be used by 
construction vehicles and plant. 

 Where noise and vibration levels during the works are predicted to exceed acceptable 
levels after implementation of general work practices, the additional mitigation measures 
included in Table 6-1 and 6-2 of Appendix D would be implemented where reasonable 
and feasible. 

 If out of hours works are required, the contractor would prepare and submit a Transport 
for NSW Out of Hours Work Assessment (3TP-PR-065) and Application Form (9TP-FT-
079) for approval prior to the works being undertaken. All out of hours works to be 
undertaken in accordance with Transport for NSWs Construction Noise Strategy 
(Transport for NSW, 2012). 

 If out of hours work is required, beyond those assessed in this REF (section 7.6.4) the 
contractor would obtain approval from Transport for NSW, prior to works being 
undertaken. All out of hour works and activities outside the recommended standard hours 
are to be undertaken with additional mitigation measures in accordance with the 
Construction Noise Strategy (Transport for NSW, 2012). 

 Nearby receivers would be notified of the works prior to commencement. The notification 
would include expected noise levels, duration of the works and a method of contact.  

Construction vibration 

The following mitigation measures would be implemented to minimise potential vibration 
impacts during construction: 

 Sensitive receivers within the safe working distance buffers would be informed of the 
nature of the works, duration and provided with contact details. 

 A dilapidation survey would be prepared for all heritage buildings and structures located 
within 13 m of construction involving vibration intensive compaction equipment. 
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 Compliance vibration monitoring would be undertaken during operation of any vibration 
intensive construction equipment to ensure compliance with the building damage criteria 
for heritage buildings or structures.  

 A trigger alarm system would be implemented to notify site personnel in the event that 
vibration limits are close to being exceeded. Where exceeded, works must stop, be 
reassessed and revised. 

 Provide alternative equipment or construction methodologies where feasible and 
reasonable. 

Operation 

The following mitigation measures would be implemented to minimise impacts on noise and 
vibration during operation: 

 Any noise complaints would be investigated in accordance with Sydney Trains’ standard 
operational procedures. 

 Scheduling maintenance operations during the day time period to minimise potential for 
adverse impacts at sensitive receivers. 

 Investigating and addressing noise complaints. 

 Conducting post construction operational noise monitoring to assess compliance against 
operational noise criteria and undertake remedial measures to achieve compliance if 
required. 

7.4 Flora and fauna 

7.4.1 Existing environment 

A desktop assessment, involving searches of relevant databases, was undertaken to determine 
the potential conservation significance of the study area, and to identify the likelihood that any 
threatened flora and fauna species, populations and ecological communities would be present 
in the study area and proposal site. The following documentation was reviewed prior to the field 
investigations: 

 Department of the Environment (DotE) Protected Matters Search Tool for relevant 
matters of national environmental significance listed under the EPBC Act (October 2013 – 
within a drawn polygon centred on the study area, buffered at 10 kilometres). 

 The Office of Environment and Heritage Atlas of NSW Wildlife database (OEH, 2013a) for 
threatened species listed under the TSC Act (October 2013 – within a 10 kilometre radius 
of the study area). 

The results of the desktop assessment are provided in Appendix E. 

The results of the desktop assessment were confirmed by a site inspection undertaken by a 
GHD ecologist on 6 November 2013. The purpose of this inspection was to identify whether any 
native vegetation or potential habitat (for threatened or migratory biota listed under the TSC 
and/or EPBC Acts) was present on or near the proposal site. 

The proposal site is a highly modified area within an urban environment. The majority of the 
groundcover is hardstand (concrete or asphalt) and no native soil is likely to be present. 
Buildings, roads and the railway surround the majority of the site. Prince Alfred Park is located 
to the south-east of the site. A number of large planted native Port Jackson Figs (Ficus 

rubiginosa) and introduced Plane Trees (Platanus xhispanica) are located immediately adjacent 
to the site within Prince Alfred Park. 
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No native vegetation communities are present. Given the lack of native vegetation, no natural 
soils to contain seedbank, and mostly hardstand areas, no threatened ecological communities 
or threatened flora species are present or are likely to occur. 

A range of introduced species occur along the embankment adjacent to Prince Alfred Park. 
Species included Oleander (Nerium oleander), Phoenix Palm (Phoenix canariensis), Morning 
Glory (Ipomoea indica), and Pellitory (Parietaria judaica). Pellitory is listed as a Class 4 noxious 
weed in the City of Sydney local government area. The growth of the plant must be managed in 
a manner that reduces its numbers, spread and incidence and continuously inhibits its flowering 
and reproduction. 

The site does not contain habitat of importance for any native fauna species. The introduced 
Rock Dove (Columba livia) was observed in the area and introduced rats (Rattus spp.) are likely 
to occur in the groundcover along the embankment. No migratory birds are likely to occur within 
the proposal site. The vulnerable Grey-headed Flying-fox may forage on occasion in Port 
Jackson Figs within Prince Alfred Park, while the vulnerable Eastern Bentwing Bat may forage 
in open areas within the park. No other threatened fauna are likely to occur in the study area 
given the lack of native vegetation and connectivity with other areas of known habitat. 

7.4.2 Impact assessment 

There would be no impact on any intact or naturally occurring native vegetation as a result of 
the proposal. Given the absence of native vegetation or communities, the proposal would not 
impact any threatened ecological communities or threatened flora species.  

The site does not contain habitat of importance for native fauna species. There would be no 
direct impact on the Port Jackson Figs located within Prince Alfred Park. No indirect impacts are 
likely, as works would be undertaken during the day in an already highly disturbed and modified 
environment. The proposal would not therefore impact any threatened or migratory species. 

The proposal would not impact on any native fauna species, threatened or migratory biota.  

No assessments of significance are required for threatened species listed under the TSC Act 
and a Species Impact Statement is not required. No assessments of significance are required 
for threatened or migratory biota listed under the EPBC Act, and the proposal does not need to 
be referred to the Minister for the Environment based on ecological grounds. 

7.4.3 Mitigation measures 

The measures provided below would be implemented to minimise the spread of noxious weeds: 

 Weeds would be managed and disposed of in accordance with the requirements of the 
Noxious Weeds Act 1993 and/or the Weeds of National Significance Weed Management 

Guide. 

7.5 Traffic and transport 

7.5.1 Existing environment 

The road network in the vicinity of the proposal is shown in Figure 1.1 and summarised below. 

Chalmers Street 

The proposal site is located to the west of Chalmers Street. Chalmers Street, which is not a 
classified road, travels between Elizabeth Street (at the northern end of Central Station) to the 
north, and Phillip Street, Redfern (near Redfern Oval) to the south. In the vicinity of the 
proposal, Chalmers Street is a one way street with all traffic travelling in a northerly direction. 
The road is four lanes wide with the easternmost lane a dedicated bus lane. The most recent 
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traffic counts available indicate that, in 2005, Chalmers Street (at Bedford Street 200 m south of 
the proposal site entrance) had a vehicle count of 15,524 vehicles per day. 

Public transport 

Chalmers Street forms part of the bus interchange at Central Station to the north of the site. 
There are also bus stops located adjacent to the site entrance just to the south of the Central 
Station entrance located near the intersection of Chalmers Street and Devonshire Street.  

Pedestrian and cyclists 

The proposal site is located away from public areas and therefore pedestrian traffic is limited to 
Sydney Trains personnel within the Prince Alfred Sidings Precinct. The entrance to the precinct 
on Chalmers Street is located in a highly trafficked area for both pedestrians and cyclists 
accessing buses, trains or travelling through the site to surrounding areas. A cycle route travels 
past the site entrance where it then travels through Prince Alfred Park.  

Access to surrounding land uses 

The proposal site forms part of the Prince Alfred Sidings Precinct which is accessed via an 
existing driveway located to the south of the Chalmers Street access to Central Station. This 
driveway provides the only access to all Sydney Trains operations located within the precinct 
(including Prince Alfred Substation). 

7.5.2 Impact assessment 

Construction 

Information regarding the proposed arrangements in terms of construction site access, parking 
and vehicle movements is provided in section 5.3.4. 

Vehicle movements 

Construction vehicle movements would result in a temporary increase in traffic along the road 
network in the study area. An estimate of the likely construction traffic generation is provided in 
section 5.3.4. The construction traffic that would be generated by the proposal (up to a 
maximum of approximately 44 vehicle movements per day) would be a very small proportion of 
the existing traffic levels on Chalmers Street and surrounding streets. This increase is not 
expected to result in any impacts on the operation of the road network.  

Oversized deliveries 

The construction of the proposal would require delivery of oversized pieces of equipment and 
materials, such as transformers, rectifiers and pre-cast panels. These deliveries would be 
undertaken in consultation with relevant agencies and in accordance with the traffic 
management plans to be developed as part of the CEMP. Such deliveries would generally be 
undertaken out of hours to minimise the potential for impacts to the surrounding road network. 

Access to the Prince Alfred Sidings Precinct 

Access to the proposal site would be via the existing access located to the south of the Central 
Station entrance at Chalmers Street. During construction, access would need to be maintained 
to the following facilities within the precinct: 

 Prince Alfred Substation (which would remain operational until the Chalmers and Lee 
Street Substations are operational) 

 compressor building (located to the east of the proposed substation location) 
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 Sydney Train buildings located south of the proposal site (e.g. CBD Network Base). 
Depot facilities located at south-western end of the precinct. 

During construction, access throughout the Prince Alfred Precinct would not be interrupted, 
unless consultation has been undertaken and agreement reached with all potentially impacted 
stakeholders. The proposal includes a package of early works (such as construction of cable 
tunnels and realignment of existing utilities) to ensure that, once construction of the proposed 
substation commences, access to the existing facilities is maintained. 

Parking 

Construction vehicles would park within the construction compounds where possible, however 
as space is limited within the Prince Alfred Sidings Precinct there may be a need to arrange 
other parking areas in the local area (e.g. a parking garage). Workers would be encouraged to 
access the proposal site via public transport, to minimise the number of vehicles accessing the 
site. 

Public transport, pedestrian and cyclist impacts 

The entrance to the proposal site is located directly adjacent to the Chalmers Street entrance to 
Central Station and also a number of bus stops. Impacts to the operation of these facilities, 
including movement of people, would be limited to vehicles accessing the site.  

Mitigation measures outlined in section 7.5.3 would be implemented to minimise any impacts on 
public transport and the associated pedestrian movements. 

Operation 

As noted in section 5.1.4, vehicular access to the proposal site would continue to be via the 
existing access point on Chalmers Street. Access past the proposed substation would be 
provided to the west (via the existing open storage area which is to be removed) to provide 
access to the southern end of the Prince Alfred Sidings Precinct. Parking for maintenance 
vehicles would be available within the precinct.  

Operation of the proposal would not result in any impacts to traffic or access, as access for 
maintenance purposes would be infrequent (approximately three per month) and not involve 
large numbers of vehicles. 

7.5.3 Mitigation measures 

Construction 

The following mitigation measures would be implemented during construction: 

 A traffic management sub-plan would be prepared as part of the CEMP.  

 Traffic and access would be managed in accordance with Traffic Control at Work Sites 

(RTA, 2010) and in consultation with Roads and Maritime Services and City of Sydney 
Council. 

 Residents, property owners and operators would be notified of any access restrictions in 
advance of work commencing. Site access and work scheduling arrangements would be 
finalised in consultation with the owners and operators of adjoining sites, to minimise the 
potential impacts on the operation of, and access to, these sites. 

 Appropriate traffic management would be implemented, including precautionary signs, 
illuminated warning devices, manual and/or electronic traffic control, and the provision of 
temporary barriers and markers, to control pedestrians and traffic access to and around 
the proposal site. 
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 Safe access points to work areas from the adjacent road network would be established, 
including safety measures such as security fencing and/or barriers, maintaining sight 
distance requirements, signage and the provision of traffic management measures. 

 The requirements of the Roads Act 1993 would be followed at all times prior to and during 
all work (including notice requirements, consultation and consent/concurrence 
requirements for work within public and classified roads). 

 Heavy vehicles would be restricted to specified routes. 

 Oversized deliveries would be undertaken in accordance with the requirements of City of 
Sydney Council, Roads and Maritime Services and NSW Police. 

 Workers would be encouraged to access the proposal site via public transport. 

 Access to the proposal site via the existing entrance would be avoided where possible 
during peak periods when pedestrian and cyclist traffic is high.  

 Access to facilities within the Prince Alfred Precinct to be maintained at all times, unless 
consultation with the potentially affected stakeholders has occurred. 

 Parking is to be provided on site (in designated areas and subject to consultation with 
Sydney Trains), with vehicles not to be parked on surrounding streets.  

Operation 

No mitigation measures are required. 

7.6 Air quality 

7.6.1 Existing environment 

A search of the National Pollutant Inventory undertaken on 24 February 2015 identified 31 air 
pollutant substances from five sources in the City of Sydney LGA, for the 2012 to 2013 reporting 
period. The closest identified source of air pollutant is a commercial facility (Spotless Facility 
Service Roseberry) located approximately 3 km south of the proposal site. 

The main contributors to air quality within the study area are emissions from motor vehicles on 
the surrounding road network, and the operation of diesel train services on the adjoining rail 
corridor. 

The nearest sensitive receivers are the residential properties located approximately 200 m to 
the south-east on the eastern side of Chalmers Street (near Chalmers Lane). 

7.6.2 Impact assessment 

Construction 

The proposal would have minimal impact on air quality as it would not involve substantial 
clearing, earthworks or other land disturbance with the potential to generate significant 
quantities of dust. Small amounts of dust may be produced by the minor excavation associated 
with piling, and the movement of construction vehicles. 

Dust impacts have the potential to impact on the amenity of people in nearby buildings or 
passing the proposal site. Due to the small amount of dust expected and the relatively short 
duration of works, these impacts are considered to be minimal. 

The operation of plant, machinery and trucks may also lead to increases in exhaust emissions in 
the study area, however these impacts would be minor and short term. 
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Implementation of standard air quality management controls (listed in section 7.6.3) would 
minimise the potential for air quality impacts. 

Operation 

Air quality 

The operation of the proposal would not result in any air quality impacts.  

Greenhouse gases 

Sulfur hexafluoride gas (SF6) would be used as an insulator within the new switchgear at the 
Chalmers Street substation. SF6 has the potential to contribute to greenhouse gas emissions as 
it has a high greenhouse gas equivalence of 23,900 times that of carbon dioxide. SF6 is sealed 
within gas‐tight compartments inside the switchgear. Leakage could occur during maintenance 
activities or through poor work practices. This would be managed through the mitigation 
measures proposed in Section 7.6.3. 

7.6.3 Mitigation measures 

Construction 

The following mitigation measures would be implemented to minimise impacts on air quality 
during construction: 

 An air quality management sub-plan would be prepared as part of the CEMP.  It would 
include the following measures. 

– All plant and machinery would be fitted with emission control devices complying with 
the Australian Design Standards. 

– Machinery would be turned off when not in use and not left to idle for prolonged 
periods. 

– Vehicle movements would be limited to designated entries and exits, haulage routes 
(to be determined during the preparation of the traffic management plan in 
consultation with RMS and Council) and parking areas.  

– Dust generation would be monitored visually, and where required, dust control 
measures such as water spraying and covering stockpiles would be implemented to 
control the generation of dust.  

– Materials transported to and from the site would be covered to reduce dust generation 
in transit. 

– Access points would be inspected to determine whether sediment is being transferred 
to the surrounding road network. If required, sediment would be promptly removed 
from roads to minimise dust generation. 

– Stabilisation of any excavated areas as soon as practicable. 

– Fixed hoses would be used to dampen exposed surfaces to minimise dust generation, 
where required. 

– Shade cloth would be fastened to the perimeter fence on the construction compound 
to minimise dust transported from the site during construction. 

Operation 

The following mitigation measures would be implemented to minimise impacts on air quality 
during operation: 
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 Maintenance of switchgear and management of SF6 would be undertaken in accordance 
with Sydney Trains existing management procedures. 

7.7 Land use, social and visual environment 

7.7.1 Existing environment 

Land use 

The existing land uses of the site and surrounds are described in sections 2.1 and 2.2. 

The proposal site is located within the Prince Alfred Sidings Precinct at Central Station, which 
contains a number of Sydney Trains buildings which are used as depot and administration 
buildings. The precinct also contains the existing Prince Alfred Substation. Land use to the east 
of the site is dominated by recreational uses associated with Prince Alfred Park. A mix of 
commercial and residential land uses are located along the eastern side of Chalmers Street. 
Land to the west of the site is used for railway uses associated with Central Station. 

Visual landscape 

The proposal site is located on the eastern edge of the Central Station railway precinct, with the 
visual landscape to the west of the site dominated by railway infrastructure. The Prince Alfred 
Sidings Precinct (and the rail corridor) is partially located within a cutting and views of the site 
are partially screened to the east. Vegetation also lines the western edge of Prince Alfred Park. 
As a result, views to the site from nearby receptors are minimal. Any views available from the 
east to the site are currently dominated by railway infrastructure. Various heritage items and 
elements of the Central Station site/group (refer to section 7.1.2) also contribute to the visual 
landscape of the proposal site. 

Socio-economic environment 

The community in the study area consists of predominately public transport users, users of 
Prince Alfred Park and rail workers. The community also includes residents and workers within 
the residential and commercial buildings in the surrounding areas. 

7.7.2 Impact assessment 

Construction 

Land use 

During construction the proposal is not expected to result in any impacts on other uses located 
within the Prince Alfred Sidings Precinct as access to these uses would be maintained via a 
new access road to be positioned through the existing open storage area located adjacent to 
the proposal site. The loss of this storage area is not considered significant as alternate areas 
are available within the precinct.  

The operation of the existing Prince Alfred Substation would not be impacted upon during 
construction. Any works which potentially impact on the operation of the substation would be 
undertaken during rail closedown periods when power on the network is switched off and 
therefore the substation is not required.  

Amenity impacts 

The proposal has the potential to result in some indirect impacts on the amenity of the 
surrounding community and/or users of adjoining areas during construction. This could include 
those properties located in close proximity to the proposal site. These potential impacts include 
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noise, traffic and access, air quality, and visual impacts, and are assessed in sections 7.3, 7.5, 
7.6 and below respectively. 

Visual impacts 

During construction, the positioning of the work site and the site compound/s would result in 
some short term impacts on the visual amenity for properties located in close proximity to the 
site. 

Overall, the potential visual impacts of construction activities are considered to be minimal as 
the works would be temporary and short term. Potential impacts would be managed by the 
implementation of measures provided in section 7.7.3. 

There is potential for night works to be required. During night works, the erection of lighting 
would be required to ensure a safe working environment. The potential impacts of night works 
would be minimal, as the works are located within a cutting (i.e. below the surrounding land) and 
are screened by vegetation and therefore the likelihood of light spill to sensitive properties to the 
east is minimal. 

Operation 

The operation of the proposed substation would not result in any impacts on land use, as it 
would involve use of existing rail land for rail purposes. 

The existing Prince Alfred Substation would no longer be used for rail purposes, however its 
future use is yet to be confirmed. 

Potential visual impacts relate to the presence of the new substation structure in the landscape. 
An indicative description of the potential appearance of the proposal is provided in section 5.1. 
The new substation would be consistent with the existing visual environment, which is 
dominated by rail infrastructure and other multi-storey buildings. The new substation building 
façade has been designed to be sympathetic with the neighbouring heritage listed buildings 
meaning visual impacts would be reduced. Appendix B includes drawings which show the scale 
of the proposal in relation to the surrounding buildings.  

The proposed substation has been designed to integrate all relevant considerations, including 
urban design and visual considerations. Further design phases would continue to consider the 
visual impacts.  

The Statement of Heritage Impact considered the potential for impacts to views of heritage 
items and elements in the vicinity of the proposal site (refer section 7.1.1 and Appendix C). No 
significant impacts were identified. 

7.7.3 Mitigation measures 

Construction 

The following mitigation measures would be implemented to minimise impacts during 
construction: 

 Material would be attached to the site fencing to minimise views of the worksite.  

 The worksite would be left in a tidy manner at the end of each work day. 

 Directional lighting would be mounted to avoid light spill into adjoining residential 
buildings during any night works, in particular during the rail shutdown periods. 

Operation 

The following mitigation measures would be implemented to minimise impacts during operation: 
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 The detailed design of the proposal would take into account relevant urban design and 
visual considerations. 

7.8 Electromagnetic energy 

An electromagnetic energy report for the proposal was undertaken by EMC Services Pty Ltd in 
December 2013. The results of this assessment are summarised below. The full assessment 
report is provided in Appendix F. 

7.8.1 Impact assessment 

Electromagnetic energy is invisible and found everywhere electricity is present. An electric field 
is a region where electric charges experience an invisible force. The strength of this force is 
related to the voltage, or the pressure which forces electricity along wires. Electric fields are 
strongest close to their source, and their strength diminishes rapidly as we move away from the 
source. 

A magnetic field is a region where magnetic materials experience an invisible force produced by 
the flow of electricity, commonly known as current. Unlike electric fields, magnetic fields are only 
present when electric current is flowing. 

The strength of a magnetic field depends on the size of the current (measured in amps), and 
decreases rapidly once we move away from the source. While electric fields are blocked by 
many common materials, this is not the case with magnetic fields. 

There are two components to an electromagnetic field, the electric field strength which is very 
weak at the proposed voltage (1,500 V) and the magnetic field strength which decreases in an 
inverse square relationship close to the source and at a higher rate approximating an inverse 
cubic relationship at further distances. 

In recent years there has been an increase in community concerns over the long term health 
effects on people living and working near power lines and facilities, particularly high voltage 
power lines. The Australian Radiation and Nuclear Protection Safety Agency (ARPANSA) has 
published on its website a Draft Standard for exposure to magnetic fields which advocates a full-
time exposure limit of 100 microtesla (a microtesla is a unit of measurement for magnetic 
strength), and a higher value for occupational exposure. 

An assessment of the potential electromagnetic fields for the proposal has been undertaken by 
EMC Services. This assessment found that the strongest magnetic field outside the substation 
building is predicted to occur along the eastern side of the building. The strengths of the 
electromagnetic fields in this location (eight microtesla at the boundary of the substation) are 
predicted to be below the permissible exposure limit of 100 microtesla for exposure to the 
public. The levels within the substation are also below the acceptable limits, however these 
areas would only be accessed by appropriately qualified persons. 

Without accounting for shielding within the substation, when the substation is operating at full 
capacity, the electric fields within 41 m of the substation would not exceed the applicable limit 
for urban broadcast reception of 0.316 mV/m applicable from 0.15 MHz to 1.7 MHz. Within 41 m 
of the substation, radio receptions would be impacted, especially for AM reception and high 
frequency bands, though the later would generally be less of a concern, as is typically used by 
amateur radio operators. These levels would be reduced somewhat once shielding from the 
substation is factored in. The proposal is not expected to result in any interference to FM radio 
or television signals as the increase in EME would not significantly add to the existing ambient 
environment. 
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7.8.2 Mitigation measures 

The following mitigation measures would be implemented during operation to manage 
electromagnetic energy: 

 During commissioning of the substation, monitoring would be undertaken to determine 
the electromagnetic energy levels within and outside the substation. Should exceedances 
of the criteria be found, methods to reduce these exceedances would be implemented. 

 In the event exclusion zones around equipment cannot be provided, magnetic shielding 
would be considered. 

7.9 Aboriginal heritage 

7.9.1 Existing environment 

A search of the Aboriginal Heritage Information Management System was undertaken on 23 
July 2015 for Lot 118 DP1078271. This search identified that there are no known Aboriginal 
heritage items located within this lot. 

7.9.2 Impact assessment 

As the study area has been substantially modified by development of the rail network and 
surrounding development, and subject to previous ground disturbance, the risk of encountering 
any unknown Aboriginal heritage items is considered to be extremely low. 

7.9.3 Mitigation measures 

The following mitigation measure would be implemented to minimise impacts during 
construction: 

 Should Aboriginal heritage items be uncovered all work in the vicinity will cease and the 
Project Manager and Transport for NSW staff will be notified immediately. OEH will be 
notified in accordance with the National Parks and Wildlife Act 1979. The local Aboriginal 
Land Council will be notified and an assessment by an archaeologist will be arranged to 
determine the significance of the objects and any other requirements before work 
resumes. 

7.10 Waste 

7.10.1 Waste generation 

Construction 

Waste generated during construction would mainly be surplus building materials, such as 
concrete, brick, and cladding, and spoil. General waste, such as surplus pipe and cabling 
associated with connecting the site to services would also be produced. Careful planning of 
construction activities would ensure that the volume of surplus materials is minimised. The small 
scale of this building means that a small volume of waste in comparison to other larger 
infrastructure construction projects is likely to be generated as a result of surplus materials.  

The fit out stage is also likely to generate small volumes of waste associated with off cuts from 
communications and electrical cables. 

All wastes would be collected and stored on-site prior to disposal in accordance with Waste 

Classification Guidelines (EPA, 2014). Where possible, this material would be reused or 
recycled in preference to disposal. 
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The conversion of Prince Alfred Substation would involve removal of redundant equipment, 
which would be reused (where practicable), recycled or disposed of at an appropriately licenced 
facility. 

Operation 

The only waste generated during operation would be that related to periodic maintenance 
activities. This would include materials such as electrical wiring that would be disposed of in 
accordance with Sydney Trains’ existing procedures and the Waste Classification Guidelines 
(EPA, 2014).  

7.10.2 Mitigation measures 

Construction 

The following mitigation measures would be implemented during construction: 

 Wastes generated by the proposal would be managed in accordance with the Waste 

Classification Guidelines (EPA, 2014) and in accordance with the waste minimisation 
hierarchy as follows: 

– avoidance, where possible 

– treated, as required and reused on-site 

– recycled, either within the process or off-site 

– where other alternatives are not possible, wastes would be disposed of at 
appropriately licensed waste management facilities. 

Operation 

No mitigation measures are required. 

7.11 Cumulative impacts 

7.11.1 Existing or potential projects 

A number of projects are being undertaken in the vicinity of the proposal site by Transport for 
NSW and Sydney Trains, including the Sydney to Burwood Compressor Houses Project. 

The Sydney Light Rail Project is also being undertaken in the study area to the north of Central 
Station. This project includes the construction of a light rail stop in the vicinity of the Chalmers 
Street entrance to Central Station.  

The Lee Street Substation would also be constructed at a similar time as the proposal. 

7.11.2 Impact assessment 

A number of large scale developments are currently underway or would potentially occur during 
the construction phase of the proposal. Compared to these projects, this proposal is considered 
to be relatively small in scale, and therefore would not contribute significantly to any cumulative 
impacts. As potential impacts associated with the proposal would be short term and impacts 
would be localised, the potential for significant cumulative impacts is considered to be minimal. 
Potential impacts would relate mainly to the impacts of construction traffic on the surrounding 
road network, these impacts would be minimised through consultation with the contractors with 
the Sydney Light Rail Project to ensure there are no conflicts and that access to the proposal 
site is always available.  
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It is unlikely that construction of the Lee Street and Chalmers Street substations at the same 
time would result in any cumulative impacts as they are located on opposite sides of the Sydney 
Yards.  

It is not considered that operation of the two substations (at Lee and Chalmers Streets) would 
result in any significant cumulative EME impacts, as neither substation would not result in any 
impacts individually, and the distance between the two substations would minimise the  
likelihood of any cumulative EME impacts.  

Impacts on heritage as a result of other projects within the Central Station site/group has also 
been considered. As the proposal would result in minimal impacts, it would not considerably 
contribute to any cumulative impacts to the heritage value of the Central Station site/group.  

7.11.3 Mitigation measures 

Construction 

The following mitigation measures would be implemented to minimise impacts during 
construction: 

 Transport for NSW and/or the construction contractor would consult with the proponents 
of any major developments in the vicinity of the proposal site to address any potential 
cumulative impacts. 

Operation 

No mitigation measures are required. 
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8. Environmental management and 
mitigation 
This section provides an outline of the environmental management requirements for the 

proposal, and a consolidated list of mitigation measures that form the environmental 

management framework. 

8.1 Environmental management plans 

8.1.1 Construction 

Transport for NSW’s ISO 14001 accredited environmental management system (EMS) would be 
used to manage the proposal. The management system would provide the framework for 
implementing the environmental management measures documented in this REF, and any 
conditions of other approvals, licences or permits. 

A construction environmental management plan (CEMP) would be prepared for the proposal. 
The CEMP would provide a centralised mechanism through which all potential environmental 
impacts would be managed. The CEMP would document mechanisms for achieving compliance 
with the commitments made in this REF, the conditions of approval and other relevant statutory 
approvals (such as approvals under the Heritage Act). The plan would address (at a minimum) 
the following elements: 

 traffic and transport management 

 heritage management  

 noise and vibration management 

 water and soil management 

 air quality management 

 waste management 

 community and stakeholder communication. 

The plan would be prepared by the contractor/s for the proposal and would be reviewed and 
endorsed by Transport for NSW prior to the commencement of construction. Implementation 
and compliance with the CEMP would be monitored by Transport for NSW for the duration of 
construction. One of the minimum requirements in terms of the tender for the contractor/s is that 
they have an environmental management plan capable of meeting the requirements of ISO 
14001. 

8.1.2 Operation 

For the operational phase, environmental issues and impacts would be managed under Sydney 
Trains existing operational EMS and through the mitigation measures in section 8.2. The 
proposed substation would operate in accordance with Sydney Trains existing EPL (EPL No. 
12208). 

8.2 Summary of mitigation measures 

The REF has identified a range of environmental impacts with the potential to occur as a result 
of the proposal. Table 8.1 provides a summary of the measures proposed to mitigate and 
manage the potential impacts of the proposal. 
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9. Conclusion 
This section provides a conclusion to the REF, including a summary of the proposal justification 

and the findings of the REF. 

This REF considers the potential impacts of the proposal to construct a new substation at 
Chalmers Street, Chippendale, and associated works to the existing Prince Alfred Substation. It 
has been prepared by GHD on behalf of Transport for NSW to assist with determination of the 
proposal under Part 5 of the EP&A Act. 

9.1 Justification of the proposal 

The proposal forms part of Transport for NSW’s Power Supply Upgrade Program, which is 
being undertaken to meet the actual and projected increase in power demands on the Sydney 
Trains electrical network. The power supply study undertaken for the network identified that the 
existing power supply in the vicinity of Central Station would reach capacity with the introduction 
of new timetables, and that the existing Prince Alfred Substation could not be easily upgraded to 
meet these requirements. 

The construction of the Chalmers Street Substation (together with the Lee Street Substation) 
would increase the capacity of the power supply network in the vicinity of Central Station.  

Without this increase in power supply, the rail network would not have sufficient capacity to 
meet the power supply needs of the increase in the number of trains, and the increase in the 
number of air-conditioned trains.  

9.2 Summary of REF findings 

The REF has considered the potential impacts of the proposal. It has been prepared in 
accordance with Part 5 of the EP&A Act, and in particular, the requirements of section 111 of 
the Act, and clause 228 of the Regulation. The REF has documented the potential 
environmental impacts of the proposal, considering both potential positive and negative impacts, 
and recommending management and mitigation measures to protect the environment where 
required. 

9.2.1 Clause 228 considerations  

Clause 228 of the Regulation specifies the matters that must be taken into account, for the 
purposes of Part 5 of the Act, when consideration is being given to the likely impact of an 
activity on the environment. The potential impacts of the proposal have been considered in 
sections 7 to 13 of the REF. The clause 228 matters and how they relate to the proposal are 
considered in Appendix A. 

9.2.2 Ecologically sustainable development 

Transport for NSW is committed to ensuring that its projects are implemented in a manner that 
is consistent with the principles of sustainable development. These principles would be 
incorporated into the management systems for the proposal.  

Appendix A summarises how the principles of ecologically sustainable development adopted by 
the EP&A Act have been addressed by the REF process. 
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9.2.3 Significance of impacts 

Whilst some potentially negative impacts may result from the proposal, these impacts would be 
short term and localised and are not considered to be significant. Section 8.2 of the REF 
provides the mitigation measures that would be implemented to reduce the potential for impacts 
and manage the environmental performance of the proposal. 

9.3 Conclusion 

The REF identifies that the proposal would have the potential for both positive and negative 
impacts, and it identifies mitigation measures to reduce or manage the negative impacts.  

Environmental investigations were undertaken during preparation of the REF to assess the 
potential environmental impacts. These included specialist assessments of heritage, noise and 
vibration and electromagnetic energy.  

There are considered to be no significant environmental issues associated with the proposal. 
The main potential impacts that would require management are: 

 construction traffic and associated impacts on pedestrians, cyclists and buses accessing 
Central Station, in particular oversized vehicles for equipment delivery 

 construction noise and vibration impacts to nearby sensitive receivers 

 heritage impacts as a result of the proposal being located within the Central Station 
site/group heritage precinct. 

Any potential adverse impacts resulting from the proposal are considered to be manageable 
through the implementation of mitigation measures in section 8.2. 

In conclusion, the proposal is needed to ensure that the power supply for the rail network has 
sufficient capacity for future increases in the number of services and also the type of rolling 
stock. It is considered that the adverse environmental impacts would be generally short term 
and localised in nature. With the adoption and implementation of the proposed mitigation and 
management measures listed in section 8.2, the potential environmental impacts of the proposal 
would be adequately mitigated and managed, and are not considered to be significant. 
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sustainable development considerations under the EP&A 
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Appendix B – Concept design plans 
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1.0 INTRODUCTION 

1.1 Background 
Transport for NSW (TfNSW) is currently undertaking a Power Supply Upgrade Program to 
meet the actual and projected increase in power demands on the Sydney Trains electrical 
network. A power supply study, undertaken as part of the program, found that the existing 
Prince Alfred Substation needs to be replaced and TfNSW propose to construct two new 
substations: one at Lee Street and one at Chalmers Street. 
 
This report was commissioned by GHD, on behalf of Transport for NSW (TfNSW), to assess 
the heritage impacts of the proposed substation at Chalmers Street and to provide 
recommendations as to how to mitigate the potential for these impacts. The site, currently 
occupied by the Prince Alfred Sidings Group, is located within the curtilage of Central Station 
adjacent to Prince Alfred Park, which are both identified as heritage items on the State Heritage 
Register.  
 
Property: Prince Alfred Sidings 
 
Address:  Chalmers Street, Surry Hills, NSW, 2010 
 Parish of St Lawrence, County of Cumberland 
 City of Sydney Local Government Area 
Location: Approximate Lat: -33.885998 Long: 151.206017 
 
  
Heritage Listings:  Sydney Terminal and Central Railway Stations Group 
  Heritage Act – State Heritage Register #01255 
 
  Sydney Terminal and Central Railway Stations Group 
  Heritage Act – S170 NSW State Agency Heritage Register 
 
  State Rail Authority Heritage Register Study, 1999,  
  Database #4801296 
   
  Sydney Terminal and Central Railway Stations Group 
  Heritage Item 824 City of Sydney LEP 2012 
 

Central Railway Station, Register of the National Estate 
#2196 (Non Statutory) 
 

  Sydney Terminal and Central Railway Stations Group 
  National Trust of Australia (NSW) Register #C61721 
  (Non Statutory) 
 
Prepared by: Julie Mackenzie , BSc(Arch)BArchMHeritCons,  
 Registered Architect 
 Rebecca Zulaikha, BFA(Hons)BLArchCHeritCons 
 Tonkin Zulaikha Greer Architects 
 Ph:   9215 4900 
 Fax:  9215 4901 
  
For: TfNSW, c/o GHD 
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1.2 Limitations 
Assessments of cultural significance made by others have been adopted for this report. In the 
opinion of the author, the recommendations in this report would not be materially altered by 
any further primary research. 
  
1.3  Methodology and Terminology 
This report has been prepared in accordance with the Heritage Office and Department of 
Urban Affairs and Planning publication Statements of Heritage Impact, revised in 2002 (published 
as part of the NSW Heritage Manual).  
 
In order to achieve a consistency in approach and understanding of the meaning of conservation 
by all those involved a standardized terminology for conservation processes and related actions 
should be adopted. The terminology in The Burra Charter: The Australia ICOMOS Charter for 
Places of Cultural Significance, 2013 (The Burra Charter) is a suitable basis for this. 
 
The following terms apply to the historic fabric of the site and are included here to assist in 
understanding of the intent of the conservation requirements in this section. 
 

Place means site, area, land, landscape, building or other work, group of buildings or other works, and 
may include components, contents, spaces and views. 
 
Cultural significance means aesthetic, historic, scientific, social or spiritual value for past, present or 
future generations. 
 
Fabric means all the physical material of the place including components, fixtures, contents, and 
objects. 
 
Conservation means all the processes of looking after a place so as to retain its cultural significance. 
 
Maintenance means the continuous protective care of the fabric and setting of a place, and is to 
be distinguished from repair.  
 
Repair involves restoration or reconstruction. 
 
Preservation means maintaining the fabric of a place in its existing state and retarding deterioration. 
 
Restoration means returning the existing fabric of a place to a known earlier state by removing 
accretions or by reassembling existing components without the introduction of new material. 
 
Reconstruction means returning the place to a known earlier state and is distinguished from 
restoration by the introduction of new material. 
 
Adaptation means modifying a place to suit the existing use or a proposed use. 
 
Use means the functions of a place, as well as the activities and practices that may occur at the 
place. 
 
Compatible use means a use, which respects the cultural significance of a place. Such a use involves 
no, or minimal, impact on cultural significance. 
 
Setting means the area around a place, which may include the visual catchment. 
 
Related place means a place that contributes to the cultural significance of another place. 
 
Interpretation means all the ways of presenting the cultural significance of a place. 
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The proposed Chalmers Street Substation is located within the curtilage of Central Station in 
the Prince Alfred Sidings precinct. (Figure 2) 
 
 

 
 
Figure 2: Precinct Map of Central Station: Precinct 1 - The Western Yard, Precinct 2 - Prince Alfred 
Sidings, Precinct 3 -Sydney Terminal, Precinct 4 - Sydney Yards and Precinct 5 - Central Electric.  
Location of subject site highlighted red.  Location of proposed Lee Street Substation highlighted grey. 
Source: Central Sydney Conservation Management Plan (CMP), June 2013, p.173.  
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1.5 The Study Area 
The proposed Chalmers Street Substation is located in Precinct 2: Prince Alfred Sidings, within 
the curtilage of Central Station.  This precinct contains the Railway Institute Building (1891) in 
the north-eastern corner and the Prince Alfred Substation (c1926) adjacent to the site of the 
new proposed substation. The former District Engineers Office and Draughtsman’s Office (both 
currently unused) are located at the southern end of the Precinct.  Centrally located between 
the existing substation and the former Engineers Office and Draughtman’s Office is several 
recently constructed demountable buildings, a car park area and materials storage area.  Prince 
Alfred Park forms the eastern boundary of the Precinct and includes a number of mature trees.1 
The park has recently undergone a major upgrade including the construction of a new pool by 
City of Sydney and is very popular with local residents and workers. 
 
 
 
  

                                            
1 NSW Railcorp and Rappoport Conservation Architects and Heritage Consultants, Precinct 2:  Prince Alfred 
Sidings in Central Station CMP, June 2013, p5. 
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2.0 STATUTORY CONTEXT  

2.1 The Heritage Act 1977  
The NSW Heritage Act 1977 (the Heritage Act) provides protection to items of environmental 
heritage in NSW. Under the Heritage Act, ‘items of environmental heritage’ include places, 
buildings, works, relics, moveable objects and precincts identified as significant based on 
historical, scientific, cultural, social, archaeological, architectural, natural or aesthetic values. State 
significant items are listed on the NSW State Heritage Register (SHR) and are given automatic 
protection under the Heritage Act against any activities that may damage an item or affect its 
heritage significance.  
 
The Heritage Act also protects 'relics', which can include archaeological material, features and 
deposits. Section 4(1) of the Heritage Act (as amended 2009) defines ‘relic’ as follows:  
 

 “relic means any deposit, artefact, object or material evidence that:  
(a) relates to the settlement of the area that comprises New South Wales, not being Aboriginal settlement, 
and  
(b) is of State or local heritage significance.”  

 
Under Section 57 of the Heritage Act, approval is required for works to an item listed on the 
State Heritage Register. Division 3, Subdivision 1 sets out the method by which approval should 
be sought and determination made. For works to a SHR item, a Section 60 application must be 
made for works that are not exempt under Section 57(2) of the Heritage Act.  
 
Sections 139-145 of the Heritage Act prevent the excavation or disturbance of land known or 
likely to contain relics, unless in accordance with an excavation permit. Excavation permits are 
issued under Section 140 of the Heritage Act, or Section 60 for sites listed on the State 
Heritage Register. An Archaeological Research Design must support Excavation Permit 
Applications.  
 
If the proposed works are minor and would have minimal impact on the heritage significance of 
the place or site, they may be granted an exception or exemption under Section 139 (4) of the 
Heritage Act.  
 
The works proposed do not qualify for exemption from approval under Section 57(2) of the 
Act, therefore this Statement of Heritage Impact has been prepared to accompany an 
application to the NSW Heritage Council under Section 60 of the Heritage Act. 
  
2.2 The State Heritage Register  
The State Heritage Register (SHR) was established under Section 22 of the Heritage Act and is a 
list of places and objects that are considered important to the people of NSW. The SHR is 
administered by the Heritage Branch of the Office of Environment & Heritage and includes a 
diverse range of over 1500 items, in both private and public ownership. To be listed, an item 
must be deemed to be of heritage significance for the whole of NSW.  
 
Sites or relics that are listed on the SHR (or are the subject of an Interim Conservation Order) 
are provided statutory protection under the Heritage Act. A Section 60 application can be 
determined by the Heritage Council of NSW, or in some cases the Heritage Division under 
delegation. 
 
The proposal is located within the curtilage of SHR listed Sydney Terminal and Central Railway 
Stations Group (#01255) and therefore subject to the provisions of the Heritage Act. 
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2.3 Section 170 Register  
The Heritage Act requires all government agencies to identify and manage heritage assets in 
their ownership and control. Under Section 170 of the Heritage Act, government bodies must 
establish and keep a register which includes all items of environmental heritage listed on the 
SHR, an environmental planning instrument or which may be subject to an interim heritage 
order that are owned, occupied or managed by that government body. All government 
agencies must also ensure that all items entered on its register are maintained with due 
diligence in accordance with State Owned Heritage Management Principles approved by the 
Minister on advice of the NSW Heritage Council. These principles serve to protect and 
conserve the heritage significance of identified sites, items and objects and are based on relevant 
NSW heritage legislation and statutory guidelines.  
 
The subject site is located within the curtilage of Central Railway Station and Sydney Terminal 
Group (#4801296), which is listed as an item of State Heritage Significance on this Register. 
Any works carried out within the curtilage of Central Railway Station should be recorded and 
the Section 170 Register listing updated upon completion. 
 
2.4 The Environmental Planning and Assessment Act 1979 
The Environmental Planning and Assessment Act 1979 (EP&A Act) establishes a framework for 
cultural heritage values to be formally assessed in the land use planning and development 
consent process. The EP&A Act requires that environmental impacts are considered prior to 
land development; this includes impacts on cultural heritage items and places as well as 
archaeological sites and deposits. The EP&A Act also requires that Local Governments prepare 
planning instruments, such as Local Environmental Plans (LEPs) and Development Control Plans 
(DCPs), in accordance with the Act to provide guidance on the level of environmental 
assessment required.  
 
As a result of the application of the State Environmental Planning Policy (Infrastructure) 2007 
(the Infrastructure SEPP), the proposal is subject to Part 5 of the EP&A Act. 
 
2.5 State Environmental Planning Policy (Infrastructure) 2007 
The Infrastructure SEPP outlines the permissibility and development controls for infrastructure 
works and facilities. Clause 79 of the Infrastructure SEPP outlines which railway infrastructure 
facilities are permissible without the need for development consent under the EP&A Act. As 
the proposal meets the definitions of rail infrastructure facilities provided by clause 78, it is 
permissible without consent. 
 
In addition, clause 79(2) of the Infrastructure SEPP permits the alteration, demolition and 
relocation of local heritage items, and the alteration or relocation of State heritage items for the 
purpose of rail infrastructure facilities, without the need for development consent. 
 
Clauses 13 to 16 of the Infrastructure SEPP outline the requirements for consultation with 
councils and other public authorities for infrastructure development carried out by or on behalf 
of a public authority. The proposal would not trigger any of these requirements, and therefore 
consultation with the Council of the City of Sydney (Council) and other public authorities is not 
required under the Infrastructure SEPP. However, relevant agencies have been, and will 
continue to be, consulted in relation to the proposal by TfNSW.2  
 

                                            
2 GHD/Transport for NSW – Chalmers Street Substation Review of Environmental Factors. 
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2.7 Environment Protection and Biodiversity Conservation Act 1999  
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the Australian 
Government's key piece of environmental legislation. The EPBC Act enables the Australian 
Government to join with the states and territories in providing a national scheme of 
environment and heritage protection and biodiversity conservation. The EPBC Act focuses 
Australian Government interests on the protection of matters of national environmental 
significance, with the states and territories having responsibility for matters of state and local 
significance.3 Under the EPBC Act 1999, nationally significant heritage items are protected 
through their listing on the Commonwealth Heritage List or the National Heritage List.  
 
No items located within or near the study area are listed on the Commonwealth Heritage List 
or National Heritage List. 
 
2.8 Non Statutory Listings  
Listing on non-statutory registers does not provide any legal protection to heritage items or 
sites, but does demonstrate the recognised heritage value of items.  
 
2.8.1 Register of the National Trust  
The Register of the National Trust was established in 1949 and is maintained by the National 
Trust of Australia.  Following its survey and assessment of the natural and cultural environment, 
the National Trust of Australia (NSW) maintains a Register of landscapes, townscapes, buildings, 
industrial sites, cemeteries and other items or places which the Trust determines have cultural 
significance and are worth of conservation.4  
 
Currently, there are some 12,000 items listed on the Trust’s Register. They are said to be 
Classified and Sydney Terminal and Central Railway Stations Group is included on this register 
as item C61721. 
 
2.8.2 Register of the National Estate  
The Register of the National Estate is a list of some 13,00 places of natural, Indigenous and 
historic significance throughout Australia that was originally established under the Australian 
Heritage Commission Act 1975. The Register of the National Estate ceased to be a statutory 
register in 2012 and is now maintained on a non-statutory basis as a publicly available archive 
and educational resource. 5 Central Railway Station is listed on the Register of the National 
Estate as item #2196.  

                                            
3 http://www.environment.gov.au/topics/about-us/legislation/environment-protection-and-biodiversity-
conservation-act-1999/about-epbc 
4 http://www.nationaltrust.org.au/nsw/heritage-register 
5 http://www.environment.gov.au/topics/heritage/heritage-places/register-national-estate 
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3.0  HISTORICAL CONTEXT 

3.1 Aboriginal History 
The "Eora people" was the name given to the coastal Aborigines around Sydney. Central 
Sydney is therefore often referred to as "Eora Country". Within the City of Sydney local 
government area, the traditional owners are the Cadigal and Wangal bands of the Eora. With 
the European occupation of Sydney region from 1788, the Cadigal and Wangal people were 
decimated but there are descendants still living in Sydney today. 
 
3.2 Central Station 
The following history of Central Station is based on that contained in the NSW Heritage Office 
listing for Central Railway Station and Sydney Terminal Group listing on the NSW Heritage Office 
Register, the Central Station Conservation Management Plan prepared by NSW Railcorp and 
Rappoport Conservation Architects and Heritage Consultants in 2013 and the Chalmers street 
Substation Statement of Heritage Impact prepared by Rappoport Conservation Architects and 
Heritage Consultants in 2015. 
 
The crossing of the Blue Mountains in the early 18th Century paved the way for the interior of 
NSW to flourish. The growth of the wool industry and the need to move people around the 
country led to a driving interest in a rail system connecting regional NSW to Sydney.  
 
In 1855, the Sydney Railway Company constructed the first railway terminus between 
Devonshire and Cleveland Streets, on land that was known at the time as the Cleveland 
Paddocks. ( Figure 5 and Figure 6)  The first station included timber and corrugated iron station 
buildings, an engine shed, carriage shed and goods shed. (Figure 8) A branch line to the Darling 
Harbour wharves and goods yards ran from the western side of the rail yard.  The sandstone 
overbridge constructed in c1855 that carried Parramatta Road across the branch line is the 
oldest piece of railway infrastructure in the NSW system.6  
 
In 1866, the station and the Sydney Yard attached to it were extended, and a new sandstone 
engine house was constructed on the eastern side.  The remaining portion of the Cleveland 
Paddocks was dedicated as a public reserve and named Prince Alfred Park. 
 
In 1869, the Mortuary Station was constructed in the western yard, to connect to the new 
general cemetery at Rookwood.  Designed by colonial architect James Barnett, it provided a 
siding with an elaborate gothic station building, which included a chapel and waiting rooms, for 
the transportation of coffins and mourners to the cemetery.  The Mortuary Station building is 
considered the only surviving example of such a station in situ in the NSW system and is 
evidence of the first phase of the Sydney Yard (Figure 7).7 
 
A ‘second station’ replaced the original Central Railway Station building in 1876. (Figure 9 and 
Figure 10)  The new station was a neo-classical building constructed of brick with decorative 
detail using polychromatic and relief work designed by John Whitton, the Engineer-in-Chief.  
 
Between 1876 and 1902, the second station group and its associated yard underwent constant 
upgrades and expansions, with the addition of carriage sheds, goods sheds, workshops, new 
sidings and other railway infrastructure.   

                                            
6 NSW Heritage Office Website – Central Railway Station and Sydney Terminal Group Listing,  
Shttp://www.environment.nsw gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=4801296 
7 ibid 
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At its peak there were thirteen platforms in the 1876 station as well as the Mortuary Station.  
By 1890 a sea of sheds and platform canopies engulfed Whitton’s station building.8   
 
In June 1888, Edward Miller Gard Eddy was appointed Chief Railway Commissioner and began 
work on the quadruplification of the Western line to Homebush and the duplication of other 
suburban lines.  As part of this project Eddy proposed that an alternative site be found for 
Sydney Terminal closer to the city and in 1891 the present site of Central Station was chosen 
as the site for the third Sydney station.  Prior to construction, the land was occupied by the 
former Devonshire Street cemetery (closed to burials since the 1860s), the Benevolent Asylum 
(c1818) and a police barracks. (Figure 4)    
 
In 1890, on the eastern side of the yard facing Chalmers and Devonshire Streets, an elaborate 
Railway Institute building was built to accommodate railway workers as both an educational 
facility and social clubhouse.  A design competition was held and won by the architect Henry 
Robinson with his Queen Anne Revival style design. 9 (Figure 12) 
  
In 1901, work commenced on the third Sydney station, Central Railway Station, and included 
the exhumations, excavations and demolition of buildings on the site, as well as, construction of 
the station.  Designed by the Government Architect Walter Liberty Vernon, the station was 
officially opened on 4 August 1906 despite the building still being incomplete. 
 
For the next two decades work continued to finish the station.  The clocktower and upper 
levels were completed c1916-1921. (Figure 13)  Electrification of the lines occurred in 1926 and 
the Prince Alfred Substation was constructed at this time.  
 
Passengers referred to the new station as ‘Central Station’ although its official name was ‘Sydney 
Station’. (Figure 14 and Figure 15) In 1997 it was recognised as ‘Sydney Central Station’ and then 
renamed ‘Central Station’ in 1999.  
 

                                            
8 NSW Heritage Office Website – Central Railway Station and Sydney Terminal Group Listing,  
Shttp://www.environment.nsw gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=4801296 
9 The Railway Institute was moved to Petersham Station in the late 1970s and the building itself has 
been converted to commercial office space. 
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Figure 4: 1848, Plan of the City of Sydney from the Surveyor General’s sketch books, showing the 
location of the buildings demolished to make way for the new station.  Source:  CBD Metro 
Archaeological Assessment, p12. 
 

 

 Figure 5: Cleveland Paddocks looking towards Darling Harbour c1853.  
Source: Central Station CMP, 2013, p32. 
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Figure 6: Trigonometric Survey of Sydney (Block S2) showing Cleveland Paddocks in relation to first 
Sydney Station c1865.  Source: Trig Survey of Sydney, 1855-1865, City of Sydney Council website. 
 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 17 
 

 
 
Figure 7: c1869 Mortuary Station.  Source:  MacKillop, Century of Central, p9. 
 

 

Figure 8: Original Sydney Station, 1871.  Source: McKillop, Century of Central, p.8. 
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Figure 9: Second Sydney Station, 1874.  Source: McKillop, Century of Central, p.10. 

 

 
 
Figure 10: 1877 View of exhibition building in Prince Alfred Park. 
Source: National Library of Australia, nla.pic-an10608594-100, accessed 13 July 2015. 
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Figure 11: Southeast view of second Sydney Station, c1890. Central Station CMP, Inventory Sheets p.6. 
 

 
 
Figure 12:  The Railway Institute Building, c1891.  
Source: NSWRI, Index 129. 
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Figure 13: The clock tower under construction. Source: Oakes, Central, p31. 
 

 
 
Figure 14: The completed Station, with the west tram ramp in the foreground, 1924.   
Souce: McKillop, Century of Central, p45. 
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3.3 Precinct 2 - Prince Alfred Sidings 
The following historical summary of the Prince Alfred Sidings is based on that contained in the 
Central Station Conservation Management Plan prepared by NSW Railcorp and Rappoport 
Conservation Architects and Heritage Consultants in 201310 and the Chalmers street Substation 
Statement of Heritage Impact prepared by Rappoport Conservation Architects and Heritage 
Consultants in 2015. 
 
The Prince Alfred Sidings was part of the original Sydney Yard associated with the first Sydney 
Railway Terminal that opened circa1855. The yard was primarily used as storage sheds for 
produce and goods, (Figure 16) and included a twin gabled Goods Shed (Figure 17), as well as 
holding various other railway workshops and the first carriage shed.   
 
The Prince Alfred Workshops originally consisted of four similarly designed brick buildings build 
in the late 1870 to early 1880s.  The workshops were used by railway staff and included the 
Blacksmith’s Workshop, the Carpenter’s Workshop, the District Engineer’s Office (later used as 
the Safety and Training Offices) and the Draughtsman’s Office (later used as the Survey Section 
and Electric Train Running Section Offices).  In the 1990s, the former Draughtsman’s Office was 
temporarily restored and functioned as an office but was soon vacated along with the former 
District Engineers Office. The District Engineers Office and the Draughtsman’s Office are the 
only surviving buildings from the 1870s station yard. Currently both remnant buildings are 
vacant and boarded up (Figure 18). 
 
In 1926, the Prince Alfred Substation complex was constructed in order to supply electrification 
to the newly constructed electric suburban railway network, as conceived by the railway 
engineer John Bradfield.  The Prince Alfred Substation is one of three substations that were 
designed by Bradfield himself - the other two are at Hurstville and Marrickville.  
 
The construction of Central Electric saw the demolition of the majority of the produce and 
goods sheds, carriage sheds and some workshops.  The width of the area was reduced and the 
sidings became used for the maintenance and holding of Central Electric rail carriages.   
 
The area was further reduced in the mid 20th century with the construction of prefabricated 
demountable buildings, which have recently been replaced by modern demountables.  
(Figure 21)  
 
In the 1990s, the use of the sidings as an area for carriage storage and maintenance was 
completely phased out and the construction of the Airport Rail Link and tunnel resulted in the 
demolition of the Carpenter’s and Blacksmith’s Workshop.  
 
 

                                            
10 NSW Railcorp and Rappoport Conservation Architects and Heritage Consultants, Precinct 2:  Prince Alfred 
Sidings in Central Station CMP, June 2013, pp2-5. 
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Figure 16:  c1872, View of goods yard of First Sydney Station. 
Source:  Precinct 2:  Oakes, Central, p10. 
 
 
 

  
 
Figure 17:  c1871, view of twin gabled sandstone Goods Shed constructed in c1860s and demolished in 
the 1920s to make way for the construction of Central Electric. 
Source:  RailCorp CD, photographer unknown, State Rail Authority of NSW Collection, 0398. 
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Figure 18: District Engineers Office (middle) and Draughtman’s Office (right), c1870s. Source: Sheedy, 
Sydney Yard Conservation Plan, 1988.   
 

 
 
Figure 19: Carpenters Workshop (now demolished) circa late 20th century. Source: Sheedy, Sydney Yard 
Conservation Plan, 1988.   
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Figure 20:  1902 Plan: The second Sydney Yard. 
Source: Oakes, Central, p12. 
 

 

Figure 21:  2013: View south of prefabricated buildings referred to in CMP, since demolished. New 
demountables have been erected in their place. Source: Precinct 2 - Prince Alfred Sidings in Central Station 
CMP, 2013, p2. 
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4.0 SITE AND FABRIC ASSESSMENT 

4.1 General Setting 
Central Station Conservation Management Plan (CMP) identifies the site as being located within 
Precinct 2 – the Prince Alfred Sidings, an area that lies to the east of Central Station.  Prince 
Alfred Park and Chalmers Street are located to the east of the precinct, with the Devonshire 
Pedestrian Subway to the north, railway tracks and the Airport Link line to the west and the 
Cleveland Street Bridge to the south. (Figure 22 to Figure 33)  
 

  
 
Figure 22: Looking southeast towards site from 
end of Platform 17, Central Station.   
 

 
Figure 23: Looking east across Chalmers Street 
towards the Royal Exhibition Hotel.  
 

  
 
Figure 24: Southeast corner elevation of former 
Railway Institute Building taken from Chalmers 
Street. 
 

 
Figure 25:  Interpretation signage for former 
Railway Institute Building on Chalmers Street 
fence. 
 
 
 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 27 
 

  
 
Figure 26: Looking north west from Chalmers 
Street towards site access road.  Entrance to 
Central Station is on right. 
 

 
Figure 27: View east from site access road.  Former 
Railway Institute Building is on right. 
 

  
 
Figure 28: Looking southeast across park towards 
Prince Alfred Park Pool. 
 

 
Figure 29: Looking south across Prince Alfred Park. 

  
 
Figure 30: Looking southwest towards boundary of 
site from Prince Alfred Park. 
 

 
Figure 31: Looking west towards boundary of site 
from Prince Alfred Park.  Former Railway Institute 
Building is in view. 
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Figure 32: Boundary of site and Prince Alfred Park. 
Mature Fig Trees grow along perimeter.  

 
Figure 33: Looking west into site from Prince 
Alfred Park.  Prince Alfred Substation is in view. 
 

4.2 Central Station Precinct 2 – Prince Alfred Siding 
The Prince Alfred Sidings Precinct includes the former Railway Institute Building, the Prince 
Alfred Substation and associated ancillary buildings, the Former District Engineer’s Office and 
Draughtsman’s Office.  Centrally located are recently constructed demountable buildings that 
are used as offices for railway staff, a carpark area and storage areas.  The eastern boundary of 
the precinct is defined by a steep embankment and retaining wall to Prince Alfred Park, which is 
located at the higher level. (Figure 34 to Figure 56).  
 
The Central Station CMP describes the Precinct in the Inventory Sheet as follows: 

 
The Prince Alfred Sidings are located on the eastern perimeter of the site, forming the boundary between 
the Railway yards and Prince Alfred Park. The site is bounded by the Central Electric flyovers on the west, 
the Devonshire Street Pedestrian Subway to the north and the Cleveland Street Bridge to the south. 
 
The precinct contains a number of interesting and substantial buildings. In the north eastern corner of the 
precinct is the Railway Institute Building, an impressive red brick building with sandstone detailing in the 
Queen Anne Revival style, constructed in 1891, featuring moulded semi plastic bricks of over twenty 
different profiles used to form sills, stringcourses and parapets, Dutch Gables occur over the three 
projecting side bays and to the hipped gallery and a steeply sloping tile roof surmounted by a lead lantern. 
A library annexe was added in 1898, with a second extension added in 1924. The precinct also contains a 
large brick substation complex constructed in c. 1926 to supply the new electric suburban system 
constructed at the time. 
 
At the southern end of the precinct are two two storey brick buildings with tiled roofs (being the former 
District Engineers Office and the former Draughtsman’s Office, both currently unused), the only extant 
parts of the 1870s workshop complex. The Blacksmiths and Carpenters Workshops were demolished in 
the late 1990s to make way for construction of the Airport Rail Link. Between the substation and the 
former District Engineers Office and the former Draughtsman’s Office are several mid 20th Century 
demountable buildings, areas of carparking and some material storage. Included in this area are slabs of 
sandstone that were removed from the Western Forecourt and Hay Street ramp during waterproofing 
works. They are likely to be former paving stones. 
 
The eastern boundary of the precinct is adjacent to Prince Alfred Park, much of which is a steep 
embankment, and includes a number of mature trees. 
 
Demolition: With the construction of the Airport Rail Link and the tunnel under Prince Alfred Park in the 
late 1990s, the Blacksmiths and Carpenters Workshops were demolished. 
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The remnant working sidings of the mid 1990s have been removed.11 
 

                                            
11 Central Station CMP, Prince Alfred Sidings Inventory Sheet, 2013, pp. 5-6. 

  
 
Figure 34: South elevation of former Railway 
Institute Building.   
 

 
Figure 35: View southeast towards site.  Former 
Railway Institute Building is on the left. 
 

  
 
Figure 36: North elevation of former Railway 
Institute Building. 
 

 
Figure 37: View southeast along site access road 
towards site.  Prince Alfred Substation is on left. 
 

 
 

 
Figure 38: Looking east between former Railway 
Institute Building and Prince Alfred Substation. 
 

 
Figure 39: North-east façade of Prince Alfred 
Substation with non original external switches. 
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Figure 40: West elevation of Prince Alfred 
Substation. Note brick piers and corbelled top. 
The building has a strong vertical emphasis. 
 

 
Figure 41: West elevation of Prince Alfred 
Substation showing infilled windows. Note security 
mesh covering to ground floor windows. 
 

  
 
Figure 42: South elevation of Prince Alfred 
Substation. 
 

 
Figure 43: Looking north with Prince Alfred 
substation on the left and Switching House on the 
right. 
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Figure 44:  Detail of Pump Well doors. 
 

 
Figure 45:  North west elevation. Pump well doors 
under stairs on left side. 
 

  
 
Figure 46:  West elevation of Compressor House. 
Source: Prince Alfred Substation in Central Station 
CMP, 2013, p2. 
 
 

 
Figure 47: Ground floor windows with security 
mesh over. 

  
 
Figure 48:  View northeast across carpark area 
towards Prince Alfred Substation and boundary of 
site. 
 

 
Figure 49: View southeast towards maintenance 
facility and office demountable buildings. 
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Figure 50: Perimeter fence and cable gantry. 

 
Figure 51:  Retaining wall and embankment along 
eastern boundary of site towards Prince Alfred 
Park.  
 

  
 
Figure 52: Hazard materials storage in containers 
located on northern boundary. 
 

 
Figure 53: Former Engineer’s Office and 
Draughtsman Office located beyond fence at 
southern end of the Prince Alfred Sidings. 
 

  
 
Figure 54: View of Airport Line and tunnel showing 
its close proximity to the Draughtsman’s Office to 
left. 
 

 
Figure 55: Former District Engineer’s Office west 
façade, fenced off and boarded up. 
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5.0  HERITAGE SIGNIFICANCE 

Central Railway Station Precinct is listed on the State Heritage Register, Railcorp’s S170 Register 
and Sydney LEP 2012 and the Central Station Conservation Management Plan should be used to 
guide works within the curtilage of the station. Full heritage listings are contained in the 
Appendices at the rear of this report. 
 
5.1 SHR Statement of Heritage Significance  
Sydney Terminal and Central Railway Stations Group 
The significance of the Sydney Terminal and Central Railway Stations Group is summarised in 
the NSW State Heritage Register Listing #01255 as follows: 
 

THE SYDNEY TERMINAL AND YARDS:  
• As the site of the first Sydney Terminal and the starting point of the main line, from which the NSW rail 

network grew;  
• For its continuity of railway use since 1855;  
• As the site of one of the first passenger stations in NSW;  
• As a major terminal by world standards, comparable with late Victorian and Edwardian metropolitan 

stations in Europe, Great Britain and North America;  
• Containing the Mortuary Station, one of five pre 1870 stations surviving in the State;  
• As the first major terminus to be constructed in Australia and the only example of a high level terminus 

in the country;  
• As a unique terminal, in NSW, not only in extent but also for the high standard of design of the 

associated buildings in particular the Mortuary Station, Railway Institute and the Parcels Post Office;  
• Containing two of the three station buildings, in NSW designed by the Colonial or Government Architect 

in NSW;  
• As one of the two longest continuously operating yard/workshop complexes in Australia, dating from the 

1850s. Although many of the original functions have been superseded, or operations transferred to 
other sites, evidence of the working 19th century yard remains extant;  

• As a major multi-level transport interchange between pedestrians, vehicular traffic and trains and later 
trams and subsequently buses. Since its establishment in 1855 it has been one of the busiest transport 
interchanges in Australia;  

• As the larges formally planned addition to the urban fabric of Sydney prior to World War 1, intended to 
form a gateway to the city;  

• As the site of the Benevolent Asylum and Carters Barracks and Devonshire Street Burial Ground and 
Stations, evidence of which is likely to be found in the archaeological record;  

• As a major public work undertaken in numerous stages between 1855 and 1930 by two branches of 
the Department of Public Works, the Railway and Tramway Construction Branch and the Colonial (later 
Government) Architects Branch;  

• For the evidence provided of the changing technology of train travel from steam to electric trains, 
indicated not only by the declining yard workforce but also by the changes in yard layout and signalling 
work practices;  

• As point of entry to the city for visitors from country NSW and a major departure point for travellers 
within Australia;  

• The railway yards, the Mortuary Station, Railway Institute Building, terminus and clock tower are familiar 
Sydney landmarks, particularly to rail travellers.  
 
PRECINCT 1: THE WESTERN YARD:  

• For their continual operation as a rail yard since the introduction of railways to NSW in 1855;  
• As site of the first and second Sydney Terminals and the Mortuary Station;  
• Whitten virtually abandoned Sydney work in order to construct the main line network in the country 

areas.  
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THE DARLING HARBOUR BRANCH LINE  
• Containing one of the first overbridges and cuttings constructed in Australia, part of the first phase of 

railway construction in NSW;  
• As a vital link with Darling Harbour and for the export of wool and other agricultural products from 

country NSW;  
• For the surviving fabric which provides evidence of change embankment and retaining wall and bridge 

construction techniques.  
 
THE MORTUARY STATION  

• As one of a pair of purpose built mortuary or receiving stations, the only known example in Australasia. 
Whilst the station at Sydney remains in its original location, the Rookwood Station has been relocated;  

• As a fine, rare example of 19th century Venetian Gothic;  
• As the finest example of a covered single platform type station in Australia and the most elaborately 

detailed stations, of its period. The detail includes a rare example of a tiled platform, elaborately carved 
stonework and joinery, furniture and decorative wrought iron work;  

• As one of few Gothic Revival buildings designed by the Colonial Architect James Barnet, a highly praised 
design, marking a high point in his career and considered to be one of his finest designs;  

• For its association with Victorian rituals surrounding death and mourning. The building was designed as 
an elaborate setting for the example of the use of trains rather than horse drawn carriages to transport 
coffins to cemeteries;  

• As one f few Gothic revival buildings of the period that were designed for a function other than for 
churches or schools. The style was selected to provide an appropriate atmosphere for the mourners;  

• As an early example of the introduction of Venetian Gothic motifs including the colonnade which 
screens the platform;  

• As a fine example of stone masonry including an arcade with foliated capitals and carved intrados 
(soffit), metal and wood work.  

• For the role played by the colonial Architect James Barnet in encouraging the art of stone masonry 
through his designs;  

• For its association with the development of the Rookwood Necropolis, one of the largest garden 
cemeteries in the world;  

• As a local landmark, visible from locations such as Prince Alfred Park, the Cleveland Street Bridge and 
the forecourt of Sydney University.  
 
THE WEST CARRIAGE SHEDS  

• One of few surviving working buildings on the site, whose industrial character, specialised layout and 
form demonstrate former functions and operations;  

• As the smaller, and remaining of two carriage sheds, built for the servicing of carriages;  
• Part of the extension of the Sydney Terminal shortly after the turn of the century;  
• The disuse of the carriage sheds provides evidence of the changing nature of rail travel and work 

practices, such labour intensive processes no longer being undertaken within the Sydney Yards.  
 
PRECINCT 2: THE PRINCE ALFRED SIDINGS  

• Contain the only remains of a workshop building within the Sydney Terminal complex, which date from 
the 1870s, and also the Railway Institute;  

• Mark the eastern boundary of the once extensive Sydney yards.  
 
THE RAILWAY INSTITUTE  

• The first Railway Institute to be established in Australia;  
• A fine example of the Queen Anne revival style, based on English precedent. The building exhibits 

characteristic features of the style including Dutch Gables, the use of moulded brickwork and Marselle 
roof tiles;  

• For its role in the continuing education of the railway employees, through evening classes;  
• A setting for social activities for the railway employees;  
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• Containing significant plagues and memorials to railway employees;  
• Containing a rare, and largely intact, example of a small scale, late Victorian Hall.  

 
PRECINCT 3: THE SYDNEY TERMINAL - THE TERMINUS  

• The first major terminus, and the only high level terminal, to be constructed in Australia, the design of 
which was overseen by experts from NSW, Victoria and Queensland. Comparative in scale and quality 
of design to the major European and American termini;  

• A major transport interchange, with numerous tram lines on different levels, the most complex in 
Australia;  

• A major planned urban design aimed at improving Sydney, in contrast to the haphazard beginning and 
former unplanned growth of the rail termini. The only major building of this period in Sydney where the 
urban setting was consciously designed to complement, and provide views of the main structure;  

• A symbol of the progress of the development of the city and the railway;  
• A major public building designed by the Government Architect WL Vernon, and detailed by GM Blair, 

and completed by his successor George McRae. The only railway station designed by Vernon, and his 
most adventurous free classical design;  

• A major sandstone building, one of the few to be constructed, in Sydney, outside of the heart of the 
CBD. The use of sandstone reflected the status of the building as a major public building;  

• For its design as an elaborate progression of spaces, from the tram portico to the booking hall to the 
concourse and into the (proposed) train shed, enhancing the sense of journey. This contrasted with the 
previous station which had grown into an unplanned conglomeration of platforms;  

• The largest station to have been constructed in NSW, previously the major country stations such as 
Albury were grander both in scale and decorative detail than the Sydney Terminal;  

• The Sydney Terminal would have been even grander had the train shed been constructed covering the 
platforms. The changing of the design as a cost cutting measure reflects the economic conditions of the 
time. The construction of Stage Two during the war years, however, reflects the importance of this 
transport link to the Australian economy;  

• A rare example, in Sydney, of the use of multi level vehicular approaches, the separate approaches for 
tram, pedestrian and vehicle, being identified at the outset as being a particular feature;  

• The clocktower, completed as part of the second stage, is a well known Sydney landmark, nicknamed 
"the working mans watch";  

• Containing such planning innovations as separate subways for passengers and baggage handling and 
the main assembly platform [concourse];  

• Further investigation may reveal the main assembly platform to be one of the earliest uses of reinforce 
concrete floor slabs in NSW;  

• Marking a period of prosperity for the railways and a subsequent decline in other forms of transport, in 
particular the more unreliable coastal shipping, following construction of the north coast Railway 1910-
1922;  

• The manner in which different structural systems, such as the three pin and crescent truss roofs, were 
used throughout the design to form a variety of spaces;  

• The original floor plan indicates separate waiting facilities for different classes of passenger and for 
women. These distinctions have largely disappeared, with the exception of the use of a system of 
classes on the transcontinental trains and the XPT and Explorers;  

• For the inclusion, in the design, of up-to-date technology including telephones and telegraphs.  
 
THE PARCEL POST OFFICE  

• The only purpose built post office building, of this period in Sydney;  
• An indication of the importance of rail in carrying parcels;  
• An example of the work of the Government Architects Vernon and McRae and their principal design 

architect, GM Blair;  
• A fine example of neo-classical detailing on one of the few brick and sandstone public buildings in inner 

Sydney;  
• A landmark in Railway Square;  
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• An early example of a concrete and steel framed office building of fire proof construction.  
 
PRECINCT 4: THE SYDNEY YARD  

• The yard contains one of the earliest sewers in Metropolitan Sydney, built by the newly formed 
Department of Public Works in the mid 1850s;  

• The site of the workshops which were the heart of the working yard in the mid to late 19th century;  
• Containing evidence of the changing technology of train travel, commencing with steam locomotives in 

the mid 1850s;  
• Showing the impact of the decentralisation of railway functions, which began in the 1880s, on the 

Sydney Yard.  
 
PRECINCT 5: THE CENTRAL ELECTRIC STATION  

• Association with JJC Bradfield and the construction of the City Electric Railway, and the Sydney Harbour 
Bridge in the late 1920s;  

• One of a number of inner Sydney stations designed by JJC Bradfield, of which two are above ground, 
Milsons Point and Central Electric;  

• Containing the most elaborate station entrance (Elizabeth Street), of the City Circle stations;  
• For the continuation of the neo-classical architectural vocabulary and the use of sandstone for the 

station building and the viaduct;  
• For its continuous use as a commuter station for the Sydney suburban lines;  
• For the use of 'state of the art' reinforced concrete construction.  

 
The full SHR citation is contained in Appendix A. 
 
5.2 S170 Statement of Heritage Significance  
Central Railway Station and Sydney Terminal Group 
The significance of Central Railway Station and Sydney Terminal Group is stated in the S170 
listing, NSW Heritage Inventory Database #4801296 as follows: 

 
Extracted from 2013 CMP:  
Central Station is the largest railway station and transport interchange in NSW and is of State 
significance for its historical, aesthetic, technical values and for its research potential. With its grand 
sandstone edifices and approaches it is a well known landmark in Sydney.  
 
The site contains the original Sydney Railway Company grant on which the first Sydney Station and 
yards were opened, in 1855, and so represents over 150 years of railway operations in the same place, 
making it the oldest and the longest continuously operated yard in Australia.  
 
The Sydney Terminal precinct has a high level of historic significance associated with its early 
government and institutional uses, as well as being the site of Sydney’s second major burial ground, the 
Devonshire Street cemetery. Archaeological evidence of the government and institutional uses is rare 
and has high research potential.  
 
Central Station site contains evidence of the first phase of railway construction in NSW and has been 
the major hub of rail transportation in NSW since the mid 19th century and has the ability to 
demonstrate the evolution of changes in the NSW railways and in railway technology over the past 150 
years, from steam to electric, reflected in the changes in yard layout and in signaling work practices. The 
Darling Harbour branch line and associated sandstone Ultimo Railway Overbridge is the only remaining 
example of railway infrastructure built for the Sydney Railway Company and is the oldest piece of 
railway infrastructure in NSW. The Prince Alfred Sidings contains some of the oldest remaining 
workshops in the NSW railway system. The Prince Alfred Substation is part of the Bradfield 1926 
electrification works and was designed by Bradfield himself. The site has technical heritage value in such 
elements as: the Darling Harbour Dive; Central Electrics flyovers; the elliptical arch construction of the 
Elizabeth Street Viaduct; the western approach ramp underbridge the three pin truss roof of the 
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porte-cochère; the Devonshire Street subway (probably the first of its type in Australia); the underground 
men’s toilets; and the early mail, parcels and luggage subway system.  
 
The main terminus building, accentuated by its clock tower and approach ramps, exemplifies the 
predominant use of sandstone at the site and it has been sited to dominate its surroundings and to 
mark the importance of the railway to both the city and the State. The construction of the Sydney 
Terminus was the largest planned intervention into the urban fabric of Sydney at the time and it was 
the only major complex of the period where the urban setting was consciously designed to enhance and 
provide views to and from the main structure. With its multi layered access modes and above ground 
level platforms not only was the development extraordinarily innovative but also the largest incursion 
into the southern part of Sydney prior to World War I.  
 
Some of Sydney's most notable 19th and 20th century architects and engineers have worked on the 
Central Station site, including: James Wallace and William Randle who together designed and built the 
first railway from Sydney to Parramatta and the associated Darling Harbour Branch Line; the last 
serving Colonial Architect, James Barnet (Mortuary Station); the first NSW Government Architect, Walter 
Liberty Vernon (the main Terminus building and the Parcels Post Office); and the Chief Engineer for the 
City Underground and Sydney Harbour Bridge, Dr John Jacob Crew Bradfield (Central Electric). Mortuary 
Station, the main terminus building and the Parcels Post Office were the only designs undertaken for the 
NSW Railways by the Colonial Architect and the Government Architect within the Department of Public 
Works.  
 
The main terminus building is enhanced by its Neo-classical architectural features together with the high 
quality workmanship and materials it contains, from carved sandstone, marble and terrazzo to cedar 
joinery, acid etched glazing and metalwork balustrades.  
 
The same fine quality in design, materials and workmanship is seen in Mortuary Station, the Railway 
Institute and also in the Neo-classical Chalmers Street Entrance, the Central Electric Station main 
façade and the Parcels Post Office, all of which tends to unify these buildings with the main terminus.  
The Mortuary Station is a fine and rare example by James Barnet of the Gothic Revival architectural 
style and is the only remaining example of a mortuary station in NSW. The exemplary Federation 
Anglo-Dutch architectural style of the Railway Institute is significant and it was as the first institute of its 
type in Australia, demonstrating 19th century initiatives in railway workers educational and recreational 
facilities. The Parcels Post Office contains fine brickwork and sandstone detailed facades and 
documents the association of the site with railway postal services.  
 
The significance of Central Station is widely appreciated by the broad community for its sense of place 
and theatre; as an extraordinary place of work for employees past and present and their families; and 
by many specialist transport and heritage community groups. 

 
The full S170 citation is contained in Appendix A. 
 
5.3 Central Station CMP 2013 Statement of Significance 
The Central Station CMP contains Inventory Sheets for the Prince Alfred Sidings that describe 
the history and significance of the Precinct and provides conservation policies for each built 
element.  
 
5.3.1 Significance Precinct 2 - Prince Alfred Sidings  
The Central Station CMP Inventory Sheet contains an overview of Heritage Significance for 
Precinct 2: Prince Alfred Siding as follows: 

 
The Prince Alfred Sidings has historical associations with the development of the Sydney rail network 
and the first and second Sydney terminuses.  It is the site of the original rail yards at the Sydney 
Terminal, commenced in 1855.  It also contains the only extant workshops at the Sydney Terminal, 
which were contemporary with the second Devonshire Street Station.   
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Element  Grading  Condition 
Adjacent Parkland including 
mature trees (owned by Sydney 
City Council) 

HIGH  
 

Unknown 
(owned by City of Sydney Council) 

Potential Goods Shed LITTLE TO MODERATE Unknown  
Potential Archaeology – trackwork 
 

NIL Unknown – likely disturbed 

 
Table 3: Table showing Prince Alfred Sidings Gradings of Significance and Condition from CMP.  
 
5.4 Heritage Items within Precinct 2: Prince Alfred Sidings  
5.4.1 Prince Alfred Substation  
The Prince Alfred Substation (2.1) borders the site and is considered to be of high heritage 
significance.  The following overview of Heritage Significance for the Prince Alfred Substation 
has been extracted from the CMP: 

 
Of historical technical significance because the building was pivotal to Bradfield’s 1926 electrification of 
the City Circle line and the new Central Electric Station.  The Prince Alfred Substation is one of three 
substations in Sydney designed by Bradfield.  The building displays aesthetic significance in the features 
of the Inter War Stripped Classical architectural style it contains.13 

 

Element  Grading  Condition  Comment 
Prince Alfred Substation Overall HIGH Fair  
Views and Vistas LITTLE N/A  
Context and Setting  LITTLE N/A  
Main Substation and Annexe HIGH Fair  
Ancillary Switching Station MODERATE Fair  
Roofs 
 

LITTLE Good Recently modified 

Brick Facades 
 

HIGH Fair Except for brick infill of windows 
(eastern façade main SS).  Brick 
parapet addition, roof level, 
northwest corner main SS - intrusive 

Doors and Windows HIGH Fair Except where in filled 
External Staircases LITTLE Fair  
Drainage and Downpipes  MODERATE Poor  
‘NSWGR’ Clock by Seth 
Thomas 

MODERATE Good Upper office level SS 

Timber Roll of Honour HIGH Good  
Archaeological Potential LITTLE to MODERATE Some 

potential 
In open area to south of substation 

Interior elements LITTLE Unknown Note access to interior was not 
possible in 2013.  Assessment is 
based on 1996 CMP, Inventory 
Sheet 2.5.1. 

 
Table 4: Table showing Prince Alfred Substation gradings of significance and condition.  The substation is 
considered to be of High significance overall.  Source: Prince Alfred Substation – Precinct 2:  Prince 
Alfred Sidings in CMP, p4. 
 

                                            
13 Prince Alfred Substation, Precinct 2:  The Prince Alfred Sidings in Central Station CMP, p4. 
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5.3.2 Pre-Fabricated Buildings  
The Pre-Fabricated Buildings (2.2) referred to in the CMP, of little significance, have recently 
been replaced with new demountable buildings.14 
 
5.3.3 Prince Alfred Workshops  
The Prince Alfred Workshops are located at the south western corner of the site and 
considered to have heritage significance.  The following overview of Heritage Significance for 
the Prince Alfred Workshops has been extracted from the CMP: 
 

The Prince Alfred workshops are located on part of the original mid 19th Century grant to the Sydney 
Railway Company and constitute the only remaining buildings on the Central Station site which date 
back to the 1870s station and yard. The Prince Alfred Sidings themselves are rare being part of the 
oldest railway yards in NSW. The workshops are some of the oldest remaining workshops in the NSW 
rail system. While the buildings may not be highly intact, they represent part of the layout of the Prince 
Alfred Sidings during the Victorian era of the second Sydney Station and appear to be able, to an 
extent, to demonstrate workshop practices of that era.15  

 
Element  Grading  Condition  Comment 

Prince Alfred Workshops 
Overall  

HIGH  Poor  

 

 

Views and Vistas  MODERATE  N/A   

Context and Setting  LITTLE  N/A  

Former Draughtsmans Office HIGH  Very Poor   

Former District Engineers Office  HIGH  Very Poor   

Eastern Embankment  MODERATE  Fair   

Airport Tunnel Entrance  MODERATE  Good  Intersects original 
eastern embankment  

Remnant Sandstone Blocks  HIGH  Fair   

Archaeological Potential  LITTLE to MODERATE  

 

Some potential  

 

Potential for artefact 
deposits within building 
cavities.  

 
 
Table 5: Table showing Prince Alfred Workshops ratings of significance.  
All buildings are considered to have High significance. 
Source:  Prince Alfred Workshops – Precinct 2:  Prince Alfred Sidings in CMP, p3. 

                                            
14 Pre-Fabricated Buildings, Precinct 2:  The Prince Alfred Sidings in Central Station CMP, p3. 
 
15 Prince Alfred Workshops, Precinct 2:  The Prince Alfred Sidings in Central Station CMP, p5. 
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5.5.2 Prince Alfred Park – NSW Heritage Database #2424675 
Prince Alfred Park forms the south east boundary of the Prince Alfred Sidings Precinct.   
 
Prince Alfred Park is listed as Heritage Item #1406 in the Sydney LEP which contains the 
following summary of the park’s significance:  
 

Historically significant as the first park in Australia laid out for the purpose of holding an Agricultural 
Society Intercolonial Exhibition in 1870. The layout and mature vegetation are extremely important 
historical items. The park has immense historical and aesthetic significance, and is also of social 
significance. The park has historical associations with the NSW Agricultural Society and with Benjamin 
Backhouse, Architect.17 

 
5.6 Places of Aboriginal Significance in the vicinity 
The area of Central Station is known to be located on Cadigal land, a tribe of the Eora people, 
and a continued Aboriginal presence has remained despite the documented decimation of the 
Eora people in the late eighteenth century.18 The NSW Atlas of Heritage Places and Central 
Station CMP indicate that there are no particular places of Aboriginal significance on or near the 
subject site, however the broader area of Central Station and its surrounds contains many 
historical indigenous associations.   
 
5.7 Prince Alfred Sidings Historical Archaeological Potential 
The Central Station CMP Inventory Sheet for the Prince Alfred Sidings describes the historical 
archaeological potential of the Precinct as follows: 

The Prince Alfred Sidings precinct has low to moderate historical archaeological potential associate with 
post 1880s development of the sidings. This area has been railway land since the 1850s and the 
establishment of the first Redfern Railway Station. 
 
The 1855 survey shows some elongated lightweight structures along the eastern boundary of the 
precinct, which also forms the eastern boundary of the site as a whole. There are no railway lines within 
the precinct at this time. By 1865 many of these lightweight buildings are gone. At this time there are 
few buildings within the precinct with the exception of some sheds at the terminus of a set of sidings 
extending southwest from the central turntable. These sheds were in the location later occupied by the 
carpenter’s workshop (1880s), which in turn was removed by the Airport Rail Link development in the 
mid 1990s. It is unlikely any substantial evidence of these pre 1880s sheds or sidings will survive in the 
archaeological record. 
 
By 1884, numerous sheds and sidings are shown in the Prince Alfred Sidings precinct. All of these, 
except the former District Engineer’s Office and former Draughtsman’s Office have since been 
demolished. Many of the sheds in this area appear to have been lightweight, but the large carpenters 
and blacksmiths shops at the southern end of the precinct were brick and the c. 1871 goods shed at 
the northern end of the precinct was sandstone (Figure 5). The goods shed was demolished in the 
1920s to make way for the electric substation. Some disturbed evidence of the footings of the goods 
shed and other associated structural features may remain under the open area to the south of the 
substation. Structural evidence of the carpenters and blacksmiths shops are likely to have been largely 
removed by construction of the Airport Rail Link. 
 
The open areas currently used for carparking on the eastern side of the extant buildings may contain 
some evidence of trackwork from the former sidings. 

                                            
17 NSW Heritage Register Listing – The Railway Institute Building;  
http://www.environment.nsw.gov au/heritageapp/ViewHeritageItemDetails.aspx?ID=2424675 
18 Central Station CMP, NSW Railcorp and Rappoport Conservation Architects and Heritage Consultants, June 
2013, p.31. 
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6.0   CONSERVATION POLICIES   

6.1 Prince Alfred Sidings Conservation Policies 
The following policies extracted from the Central Station CMP, Prince Alfred Sidings Inventory 
Sheet are relevant to the site. The policies and their relevance to the subject site are shown in 
Table 6 below; 
 
Policy No. Policy Relevance To Subject Site 
1.  Follow Overall 
Conservation Policies 
 

See Part 4 and the Conservation 
Policy Summary at 1.2. in CMP. 
 
 

The proposal has been developed with 
an understanding of the significance of 
the site and the conservation 
management policies contained in the 
Central Station Conservation 
Management Plan (CMP). 
 
TfNSW acknowledge the site’s heritage 
values and have referred to the CMP as 
the principal document to guide heritage 
management. The CMP should be made 
available to all contractors working on 
the project to ensure a full understanding 
of the heritage values of Central Station. 

2.  Implement Fabric 
Guidelines 
 

 See Part 5 in this CMP: Fabric 
Conservation Guidelines.  

  

This policy refers to alterations and 
maintenance of existing fabric, rather 
than new buildings and should be 
followed for any works involving 
alterations to the Prince Alfred 
Substation. 

3. Heritage Process 
 

When considering change follow the 
Heritage Flow Charts that form an 
Appendix to this CMP: 
A  Major Works Heritage process Flow 
Chart: or  
B  Minor Works Heritage Process Flow 
Chart 
 

Refer to Flow Charts located at 
Appendix A and Appendix B, Central 
Station CMP. 
Recommended procedures contained in 
the Central Station CMP should be 
implemented to carry out the works. 

4. Item Specific 
Policy: Heritage 
Listing 
 

Ensure appropriate statutory approvals 
or exemptions are obtained prior to 
change on the site because: 
- The precinct is within the overall listing 
on the State Heritage Register under the 
NSW Heritage Act 1977 for Sydney 
Terminal and Central Railway Stations 
Group. 
- The precinct is within the overall listing 
of the Central Railway Station and 
Sydney Terminal Group on RailCorp’s 
Heritage and Conservation Register 
under Section 140 of the NSW Heritage 
Act 1977. 

All appropriate statutory approvals and 
exemptions should be obtained prior to 
any change on the site due to its SHR, 
S170 and COS heritage listings. 

5. Item Specific 
Policy: Embankment 
 

Retain the alignment of the boundary 
between Prince Alfred Park and the 
Railway Yard. 
 

The proposed substation should not 
impact on the embankment at the 
boundary and its alignment between 
Prince Alfred Park and the Railway Yard. 
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Policy No. Policy Relevance To Subject Site 
6. Item Specific 
Policy: Embankment 
 

Commission and implement a 
Landscape Maintenance Plan that 
identifies, and contains provisions for the 
retention of, any significant planting. 
Liaise with the City of Sydney to 
facilitate retention of mature vegetation 
along embankment along eastern 
boundary of site. 
 

The proposal does not include any 
works to the embankment.  

7. Item Specific 
Policy: Development 
 

ere is scope for future development on 
parts of this precinct, particularly where 
the pre-fabricated buildings are 
currently relocated.  Any development 
should have limited heritage impact on 
the adjoining Sydney Yards, Prince Alfred 
Workshops, Substation or Prince Alfred 
Park. Carry out a detailed archival 
recording prior to any works. 

Development is possible in parts of the 
precinct provided it has limited heritage 
impact on the Prince Alfred Workshops, 
Substation and Prince Alfred Park.  

A site dilapidation survey should be 
undertaken prior to the works and a 
detailed archival recording made of 
specific parts of any heritage items, such 
as the Prince Alfred Substation, to be 
changed prior to carrying out the works. 

8. Item Specific 
Policy: Archaeology 

If any remnant evidence of the former 
goods shed needs to be disturbed, this 
will need to be done under the 
supervision of a suitably qualified and 
experienced archaeologist under 
approval or exemption pursuant to s60 
of the NSW Heritage Act.  

Works to be carried out in accordance 
with this policy. 

 
Table 6: Table showing Conservation Policies related to The Prince Alfred Sidings and relevance to 
subject site. Source:  Precinct 2: 2.0 Prince Alfred Sidings, Central Station CMP, pp.6-7. 
 
6.2 Prince Alfred Substation Conservation Policies  
The following policies extracted from the CMP Inventory Sheet are relevant to the Prince 
Alfred Substation.  Policies 1-4 are general policies as per those for the Prince Alfred Sidings and 
the policy for archaeology is also the same. The item specific policy for use is relevant to the 
proposal. It is stated in Table 7 below; 
 
Policy No. Policy Relevance To Subject Site 
5. Item Specific 
Policy: Use 
 

Continue the use of these buildings as 
sub stations, to provide power for the 
City Electric network. Should the existing 
use be no longer required, investigate 
adaptive reuse opportunities of all or 
part of the complex. Suitable uses could 
include staff facilities, workshops, or 
commercial or community use with 
access from Prince Alfred Park. 

The Prince Alfred Substation has 
outlived its original purpose. The 
equipment is at the end of its serviceable 
life and no longer meets the 
requirements of the BCA for a Class 8 
building. The upper levels of the building 
would be suitable for future adaptive 
reuse.  

 
Table 7: Table showing Conservation Policies related the Prince Alfred Substation.  
Source:  Precinct 2: Prince Alfred Sidings Inventory Sheet, Central Station CMP, p.5. 
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6.3 Pre-fabricated Buildings Conservation Policies  
The policy below relates to the site of the Pre-fabricated buildings, which were previously 
located to the immediate south of the subject site and have since been replaced with modern 
demountables.  Policy 5 relates to the relationship between redevelopment to Prince Alfred 
Park and is contained in Table 8 below; 
 
Policy No. Policy Relevance To Subject Site 
5. Item Specific 
Policy: 
Redevelopment 
 

Development on this site is acceptable, 
as long as the scale of any new 
structure does not impact upon the 
context of Prince Alfred Park. 

The subject site is located between the 
demountables and the Prince Alfred 
Substation. The new substation must not 
impact upon the context of Prince Alfred 
Park. 

 
Table 8: Table showing Conservation Policies related the Administration and Services Group.  
Source:  Precinct 2: Prince Alfred Sidings Inventory Sheet, Central Station CMP, pp.3-4. 
 
6.4 Prince Alfred Workshops Conservation Policies  
The Prince Alfred Workshops are located beyond the demountable buildings to the south of 
the subject site and none of the item specific policies are relevant to the current proposal. 
 
6.5 Conservation Policy Summary 
In summary the CMP permits redevelopment of the subject site provided it is done sensitively 
so that it has minimal impact on the heritage significance of Central Station, the Prince Alfred 
Substation, Prince Alfred Park and other heritage items within the vicinity. The proposed 
substation should not impact on the embankment at the eastern boundary and its alignment 
between Prince Alfred Park and the Railway Yard.  
 
A site dilapidation survey should be undertaken prior to the works and a detailed archival 
recording made of specific parts of any heritage items, such as the Prince Alfred Substation, to 
be changed prior to carrying out the works. Adaptive reuse of the Prince Alfred Substation and 
ancillary buildings is permissible. 
 
With respect to archaeology, the CMP Gradings of Significance and Condition for Prince Alfred 
Sidings grades potential archaeology as nil, condition unknown – likely disturbed however for the 
Prince Alfred Substation it grades potential archaeology little to Moderate – some potential in 
open area south of substation. This is the area of the subject site. 

Prince Alfred Sidings Conservation Policy 8 and Prince Alfred Substation Conservation Policy 5 
states: 

If any remnant evidence of the former goods shed needs to be disturbed, this will need to be done 
under the supervision of a suitably qualified and experienced archaeologist under approval or 
exemption pursuant to s60 of the NSW Heritage Act. 

The Archaeological Management Plan contained in the CMP indicates that an archaeologist 
should be notified if remains are found in the area.     
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7.0  THE PROPOSAL 

7.1 Background 
Transport for NSW is currently undertaking the Power Supply Upgrade Program to meet the 
actual and projected increase in power demands on the Sydney Trains electrical network. A 
power supply study undertaken as part of the program found that the existing Prince Alfred 
Substation needs to be replaced. 
 
Transport for NSW is proposing to replace Prince Alfred Substation with two new substations; 
one at Lee Street and one at Chalmers Street. The two proposed substations would be located 
within the heritage listed precinct of Central Station, within or near the rail corridor. 22 
 
In April 2015 a proposal to construct the Chalmers Street Substation, a new two-storey 
substation adjacent the Prince Alfred Substation, was prepared by GHD. (Figure 63) In May 
2015 Tonkin Zulaikha Greer Architects were engaged by TfNSW to prepare façade studies for 
the substation.  This commission was extended in June 2015 to include the documentation of 
an alternate façade for the building. The TZG façade forms part of the current proposal. 
 
7.2 Description of the Proposal 
The proposed site is accessed via the existing roadway entrance to the Prince Alfred Sidings 
Precinct, located to the south of the Chalmers Street entrance to Central Station. The proposal 
involves construction of a new substation on the hardstand area between the existing Prince 
Alfred Substation and the new Sydney Trains CBD Network Base. This site occupies part of the 
footprint of the former Lighting Depot and demountable buildings. The proposal also involves 
works to the existing Prince Alfred Substation building.  
 
The Chalmers Street Substation, Review of Environmental Factors (REF) prepared by GHD 
describes the proposal as follows: 
 

The proposal involves the construction and operation of a new two-storey substation within the Prince 
Alfred Sidings Precinct (owned by Sydney Trains). The new substation would supply traction power to 
the Main Line tracks and the Eastern Suburbs Railway around Central Station, as well as power to the 
Sydney Trains 11 kV network. It would include electrical equipment, together with office facilities and 
staff amenities. 
 
The new substation would be accessed via the existing access driveway to the Prince Alfred Sidings 
Precinct, which is located to the south of the pedestrian entrance at Central Station, near the 
intersection of Chalmers Street and Devonshire Street.  
 
The proposal also includes works to the existing Prince Alfred Substation to allow the existing substation 
western cable tunnel to be extended and reused as a high voltage feeder cable route. Other works to 
the existing substation would involve fire isolating the substation building to enable it to be repurposed 
for other uses, and constructing a new link room on the north-eastern corner of the Prince Alfred 
Substation, outside the existing building.23 

 
 
  

                                            
22 GHD, Transport for NSW, Power Supply Upgrade Program, Chalmers Street Substation, Central Station, Review of 
Environmental Factors, April 2015 
23 ibid 
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The proposal has been designed to integrate all relevant considerations, including: 
 

• the heritage significance of the State heritage listed Central Station site/group 
• urban design and visual considerations 
• functional and operational needs and requirements 
• access and maintenance 
• security. 

The proposal includes the following works: 
 

Site works 
• Establish temporary construction compound  

• Site leveling, excavation and piling for new footings and slabs 
• Possible duplication of existing overhead wiring structure 

New Substation 
• Construct a new two storey substation with natural grey flat precast concrete panels to the lower 

level and natural grey vertically ribbed precast panels to the upper level, with one face of the ribs 
painted a colour and vertical bays of ventilation storm louvres between the precast panels. 
Storm louvres, security mesh, roller shutters and other personnel doors are proposed to be metal 
with a powder coat paint finish.  

• Construct a basement level cable tunnel to connect to existing Prince Alfred Substation cable tunnel. 

Alterations and additions to the Prince Alfred Substation 
Underground 

• Excavation associated with the extension of the cable tunnels and fire egress under the driveway to 
connect to the new substation at basement level 

• Construction of new stairs at basement level below the existing north east stairs 
• Construction of a new staircase inside the basement cable tunnel between the proposed building and 

the main Prince Alfred Substation building 
• New openings at basement level to connect the cable tunnel beyond.  
• Underpinning of corners of existing substation adjacent cable tunnel connection 
• New cable tunnel under driveway to connect to track side with wing walls to cable head wall in the 

rail cutting 

Above ground 
• Construction of a new Eastern Suburbs Rail Link Room (the link room) to the north east facade of 

the Prince Alfred Substation connecting to the existing cable tunnels in Prince Alfred Substation 
• Repairs and security treatment to the pump well doors at the north east end of the north west 

façade which are to be fixed shut 
• Replacement of the existing ground floor windows with steel ventilation louvres backed with security 

mesh (18 off) 

Ancillary Works 
• Construction of a new steel framed platform and security mesh enclosure for a new harmonic filter, 

switchboards and transformers. 
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The proposal is described in the following architectural drawings titled, Chalmers Street, Airport 
Line 0.352km, Substations – Power Supply Upgrade, prepared by TZG and GHD, which are 
included as an Appendix at the rear of this report: 
 
Firm Number Drawing Revision 
TZG SK-01 Site Plan 02 
TZG SK-11 Ground Floor Plan 02 
TZG SK-12 Level 1 Plan 02 
TZG SK-21 Elevations 1 02 
TZG SK-22 Elevations 2 02 
TZG SK-23 North Elevation Overall 02 
TZG SK-25 Façade Plan Setout and Detail – Ground Floor 01 
TZG SK-27 Façade Details 1 01 
TZG SK-28 Façade Details 2 01 
TZG SK-29 Finishes Schedule 01 
TZG SK-31 3D View 1 02 
TZG SK-32 3D View 2 02 
TZG SK-33 3D View 3 02 
TZG SK-35 3D View 1 – View from North 02 
TZG SK-36 3D View 2 – View from Rail Corridor 01 
TZG SK-37 3D View 3 – View from Park 01 
    
GHD 2656-2650-CSSS-AR-0002 Site Plan D 
GHD 2656-2650-CSSS-AR-0003 Basement Floor Plan C 
GHD 2656-2650-CSSS-AR-0004 Ground Floor Plan D 
GHD 2656-2650-CSSS-AR-0005 Level 1 Floor Plan E 
GHD 2656-2650-CSSS-AR-0006 Roof D 
GHD 2656-2650-CSSS-AR-0010 North West Elevation E 
GHD 2656-2650-CSSS-AR-0011 South West Elevation D 
GHD 2656-2650-CSSS-AR-0012 North East Elevation D 
GHD 2656-2650-CSSS-AR-0013 South East Elevation   D 
GHD 2656-2650-CSSS-AR-0015 Sections D 
GHD 2656-2650-CSSS-AR-0020 Perspectives D 
GHD 2656-2650-CSSS-AR-0030 PA Substation Cable Tunnel D 
GHD 2656-2650-CSSS-AR-0031 ESR 1500V Link Room and Environs  D 
GHD 2656-2650-CSSS-AR-0032 ESR 1500V Link Room C 
GHD 2656-2650-CSSS-AR-0033 ESR 1500V Link Room PA SS Cable Shaft B 
GHD 2656-2650-CSSS-AR-0034 Prince Alfred Substation Elevations A 

 
Table 9: Drawing list. 
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Figure 60: View from access road looking south past Prince Alfred Substation. TZG, 2015  
 

 
  
Figure 61: View from the rail corridor looking north east. TZG, 2015  
 





 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 53 
 

 
 
Figure 64: Existing survey Prince Alfred Substation. Degotardi, Smith & Partners, 2015  
 

 
 
Figure 65: Proposed elevations Prince Alfred Substation. Degotardi, Smith & Partners, 2015  
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7.3  Options Considered  
The existing equipment in the Prince Alfred Substation is at the end of its working life and the 
building, whilst in relatively good condition, is no longer considered fit for purpose as it does not 
meet the requirements of many current standards including the Earthquake Code and the BCA.  
 
Many options were considered in the design process prior to TZG’s involvement ranging from 
doing nothing, to upgrading the Prince Alfred Substation and to constructing two new 
substations at Lee Street and Chalmers Street to replace the existing substation and adaptively 
reusing the building for another purpose.  
 
The REF noted: 
 
Upgrading the Prince Alfred Substation was not considered to be a viable option for the following reasons: 

• much of the equipment within the existing substation is nearing the end of its economic life 

• upgrading the existing substation would involve undertaking construction activities in an operational 
substation over long time durations (during rail shutdowns only), increasing the risk of network 
reliability issues 

• the upgraded substation would not comply with existing building standards under the Building Code of 
Australia and Australian Standard AS 2067-2008 Substations and high voltage installations exceeding 
1 kV a.c, as a result of restrictions imposed by the site and its configuration 

• it is a high cost option 

• the Sydney Trains Electrical Operations Centre is located within the Prince Alfred Substation building 
and therefore any expansion within the building would also require the relocation of these 
operations.24 

As a result, doing nothing was not really considered a viable option, nor was upgrading the 
existing Prince Alfred Substation. 
 
The preferred option involved replacing the Prince Alfred Substation with two new substations 
and Lee Street and Chalmers Street. The Lee Street substation is located on the opposite side 
of the rail corridor and has been submitted as a separate s60 application. This substation has 
been designed to supply traction power to the Sydney Central Yard tracks. The proposed new 
substation at Chalmers Street has been designed to supply traction power to the Main Line and 
Eastern Suburbs Line tracks around Central Station and to provide supply to the 11kV network. 
 
The REF concludes: 
 

Replacing Prince Alfred Substation with the new substations would address the non-compliance issues, 
as the new substations would be built in accordance with current standards and building guidelines. It 
would also avoid the risk of network reliability issues associated with upgrading the existing substation. 
 
Although the proposed substations at Lee Street and Chalmers Street can be constructed and operated 
individually, both are required to meet the objectives of the PSU Program. 25 

 
  

                                            
24 GHD, Transport for NSW, Power Supply Upgrade Program, Chalmers Street Substation, Central Station, Review of 
Environmental Factors, April 2015 
25 ibid 
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7.3.1 Previous Façade Proposal 
The façade to the Chalmers Street substation designed by GHD comprised a combination of 
pre cast concrete panels, brick faced precast concrete panels, steel framed security mesh and 
aluminium louvres in a vertical arrangement as illustrated below. (Figure 66) 
 

 
 

  
 
 
Figure 66: 2015 Proposal for Chalmers Street Substation, GHD. 
 
Rappoport Heritage Consultants assisted GHD with this design to mitigate the potential for 
heritage impacts and prepared a Statement of Heritage Impact to accompany the proposed 
new substation, works to the Prince Alfred Substation and ancillary works. Rappoport describe 
the proposed new substation as follows: 
 

The design of the proposed building primarily reflects its technical function. Rappoport has worked with 
the architects to inflect the design so as to both sympathise with the site and preserve the distinct 
identity of the adjacent Prince Alfred Substation group. The materials would be primarily brick, in colours 
reflecting those of the site: the dark brown of the existing Substation and several other buildings across 
the Central Station site (including the proposed Lee Street substation), and the lighter colour of the 
nearby former Railway Institute. The facades of the building would be divided into vertical sections, as 
well as by full height louvred openings, to reflect the vertical emphasis of both Substation and Institute. 
At the same time there is no attempt to mimic those buildings; the design is frankly contemporary, 
rendering it distinguishably contemporary as required by Article 22.2 of the Burra Charter and 
preserving the legibility and significance of the Substation group. 26 
 

  

                                            
26 Rappoport Heritage Consultants, Statement of Heritage Impact, New Chalmers Street Substation & Associated 
Works, Prince Alfred Sidings, Central Station, Sydney, NSW, April 2015 
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7.3.2 Tonkin Zulaikha Greer Architect’s Façade Options 
TZG worked with GHD to design the recently submitted Lee Street Substation and hence are 
familiar with the heritage constraints of the Central Station site. The Chalmers Street substation 
is located across the rail corridor opposite the site of the Lee Street Substation, and it was 
considered important that there be a dialogue between these two contemporary elements 
within this historic railyard setting and that they hence share a common language. The 
relationship to the context, particularly the neighbouring Prince Alfred Substation, was also 
critical to the design in terms of character, scale, form, siting, materials, colour and detailing. 
 
At the outset of the current project Tonkin Zulaikha Greer Architects (TZG) inspected the site 
and reviewed the recommendations for the Prince Alfred Sidings Precinct contained in the 
CMP. Constraints and opportunities were then identified to inform the design process.   
 
At preliminary design stage, five options were developed for the substation enclosure that 
responded to the urban and heritage context and that met all of the functional requirements 
behind the ‘skin’ of the building.  These façade options were workshopped with key TfNSW 
stakeholders and also assessed from a heritage perspective. Key views were considered and the 
relationship between the new building and the Prince Alfred Substation assessed. The preferred 
option was then developed to form the basis of the current proposal.  
 
The substation comprises two interlocking forms – the two storey substation itself and the 
adjacent transformer yard which is open to the sky. The facade options shared a common 
design approach to the building, treating it as a distinctly contemporary freestanding sculptural 
element that interpreted the movement of trains in its façade treatment. A vertical emphasis to 
the façade was adopted to achieve this aim and to relate it to the brick piers of the 
neighbouring Prince Alfred Substation and to the Lee Street Substation proposed across the 
tracks.  
 
All façade options experimented with a moiré effect, similar to the design for the Lee Street 
Substation, to accentuate the sense of movement perceived when passing the substation from 
the rail corridor. This was achieved through the repetition of evenly spaced vertical elements. 
The substation at Chalmers Street is larger than that at Lee Street and has a much greater 
ventilation requirement, requiring full height louvres. The relationship to the heritage listed 
Prince Alfred Substation influenced the proportioning of the façade elements at Chalmers 
Street, making it different to Lee Street, but from the same family, utilising a similar architectural 
language and palette of materials. 
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Option 1 
In Option 1, the substation walls comprised of bays of aluminium louvres sitting on a 1m high 
concrete upstand for protection.  The bund walls to the transformer yard were detailed as 
200mm thick flat precast concrete panels. (Figure 67-69) This option was the least expensive, 
however did not have a good relationship to either the Prince Alfred Substation nor the Lee 
Street Substation.  

 
 
Figure 67: Option 1 View 1, TZG Architects 
 

 
 
Figure 68: Option 1 View 2, TZG Architects 
 

 
 
Figure 69: Option 1 View 3, TZG Architects 
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Option 2 
After concerns about the extensive use of metal in a potentially live electrical environment were 
voiced, Option 2 was developed where the façade of the substation was made up of precast 
concrete panels with a vertical ribbed detail to the upper level and flat precast panels to the 
lower level, similar to that proposed at Lee Street.  The overall wall thickness of the panels was 
increased to 300mm. (Figure 70- 72). The proportion of the louvre bays was not considered 
appropriate and the bund walls impractically high. 

 
 
Figure 70: Option 2 View 1, TZG Architects 

 
 
Figure 71: Option 2 View 2, TZG Architects 
 

 
 
Figure 72: Option 2 View 3, TZG Architects 
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Option 3 
Option 3 differs from Option 2 in the detailing of the flat precast panels at ground level.  This 
option was developed in response to GHD’s initial concerns about achieving clearances 
between the new substation and adjacent building structures and site elements.  Therefore in 
this option, the ground level precast elements were reduced to 200mm thickness with the 
upper level panels projecting. (Figure 73– 75). The proportion of the vertical louvre bays was 
also not considered sympathetic to the Prince Alfred Substation in this option. 

 
 
Figure 73: Option 3 View 1, TZG Architects 
 

 
 
Figure 74: Option 3 View 2, TZG Architects 
 

 
 
Figure 75: Option 3 View 3, TZG Architects 
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Option 4 
Following relevant stakeholders’ review of the first three options, it was decided that Option 2 
was the most favoured option to be developed further.  Therefore, Options 4 and 5 were 
evolved to provide a more detailed investigation into the approved option. 
 
In Option 4, the overall 300mm precast wall thickness was retained and the visual relationship 
between the existing Prince Alfred Substation and the new substation improved by the vertical 
articulation of the new façade elements.  The precast panel bays, which are based on a 2m wide 
module combined with a 1m wide louvre module, ensured a façade rhythm, which closely 
referenced the scale and spacing of the Prince Alfred piers.  The colour black was used as a 
recessive element to one side of the precast ribs. (Figure 76- 78).  
 

 
 
Figure 76: Option 4 View 1, TZG Architects 
 

 
 
Figure 77: Option 4 View 2, TZG Architects 
 

 
 
Figure 78: Option 4 View 3, TZG Architects 
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Option 5 
Option 5 provided an alternative to Option 4 in that both the precast and louvre modules 
were based on a 2m width and the paint colour to one side of the precast ribs was related to 
the brick colour of the existing Prince Alfred Substation. (Figure 79- 80).  
 

 
 
Figure 79: Option 5 View 1, TZG Architects 
 

 
 
Figure 80: Option 5 View 2, TZG Architects 
 

 
 
Figure 81: Option 5 View 3, TZG Architects 
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Final Option 
After meeting with stakeholders it was agreed that a combination of Options 4 and 5 was the 
preferred final option for the façade of the new substation. (Figures 82-84) Works to the Prince 
Alfred Substation and ancillary structures remained as per the original GHD documentation 
with minor alterations to take on board heritage concerns. 
 
In the final option the proposed substation walls are precast concrete, with a vertical ribbed 
arrangement to the upper level and flat precast panels to the lower level, similar to that 
proposed at the Lee Street Substation, to accentuate the sense of movement in the facade.  
The walls are divided into bays with vertical banks of louvres in a 1m wide module, resulting in a 
similar scale and façade rhythm to the piers of the neighbouring Prince Alfred Substation.  
 
The bund walls to the transformer yard are similarly detailed in concrete to the lower portion, 
however, have a sculptural aluminium 1800mm high top section to reduce the wind load on the 
wall.  The folded form of the aluminium louvres closely relate to the ribs of the precast panels, 
which ensures that the change of the material does not result in loss of visual coherence of the 
façade.  Concrete and aluminium, with an industrial aesthetic, are considered appropriate 
materials for the building’s rail yard setting. 
 
Coloured treatments to one side of the ribs were explored during the design process and 
ranged from black to a colour similar to the bricks of the Prince Alfred Substation, the latter has 
been chosen as the final colour. The colour to one face of the vertical ribs is recessive, yet, will 
accentuate the moiré effect and help identify the building as an integral part of the rail yard 
operations. 
 

 
 
Figure 82: Final Option View 1, TZG Architects 
 

 
 
Figure 83: Final Option View 2, TZG Architects 
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Figure 84: Final Option View 3, TZG Architects 
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8.0 STATEMENT OF HERITAGE IMPACT 

8.1    Discussion of Heritage Impacts 
The proposed Chalmers Street Substation has been designed to provide the required power to 
the rail network, whilst respecting the heritage significance of Central Station and the Prince 
Alfred Sidings Precinct. Works are also required to the Prince Alfred Substation to achieve this 
aim. The following table discusses the heritage impacts of the proposed works and 
recommends mitigation measures: 
 

Proposed works Discussion of Heritage Impacts Heritage Impact 
Establish temporary 
construction compound  
 

The subject site is currently hardstand of 
sufficient size to establish a construction 
compound and provide site accommodation. 
Access will need to be maintained past the site 
during construction to the demountable 
buildings and rail corridor beyond. 
 
A dilapidation survey of the area proposed for 
the temporary construction compound should 
be prepared before and after the works and 
any damage repaired and necessary cleaning 
carried out at the conclusion of the works. 
 

Minor adverse, but 
acceptable, heritage impact. 
(Temporary) 
 
 

Site levelling and excavation 
for new footings and slabs 
 

The CMP Gradings of Significance and 
Condition for Prince Alfred Sidings grades 
potential archaeology as nil, condition unknown 
– likely disturbed however for the Prince Alfred 
Substation it grades potential archaeology little 
to Moderate – some potential in open area 
south of substation. This is the area of the 
subject site. 
 
Prince Alfred Sidings Conservation Policy 8 and 
Prince Alfred Substation Conservation Policy 5 
states: 
If any remnant evidence of the former goods shed 
needs to be disturbed, this will need to be done 
under the supervision of a suitably qualified and 
experienced archaeologist under approval or 
exemption pursuant to s60 of the NSW Heritage 
Act. 
 
The archaeological management plan contained 
in the CMP indicates that an archaeologist 
should be notified if remains are found in the 
area. 
 

Minor adverse, but 
acceptable, heritage impact.  
 
 

Possible duplication of 
existing overhead wiring 
structure 
 

An overhead wiring structure runs over the 
airport line at present. It may be necessary to 
duplicate this structure to carry additional 
cables. There are many similar structures in the 
rail corridor.  
 
 
 
 
 
 
 
 

Neutral heritage impact.  
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Proposed works Discussion of Heritage Impacts Heritage Impact 
New substation  

 
 

Construct a new two storey 
substation with natural grey 
flat precast concrete panels 
to the lower level and natural 
grey vertically ribbed precast 
panels to the upper level, 
with one face of the ribs 
painted a colour and vertical 
bays of ventilation storm 
louvres between the precast 
panels. 
 

orm louvres, security mesh, 
roller shutters and other 
personnel doors are 
proposed to be metal with a 
powdercoat paint finish. 

The new substation building is required to 
supply power to the rail network and has a 
functional industrial aesthetic appropriate to its 
railyard setting.  
 
The new substation will have a visual impact on 
the Prince Alfred Sidings precinct as viewed 
from trains approaching Central Station and 
from the southern end of the platforms. This 
has been minimized through careful design.  
The substation will be barely visible from Prince 
Alfred Park, which is located at a higher level. 
 
The building has been designed to read as a 
sculptural object comprising two interlocking 
forms. The substation comprises two storeys, 
whilst the transformer yard is open to the sky, 
with walls of a lower height.  
 
The building has been sited to align with the 
neighbouring Prince Alfred Substation to the 
north west, scaled to read as secondary to this 
heritage listed interwar, utilitarian building and 
detailed to respond to its character. The façade 
of the original brick substation has a vertical 
emphasis with brick piers and a corbelled top. 
 
The vertical bays of louvres break down the 
scale of the facade and relate to the piers of 
the neighbouring Prince Alfred Substation. 
 
Similar to the proposed substation at Lee 
Street, the new substation has flat lower level 
precast walls whilst the upper level has a ribbed 
patterning to give a moiré effect. The colour to 
one face of the vertical ribs responds to the 
colour of the masonry of the adjacent 
substation and will accentuate this effect.  
 
The building has been designed to be recessive 
from a distance, with metal detailing finished in 
a dark colour, however, close up the level of 
detailing is similar to that of its counterpart, the 
Prince Alfred Substation. 
 
The building is distinctly contemporary and 
reversible, should at any time in the future the 
site be needed for another function. 
 

Minor adverse, but 
acceptable, heritage impact 

Construct a basement level 
cable tunnel to connect to 
existing Prince Alfred 
Substation cable tunnel. 

A new basement level tunnel is required to 
connect to the existing Prince Alfred Substation 
basement to provide egress and run cables. 
This will not be seen as it is located 
underground. 
 

cavation and site disturbance should be kept to a 
minimum and an archaeologist notified if any 
remains are found. 

Minor adverse, but 
acceptable, heritage impact. 
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Proposed works Discussion of Heritage Impacts Heritage Impact 
Alterations and additions to 
the Prince Alfred Substation 
 

  

Underground 
 

These works will not be visible above ground. Minor adverse, but 
acceptable, heritage impact 

Excavation associated with 
the extension of the cable 
tunnels and fire egress under 
the driveway to connect to 
the new substation at 
basement level 

 

The cable tunnels and fire egress are required 
to be extended to connect the two 
substations. 
 
Excavation and site disturbance should be kept 
to a minimum and an archaeologist notified if 
any remains are found. 
 

nor adverse, but acceptable, 
heritage impact. 

Construction of new stairs at 
basement level below the 
existing north east stairs 

 

New stairs are required for egress. These stairs 
are located underground. 
 
Excavation and site disturbance should be kept 
to a minimum and an archaeologist notified if 
any remains are found. 
 

Minor adverse, but 
acceptable, heritage impact. 

Construction of a new 
staircase inside the basement 
cable tunnel between the 
proposed building and the 
main Prince Alfred Substation 
building 
 

New stairs are required for egress. These stairs 
are located underground. 
 
Excavation and site disturbance should be kept 
to a minimum and an archaeologist notified if 
any remains are found. 
 

Minor adverse, but 
acceptable, heritage impact. 

New openings at basement 
level to connect the cable 
tunnel beyond.  
 

Two new openings are required at basement 
level to connect the cable tunnel and egress 
path between the two substations. Care should 
be taken when making the new openings to 
ensure the stability of the building is not 
jeopardised. Refer underpinning below. The 
proposal will not be seen above ground and 
involves a minimal loss of fabric. 
 
Carry out an archival recording of the area 
prior to undertaking the works. 
 

Minor adverse, but 
acceptable, heritage impact. 

Underpinning of corners of 
existing substation adjacent 
cable tunnel connection 
 

Underpinning should be undertaken in a careful 
methodical manner in order to ensure the 
stability of the buildings corners adjacent the 
proposed new openings. Monitor the upper 
level walls throughout the works for any signs 
of cracking. 
 

Minor adverse, but 
acceptable, heritage impact. 

New cable tunnel under 
driveway to connect to track 
side with wing walls to cable 
head wall in the rail cutting 
 

The new cable tunnel network is required to 
be extended to connect to the track-side. 
 
Excavation and site disturbance should be kept 
to a minimum and an archaeologist notified if 
any remains are found. 
 
 
 
 
 
 
 
 

Minor adverse, but 
acceptable, heritage impact. 
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Proposed works Discussion of Heritage Impacts Heritage Impact 
Alterations and additions to 
the Prince Alfred Substation 
 

  

Above ground   
Construction of a new 
Eastern Suburbs Rail Link 
Room (the link room) to the 
north-east facade of the 
Prince Alfred Substation 
connecting to the existing 
cable tunnels in Prince Alfred 
Substation. Removal of non-
original switches from façade. 
 

The proposed link room is a single storey brick 
structure proposed to the north-east façade. 
The link room is proposed behind the existing 
egress stair and will not be visually dominant.  
A matching brick bond pattern and brick colour 
is proposed to further minimize the impact of 
the addition. The new addition is clearly 
articulated from the original substation by 
recessing the brickwork at the join. 
 

Minor adverse, but 
acceptable, heritage impact. 

Repairs and security 
treatment to the pump well 
doors at the north east end 
of the north west façade 
which are to be fixed shut 
 

The existing timber doors are proposed to be 
repaired with security treatment added to the 
interior face and fixed shut, maintaining the 
existing appearance from the public domain.  

Neutral heritage impact. 

Replacement of the existing 
ground floor windows with 
steel ventilation louvres 
backed with security mesh 
(18 off) 
 

Secure ventilation is required to the cable 
tunnel of the existing substation building.  
The existing ground floor windows are covered 
by steel security mesh, face fixed. The proposal 
includes removal of this non-original mesh and 
replacement of the windows with metal 
ventilation louvres backed with security mesh. 
The louvres and their frames would be colour 
matched to the colour of the steel window 
frames and would include a central mullion to 
match the original windows respecting the 
original configuration 
 
It is recommended that the louvres be fitted 
into the existing window frames. If this is not 
achievable, the existing window frames should 
be salvaged and stored for potential reuse in 
the future. 
 
Archival recording should be undertaken prior 
to carrying out these works. 
 

Minor adverse, but 
acceptable, heritage impact. 

Ancillary Works   
Construction of a new steel 
framed platform and security 
mesh enclosure for a new 
harmonic filter, switchboards 
and transformers 
 

This structure is proposed to be steel framed 
with security mesh infill panels, all powder 
coated black. It is sited near the embankment 
to the north east of the proposed substation 
and straddles the brick and concrete roofed 
cable tunnel. It has been designed to read as a 
transparent, recessive contemporary element. 
The top of the structure is 2m above the 
ground level of Prince Alfred Park, however, it 
will be barely visible from the public domain 
due to its location, detailing and screening by 
the existing park security fence and 
embankment planting including large trees.  

Minor adverse, but 
acceptable heritage impact 

 

Table 10: Discussion of heritage impacts of the proposal. 
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8.2  Assessment Against CMP Conservation Policies 
8.2.1 General Conservation Policies 
The Central Station CMP recommends conservation policies for each item of significance. Table 
11, below, lists those common to all items. 
 
Policy No. Policy Assessment 
1.  Follow Overall 
Conservation 
Policies 
 

 See part 4 of CSCMP and the 
Conservation Policy Summary at 1.2  
 
 

Relevant overall Conservation Policies 
contained in the Central Station CMP will 
be implemented. Refer Table 11 below. 

 

2.  Implement 
Fabric Guidelines 
 

 See Part 5 of the CSCMP. These guidelines pertain largely to 
alterations and additions to existing fabric 
rather than to new buildings and should be 
followed for any works involving 
alterations or additions to existing buildings 
on site. 

 
3. Heritage 
Process 
 

When considering change follow the 
Heritage Flow Charts that form an 
Appendix to this CMP: 
A  Major Works Heritage process Flow 
Chart: or  
B  Minor Works Heritage Process Flow 
Chart 
Refer to Flow Charts located at 
Appendix A and Appendix B , Central 
Station CMP. 
 

Recommended procedures contained in 
the Central Station CMP will be 
implemented.  

4. Heritage Listing 
 

Ensure appropriate statutory approvals 
or exemptions are obtained prior to 
change on the site …. 

All appropriate statutory approvals and 
exemptions will be obtained prior to any 
change on the site due to its SHR, S170 
and COS heritage listings. 
 

 
Table 11: Assessment of the proposal against general conservation policies. 
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Table 12, below, assesses the proposal against the policies contained in Section 1.2 of the 
Central Station CMP – Summary of Heritage Conservation Policies and Strategies 
Policy No. Strategies Assessment 
3.  Managing 
Change 
 

3.4 Ensure all works likely to impact on 
heritage values of the overall site or of 
an individual element are accompanied 
by a Statement of Heritage Impact 
(SOHI). 

This SoHI accompanies the proposal in 
accordance with this policy. 

 

 3.5 Ensure all works likely to impact on 
heritage values of the overall site or of 
an individual element are preceded by 
an archival recording of the element in 
its configuration. 
 

It is recommended that a dilapidation 
survey be prepared before and after the 
works and that any damage be rectified 
prior to handover. 
 
Archival recording is recommended prior 
to carrying out any works to the Prince 
Alfred Substation in the areas affected by 
changes including the new openings to 
connect the cable tunnels in the basement, 
works associated with the link room 
including the removal of redundant 
switches, pump well doors repairs and the 
removal of security mesh and insertion of 
new louvres to the ground floor window 
openings.  
 

 3.6 Ensure new work, new fabric and 
new service installations: 
a) recognise the major heritage status of 
the Central Station CMP area, in 
particular elements of exceptional and 
high significance, and do not result in a 
lessening of the heritage significance of 
an area, or of an element; 

a) The proposal recognizes the heritage 
status of the Central Station CMP area 
and respects the Prince Alfred Sidings 
precinct and heritage items located in the 
vicinity including the Prince Alfred 
Substation, Railway Institute Building, 
Former District Engineer’s and 
Draughtsman’s Offices and Prince Alfred 
Park.  
 

 b) are located where possible in areas of 
no or low significance; 

The new substation is proposed in an area 
that has previously been disturbed and is 
currently used for hardstand carparking.  

 c) are based on an understanding of the 
original design concept and are 
compatible with the high quality of 
Central Station in terms of design, detail, 
materials and workmanship; 

 

The Prince Alfred Substation has outlived 
its original purpose and will be made 
available for adaptive reuse once the 
works are completed. The proposed new 
substation is a utilitarian building that is 
required to provide power to the rail 
network. The design, details, materials and 
workmanship will combine to create a 
high quality, functional, industrial aesthetic 
appropriate to the Prince Alfred Sidings 
railyard setting. 

 d) can be easily identified as new work 
and, where possible, are reversible; and 

 

The new substation can easily be identified 
as new work and is reversible, in so far as 
it could be demolished in the future. The 
changes to the Prince Alfred Substation 
are sympathetic, yet easily identified as 
new work. 
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Policy No. Strategies Assessment 
 e) are sympathetic to, but do not mimic, 

significant fabric and spatial qualities in 
terms of scale, proportioning, colour, and 
texture. 

The Prince Alfred Substation is a utilitarian 
interwar brick building, that features a 
corbelled top and brick piers that divide 
the façade into vertical bays punctuated by 
openings. The proposed new substation is 
a two storey building, of a lesser scale than 
the existing substation, sited to align to the 
north-west with its historic counterpart.  
The simple interlocking forms of the new 
substation and transformer yard reflect the 
utilitarian nature of the building’s use and 
respond to the simple forms of the Prince 
Alfred Substation. The precast concrete 
façade of the new building is plain at the 
lower level and ribbed at the upper level, 
with one face painted, to create a sense of 
movement or moiré effect when viewed 
from moving trains. This also relates to the 
recently approved Lee Street Substation 
located opposite the site adjacent the 
Darling Harbour Cutting, tying the two 
new elements together. Vertical bays of 
ventilation louvres break down the scale of 
the substation and relate it to the vertical 
bays of the Prince Alfred Substation. The 
notion of a corbelled top is maintained in 
the transformer yard through the use of 
aluminium top piece, shaped to match the 
precast detail to the top of the substation. 
The proposed new substation is 
sympathetic to the Prince Alfred 
Substation without mimicking it through 
the use of appropriate scale, 
proportioning, materials, detailing and 
colour. Significant fabric and spatial 
qualities are retained by the proposal. 
 

5.  Setting, Views 
and Landscape 
 

5.1 Encourage new uses and 
developments adjacent to the Central 
Station CMP area that are compatible 
with the primary railway use of the site 
and provide opportunities to celebrate 
and interpret the heritage values of 
Central Station and minimise negative 
heritage impacts. 

The proposed use of the site for a 
substation that provides power to the rail 
network is considered compatible with the 
primary railway use of the site and 
appropriate to the Prince Alfred Sidings 
precinct.  
The new building interprets rail movement 
through the use of vertical patterned 
ribbing to the upper walls and relates to 
both the adjacent Prince Alfred Substation 
and the proposed Lee Street Substation 
located across the rail corridor in terms of 
architectural language. 
Upon completion of the new substation, 
the upper levels of the Prince Alfred 
Substation will be available for adaptive 
reuse. 
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Policy No. Strategies Assessment 
6.  Archaeological 
Management 
 

6.1 Follow the precinct and element 
specific policies for archaeological 
management outlined in the inventory 
sheets of this CMP. 
 

An Archaeological Work Method 
Statement has been prepared to mitigate 
any potential impacts. 

7.  Heritage 
Conservation & 
Major Works 
 

 Policy as per 3.6 See response to policy 3.6 

 
Table 12: Assessment of the proposal against Sections 1.2 and 4 of Central Station CMP. 
 
8.2.2 Prince Alfred Sidings Conservation Policies 
 
Policy No. Policy Assessment 
5. Item Specific 
Policy: 
Embankment 
 

Retain the alignment of the boundary 
between Prince Alfred Park and the 
Railway Yard. 
 

The proposed substation will not impact 
on the boundary and its alignment 
between Prince Alfred Park and the 
Railway Yard. 
 

6. Item Specific 
Policy: 
Embankment 
 

Commission and implement a 
Landscape Maintenance Plan that 
identifies, and contains provisions for the 
retention of, any significant planting. 
Liaise with the City of Sydney to 
facilitate retention of mature vegetation 
along embankment along eastern 
boundary of site. 

The proposal does not include any works 
to the embankment.  

7. Item Specific 
Policy: 
Development 
 

There is scope for future development 
on parts of this precinct, particularly 
where the pre-fabricated buildings are 
currently relocated.  Any development 
should have limited heritage impact on 
the adjoining Sydney Yards, Prince Alfred 
Workshops, Substation or Prince Alfred 
Park. Carry out a detailed archival 
recording prior to any works. 

The proposed works will have minimal 
impact on the Prince Alfred Workshops, 
Railway Institute Building, Sydney Yards 
and Prince Alfred Park. The new 
substation will partially obscure the lower 
portion of the southern elevation of the 
Prince Alfred Substation. 

Detailed archival recordings are 
recommended for areas to be changed 
prior to carrying out any works. Refer 
Policy 3.6. 

8. Item Specific 
Policy: Archaeology 

If any remnant evidence of the former 
goods shed needs to be disturbed, this 
will need to be done under the 
supervision of a suitably qualified and 
experienced archaeologist under 
approval or exemption pursuant to s60 
of the NSW Heritage Act.  

Archaeology will be managed in 
accordance with Unexpected Heritage 
Finds Guideline contained in TfNSW’s 
Quality Management System.  
 

 
Table 13: Assessment of the proposal against site-specific Prince Alfred Sidings policies, Central Station 
CMP. 
 
 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 72 
 

8.2.3 Prince Alfred Substation Conservation Policies 
 
Policy No. Policy Relevance To Subject Site 
5. Item Specific 
Policy: Use 
 

Continue the use of these buildings as 
sub stations, to provide power for the 
City Electric network. Should the existing 
use be no longer required, investigate 
adaptive reuse opportunities of all or 
part of the complex. Suitable uses could 
include staff facilities, workshops, or 
commercial or community use with 
access from Prince Alfred Park. 
 

The Prince Alfred Substation has outlived 
its original purpose. The equipment is at 
the end of its serviceable life and no 
longer meets the requirements of the 
BCA for a Class 8 building. Upon 
completion of the new substation, the 
upper levels of the Prince Alfred 
Substation will be available for adaptive 
reuse. 

5. Item Specific 
Policy: Archaeology 
 

If any remnant evidence of the former 
goods shed needs to be disturbed, this 
will need to be done under the 
supervision of a suitably qualified and 
experienced archaeologist under 
approval or exemption pursuant to s60 
of the NSW Heritage Act. 
 

Archaeology will be managed in 
accordance with Unexpected Heritage 
Finds Guideline contained in TfNSW’s 
Quality Management System.  
 

 
Table 14: Assessment of the proposal against site-specific Prince Alfred Substation policies, Central 
Station CMP. 
 
8.3    Assessment of Proposal 

The following is a discussion of the potential impacts as a result of the proposal. 
 
•  The following aspects of the proposal respect or enhance the heritage significance of the 

item or conservation area for the following reasons: 
The new substation will provide necessary power to the rail network, retaining the use of 
the site for rail purposes. The design of the façade of this utilitarian building is distinctly 
contemporary, yet recessive and adopts an industrial aesthetic appropriate to the railyard 
setting. The palette of materials is robust and simple comprising concrete and steel, with 
vertical ribbed precast panels to the upper walls, painted one side, to give a moiré effect, 
interpreting the movement of trains in the Sydney Yards. The design has a relationship to 
both it’s historic counterpart - the Prince Alfred Substation and its contemporary 
counterpart - the proposed Lee Street Substation, located on the opposite side of the rail 
corridor.  
 

•  The following aspects of the proposal could detrimentally impact on heritage significance. 
The reasons are explained as well as the measures to be taken to minimise impacts: 
The proposal involves the replacement of the Prince Alfred Substation with a new 
substation. The Prince Alfred Substation has outlived its original purpose. The electrical 
equipment is at the end of its serviceable life and the building no longer meets Code 
requirements. Whilst this is not ideal in heritage terms, the upper levels of the Prince Alfred 
Substation will be available for adaptive reuse once the substation has been 
decommissioned. The new substation has been designed to align with the old substation to 
the north-west however to read as a secondary element, of a lower scale and importance. 
 
The removal of the ground floor windows of the Prince Alfred Substation and replacement 
with louvres could be perceived as having a negative impact, however, increased ventilation 
is required for operational purposes.  
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The impact of this change will be mitigated to a degree by photographic archival recording 
and salvaging and storing the original windows for potential reuse at a later date. Further the 
louvres are to be detailed to relate to the original steel window break up, with a central 
mullion and the frames painted a colour to match the original. 
 
The new single storey Link Room proposed to the north-east elevation of the original 
substation could be seen as having a negative impact, however, this has been mitigated by 
detailing the addition as a simple contemporary element and by articulating the junction 
between the old and the new. 
 

•  The following sympathetic solutions have been considered and discounted for the 
following reasons: 
A range of sympathetic options for the façade of the substation was considered in the design 
phase, which are illustrated in Section 7.3 of this report.  
 
The final option is considered the most appropriate to both the rail environment and the 
specific site. The final proposal incorporates interpretation of both rail movement and relates 
to the Prince Alfred Substation, its historic counterpart, and results in a calm, recessive 
building appropriate to its context. 

 
8.3.1 Demolition  
New Substation 
Site levelling, excavation and piling are all required to construct the new substation and 
associated cable tunnels.  
 
Prince Alfred Substation  
Two new openings are required at basement level to connect the existing cable tunnel to the 
new substation and the proposed new link room. Removal of the existing face fixed security 
mesh to the ground floor windows and replacement of the glazing with metal louvres with 
security mesh behind is also required. 
 
•  Is demolition essential for the heritage item to function? 
 Site levelling, excavation and piling are all required to construct the new substation and 

associated cable tunnels. 
 Two new openings are required in the basement walls to connect the existing cable tunnels 

to the proposed new substation and link room. 
 Ventilation is required for operational reasons on the ground floor that necessitates removal 

of the existing windows and replacement with metal louvres. 
 
•  Are important features of the item affected by the demolition? 
 Underground works will have minimal impact on important features of the Prince Alfred 

Substation.  
  

Removal of the existing security mesh to the ground floor windows will improve the façade 
presentation. Removal of the ground floor windows, whilst not desirable from a heritage 
perspective, is required from an operational point of view. It is recommended that these 
windows be salvaged and stored for potential reuse in the future. The new louvres will be 
detailed in steel frames with a central mullion, colour matched to the original windows to 
minimise this impact. 
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•  Can all of the significant elements of the heritage item be kept and any new development be 
located elsewhere on the site? 

 Increased ventilation is required to the ground floor of the existing substation building. This 
cannot be provided in any other location. 

 
•  If the partial demolition is a result of the condition of the fabric, is it certain that the fabric cannot 

be repaired? 
 Partial demolition is not required as a result of the condition of the fabric. It is required to 

accommodate the functional requirements of a substation that serves the rail network. 
 
•  Has the advice of a heritage consultant been sought? Have the consultant’s recommendations 

been implemented? If no, why not? 
 The advice of Rappoport Heritage Consultants and Tonkin Zulaikha Greer Heritage has 

been sought and implemented.  
 
8.3.2 Alterations and Additions to Prince Alfred Substation 
•  How is the impact of the alterations and addition on the heritage significance of the item to be 

minimised? 
 The proposal includes the addition of a single storey link room to the north-east façade of 

the Prince Alfred Substation and extensions to the existing basement level cable tunnels 
underground. It also includes fixing the Pump Well doors shut and adding security treatment 
to the back side and removing the non original security mesh from the ground floor 
windows and replacing the glass with ventilation louvres. 

 
•  Can the additional area be located within an existing structure? If no, why not? 
 It is not possible to locate the proposed Link Room within the existing structure as it is 

required to connect to the underground cable tunnel network. 
 
•  Will the alterations and additions tend to visually dominate the heritage item? 

The proposed single storey brick clad Link Room addition is located behind the existing 
egress stair and will in no way dominate the Prince Alfred Substation.  
 
The cable tunnel additions are located underground and will not be seen from the public 
domain.  
 
The Pump Well doors will be repaired, fixed shut and security treatment added to the back 
side, minimising the impact on their appearance.  
 
The non-original security mesh is proposed to be removed from the ground floor north-
west window openings and the windows are proposed to be replaced with ventilation 
louvres required for internal operations. The louvre frames will be colour matched to the 
existing window frames and have a central mullion similar to the existing windows. The new 
louvres will not dominate the building and all other windows are retained.  
The removal of the security mesh will improve the appearance of the façade and it is 
recommended that the original windows are salvaged and stored for possible future 
reinstatement. Photographic archival recording of areas to be changed is recommended prior 
to carrying out the works. 
 

•  Is the addition sited on any known, or potentially significant archaeological deposits? If so, have 
alternative positions for the additions been considered? 

 The addition is not sited on any known or potentially significant archaeological deposits. 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 75 
 

•  Are the additions sympathetic to the heritage item? In what way (e.g. form, proportions, design)? 
 The Link Room addition is detailed in brickwork, in a matching bond and colour to the 

original substation. It is recommended that the addition be articulated from the original 
building though an indentation in the brickwork at the join to clearly distinguish the addition. 

 
8.3.3 New development adjacent to a heritage item 
New Substation 
The proposal involves construction of a new two storey substation and transformer yard and 
new steel framed platform and security mesh enclosure for a new harmonic filter, switchboards 
and transformers. 
 
•  How is the impact of the new development on the heritage significance of the item or area to be 

minimised? 
The new substation has been designed as a contemporary element, utilising a limited, yet 
high quality, palette of materials with an industrial aesthetic sympathetic that is sympathetic to 
the neighbouring Prince Alfred Substation and appropriate to its railyard setting. Precast 
concrete is proposed for the walls to the lower levels, vertically ribbed to the upper levels 
with bays of vertical steel framed louvres. The vertical ribs, painted one side, match the 
colour of the brickwork and create a moiré effect when passing by that interprets the 
movement of trains in the Sydney Yards and relates it to the proposed Lee Street Substation 
located on the other side of the tracks.  

 
 The harmonic filter enclosure is a simple contemporary element, set to the rear of the site 

against the embankment and will have minimal visual impact. 
 
•  Why is the new development required to be adjacent to a heritage item? 
 The building is utilitarian in nature and must be located within the Central Station curtilage in 

order to provide power to the rail network it serves – as it is the heart of the network. This 
site has been deemed the most appropriate of those considered due to its proximity to the 
station, engineering factors and a lack of suitable alternative sites.  
 
The Prince Alfred Substation is no longer fit for purpose and it is not possible to locate the 
additional area required for the substation within the existing buildings on the site. 

 
•  How does the curtilage allowed around the heritage item contribute to the retention of its heritage 

significance? 
 The curtilage around Central Station is vast, encompassing the Station, the tracks, the railyard 

and the many buildings that service the railway. The proposed substation is required to 
provide power to the rail network within this curtilage. 

 
•  How does the new development affect views to, and from, the heritage item? What has been 

done to minimise negative effects? 
 There are no key views within the Central Station curtilage identified in the CMP that will be 

affected by the proposal.  
 
The new substation and harmonic filter platform are screened by planting and will be barely 
visible from the public domain.  
 
The south-western view of the lower portion of the Prince Alfred Substation will be 
obscured by the proposal from a distance, however, remain unobscured from a closer view 
point as there is a large separation between the two buildings.  
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Within the Prince Alfred Sidings precinct, the visual connection between the Prince Alfred 
Substation, Switch House, Compressor House and Former Engineer and Draughtsman’s 
Office will be again affected from a distance, however, available for closer inspection. 
The new single storey link room to the north-east façade of the Prince Alfred Substation is 
proposed behind the existing access stair and will not be visually dominant. 

 
•  Is the development sited on any known, or potentially significant archaeological deposits? If so, 

have alternative sites been considered? Why were they rejected? 
 Alternatives were considered however the proposed site is considered the most appropriate 

for this key piece of infrastructure that supplies power to the rail network.  
With respect to archaeology, the CMP Gradings of Significance and Condition for Prince 
Alfred Sidings grades potential archaeology as nil, condition unknown – likely disturbed however 
for the Prince Alfred Substation it grades potential archaeology little to Moderate – some 
potential in open area south of substation. This is the area of the subject site. 

Prince Alfred Sidings Conservation Policy 8 and Prince Alfred Substation Conservation Policy 
5 states: 

If any remnant evidence of the former goods shed needs to be disturbed, this will need to be done 
under the supervision of a suitably qualified and experienced archaeologist under approval or 
exemption pursuant to s60 of the NSW Heritage Act. 

The site may also contain remnant tracks, sleepers or other artefacts associated with the 
Prince Alfred Sidings. The Archaeological Management Plan contained in the CMP indicates 
that an archaeologist should be notified if remains are found in the area.     
 
Archaeology will be managed in accordance with Unexpected Heritage Finds Guideline 
contained in TfNSW’s Quality Management System.  
 

•  Is the new development sympathetic to the heritage item? In what way (e.g. form, proportions, 
design)? 
The bulk and scale of the building is dictated by functional requirements, however, are 
considered appropriate to the setting, within the Central Station curtilage. Located adjacent 
the Prince Alfred Substation, the new substation is sited to align with the north-western 
façade, however, is of a lower scale deferring to its historic counterpart. The new building 
responds to the vertical rhythm of the brick piers and bays and the old building’s corbelled 
top in a contemporary manner.  
 
The Prince Alfred Substation is a utilitarian interwar building detailed in brickwork with steel 
windows. Similarly a limited palette of materials is proposed for the new substation, which is 
detailed in a complementary yet contemporary way - concrete and steel are the materials 
proposed for the new substation. 
 
The use of ribbed precast concrete to the upper levels, painted one side to match the 
colour of the brickwork of the Prince Alfred Substation, creates a moiré effect, interpreting 
the movement of trains on the adjacent tracks. Further the use of a similar architectural 
language to the proposed Lee Street Substation unifies these contemporary elements 
located on opposite sides of the rail corridor forming a gateway to the historic Central 
Station precinct.  
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The Chalmers Street substation has been designed as a distinctly contemporary, utilitarian 
building that has a sympathetic relationship to the neighbouring Prince Alfred Substation in 
terms of siting, scale, detailing and materials and is appropriate to its railyard setting. 

 
•  Will the new development visually dominate the heritage item? How has this been minimised? 
 The new substation will not visually dominate Central Station, nor the Prince Alfred Sidings 

precinct, rather the building has been designed to fit into its context in a sympathetic way.  
 

The proposed substation building is sited to align with the heritage listed Prince Alfred 
Substation to the north-west and is of a lower bulk and scale. The vertical emphasis of the 
façade and detailing to the top of the wall references the detailing of the masonry to the 
Prince Alfred Substation.  
 
Whilst the new substation will partially obscure the lower walls of the Prince Alfred 
Substation from afar, it will not dominate it and the physical separation between the two 
buildings is sufficient to permit inspection of this façade from a closer view point.  
 
The Compressor House, which is the least significant building of the Prince Alfred Sidings 
group of buildings will also be visually obscured from afar but able to be viewed from closer 
up. 
 

•  Will the public, and users of the item, still be able to view and appreciate its significance? 
 The public will still be able to view and appreciate the significance of Central Station and the 

Prince Alfred Sidings precinct. The proposed new substation and alterations to the existing 
building have been designed to be contemporary yet sympathetic and to have minimal visual 
impact on the other heritage items in the vicinity including the Prince Alfred Substation, 
Railway Institute Building, Former Engineer and Draughtsman’s Office and Prince Alfred Park 
which are all located some distance away. No primary views across the Sydney Yards are 
affected by the proposal. 

 
8.3.4 Change of Use 
•  Has the advice of a heritage consultant or a structural engineer been consulted? Has the advice 

been implemented? If not, why not? 
 The advice of a heritage consultant has been sought and implemented. 
 
•  Does the existing use contribute to the significance of the heritage item? 
 The site proposed for the new substation is currently used as hardstand carparking. This 

does not contribute to the significance of the place. 
 
•  Why does the use need to be changed? 
 The Prince Alfred Substation is no longer fit for purpose and needs to be replaced. A new 

substation is required to serve the rail network. The adjacent site is an ideal location for such 
a facility given its proximity to the associated infrastructure, underground cable connections 
and the railway tracks. Once the work is completed the upper levels of the Prince Alfred 
Substation will be available for adaptive reuse. 

 
•  What changes to the fabric are required as a result of the change of use? 
 Underground connections to the existing basement level cable tunnel, construction of a 

single storey link room and the insertion of ventilation louvres to the ground floor window 
openings of the Prince Alfred Substation are required to connect the new substation to the 
existing system. An additional cable gantry may be required across the rail corridor. 
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•  What changes to the site are required as a result of the change of use? 
 The change of use of the site requires excavation, site levelling and construction of a new 

two storey substation and transformer yard with underground cable tunnel connections to 
the existing Prince Alfred Substation. It also requires construction of a new steel framed 
platform for a new harmonic filter, switchboards and transformers. 

 
8.3.5 New Services 
New services proposed include hydraulic, electrical and fire services. A new steel framed 
platform and security mesh enclosure is proposed to the north east of the substation near the 
embankment for a new harmonic filter, switchboards and transformers. 
An extension of the existing underground cable tunnel system is also proposed. Duplication of 
one existing gantry may be required over the Airport Line to take the weight of the additional 
cables.  
 
• How has the impact of the new services on the heritage significance of the item been minimised? 
 The impact of new services has been minimised by containing most of them within the new 

substation.  
 

The underground cable tunnels connect directly to the existing cable tunnel to minimise their 
runs, and hence the disturbance of the ground within the precinct. This work will need to be 
carried out in a careful manner and the north-west corners of the Prince Alfred Substation 
underpinned in the vicinity of the join.  
 
The addition of the Link Room will require the removal of non-original switches mounted 
externally. These switches are no longer used and will be replaced by new switches inside 
the Link Room and cannot be retained insitu due to the lack of space. The switches are 
located in an area with minimal public access and their removal will have minimal impact on 
the significance of the Prince Alfred Substation. It is recommended that a photographic 
archival recording of this area be made prior to carrying out these works. 

 
The new steel framed platform and security mesh enclosure for a new harmonic filter, 
switchboards and transformers proposed to the north east of the substation near the 
embankment will have minimal impact on the heritage significance of the precinct. It is 
proposed to be painted a dark recessive colour. 
 

• Are any of the existing services of heritage significance? In what way? Are they affected by the new 
work? 
The proposed works affect no known services of heritage significance. The proposal does 
not affect industrial archaeology contained within the Prince Alfred Substation. 

 
• Has the advice of a conservation consultant (e.g. architect) been sought? Has the consultant’s 

advice been implemented? 
 The advice of a conservation consultant and an archaeologist has been sought and 

implemented. 
 
• Are any known or potential archaeological deposits (underground and under floor) affected by the 

proposed new services? 
With respect to archaeology, the CMP Gradings of Significance and Condition for Prince 
Alfred Sidings grades potential archaeology as nil, condition unknown – likely disturbed however 
for the Prince Alfred Substation it grades potential archaeology little to Moderate – some 
potential in open area south of substation. This is the area of the subject site. 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 31/07/2015 79 
 

Prince Alfred Sidings Conservation Policy 8 and Prince Alfred Substation Conservation Policy 
5 states: 

If any remnant evidence of the former goods shed needs to be disturbed, this will need to be done 
under the supervision of a suitably qualified and experienced archaeologist under approval or 
exemption pursuant to s60 of the NSW Heritage Act. 

The site may also contain remnant tracks, sleepers or other artefacts associated with the 
Prince Alfred Sidings. The Archaeological Management Plan contained in the CMP indicates 
that an archaeologist should be notified if remains are found in the area.     

 
Archaeology will be managed in accordance with Unexpected Heritage Finds Guideline 
contained in TfNSW’s Quality Management System.  

 
8.3.6 Fire Upgrading 
Fire services are required to meet code requirements for a building of this type. These services 
will have minimal impact on the heritage significance of the place. 

 
8.3.7 New landscape works and features 
No landscape works or features are proposed for the new development, which is in keeping 
with the railyard setting. 
 
8.3.8 Tree removal or replacement 
No trees are to be removed or replaced.  

 
8.3.9 New signage 
Statutory signage and is proposed to meet code requirements. 
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9.0 CONCLUSION 

9.1 Assessment of Heritage Impacts 
The existing equipment in the Prince Alfred Substation is at the end of its working life and the 
building, whilst in relatively good condition, is no longer considered fit for purpose as it does not 
meet the requirements of many current standards including the Earthquake Code and the BCA 
for a building of this use classification.  
 
A new substation is required within the curtilage of Central Station to provide power to the rail 
network to replace the existing Prince Alfred Substation. The upper levels of the Prince Alfred 
Substation will be suitable for adaptive reuse once the substation has been decommissioned. 
 
The proposed new Chalmers Street Substation has been designed to read as a distinctly 
contemporary, yet recessive, element within the context of Central Station and the Prince 
Alfred Sidings and will have minimal impact on key views within the curtilage of the Station.  
 
A robust, simple palette of materials is proposed for the façade of the new two storey 
substation building, which has a functional industrial aesthetic appropriate to its railyard setting. 
The façade of the building has been designed to interpret the movement of trains in the Sydney 
Yard through the use of vertical ribbed concrete to the upper walls, which create a moiré 
effect. The vertical emphasis of the façade, with bays of vertical louvres, is also intended to 
relate to both its historic counterpart, the Prince Alfred Substation and the proposed Lee Street 
Substation, located across the rail corridor. The siting, scale, materials and detailing of the new 
building are considered appropriate to this highly significant setting. 
 
The site is identified as having little to moderate archaeological potential and archaeology will be 
managed in accordance with Unexpected Heritage Finds Guideline contained in TfNSW’s Quality 
Management System.  
 
The proposal will have minimal impact on the heritage significance of Central Station as a 
whole, the Prince Alfred Sidings precinct and significant elements within it, and is recommended 
for approval. 
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9.2 Recommendations 
The following recommendations are suggested to further mitigate any potential heritage 
impacts: 
 

• Prepare a dilapidation survey of the area proposed for the temporary construction 
compound and the Prince Alfred Substation and other heritage listed buildings located 
in the vicinity of the proposal before and after the works. Repair any damage and 
undertake necessary repairs and cleaning at the conclusion of the works. 

• Prepare a photographic archival recording of areas of the Prince Alfred Substation 
affected prior to carrying out the work. This includes the electrical switches on the north 
east wall which are proposed to be removed, pump well doors, ground floor windows, 
north east and western corners of the building and either end of the basement cable 
tunnel. 

• Salvage and store the ground floor windows proposed to be removed for possible 
future reinstatement. 

• All heritage items in the immediate vicinity of the site should be identified on site plans, 
fenced off where appropriate and protected during construction. 

• Manage archaeology in accordance with Unexpected Heritage Finds Guideline contained in 
TfNSW’s Quality Management System. If any unanticipated archaeological deposits are 
identified during construction, work likely to impact on the deposit would cease 
immediately and the NSW Heritage Council and an archaeologist would be contacted. 
Where required, further archaeological work and/or consents would be obtained prior 
to works recommencing at the location. 

• Allow for the monitoring and repair of any damage of significant items as a result of 
construction of the substation as part of the Contract, such as the corners of the Prince 
Alfred Substation where underpinning is proposed. This should include an allowance for 
a nominated Heritage Architect to inspect and report before, during and after 
completion of the works. 

• Develop a Heritage Interpretation Strategy for the Prince Alfred Sidings precinct. 
Implementation may be best online or within Central Station itself due to the site’s 
location and inaccessibility. 

• Develop a long term adaptive reuse strategy for the Prince Alfred Substation building. 
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11.1  Appendix A - State Heritage Register Citation 
Sydney Terminal and Central Railway Stations Group #01255 
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Home  > Heritage sites  > Searches and directories  > NSW heritage search

Sydney Terminal and Central Railway Stations
Group

Item details

Name of item: Sydney Terminal and Central Railway Stations Group
Other name/s: Central Railway; Central Station; Underbridges
Type of item: Complex / Group
Group/Collection:Transport - Rail
Category: Railway Platform/ Station
Location: Lat: -33.8849069994 Long: 151.2051879090
Primary address: Great Southern and Western Railway; Illawarra Rail, Sydn   
Local govt. area: Sydney

Property description
Lot/Volume
Code

Lot/Volume
Number

Section
Number

Plan/Folio
Code

Plan/Folio
Number

PART LOT 18  DP 1062447

LOT 116  DP 1078271

LOT 117  DP 1078271

PART LOT 3  DP 804113

LOT 30  DP 877478

Boundary:
The listing boundary is formed by Cleveland St overbridge to the so   
boundary along Prince Alfred Park, Chalmers and Elizabeth Street     
north and Pitt, Lee and Regent Streets to the west.

All addresses
Street Address Suburb/town LGA Parish County Type

Great Southern and
Western Railway;
Illawarra Rail

Sydney Sydney   Primary
Address

Railway Square Sydney Sydney   Alternate
Address

Chalmers Street Sydney Sydney   Alternate
Address

Regent Street Sydney Sydney   Alternate
Address

Eddy Avenue Sydney Sydney   Alternate
Address

Owner/s
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Organisation Name Owner Category Date Ownership Updated

RailCorp State Government 16 Nov 98

Statement of significance:

THE SYDNEY TERMINAL AND YARDS: 

- As the site of the first Sydney Terminal and the starting
point of the main line, from which the NSW rail network
grew; 
- for its continuity of railway use since 1855; 
- As the site of one of the first passenger stations in NSW;
- As a major terminal by world standards, comparable with
late Victorian and Edwardian metropolitan stations in
Europe, Great 
Britain and North America; 
- Containing the Mortuary Station, one of five pre 1870
stations surviving in the State; 
- As the first major terminus to be constructed in Australia
and the only example of a high level terminus in the
country; 
- As a unique terminal, in NSW, not only in extent but also
for the high standard of design of the associated buildings
in particular 
the Mortuary Station, Railway Institute and the Parcels
Post Office; 
- Containing two of the three station buildings, in NSW
designed by the Colonial or Government Architect in NSW;
- As one of the two longest continuously operating
yard/workshop complexes in Australia, dating from the
1850s. Although 
many of the original functions have been superseded, or
operations transferred to other sites, evidence of the
working 19th 
century yard remains extant; 
- As a major multi-level transport interchange between
pedestrians, vehicular traffic and trains and later trams
and subsequently 
buses. Since its establishment in 1855 it has been one of
the busiest transport interchanges in Australia; 
- As the larges formally planned addition to the urban
fabric of Sydney prior to World War 1, intended to form a
gateway to the 
city; 
- As the site of the Benevolent Asylum and Carters
Barracks and Devonshire Street Burial Ground and
Stations, evidence of 
which is likely to be found in the archaeological record; 
- As a major public work undertaken in numerous stages
between 1855 and 1930 by two branches of the
Department of Public 
Works, the Railway and Tramway Construction Branch and
the Colonial (later Government) Architects Branch; 
- For the evidence provided of the changing technology of
train travel from steam to electric trains, indicated not
only by the 
declining yard workforce but also by the changes in yard
layout and signalling work practises; 
- As point of entry to the city for visitors from country
NSW and a major departure point for travellers within
Australia; 
- The railway yards, the Mortuary Station, Railway
Institute Building, terminus and clock tower are familiar
Sydney landmarks, 
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particularly to rail travellers. 

THE WESTERN YARD: 

- For their continual operation as a rail yard since the
introduction of railways to NSW in 1855; 
- As site of the first and second Sydney Terminals and the
Mortuary Station; 
- Whitten virtually abandoned Sydney work in order to
construct the main line network in the country areas. 

THE DARLING HARBOUR BRANCH LINE 

- Containing one of the first overbridges and cuttings
constructed in Australia, part of the first phase of railway
construction in 
NSW; 
- As a vital link with Darling Harbour and for the export of
wool and other agricultural products from country NSW; 
- For the surviving fabric which provides evidence of
change embankment and retaining wall and bridge
construction 
techniques. 

THE MORTUARY STATION 

- As one of a pair of purpose built mortuary or receiving
stations, the only known example in Australasia. Whilst
the station at 
Sydney remains in its original location, the Rookwood
Station has been relocated; 
- As a fine, rare example of 19th century Venetian Gothic; 
- As the finest example of a covered single platform type
station in Australia and the most elaborately detailed
stations, of its 
period. The detail includes a rare example of a tiled
platform, elaborately carved stonework and joinery,
furniture and 
decorative wrought iron work; 
- As one of few Gothic Revival buildings designed by the
Colonial Architect James Barnet, a highly praised design,
marking a 
high point in his career and considered to be one of his
finest designs; 
- For its association with Victorian rituals surrounding
death and mourning. The building was designed as an
elaborate setting for 
the example of the use of trains rather than horse drawn
carriages to transport coffins to cemeteries; 
- As one f few Gothic revival buildings of the period that
were designed for a function other than for churches or
schools. The 
style was selected to provide an appropriate atmosphere
for the mourners; 
- As an early example of the introduction of Venetian
Gothic motifs including the colonnade which screens the
platform; 
- As a fine example of stone masonry including an arcade
with foliated capitals and carved intrados (soffit), metal
and wood work. 
- For the role played by the colonial Architect James
Barnet in encouraging the art of stone masonry through
his designs; 
- For its association with the development of the
Rookwood Necropolis, one of the largest garden
cemeteries in the world; 
- As a local landmark, visible from locations such as Prince
Alfred Park, the Cleveland Street Bridge and the forecourt
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of Sydney 
University. 

THE WEST CARRIAGE SHEDS 

- One of few surviving working buildings on the site,
whose industrial character, specialised layout and form
demonstrate former 
functions and operations; 
- As the smaller, and remaining of two carriage sheds,
built for the servicing of carriages; 
- Part of the extension of the Sydney Terminal shortly
after the turn of the century; 
- The disuse of the carriage sheds provides evidence of the
changing nature of rail travel and work practices, such
labour 
intensive processes no longer being undertaken within the
Sydney Yards. 

PRECINCT 2: THE PRINCE ALFRED SIDINGS 

- Contain the only remains of a workshop building within
the Sydney Terminal complex, which date from the 1870s,
and also the 
Railway Institute; 
- Mark the eastern boundary of the once extensive Sydney
yards. 

THE RAILWAY INSTITUTE 

- The first Railway Institute to be established in Australia; 
- A fine example of the Queen Anne revival style, based on
English precedent. The building exhibits characteristic
features of 
the style including Dutch Gables, the use of moulded
brickwork and Marselle roof tiles; 
- For its role in the continuing education of the railway
employees, through evening classes; 
- A setting for social activities for the railway employees; 
- Containing significant plagues and memorials to railway
employees; 
- Containing a rare, and largely intact, example of a small
scale, late Victorian Hall. 

PRECINCT 3: THE SYDNEY TERMINAL - THE TERMINUS 

- The first major terminus, and the only high level
terminal, to be constructed in Australia, the design of
which was overseen by 
experts from NSW, Victoria and Queensland. Comparative
in scale and quality of design to the major European and
American 
termini; 
- A major transport interchange, with numerous tram lines
on different levels, the most complex in Australia; 
- A major planned urban design aimed at improving
Sydney, in contrast to the haphazard beginning and
former unplanned 
growth of the rail termini. The only major building of this
period in Sydney where the urban setting was consciously
designed to 
complement, and provide views of the main structure; 
- A symbol of the progress of the development of the city
and the railway; 
- A major public building designed by the Government
Architect WL Vernon, and detailed by GM Blair, and
completed by his 
successor George McRae. The only railway station
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designed by Vernon, and his most adventurous free
classical design; 
- A major sandstone building, one of the few to be
constructed, in Sydney, outside of the heart of the CBD.
The use of 
sandstone reflected the status of the building as a major
public building; 
- For its design as an elaborate progression of spaces,
from the tram portico to the booking hall to the concourse
and into the 
(proposed) train shed, enhancing the sense of journey.
This contrasted with the previous station which had grown
into an 
unplanned conglomeration of platforms; 
- The largest station to have been constructed in NSW,
previously the major country stations such as Albury were
grander both 
in scale and decorative detail than the Sydney Terminal; 
- The Sydney Terminal would have been even grander had
the train shed been constructed covering the platforms.
The 
changing of the design as a cost cutting measure reflects
the economic conditions of the time. The construction of
Stage Two 
during the war years, however, reflects the importance of
this transport link to the Australian economy; 
- A rare example, in Sydney, of the use of multi level
vehicular approaches, the separate approaches for tram,
pedestrian and 
vehicle, being identified at the outset as being a particular
feature; 
- The clocktower, completed as part of the second stage,
is a well known Sydney landmark, nicknamed "the working
mans 
watch"; 
- Containing such planning innovations as separate
subways for passengers and baggage handling and the
main assembly 
platform [concourse]; 
- Further investigation may reveal the main assembly
platform to be one of the earliest uses of reinforce
concrete floor slabs in 
NSW; 
- Marking a period of prosperity for the railways and a
subsequent decline in other forms of transport, in
particular the more 
unreliable coastal shipping, following construction of the
north coast Railway 1910-1922; 
- The manner in which different structural systems, such
as the three pin and crescent truss roofs, were used
throughout the 
design to form a variety of spaces; 
- The original floor plan indicates separate waiting facilities
for different classes of passenger and for women. These
distinctions 
have largely disappeared, with the exception of the use of
a system of classes on the transcontinental trains and the
XPT and 
Explorers; 
- For the inclusion, in the design, of up-to-date technology
including telephones and telegraphs. 

THE PARCEL POST OFFICE 

- The only purpose built post office building, of this period
in Sydney; 
- An indication of the importance of rail in carrying
parcels; 
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- An example of the work of the Government Architects
Vernon and McRae and their principal design architect, GM
Blair; 
- A fine example of neo-classical detailing on one of the
few brick and sandstone public buildings in inner Sydney; 
- A landmark in Railway Square; 
- An early example of a concrete and steel framed office
building of fire proof construction. 

THE SYDNEY YARD 

- The yard contains one of the earliest sewers in
Metropolitan Sydney, built by the newly formed
Department of Public Works in 
the mid 1850s; 
- The site of the workshops which were the heart of the
working yard in the mid to late 19th century; 
- Containing evidence of the changing technology of train
travel, commencing with steam locomotives in the mid
1850s; 
- Showing the impact of the decentralisation of railway
functions, which began in the 1880s, on the Sydney Yard. 

PRECINCT 5: THE CENTRAL ELECTRIC STATION 

- Association with JJC Bradfield and the construction of the
City Electric Railway, and the Sydney Harbour Bridge in
the late 
1920s; 
- One of a number of inner Sydney stations designed by
JJC Bradfield, of which two are above ground, Milsons
Point and 
Central Electric; 
- Containing the most elaborate station entrance
(Elizabeth Street), of the City Circle stations; 
- For the continuation of the neo-classical architectural
vocabulary and the use of sandstone for the station
building and the 
viaduct; 
- For its continuous use as a commuter station for the
Sydney suburban lines; 
- For the use of 'state of the art' reinforced concrete
construction. 

(Conservation Manage Plan Sydney/Central Station
Author: Department of Public Works & Services Year:
1996 Page: 128-135)
Note: There are incomplete details for a number of items
listed in NSW. The Heritage Branch intends to develop or
upgrade statements of significance and other information
for these items as resources become available.

Description

Physical
description:

PRECINCT 1: WESTERN YARD 

Central Railway Station has buildings concentrated on its
northern boundaries that are fed by large rail yards
behind. Together they form part of the fabric of the city
of Sydney and form boundaries to its inner suburbs. The
location of this station is on land that has been in
continuous government use since the commencement of
European settlement. Various forms of public transport
have radiated from this site since 1855. 
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The open space of the rail yards adds to the experience
of arrival to the city from the north and south by opening
up vistas to the imposing Sydney Terminal with its
landmark tower. This open space permits the imposing
Terminus and its Tower to be visible when viewed from a
distance much as it was intended when originally built.
The terminus and its approaches define formal urban
spaces in the city fabric. 

Devonshire Street Tunnel demonstrates the influence of
the city on the complex. This tunnel was created on a
pre-existing street to facilitate cross town pedestrian
traffic as well as for the benefit of rail passengers. 

PRECINCT 1: WESTERN YARD 

The Western Rail Yard Precinct is an area that is west of
No.1 Main line extending to Regent Street boundary,
Devonshire Street Subway and Cleveland Street Bridge.
The track layout of this yard has remained virtually
unchanged since 1906. 

The rail sidings that take up the bulk of the land area
were known as the Botany Road Yards. These siding
lines are still in service but are seldom used. 

The lines were used as storage yards for making up
passenger trains and for goods being loaded and
unloaded at the Parcel and Goods Sidings. This was a
major activity at the Sydney Terminal that has become
obsolete due to the introduction of technological changes
such as fixed sets of rail cars, and the phasing out of
locomotive pulled trains, the use of a branch line cuts
through the precinct providing access to Darling Harbour
Goods Yard. The underpass and overbridge date from
1855. 

The Mortuary Station with its siding and platform are on
the boundary of Regent Street and are visible from
Railway Square because of the low scale of buildings in
the Western Yard. Rail access to the Mortuary Station
was from the main lines near the Cleveland Street
Bridge, and has remained in service since the mid 1860s.

Nearer to the present main station building there is the
West Carriage Shed that is the last remaining carriage
shed at Central Station. While no longer in use, it
remains largely intact. The six rail lines that enter the
shed were connected to the yard through tunnels at the
end of Platform No.1. 

The Parcel Dock is physically connected with the main
station complex and has four platforms. The use of rail
transportation for parcel delivery has declined
considerably. These platform sidings are still in use for
temporary portable offices mounted on rail flat cars. The
sidings closest to Platform No.1 are used for the loading
of automobiles for the Indian Pacific. 

The Yard was designed for locomotive hauled trains. As
this technology has gone out of use except for the Indian
Pacific and Special Trains the yard has little present
functional use. With locomotive hauled trains the train
was marshalled for running in one direction, it has the
locomotive at the head of the train and a brake van near
the rear. This meant that trains when ending their
journey had to be remarshalled before commencing their
journey out of Sydney Station. The introduction of trains
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with driving positions at both ends of the train no longer
require this process. As the station originally handled
locomotive hauled passenger trains for suburban,
country and interstate service this activity was
considerable. Most of the steam loco facilities and
trackwork has been removed. 

The decline in shunting and the removal of coal and
water storage has seen a reduction in the level of activity
in the yard. 

Although it has progressed through various
configurations, the landscape has maintained the same
ground level since 1856 with its final layout being
enlarged in 1906 by the removal of some houses and the
realignment of Regent Street to its present format. 

PRECINCT 2: PRINCE ALFRED SIDINGS 

The Prince Alfred Sidings are on the eastern perimeter of
the site, making up the boundary with Prince Alfred Park.
The PA electric car sidings were built only after the
flyovers. 

The precinct and adjacent area has a number of
functions, its present rail use is for storage of City Rail's
Electric rail car sets. Prior to the construction of the
electric lines the yard was a goods yard containing
Produce and Goods Sheds as well as the first carriage
shed. All have been removed from this precinct. 

The Yard is a small part of the original Sydney yard, of
which a number of buildings remain which date from
1870. Later additional buildings are associated with the
1926 Electric Suburban System. The construction of the
electric system reduced the width of the Prince Alfred
Sidings. 

Trains within this yard need to be protected because of
vandalism. The Electric Sub Station is part of the 1926
electrification works and is linked with the sub station at
the Sydney Harbour Bridge. It also contains air
compressors for the operation of pneumatic points within
the Yard and the City Circle Lines. 

A retaining wall forms the boundary with Prince Alfred
Park, the retaining wall has been incorporated into the
rear wall of the blacksmiths workshops. A number of
mature trees are growing on the boundary, the larges
being a Moreton Bay Fig at least 80 years old. 

PRECINCT 3: SYDNEY TERMINAL 

Sydney Terminal is a high level, main line rail terminal.
It is sited to dominate its surroundings and to mark the
importance of the railways and its service to the state
and the city. This elevated siting also permits the use of
the topography to gain road access to more than one
level enabling the development of an extensive
subterranean luggage network and separation of
differing modes of transport. The commanding position
of the Terminus with large areas of open space sloping
away from the building continues the public domain of
Railway Square whilst maintaining a clear vista of the
Terminus from the square. The Terminus, and in part the
Parcels Post Office, create a formal edge to Railway
Square. 
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The terminus comprises a colonnade and porte cochere,
which originally provided an undercover area for
passengers transferring to and from trams. 

The Main Assembly platform is the centre of the
terminus, around which all of the ancillary functions,
such as refreshment rooms, waiting rooms and the
booking hall were arranged. This "platform" was
accessed from both the East and West deck. 

Sydney Terminal now contains seven double platforms
and one single platform, each with an awning, servicing
a total of 15 tracks. Platforms 1-3 are for country and
interstate services, while the remainder are for
interurban services. The platforms run perpendicular to
the main station concourse and all are dead end with the
buffer stop. 

Platforms1-10 have a centre run-round track, this was
for locomotive hauled trains. It enabled the locomotive
to uncouple from its train and either depart or re-couple
on the other end to pull the train to the next destination.
There was extreme pressure on the speed to ready a
train for then ext destination due to the lack of platform
space and a steady growth of rail patronage. These
centre lines are now used for storage of electric rail car
sets in off peak times. The platforms feature long timber
framed canopies over some of the platforms
(incorporating Howe trusses). Timber was used in lieu of
steel because of the high cost at the time of importing
steel. 

The only locomotive hauled trains now using Sydney
Terminal are the Indian Pacific and special trains which
usually use Platform 1. Platform 1 has always been the
main out of Sydney Station with the longest platform.
Platforms 1 and 2-3 were lengthened to their present
length in 1962 covering the skylights to the Devonshire
Street Subway for diesel hauled trains like the Southern
Aurora. 

To the west of the southern end of Platform 1 is the
Inwards Parcel Office. This was the loading dock for
parcels and mail from the post office. The mail was
loaded via a tunnel from the post office. 

The Parcels Post Office is an unusual urban building,
being designed to be viewed from three sides. Its
symmetrical, boldly modelled elevations and its siting in
the middle of an open space give it the presence of a
public monument or sculpture. Due to the oblique road
approaches to the Railway Square this building forms a
strong element within the Sydney Terminal Precinct. 

PRECINCT 4: SYDNEY YARDS 

The Sydney Yard Precinct is located south of the
Devonshire Street Tunnel extending to the Cleveland
Street Bridge and between the Central Electric and the
Western Yard Precincts. The track layout to Platforms 1-
15 have remained virtually unchanged since they were
originally laid out in 1906. 

Major items from its period as a steam locomotive
hauled train yard have been removed. These include the
Eastern Carriage shed, Coal Stages, and Engine Docks at
the head of each platform. Ash pits and water columns
that were part of the yard have also been removed. 
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There is only one "yard controller" remaining within the
Yard. Previously, at least 2 Signal Boxes would have
been located in the Yard at any one time, but these have
been removed due to the mechanical interlocking system
being computerised and pneumatically operated. 

The Yard buildings have been altered significantly since
the Eastern Carriage Shed was demolished. This large
shed divided the central yard from the central electric
lines. The land where the shed once stood is vacant and
the only remaining structures adding to this division of
the yard are the Cleaners Amenities and the former
Timetable Office with the garden. 

The rail Yard connects to the passenger platforms of
Sydney Terminal which are as originally designed and
built, with the infrastructure for steam locomotives
having been removed - these being water columns
between each track near the buffers. However, the
concrete plinths remain. 

PRECINCT 5: CENTRAL ELECTRIC 

The Central Electric System runs near to the eastern
boundary of the entire site. 

Developed in 1926 as part of the electrification and
expansions of the Sydney suburban lines, it also linked
through the City Circle underground rail system and the
North Shore over the Sydney Harbour Bridge. The
Electric Station was part of the construction works
overseen by Bradfield that included the excavation of the
underground tunnels, the building of the Harbour Bridge,
and electrification of the suburban rail network. It was
run separately from the rest of the rail yard. 

At the northern end of the precinct, six tracks leave the
underground tunnels near Goulburn Street, and pass
over Hay and Campbell Streets and Eddy Avenue where
they enter the platform area. The four platforms allow
four eight trains to use the station, four trains in each
direction. Leaving the platforms to the south, the tracks
enter the unique flyover system. The construction of the
flyovers was to allow the transfer of trains from the
designated platforms to the relevant line. 

There are two major pedestrian entrances to Central
Electric: one at Elizabeth Street and one at the top of
Eddy Avenue ramp. Both are constructed of Maroubra
sandstone with classical detailing. 

(Conservation Management Plan Sydney/Central Station
Author: Department of Public Works & Services Year:
1996 Page: 92-97) 

Movable Items 
Train controllers desk, (AA15), third floor Sydney
terminus 
Doors linking train controllers offices, (AD07), third floor
Sydney terminus

Physical
condition
and/or
Archaeological
potential:

Physcial Condition is good.

Date condition updated:08 Aug 08
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Current use:Railway Station; transport interchange
Former use: Railway Station; Cemetery (Devonshire Street)

History

Historical
notes:

A SYDNEY TERMINAL 
Although the Sydney Railway Company first applied to the
government for four blocks of land between Hay and
Cleveland Streets in 1849, the Surveyor General favoured
Grose Farm, now the grounds of the University of Sydney.
It was further from the city and less costly to develop. 

The Company finally exchanged land in the fist, second
and third blocks, between Hay and Devonshire Streets, for
an increased area of twenty acres in the fourth block, the
Government Paddocks, between Devonshire and Cleveland
Streets. Hence the site of the first Sydney railway
terminus was located here from 1855. 

When the third station was built in 1906, it moved one
block north, closer to the city. It fronted Garden Road,
which was realigned to from Eddy Avenue. If Belmore Park
is included, all the land now occupied by the railway at
Central and Redfern coincides with the Company's original
selection of four blocks between Hay and Cleveland
Streets. 

In major metropolitan areas the rail terminus tended to be
located within the inner core of the city. The site of the
first and second station termini was inconveniently located
for the city. Initially a horse-bus service operated from the
station to the city, and both Engineer-in-Chief, John
Whitton, and Chief Commissioner for Railways, BH
Martindale, recognised the urgency of a city rail extension.

In 1877 John Young, a prominent Sydney builder and local
politician proposed a scheme to provide a circular city
extension to the railway. The route included stations at
Oxford Street, William Street and Woolloomooloo in the
east, Circular Quay, then Dawes Point and a line parallel to
Darling Harbour in the west. John Whitton designed a
grand city terminus at the corner of Hunter and
Castlereagh Streets two years later. Neither of these
schemes eventuated. 

In 1897 Norman Selfe drew up a scheme for the gradual
enlargement and extension of the railway to the northern
end of the city and in the same year Railway
Commissioner, EMG Eddy, proposed a terminal city station
at the corner of Elizabeth Street and St James' Road. The
route of the latter was virtually the same as that for 1879,
however, the new site for the terminus included half of the
northern end of Hyde Park. Although 16 acres of the burial
ground in Devonshire Street was offered as compensation,
public sentiment still opposed the loss of Hyde Park. 

The Royal Commission in 1897 again considered the city
railway extension because of dangerous congestion at
Redfern and recommended using Hyde Park. Then, after
an investigative trip overseas, Henry Deane, Engineer-in-
Chief, prepared alternative proposals for a new railway
terminal for the government in 1900. 

The second scheme proposal called for the resumption of
the Devonshire Street cemeteries, but this was cheaper
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and less contentious than the acquisition of Hyde Park. It
was the second scheme which was eventually adopted. 

A GATEWAY TO THE CITY 
During Governor Macquarie's term, the future site of the
Sydney Terminal was beyond the limits of settlement,
which were marked by the tollhouse located at the end of
George Street and at the entrance to Railway Square. 

The Benevolent Asylum fronted present Railway Square. It
was demolished to make way for the building of the third
railway terminal, Sydney Terminal. 

Although Railway Square no longer signifies the entrance
to the interior of the colony, at the junction of George and
Pitt Streets, it has always channelled traffic from the
southern parts of the city and out west to Parramatta.
From the building of the first railway terminus at
Devonshire Street in 1855, it was an important focus for
the arrival of country persons to the city and later
commuters into the city. 

The importance of the relationship between the Sydney
Terminus and Railway Square is reflected in the elevations
of the main building. Here the dominating presence of the
clock tower, completed in 1921, marked the arrival and
departure times, the beginning and the end of a
workman's day. Before the spread of the suburbs, a
workman could make a return trip home to eat dinner in
his lunch hour. 

On a continuous axis with the first station building,
Belmore Park originally fronted the first Hay and Corn
Markets in Hay Street. When the third station was located
one block further north, it linked up with the southern side
of Belmore Park. The park then fortuitously provided a
green foil to the commanding city front of the station. 

The 1908 Royal Commission for the Improvement of the
City of Sydney and its Suburbs offered two schemes
which, in providing vehicular access, attempted to resolve
the discrepancy in scale between Belmore Park and the
station building. The scheme presented by John Sulman
consisted of two circular roadways, one above the other,
around Belmore Park. The Commissioners, however,
favoured a less grandiose Scheme prepared by Normal
Selfe. 

"Its main feature is the raising of Belmore Park to the level
of the station platform between raised roads in the eastern
half of a widened Pitt-street on the one hand and the
western half of a widened Elizabeth-street on the other,
with a connecting viaduct along Eddy-avenue and a
retaining-wall to support the raised park along its Hay-
street alignment". 

Although neither scheme was attempted, Selfe proposal is
recalled in the Elizabeth Street ramp which was built in
1925 to allow the extension of an electric connection to
the city. The park, needless to say, was never raised to
the height of the assembly platform. 

The Elizabeth Street facade of the Sydney Terminus has
received less attention. Facing the working class terraces
in Surry Hills, the eastern wing was finished in brick rather
than stone when shortage of funds hurried completion of
the first stage of the station in 1906. It was the obvious
location for expansion when new platforms were added to
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the original complex to provide the electrical city and
suburban connection in 1926. The grand station building is
eclipsed from view at street level by the Elizabeth Street
ramp and the later semi-circular classical entrance portico
to the city connection is in refined contrast to the
rusticated blocks and heavy treatment of the main
building. 

ELECTRIFICATION 
The original proposal for electrification was for the
Hornsby-Milson's Point Line, a separate line which could be
electrified without impact on the remainder of the rail
system. However, due to the necessity of building the City
Underground Railway and the proposal for a Sydney
Harbour Bridge, not to mention the expansion of the
Illawarra and Bankstown lines, the program was altered in
order that the electrification could be linked with these
proposed expansions. 

From Well Street Redfern eight tracks would continue as
the City Railway whilst four would carry the country trains
to the Sydney Terminal. An above ground station which
would include a link to allow the transfer of passengers
and baggage to the Sydney Terminal. This new station
was constructed on the east. 

The planning for electrification involved the following
works: 
- a new above ground station 
- extensions to the Cleveland Street Bridge 
- flyovers 
- extensions to the Devonshire Street subway 
- extension to the Devonshire Street wall 
- construction of new bridges over Eddy Avenue, Campbell
Street and Hay Street, and the Elizabeth Street retaining
wall. 
- construction of the City Railway Tunnels 

MODERNISATION OF CENTRAL STATION 
Modernisation programs were undertaken in 1955 and
again in 1964. In the 1955 work a booking hall was
created (in the former refreshment room, now the railway
bar). Murals depicting railway scenes lined the walls and a
terrazzo map of Australia was installed on the floor. In
October 1980 a modernisation program at the Sydney
Terminal commenced. The objective of the work was to
improve the facilities for both passenger convenience and
comfort. The start of this modernisation program coincided
with the 125th Anniversary of the NSW Railways and it
was at a time when many major service advances were
being made to the State Rail System. 

HISTORICAL OUTLINE: BUILDINGS & YARDS 

THE DEVONSHIRE STREET STATIONS 
The first Sydney passenger station, located just south of
Devonshire Street, was a temporary timber and
corrugated iron building, constructed rapidly in late August
to early September 1855, in time for the opening of the
line to Parramatta for passenger trains. This building was
demolished in the early 1870s and replaced by a more
substantial brick station building. 

The first, and the second station buildings, often referred
to as Redfern Station were both in the form of a shed
which covered the main line. A photograph of the exterior
of the first station taken in 1871 shows vertical boarding,
windows with a hood and a corrugated iron roof, with a
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roof vent. Internally the stud framing and timber truss
roof members were exposed. The offices and public
facilities were contained in the adjacent lean-to, which
faced George Street. Only one platform and the main up-
line served the passenger station. A similar platform and
line layout was used for the Mortuary Station, constructed
15 years later, however, the level of detail and materials
varied considerably. 

The first station building was extended almost
immediately, a shed being constructed at the southern
end to cover an additional 100ft of platform. 

The second station building was constructed on the site of
the first station, the main hall spanning the up and down
mainlines. Separate platforms and facilities were provided
for arriving and departing passengers. The new station
building appears to have taken three years to complete,
the drawings are dated 1871, the official opening was in
1874. 

The second station, like the first, was constructed to allow
for a future extension of the line into the city, the lines
initially extending just far enough past the building to
accommodate a steam locomotive. 

John Whitton, the Engineer-in-Chief designed a neo-
classical station building to be constructed of brick, with
the decorative detail formed using polychromatic and relief
work. 

Almost immediately the demand for platform space during
peak times resulted in additional branch lines and
platforms being constructed adjacent to the passenger
station. These lines were brought in front of the station,
obscuring it from view and isolating the verandah. By
1890 Whitton's station building had become engulfed
within a sea of sheds and tram platform canopies. 

The second Redfern station, demolished following the
completion of the first stage of the main terminal building
c.1906, was a gloomy building, the glass in the roof
lantern not permitting a great deal of light to enter and
the soot from the steam locomotives coating the surfaces
with grime. 

THE DARLING HARBOUR LINE 
In addition to the construction of the main trunk line
between Sydney and Parramatta in 1855, a branch line
between Darling Harbour and the Sydney Yard, with a
cutting and underpass to carry the line under George
Street, was also constructed. This line was to allow for the
transfer of goods to be exported by ship primarily wool
bales. 

In the first decades of settlement goods were loaded and
unloaded in Sydney Cove, however, as the city expanded
the wharves extended round into Cockle Bay (Darling
Harbour). The presence of the rail link would have
influenced the development of this harbour. 

The Darling Harbour Line is one of the first cuttings and
overbridges to be constructed as part of the NSW Rail
network. In contrast to later structures sandstone is used
to line the walls of the underpass and to form the over
bridge. The Darling Harbour Line partially followed the line
of an existing water course, the Blackwattle Creek. 
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Subsequent alterations to the layout of Railway Square
have resulted in extensions to the overbridge. 

THE SYDNEY YARD 
The first Sydney railway workshop, constructed c.1855
was a substantial two storey sandstone building with
arched openings to both floors and a slate roof. A boiler,
for the production of steam, was located at the southern
end of the building. By 1865, a timber extension had been
constructed over a section of track to allow the
locomotives to be worked on under cover. A blacksmiths
forge was located in an adjacent single storey building. 

In contrast with the first Redfern Station building [Sydney
Terminal] the main workshop building was an elaborately
detailed sandstone building, with a rock faced ashlar base,
quoins and sills. The use of substantial and well detailed
sandstone buildings on the site was to continue with the
construction of the twin gabled goods shed, the Mortuary
Station and finally the present Station Building and its
approaches. 

Originally the Sydney yard occupied the area between the
passenger station and the two storey workshop building.
Initially timber and corrugated iron sheds were built
however, these were soon replaced with more substantial
masonry building. Gable-ended locomotive and carriage
workshops were built here. Although no architectural
drawings of these buildings have been located it is
assumed that metal roof trusses and cast iron internal
columns were used, similar to the structural system
favoured in England, and later employed at Eveleigh. 

Of these sheds the most elaborate was the Second Goods
Shed, built in the late 1860s. The building was as, if not
more, elaborate than many English examples. It was
unusual, even in the 19th century for this level of
decorative detail to be employed on such a utilitarian
structure as a goods shed, the standard of building
obviously representing the level of importance of the yard.

Extensive facilities were required to keep the locomotives
in good working order. The Sydney/Redfern yards were
extended towards Elizabeth Street and the Exhibition
Ground (Prince Alfred Park). Until the construction of the
railway workshops at Eveleigh in the mid 1880s the
majority of the maintenance work was undertaken at the
Sydney/Redfern Yard. 

In 1884 the yards included a gasworks (c.1882) and gas
holder, a carriage works, the locomotive shop (by 1865).
A turntable connected the now considerably extended
main workshop building, one of the two blacksmiths shops
and the repairing shed. All of these structures have been
demolished. 

Further towards the park, in the area now known as the
Prince Alfred Sidings were located the carpenters shop,
the second blacksmiths shop and an office. 

These buildings are the only remnants of the Sydney Yard.
Little physical evidence remains of the layout or the
functioning of this once extensive railway yard as many of
the structures were removed to allow for the construction
of platforms 16-23 and subsequently the city electric
station. 

THE MORTUARY STATION 
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The Mortuary Station, or the Receiving House as it was
known was originally constructed for funeral parties, the
mourners accompanying the coffin on the journey to the
necropolis at Rookwood. Most documentary sources date
the building as being constructed in 1869 however, the
outline of the station first appears on the 1865 MWS&DB
plan. The rail lines had not yet been constructed. 

The inner Sydney cemetery or New Burial Ground, also
known as the Sandhills or Devonshire Street station was
located in the Brickfields, a site now occupied by the main
terminal building. By the 1840s this cemetery was
overcrowded and a new location, within close proximity to
a railway line, was required. 

In the early 1860s a site at Haslem's Creek was selected
for the new cemetery. To distinguish the cemetery from
the surrounding residential area of Haslem's Creek the
cemetery became known as the Rookwood Necropolis. A
station was constructed within the Haslem's Creek
Cemetery (the Rookwood Necropolis). 

The Colonial Architect James Barnet designed both
receiving houses (mortuary stations) in the mid 1860s.
The station within the Necropolis has subsequently been
relocated and modified to form the nave of All Saints,
Church of England, Ainslie, ACT. Although both stations
are Gothic Revival in style, the plan and detailing of each
varies considerably. 

Barnet's two station buildings were designed to celebrate
the passage of the coffin to and from the train. In the
Victorian Era mourning the dead was a prolonged ritual
with elaborate rules concerning behaviour and dress. The
train trip to Rookwood became part of this ritual. 

The regular funerary train service to Haslem's' Creek
cemetery (the Rookwood Necropolis) commenced in 1867,
two years before Mortuary Central and the Rookwood
Station had been completed. By 1908 there were four
stations within the necropolis, named Mortuary Stations 1-
4, the Sydney receiving house was known as Mortuary
Central. 

Mortuary Central was built by Stoddart & Medway from
Prymont sandstone and completed in March 1869. The
carvings were executed by Thomas Duckett and Henry
Apperly. From the variation claim submitted by the
builders it would appear that a slightly larger building,
with more decoration was built than originally intended. 

The form of the Mortuary Station, with the large porte-
cochere clearly indicates that it is not a church. A
colonnade of trefoil arches and foliated capitals forms a
screen to the platform. The same arch form being
employed for both ends of the platform and for the
octagonal porte-cochere to the west. The station building
is above street level, a flight of stairs lead to the platform
level. Ramps to the north and south were used for
carriages. Internally were the ticket office, two vestibules
and retiring rooms. 

Photographs taken in the early 1870s clearly show the
decorative detail of the building. Two colours of stone
were employed, a darker shade of the arches and the
surrounds to the medallions, the lighter shade being
reserved for the ashlar work. The two shades of stone
were employed internally in the same manner. 
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The arcade covering the platform is very elaborate, with
its curved queen post truss roof, with ripple iron above
following the curve, blind arcading to the west that mirrors
the eastern arcade, and geometric tiled floor. Even the
platform benches follow the Gothic Revival theme of the
design, resembling pews. This platform would have
contrasted with the more utilitarian Redfern station
building, designed by John Whitton and constructed in the
early 1870s. 

The stonework of the Mortuary Station was very delicately
worked, with a number of different foliage motifs forming
the capitals, the trefoil spandrel panel within the main
arches and the medallions. A star and zia-zag motif was
used on the soffit of the arch, ball flowers on the cornice
brackets and a zig-zag on the cornice. 

The original roof covering was slate, with a pattern of half
round and diamond slates being employed at the ridge
and above the eaves. The octagonal porte-cochere
terminates in a bell-cote, whose detail is a miniature of
the main trefoil arch and medallion motif. The bellcote was
roofed with lead. 

Decorative metalwork is also employed, as finals, as a
cresting and as balustrades. A leaf motif was used for the
balustrade to the porte-cochere, and repeated in the
panels of the elaborate timber gates that lead to the
platform. 

A palisade fence that stepped down to follow the slope and
matching gates separated the station from the street and
a picket fence lined the ramps. The spire of Mortuary
Station (the Bellcote) was a distinctive townscape element
it could be seen from the Exhibition Grounds (Prince Alfred
Park) and from Sydney University. 

The arcade detail, of Mortuary Central with its pointed
trefoil arches, medallions and foliated capitals is
reminiscent of the hotel at St Pancras Station by Sir
George Gilbert Scott, designed in 1865 and constructed
1868-73. There are few other station buildings, either in
Australia or the United Kingdom with this level of
decorative detail. The construction of special mortuary
stations is rare, no other examples have been located. 

By the late 1970s the station had deteriorated, slates were
missing from the roof and the stonework, black from
pollution was also covered form graffiti. A restoration
program was undertaken in 1983. 

THE RAILWAY INSTITUTE, Chalmers Street 
The Railway Institute was constructed as a venue for the
Railway employees, providing a setting for both
educational activities and social functions. It is reputed to
be the first Railway Institute in Australia and provided a
range of services for railway employees such as evening
classes and a library. 

A competition was held for the design, which was won by
the Architect Henry Robinson. It is a Queen Anne Revival
style building, based on English prototypes such as the
London Board Schools. The design was the first use of
Marseille roof tiles for public buildings in Australia. Many
public buildings were designed by competition c.1890,
during the period of transition between the Colonial and
Government Architects Offices. The practice was
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abandoned in the mid 1890s due to lack of partially of the
judges. 

When the Railway Institute was constructed in 1891, the
building was located on the corner of Devonshire Street
and Elizabeth Street, at the north eastern corner of the
Sydney rail yard. The surrounding streets and the carriage
way have subsequently been modified. A carriage-way
lead to the porte-cochere, enabling people attending social
functions to enter the building without getting wet. 

In addition to the library there were two halls, a large hall,
with a stage, and a smaller hall on the ground floor. The
detail of this space is largely intact and there are few
examples of small scale halls of this period remaining in
Sydney. 

A single storey addition to the building, designed by the
Government Architect Walter Liberty Vernon was added in
1898 to the south east of the main building. 

Classes, such as engineering drafting, and examinations
for railway employees were held in the Institute. The
building was also utilised during emergencies such as the
1919 Influenza epidemic when women volunteers
manufactured face masks (for railway employees). 

There are few examples of Institutes of this period that
provided such a high level of facilities for the benefit of the
employees. The names on the Honour Board reads as a
who's who of railway personalities. 

THE SYDNEY TERMINUS - INITIAL PROPOSALS 
In 1895 the Parliamentary Standing Committee on Public
Works advised that a Royal Commission should be
constituted to "inquire into the question of bringing the
railway from its present terminus at Redfern into the city".
The findings of this Commission, favouring a site in St
James Road, were released in 1897. The term Central
Station was now in common use. 

The public Works Annual report of 1896-7 noted that "the
Railway Construction Branch was called upon to furnish
voluminous plans and estimates of the cost of the various
proposals brought before the commission. After a most
exhaustive investigation, the Royal Commission reported,
almost unanimously, in favour of the extension of the
railway into the city by the route and according to the plan
as described as the St James Road Scheme". 

The initial designs for a near Sydney Terminal were
prepared by Henry Deane, the Engineer-in-Chief of
Railway Construction in consultation with the Railway
Commissioners. Mr Deane is reputed to have prepared ten
schemes for the Royal Commission. Although the St James
location was preferred, a scheme that did not involve the
disturbance of or use of land in Hyde Park was sought. 

The extension of Belmore Park was initially proposed in
the 1897 scheme as compensation for the use of the north
western corner of Hyde Park as a Railway Station.
Following a change of government the St James scheme
was abandoned and Henry Deane prepared, c.1899, a
further two schemes, one of which was for the Old Burial
Ground Site. 

The earlier schemes to extend the lines further into the
city would have been prohibitively expensive and would
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have required large scale resumptions. The site of the Old
Burial ground was, in comparison, relatively easily
obtainable as no private land was involved. Due to the
extent of the resumption there would, in addition to a
terminus be room for the extension of the goods yard and
the erection of a carriage shed and post office. 

The existing lines were at a higher level than the Burial
Ground so rather than lower the existing railway track the
tramlines were to be raised to serve a high level station. 

The Public Works Committee passed the design on 7 June
1900 however, a much modified building was actually
constructed. 

The total estimated cost of the works was to be 561,000
pounds with the General Works estimated at 138,000
pounds, the Station Building estimated at 233,000 pounds
and the Resumptions estimated at 140,000 pounds.
Almost immediately these estimate proved conservative,
there was much public concern regarding the removal of
bodies from the Old Burial ground and a new cemetery,
the Botany Cemetery, had to be constructed, at public
expense at La Perouse. 

The following properties were resumed: 

- Steam Tram Deport, corner of Pitt Street and Garden
Road 
- Convent of the Good Samaritan (part of the Carters
Barracks) 
- Sydney Female Refuge (part of the Carters Barracks) 
- Police Superintendent's Residence, Pitt Street 
- Christ Church Parsonage 
- Benevolent Asylum 
- Police Barracks 
- Devonshire Street Cemetery and South Sydney Morgue 
- Residential Property, Railway Place 

Mr E O'Sullivan, the Minister for Works, in 1901
established the [Central] Station Advisory Board,
comprising railway experts to "investigate the question of
the design and arrangements of the station". The
members included: 

- The Engineer-in-Chief for Railway Construction, NSW,
Henry Deane 
- The Government Architect NSW, Walter Liberty Vernon 
- The Engineer-in-Chief for Existing Lines, NSW, Mr TR
Firth 
- The Engineer-in-Chief for Railways, Queensland, Mr HC
Stanley 
- The Chief Engineer for Existing Lines, Victoria, Mr CW
Norman. 

The committee also considered a suitable design for the
new Flinders Street Station in Melbourne. The design for
the Sydney Terminus was to be a collaboration between
the architect and the railway engineers. The layout was
largely determined by the planning requirements of the
railway engineers, to which an appropriate architectural
style was overlaid. However, the initial scheme did not
contain the require accommodation and an enlargement of
the building was approved by the Minister. The cost
estimate was now 610,000 pounds. The Board were to
fulfil the wishes of the Minister that "the building should be
a monumental work of stateliness and beauty". 



4/03/15 10:39 AMSydney Terminal and Central Railway Stations Group | NSW Environment & Heritage

Page 20 of 39http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=5012230

An early proposal for the new terminus, and the changes
to the surrounding area were reported in the Sydney Main
in 1901: 

"One of the reforms to be incidentally effected will be the
widening of Pitt Street near the railway to 100ft. The width
will secured by taking in land on the right already resumed
or in Government hands, and including the Benevolent
Asylum grounds, the convent along the northern side of
Pitt Street where it debouches upon George Street. The
result will be a fine, broad thoroughfare, tree bordered to
form the entrance to the city... 

...Mr O'Sullivan is also conferring with Mr S Horden to see
if an arrangement can be made for the purpose of
widening Gipps Street, at present a narrow thoroughfare
before any new buildings are erected. By planting these
broad streets on each side with trees, Mr O'Sullivan
contends that a magnificent entrance to the city will be
established and the trees will set off the new station. 

He considers that this opportunity for the improvement
and ornamentation of Sydney should not be lost,
especially as it will not entail a very heavy cost upon the
tax payer, most of the land utilised already being the
property of the crown. 

There will be four double and four single platforms, or
practically twelve single platforms in all... Between the
end of the docks and the main buildings is the assembly
platform, 70ft wide. On the platform level will be booking
offices, waiting rooms, cloak and luggage offices,
lavatories, convenient refreshment rooms, dining rooms,
etc. The basement will be devoted to kitchens, stores,
baggage rooms, offices for minor officials, and a dining
room for the Railway Commissioners and their staffs,
including the clerical, professional, traffic and audit
branches. 

The railway is to cross Devonshire Street, which as a
street for heavy traffic will cease to exist. It will be
lowered and modified, to suite pedestrian, cab and light
traffic only, with a width of 50ft. The heavy traffic hitherto
taken over Devonshire Street will be diverted along
Belmore Road and a new street which is to be made on
the east side of the station. 

Cabs will enter the station from Devonshire Street. The
exit for cabs will lead into Pitt Street by an inclined ramp
and subway, thus avoiding any crossing on the level of the
path of either pedestrians or tramcars. The main approach
to the station will be opposite the intersection of George
and Pitt Street, and foot passengers, and cabs and other
vehicles will enter here. Departure for vehicles will be
effected by means of a ramp, descending from the north
west corner of the building to Belmore Road. 

"A subway for pedestrians to enter the building is to be
provided from a point in Pitt Street, nearly opposite the
north western corner of the building. The tramway
approaches have been so designed as to take them
completely clear of all other classes of traffic and
congestion, and interference and risk of injury will be
altogether obviated. 

It is intended that the railway traffic should run as now
arranged over the Castlereagh and Pitt Street route, but,
instead of approaching the station on the ground level, the
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two lines begin to rise from a point in Belmore Park on a
grade of 1 in 20, where they will terminate with a wide
colonnade of (sic) platform level." 

This design, with pavilions and a Mansard roof was
strongly influenced by French Renaissance chateaux. The
scale of the building, arrangement of the approaches and
viaducts, the ground level colonnade and the position of
the clocktower are all similar to the subsequent scheme,
which was actually constructed. 

By June 1901 work had begun on forming the site of the
New Station at Devonshire Street, the PWD Annual Report
for 1900/01 noting that "a great deal of preliminary work
has had to be done in the preparation of the site for the
new station and the extension of the railway, owing to the
necessity of removing the bodies from the old cemetery
and providing a new cemetery to receive the remains, as
well as the demolition of the buildings and disposal of the
material. The work of clearing and levelling is now well in
hand." "Private removals were commenced on the 29th of
February 1901 and at the end of the year 1,145 bodies
had been removed." Families could remove the remains to
a cemetery of their choosing however, the majority of
bodies removed were relocated, at government expense,
to the new cemetery at La Perouse. The Belmore Park to
Fort Macquarie Electric Tramway was also constructed in
1900-1. 

The earlier brick and sandstone design, with a mansard
roof was abandoned in favour of an all sandstone terminus
building which largely incorporated the same passenger,
tram and vehicle separation as the earlier scheme. During
1899 a Parliamentary Standing Committee had debated
whether the major public buildings should constructed of
brick with a sandstone trim or all sandstone. This
committee determined that, for major public buildings,
sandstone should be used. 

Two designs, by members of the Government Architects
Branch, were submitted for the facades in October 1901 to
the Minister for Public Works and to the Railway
Commissioners with the accompanying comment by the
"Board of Experts" advising on the design of Central
Station "we are of the opinion that either one or the other
of the architectural designs which accompany this report
may with confidence be adopted". Of the two faade
options that of Gorrie McLeish Blair was reputedly
selected. 

The 1901/02 Annual Report describes the progress a year
later, "work has progressed vigorously during the year. All
the old buildings and human remains have been removed
from the site and the foundation stone was laid at the
corner of Pitt-street and the New Belmore road on the
30th April. The information of New-Street, 2 chains in
width, the extension of Castlereagh-street and the
widening of Hay and Elizabeth Streets is well forward. The
levelling of the whole site is practically finished, and great
improvements have been made to Belmore and Prince
Alfred Parks by filling in with the spoil excavated for the
foundations". 

A more detailed account is given of the excavation "the
excavation to the docks and main building containing
some 80,000 cubic yards, has been taken out and the
material removed to Belmore Park, where it forms the
tramway embankments and raises the general level of the
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park. About 30,000 cubic yards of material from the
Castlereagh-street cutting have been utilised in improving
the level of Prince Alfred Park. 

In early 1902 the design of the terminus building was
changed yet again, at the request of the "Board of
Experts" advising on the design of Central. "...the station
building has been increased in height by one storey, and
considerably in length of front, and an east wing added. A
tower also of fine proportions has been included. The
completed building consequently shows a much larger
building than originally proposed, but it is thought in the
future it will come into use. In the meantime, certain parts
can be left out and added afterwards, but in spite of all
such reduction the estimated cost of the new building and
the main rood will amount to about 400,000 pounds as
compared with 230,000 pounds". 

Henry Deane, in a lecture given to the Sydney University
Engineering Society in 1902 describes the layout of the
Central Railway Station that was currently under
construction. "On the northern front of the Station, the
roadway has a total width, including the footpaths, of 165
ft, so that not only the wheel traffic to the station, the
tramway traffic to and from the City and Western Suburbs
and the sports traffic, but also the heavy traffic diverted
from Devonshire Street may be commodiously
accommodated. This street will be continued to George
Street and made 100ft wide. Steps are being taken to
widen Pitt Street and make it 100ft wide. 

Hay Street and Elizabeth Street, where skirting the park,
have been widened by the abolition of the pathway
running alongside the park and the utilisation of the
avenue in the park for the purpose. A new street, 100ft
wide on the East side of the station ground connects
Elizabeth Street at the junction of Foveaux and
Castlereagh Street, Redfern. 

An inclined approach, including a width of forth feet for
cabs, twenty feet for pedestrians and a sufficient width for
the tramway runs parallel to Pitt Street, between Hay
Street and the Station. The return tramway descent...is
made on the east side of the station. These inclined
approaches will have flat earthware slopes towards the
park which will be ornamentally planted. 

At the southern end of the station, Devonshire Street,
where it passes through traffic or skirts the railway
property, will be closed to all but pedestrian traffic, the
latter being accommodated by a subway. 

With regards to the Tramways, the Castlereagh and Pitt
Street lines will be brought up by inclines to the platform
level of the station... The tramway running through
Belmore Park has now been abolished and deviated via
Elizabeth Street and the road in front of the station... 

...From the north or City end, access to the station for
pedestrians will be by a footpath twenty feet wide, starting
from Hay Street and rising up with a one in sixteen grade
to the colonnade in front of the main building. From the
west access will be obtained by a passenger subway
fifteen feet wide opposite the new street, between George
and Pitt Streets, with a one in twelve grade to platform
level. 

A striking peculiarity and advantage in the arrangements
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of this station is that there are separate approaches for
pedestrians, road traffic and tramways, so that there will
be none of the clashing and danger incident on the
present arrangement between George Street and the
existing station." 

The general design of the new station was also discussed.
"A great amount of attention was been devoted to the
treatment of the front and west sides, and there is an
additional of a wing on the east side. The tower, which will
be situated near the north west corner of the station will
be a commanding feature, and will be provided with a
clock which will be visible from most parts of the city. 

It is expected that the whole will produce an imposing
architectural effect. The space enclosed between the wings
of the building, and which is covered by the main roof,
includes the assembly platform, 72 ft wide, five docks with
three roads each and intervening platforms. Outside the
building, on the east side, some lines will be laid which can
eventually be extended into the city should that work be
authorised by Parliament. 

It is intended that the accommodation for the public shall
be specially commodious. It will be of a character that will
not only be suitable and sufficient for many years to come,
but it has been architecturally designed so as to be an
object of admiration to visitors. 

A special feature of the Central Station design is its
assembly platform (or one might say assembly platforms)
because for the passengers leaving by train there is wide
covered space to the north of the building, which to a
certain extent serves the same purpose as the larger one,
situated between the two wings of the building. This latter
is 348 ft long and 72 ft wide. Although it has an analogue
in space in front of the station at Redfern (Devonshire St)
where arrivals from Sydney congregate, it differs in
important respects from that one. 

Although a busy place, it will not be subject in the same
way to the rush of arrivals and departures, and those
using it will not only be better protected from the weather,
from the hot and cold blasts and the damp that afflict the
passengers at Redfern (Devonshire St), but they will have
better opportunities for considering their whereabouts and
looking up the traffic directions than they now enjoy.
Before them, in one line will be the barriers with openings
leading on to the different platforms, and indicators plainly
marked which can be read from a distance will show them
the times and destinations of each departing train. 

The booking hall will, in accordance with modern practice
be of a large size, namely 110 ft long by 54 ft broad by 36
ft high. It is intended that it shall be a work of art and
probably some special display of the latest style in station
adornment will be found. 

Waiting rooms will be provided for both ladies and
gentlemen and the best attention will be devoted towards
giving those using them the latest and best designed
lavatories and conveniences. A barber's shop will be
provided, accessible form the assembly platforms and to
meet a demand that is often felt by those arriving by train
and wishing to get rid of the dust of travelling, and to
change their clothes so as to fit them to meet their friends
or visit places of entertainment, there will be baths and
dressing rooms... 
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The refreshment buffet is nearly 60 ft long by a width of
41 ft, and will be got up in the latest style. Adjoining is the
ladies' and gentlemen's' dining and tea rooms 86 ft by 53,
with separate entrances from the assembly platform, the
serveries for which are in direct communication with the
kitchens in the basement where every adjunct of the latest
type is provided. 

The public telegraph and telephone offices...are situated in
the west wing and are approached from the inside
platform and also from the cab arrival platform on the
outside. The baggage room... is convenient to the cab
arrival platform. Two large lifts are provided in which the
baggage is taken to the basement to be distributed
through the subways and up the lifts to the various
platforms. On the other side of the arched opening to the
platform is the cloak room...fitted up specially for the
ready reception and delivery of parcels. Lifts are provided
for the reception and delivery of goods to large stores in
the basement. 

At the southern end of the west wing of the main building
is situated the main parcels office Here special facilities
will be provided for parcels inwards and outwards; there is
a separate road 40 ft wide, for inward and outward traffic,
with all the necessary raised platforms &c. 

Under the cab approach and departure roads, and facing
Pitt Street, there will be 24 shops with colonnade in
front... There will also be nine similar shops in the
basement of the main building facing the new street. 

On the upper floors of the building the Railway
Commissioners and their officers will be accommodated.
For the convenience and comfort will be accommodated.
For the convenience and comfort of the staff, who are thus
situated some distance from the centre of the town, a
special dining-room and reading-room have been provided
on the street level with access by lift and staircase from
the offices above". 

In his lecture Henry Deane also discusses many of the
technical aspects of the design including luggage handling,
the lifts, the water towers, the train shed roof, which was
subsequently deleted as a cost cutting measure, the
platforms and signalling. 

A novel method of luggage handling was designed for
Central to "get rid of the objectionable luggage-trolley,
which is always frightening nervous people". A overhead
luggage carrying system had been developed in England
however, in the case of Central station "the levels permit
of its being carried on underground by means of subways
and lifts at suitable points". The mail was also to be
transferred by subway. 

The train shed roof was to be designed to have a central
span of 198 ft with two sides spans of 78 ft. Three pin
trusses were to be employed, which where to be brought
to the ground to provide intermediate support. The roof
was to be continuous. This truss and roof configuration
was to be based on that of the Union Station, St. Louis,
visited by Deane in 1894. Such a roof would have rivalled
those of the major metropolitan termini in Europe and
America. 

The platform area was to be double that of the earlier
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station and correspondingly double the number of
passengers could be accommodated. The maximum
number of passengers that the Devonshire Street station
could accommodate with 20,000. The new station would
be able to accommodate 40,000. 

The location of the cab rank was also discussed, it having
been decided not to incorporated a cab rank inside the
building so that the new station could be "kept entirely
free from the smell, which the standing of horses under
the roof must certainly involve". 

In 1902 the Railway and Tramway Construction Branch,
headed by Mr Deane, reported that "plans and detail
drawings have been prepared in the office for the whole of
the retaining wall and shops in Pitt-Street, both north and
south of the new road in front of the Station, also for the
Devonshire-Street subway and for the whole of the
basement floors, including drainage, telephone tunnels,
&c." At this stage, the estimated cost of the works was
561,600 pounds, however, it was "probable that his
estimate will be exceeded". 

The necessary tramway deviations, 2 miles and 60 chains
of track, were laid in 1901-2 using day labour. The track
consisted of rails laid on sleepers. The curve and the poles
were manufactured by local engineering firms including
the Clyde Engineering Co. The Permanent Way (i.e. track)
was imported either from England or America. 

The construction of the first stage of the station began in
June 1902 and was completed in August 1906. By 30 June
1903 the following works had been completed: "the total
quantity earth removed is about 250,500 cubic yards. This
has been used to level up the station site as required.
Belmore Park has been raised to carry the tramways to
the station... The Sports Grounds Moore Park (cycling
ground) have been been formed and the best of the clay
had been disposed of to Messrs. Goodlet & Smith at their
brickworks... 

...The whole of the foundations to the main buildings have
been taken out and concreted. On 21st July, 1902, the
first order for building stone was given to Mr Saunders, at
Pyrmont Quarry. On the 6th of August Inspector Murray
went to Pyrmont Quarry to arrange for starting work
dressing stone. On the 7th August eleven masons started
work, and on the 18th the first dressed stone was landed
on the works from Pyrmont Quarry and was set in place
on No. 3 Pier, arrival bridge, on the 19th August; and
since that date 127,000 cubic feet have been built into
place. 

This stone has been used in the building of retaining wall,
Pitt-street, between Hay-street and the Ambulance Depot,
near Devonshire-street; the tramway arrival and
departure bridges, the piers of which have been carried up
to impost and girder-bed level. Shop fronts and arcades in
Pitt-street...the whole of [the] arcade with shop fronts and
front wall to the main building from Pitt-street to the
extreme eastern end of the building, including the east
wing have been carried up to the first floor level
(Department of Public Works & Services, 1996, 25-28 &
39-72)

Historic themes
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Australian
theme
(abbrev) New South Wales theme Local theme

3. Economy-
Developing
local, regional
and national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Railway Station-

3. Economy-
Developing
local, regional
and national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Rail transport-

3. Economy-
Developing
local, regional
and national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Administering
the public
railway system-

3. Economy-
Developing
local, regional
and national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Development in
response to
railway lines-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Planning
relationships
between key
structures and
town plans-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Creating
landmark
structures and
places in urban
settings-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

20th Century
infrastructure-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Creation of
railway towns-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Impacts of
railways on
urban form-

4. Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Shaping inland
settlements-

4. Settlement-
Building
settlements,
towns and
cities

Utilities-Activities associated with the provision of
services, especially on a communal basis

Public Transport
- suburban
railway lines-

4. Settlement-
Building
settlements,
towns and

Utilities-Activities associated with the provision of
services, especially on a communal basis

Railways to
inland
settlements-
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cities

4. Settlement-
Building
settlements,
towns and
cities

Utilities-Activities associated with the provision of
services, especially on a communal basis

Railways to
inland
settlements-

7. Governing-
Governing

Government and Administration-Activities
associated with the governance of local areas,
regions, the State and the nation, and the
administration of public programs - includes both
principled and corrupt activities.

Providing foreign
government
embassies-

7. Governing-
Governing

Government and Administration-Activities
associated with the governance of local areas,
regions, the State and the nation, and the
administration of public programs - includes both
principled and corrupt activities.

Building and
operating public
infrastructure-

7. Governing-
Governing

Government and Administration-Activities
associated with the governance of local areas,
regions, the State and the nation, and the
administration of public programs - includes both
principled and corrupt activities.

Developing roles
for government -
building and
administering rail
networks-

Assessment of significance

SHR Criteria
a)
[Historical
significance]

THE SYDNEY TERMINAL & YARD 

The primary historical importance of the Sydney Terminal
and the associated yards is the continuation of use of this
site, for railway purposes, since the construction of the
first line, from Sydney to Parramatta, in 1855. Three
successive Sydney Termini, the Mortuary Station and the
Central Electric Station have been built on this site. 

The construction of the Sydney Railway yards and terminal
is associated with the introduction of railways to NSW in
1855 and the subsequent construction of a rail network
throughout the state, and interstate, initially by a private
company and subsequently by the government. The
establishment of the railways in NSW and Victoria was
undertaken during the same period albeit using differing
technology and standards. 

The development of the Sydney yards commenced in 1855
and was one of the first two yards in Australia, the other
being in Melbourne. Extensive workshop facilities were
established to enable the repair of locomotives. From the
late 1880s the working functions of the Sydney Yards have
gradually been transferred, initially to Eveleigh and, during
the 20th century further afield. Following the erection of
the main terminus, and later the Parcels Post Office, in the
20th century the focus of the goods handling activities has
transferred from the eastern to the western side of the
site. The majority of the working yard area disappeared
with the construction of the City Electric lines however, a
small pocket remains along the boundary with Prince
Alfred Park. 

The construction of the Darling Harbour Branch Line and
the establishment of an extensive area for goods storage
and transfer indicate the importance of the Sydney
Terminal and yards in the distribution of produce from
country NSW. 

The construction of the Central Station or the Sydney
Terminal on the site of the Old Burial ground was one of
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the larges planned interventions into the urban fabric of
Sydney undertaken prior to World War 1 and is a rare
example of a scheme that not only included a formal
public building but also parkland and roadway. The
deliberate creation of the formal approaches, the widening
of the streets to form avenues and create vistas, the
separation and multi-layering of tramlines, vehicular and
pedestrian access and the creation of subways resulted in
the creation of an urban environment of a scale and
character not before seen in Sydney, a character that
would have been in sharp contrast to the residential
character of Redfern, Chippendale and Surry Hills. 

The development of the main terminus resulted in an
increase in the commercial activity around Railway Square
and influenced the choice of the site for department
stores. 

Following the introduction of trams, Railway Square and
later Central Station became a major tram interchange
with links to the suburbs and Circular Quay. In 1900, 60%
of the 100 million trips on Sydney's public transport
system were by tram and only 15% by train. The link
between Circular Quay and the Railway Station being a
popular route, carrying in the order of 11 million
passengers in 1911. During peak hour the George Street
trams were 29 seconds apart. 

The separation of the trams from other forms of traffic at
the Sydney Terminal would have speeded up the flow of
the trams. Little evidence of the existence of the
complicated tram layout around Central Station remains. 

With the expansion of the rail network across the state the
coastal shipping network declined. Train travel was more
reliable, the train timetable was not reliant on good
weather conditions and the loading and unloading of
freight was less hazardous. Little trace remains of a once
extensive coastal shipping network. Rather than Sydney
Harbour, the Sydney Terminal became the main point of
entry or departure for travellers to and from country NSW
and for the movement of goods. 

The construction of a city rail loop was proposed around
the turn of the century and provision left adjacent to the
main terminal building. Construction did not to occur until
the mid 1920s. The demand for trams would have been
lessened following the introduction of the city loop and the
construction of the Central Electric Station. 

SYDNEY TERMINUS 

Central Station, constructed to serve the expanding
population of Sydney, was the first major metropolitan rail
terminus to be constructed in Australia and is the main
NSW terminus. There have been three successive
passenger termini on this site, each successive station
designed to provide a much greater level of passenger
accommodation than the former. 

The debate concerning the location of the main terminal
for Sydney occurred on and off during the last two
decades of the 19th century. The technical difficulties
associated with extending the line further north and the
associated cost as well as changing governments resulted
in the creation and abandonment of numerous station
designs and almost as many locations. 
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The design and erection of a major terminal for Sydney,
which allowed for future expansion indicated a climate of
optimism regarding the future growth of Sydney
metropolitan area. 

The earlier station designs had allowed for the line to be
continued northwards. The final scheme adopted involved
the moving of the terminal to the northern side of
Devonshire Street allowing the second Station to continue
to function until the new terminal was operational. The
third Terminal did not allow for the continuation of the
lines, resulting in the construction of the adjacent Central
Electric Station, when an extension into the city was
agreed. 

The design of the Sydney Terminal was modified for cost
cutting purposes however, it still represented considerable
expenditure by the State Government. The second stage
of the main terminus was one of the largest of the limited
building projects, undertaken by the government during
World War 1. The two stages are almost imperceptible and
the overall character of the initial design was continued in
the second stage. The second stage was not completed,
plinths were constructed for the cupolas flanking the
central bay but the cupolas themselves were not
constructed. 

THE MORTUARY STATION 

There are few other known examples of a purpose built
mortuary stations anywhere in the world. The other
stations which may have been solely Mortuary Stations
exist in England, Sutherland and Sandgate. The pair of
Mortuary Stations are the only examples in Australasia. 

The Mortuary Stations is one of the oldest surviving
stations in Australia, there a few remaining examples of
stations which date from pre 1870. Four other examples
remain in NSW and a series of five identical stations were
built in Victoria c.1862-3. 

The development of this station is not only associated with
the expansion of the Sydney yards but also with the
development of the Rookwood Necropolis at Haslem's
Creek (Lidcombe), one of the largest and most intact
Victorian garden cemeteries in the world. 

The erection of a permanent Mortuary Stations, within 15
years of the commencement of the rail network in NSW is
an indication of not only the rapid expansion of the railway
but that it had rapidly become accepted as a mode of
transport by the citizens of Sydney. 

RAILWAY INSTITUTE 

The Railway Institute was the first such institution of its
type in Australia, providing a high level of facilities for the
employees. 

PARCELS POST OFFICE 

The Parcel Post Office was constructed in this location as
the majority of parcels were carried by rail. Many of the
Sydney Department Stores ran a mail order catalogue,
sending goods to country NSW. The size of the building
indicates the volume of parcels handled, or planned for. 

DARLING HARBOUR LINE 
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Together with the remaining structures and works on the
Sydney main line to the old Parramatta station. The Dive
is one of the earliest surviving cuttings and overbridges in
NSW. Built as a branch off the initial railway line from
Sydney to Parramatta, to provide a link with Darling
harbour and to enable goods to be transferred to and from
ships, the Darling Harbour Branch Line formed part of an
extensive trade network to provide for the export of
Australian grown wool. 

This rail link was influential in the development of Darling
Harbour in the second half of the 19th century. The use of
Sydney Cove for trade purposes declined, as access by
land became more congested, and there was a
corresponding increase in the use of Darling Harbour. This
link, although disused, is retained for emergency
purposes. 

Conservation Manage Plan 
Sydney/Central Station 
Author: Department of Public Works & Services 
Year: 1996 
Page: 103-104 (The Sydney Terminal & Yard) 
Page: 106-107 (Sydney Terminus) 
Page: 109 (The Mortuary Station) 
Page: 110 (The Railway Institute) 
Page: 111 (The Parcel Post Office) 
Page: 112 (The Darling Harbour Line)

SHR Criteria
c)
[Aesthetic
significance]

THE SYDNEY TERMINAL & YARD : AESTHETIC &
TECHNICAL SIGNIFICANCE 

The developments of the railways in Europe were closely
followed in Australia and initially the locomotives,
carriages, rolling stock and rails were imported from
England. The technology was imported directly with little
or no modification. The railway lines in NSW were
designed and built by engineers who trained under the
prominent British railway engineers. 

Between 1855 and 1930 the majority of the construction
work within the Central Station complex, the sewers, the
railway lines, the Mortuary Station, the Main Terminus and
approaches, the road re-alignments, the tramlines and the
construction of the Parcels Post Office was undertaken by
branches of the Public Works Department. 

The Colonial or Government Architects Branch designed
the Mortuary Station and the Main Terminus. The overall
layout, approaches and the Eddy Avenue level, as well as
the remainder of the stations in NSW constructed prior to
1920 were designed by the Railway Construction Branch.
Railway construction was separated from remainder of the
Department of Public Works during the construction of the
second stage of the main terminus. 

With the exception of the Central Electric Station, the
station buildings were designed for steam trains. The tank
engines required constant maintenance and supplies of
fuel and water which were available at nearby Eveleigh. 

Associated with the passenger station were working yards
which provided evidence of the changing technology of
train travel, from steam to electrification and diesel. The
railway yards were necessary to allow for the shunting of
trains as well as to store and maintain carriages and for
the transfer of goods. Traces of the workings of the yards
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during the steam train era remain including water tanks
and columns. 

The changes in the predominant building materials, and
the way in which they are employed, with sandstone and
corrugated iron being used until c.1870 for even the most
utilitarian buildings such as workshops, then polychromatic
brickwork, then sandstone for the more important
buildings, and brick with sandstone dressings fro the
lesser buildings, indicates not only changes in technology,
but also the changing fashions for the use of a particular
material. After the 1899 inquiry into building materials for
public buildings sandstone was used for all major public
buildings. The use of sandstone therefore indicates the
status of a particular building. 

Particular building styles, details and material were
associated with the railways and were used for the
construction of the early stages of the Sydney Terminal
complex. The remaining workshop buildings feature
standard windows that are also found in the Eveleigh and
Honeysuckle workshop buildings. Moulded and
polychromatic bricks were used in the second station
building and its additions, other examples of this style of
station building, designed by John Whitton remain in
country NSW locations such as Albury. In contrast the
main terminus is of a scale and character that is unique in
NSW. 

The construction of the railways utilised large quantities of
bricks not only for buildings but also for the creation of
flyovers, bridges, embankments and retaining walls. There
exists a tradition of recycling of building elements from
railway buildings, particularly the cast iron elements such
as canopy brackets (which could be utilised for verandah
or platform canopies), columns and trusses, not only
within the yard but also to other railway complexes.
Exampleas of such recycling can be found within the
station complex. 

THE SYDNEY TERMINAL & YARD : LANDMARK
SIGNIFICANCE 

The first and second Devonshire stations both fronted
Railway Square however, the expansion of the platforms
in front of the second terminus building diminished any
sense of formal approach. 

The bellcote of the Mortuary Station and later the
clocktower of the main terminal building could be seen
from a great distance when first constructed. The main
terminus forms a prominent Sydney landmark and was
designed to act as gateway to the city. The formal
approaches and surrounding avenues enhance this
characteristic. The clocktower remains visible from Railway
Square, Pitt Street and part of Surry Hills. 

The workings of the railway yard have always been visible
from the Cleveland Street Bridge and Prince Alfred Park,
however, plantings in the park in the 20th century have
lessened the visibility of the yard. There is considerably
less manual activity within the yard than in the 19th
century, however, the frequency of trains has increased
considerably. 

SYDNEY TERMINUS : AESTHETIC & TECHNICAL
SIGNIFICANCE 
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The design of the Sydney Terminal was overseen by an
Advisory Board of experts, whose members included the
chief railway engineers from Victoria, NSW and
Queensland and the NSW Government Architect. This
Advisory Board were also involved in the design of the
Flinders Street Station in Melbourne. In scale and
character the design of Sydney Station and the Sydney
Terminal, is of a similar quality as the major European and
American Rails Termini. 

In contrast with the second Station where the lines passed
through the new building, Station was a true terminal, the
main building and concourse preventing any further
extension of the line. The majority of railway stations in
Australia are located at a point along a railway line rather
than forming the end point of the line. 

Sydney Station, as constructed, contains many
innovations not previously seen or rare in NSW, the
viaducts for the trams, the three pin truss roof to the
portico, the assembly platform [concourse], the
Devonshire Street subway, the mail and luggage subways
and the subterranean gentlemen's toilet, beneath the
assembly platform. 

The first stage of the main terminal building is reputed to
be the first large scale use of reinforced concrete slab
construction in NSW. 

The design of the Sydney Terminal were easily accessible
from the main concourse, or assembly platform where a
destination board detailed the arrivals and departures. In
major termini such boards have largely been replaced by
computerised arrival and departure displays. The display
board from the Sydney Terminal is now held in the
Powerhouse Museum. 

The concourse, or assembly platform, was designed as a
place of assembly and was one of the larges covered
public spaces in the city. Other large spaces accessible by
the public were the Centennial Hall in the Town Hall, the
Exhibition building in Prince Alfred Park and the Queen
Victoria market building. 

The design was a collaboration between the railway
engineers, in particular Henry Deane and the Government
Architect, WL Vernon. Both men were trained in Europe
and subsequently travelled there to inspect the latest
projects. Vernon studied a variety of building types whilst
Deane concentrated on railway and tramway installations.
Deane was particularly impressed by the American
Stations, and modelled the proposed three pin truss train
shed roof on Union Station, St Louis. 

The influence on overseas precedents can be seen in the
form and layout of the building, the architectural style and
in the use of the three pin truss. There are few precedents
for the multi-level segregation of trams, pedestrian and
vehicular traffic. 

SYDNEY TERMINUS : LANDMARK SIGNIFICANCE 

The Sydney Terminus was designed to form a landmark.
When completed in 1920 the clocktower would have been
visible from many parts of the city as it was the tallest
tower in the city. By creating the park and the wide
avenues adjacent to the station the views to the
clocktower were accentuated. 
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A formal approach to the station, either through Belmore
Park or up the ramps to the portico or via the cab ramp
formed an elaborate sequence of spatial experiences
unequalled in Sydney. This progression was continued
within the station building, through the booking hall,
assembly platform [concourse] and onto the platforms. 

The approaches to the terminus were to form the gateway
to the city, tree lined avenues were created and Pitt Street
widened. George Street not Pitt Street however, has
developed to form the main thoroughfare north to south
through the city. 

The multiple levels of the main station building were
designed to separate the types of traffic, vehicular, tram
and pedestrian in the aim of preventing accidents. Over
the time the ordered separation has become less
apparent, with the removal of tramway and bus services. 

The Devonshire Street subway was the first major subway
in NSW, probably in Australia, introducing an urban form
more common in the major European and American cities
of the time. 

The station was one of the largest buildings in the city,
rivalling the town hall and the main government
department in Bridge Street. 

THE MORTUARY STATION : AESTHETIC & TECHNICAL
SIGNIFICANCE 

The Mortuary Stations are considered to be one of the
finest designs by the Colonial Architect James Barnet and
were, at the time of their construction the most elaborate
stations in Australia. A series of identical Gothic Revival
stations (with residence attached) were constructed in
Victoria in the early 1860s however, the design, and
decorative detail is nowhere near as elaborate as the
Mortuary Station. 

The Mortuary Station is considered to be an exceptional
example of the Gothic revival style, one of the finest in
Australia and is comparable with English examples of the
period. James Barnet designed four major Gothic Revival
buildings: the GPO in Martin Place, the Andersen Stuart
Building at Sydney University and the two Mortuary
Stations. He based his design, not only on Venetian Gothic
prototypes, popularised through the writings of Ruskin but
also on the work of the prominent architect Sir George
Gilbert Scott such as the (unbuilt) Foreign Office. 

The Gothic theme carries through the decorative motifs
used throughout the design and the carved furniture,
which resembled pews. In contrast with the majority of
stations the platform was tiled not asphalt. The level of
detail is far higher than any other railway station of the
period on the NSW system. 

The sandstone elements were finely carved, including the
medallions, the foliated capitals and the intrados (soffits).
The Colonial Architect, James Barnet, through his designs
played an important role in encouraging the craft of stone
masonry in NSW. 

Coincidentally, the station building used the same platform
layout as the first temporary terminal at Devonshire Street
building, i.e. a single platform. Its level of decorative
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detail was much higher and more permanent material
were employed in its construction. The Mortuary Station is
the finest example of this type of station in Australia. 

THE MORTUARY STATION : LANDMARK SIGNIFICANCE 

The Mortuary Station was a local landmark, clearly visible
from Prince Alfred Park, the Cleveland Street Bridge, from
the grounds of Sydney University and seen by passengers
arriving and departing from the Sydney Terminal. This
context has been largely submerged by 20th century
developments. 

RAILWAY INSTITUTE : AESTHETIC & TECHNICAL
SIGNIFICANCE 

During the early 1890s a number of public buildings were
undertaken by competition. These designs reflected the
up-to-date trends in architectural design. The use of the
Queen Anne Revival follows English trends, the style
having been popularised by the London Board schools. The
choice of materials, in particular the moulded bricks and
the red tiled roof are prominent features of the Queen Ann
style. 

This building features Marseille roof tiles for the first time
in a building in Australia. 

The large hall still retains much of its decorative detail and
is a rare surviving example of a small hall of the late
Victorian period. Other intact examples, the Town Hall and
St Georges Hall are much larges spaces. 

The building is one of few known examples of the work of
the architect Henry Robinson. 

RAILWAY INSTITUTE : LANDMARK SIGNIFICANCE 

The Railway Institute is prominent when viewed from the
Railway yards and from Chalmers Street. 

PARCELS POST OFFICE : AESTHETIC & TECHNICAL
SIGNIFICANCE 

The building is one of three major buildings on the site
designed by the Colonial or Government Architects
Branch. The neo-classical detailing of both the Parcel Post
Office and the Sydney Terminal was designed by GM Blair.
The building was designed in stages, as was the main
Terminal building probably for funding reasons. 

The roofscape of the building is unusually prominent when
viewed from a distance. There are few other office
buildings in Sydney where the roofscape is so visible. 

The Parcel Post is an early example of an office building,
with an internal frame design which provides for the
maximum free floor area. It was designed before the
introduction of fully framed buildings. The facade is load
bearing masonry. 

PARCELS POST OFFICE : LANDMARK SIGNIFICANCE 

The Parcel Post Office adds to the distinctive character of
Railway Square. 

DARLING HARBOUR LINE : AESTHETIC & TECHNICAL
SIGNIFICANCE 
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The Darling Harbour Line is one of the few remaining
structures which relate to the first phase of construction of
the terminal and yard, when sandstone was the
predominant material in the early phase of development.
It provides an indication of the extent of civil engineering
works required to construct the first terminal and yards. 

Conservation Manage Plan 
Sydney/Central Station 
Author: Department of Public Works & Services 
Year: 1996 

Aesthetic and Technical Significance: 
Page: 104-105 (The Sydney Terminal & Yard) 
Page: 107-108 (Sydney Terminus) 
Page: 109-110 (The Mortuary Station) 
Page: 110 (The Railway Institute) 
Page: 111 (The Parcel Post Office) 
Page: 112 (The Darling Harbour Line) 

Landmark Significance: 
Page: 106 (The Sydney Terminal & Yard) 
Page: 108-109 (Sydney Terminus) 
Page: 110 (The Mortuary Station) 
Page: 111 (The Railway Institute) 
Page: 111 (The Parcel Post Office)

SHR Criteria
d)
[Social
significance]

SYDNEY TERMINAL & YARD 

The Sydney Terminus has always been a major passenger
interchange. In contrast with the first two termini where
the subsequent development was haphazard, the
interchange between the various forms of transport at
Central Station was carefully designed to lessen the
chance of accidents. 

Each station building also improved on the last in terms of
passenger comfort, the first Redfern or Sydney Station
being a hastily erected shed, the second station being
designed to separate the arriving and departing
passengers. The third passenger station was constructed
complete with numerous platforms, a covered assembly
area and separate waiting and dining facilities for ladies
and gentlemen. 

A large workforce was once required to maintain and
refuel the steam locomotives. Following the establishment
of the workshop complex at Eveleigh the workshop
facilities in the Sydney yards declined. There are no longer
workshop facilities at the Sydney Terminal, not even for
electric and diesel trains. 

Many of the operations of the yards, such as signalling
were once operated manually. With the introduction of
hydraulic and later electronic signalling the number of staff
required to operate the yards has declined. This trend is
not peculiar to the Sydney yards. 

The development of the suburban train system allowed
workers to commute rather than having to reside near to
their place of work. Vast numbers of commuters use
'Central Station' as an interchange on a regular basis. 

The development of the rail network allowed fast and
comfortable travel available to all. The journey to Bathurst
by stagecoach took 18 hours. The train would have been
considerably faster and provided a higher level of facilities.
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The Sydney Terminal was the point of departure for many
travellers. 

SYDNEY TERMINUS 

The new terminus was designed with a capacity to double
the passenger number, to an expected maximum of
40,000 per day. With the increase in the use of the private
car in the late 20th century the reliance on public
transport has lessened however, Sydney Terminal Station
is still used a large number of commuters on a daily basis.

The Sydney Terminus was designed with an elaborate and
impressive booking hall, which was not only experienced
by passengers buying tickets but also glimpsed by
passengers passing through onto the assembly platform
[concourse]. The experience of buying a ticket in such an
elaborate and formal space would have heightened the
sense of romance associated with travel. 

Associated with the assembly platform [concourse] were a
series of amenities which reflect the attitudes and customs
of the period, separate dining, tea and waiting facilities
were provided for ladies and gentlemen. A barber and
change facilities, including baths, were provided to allow
passengers to clean up after their journey. 

A reading room and dining room were provided for the
railway commissioners and their staff, to mitigate against
the fact that the terminal building has been located away
from the centre of town. 

THE MORTUARY STATION 

The erection of the receiving stations at Sydney and within
the Rockwood Necropolis was to enable the dignified
transfer of the coffins from carriages onto the funeral
train. The station was designed to provide an elaborate
setting for the mid to late Victorian rituals associated with
both death and mourning. The Gothic Revival style,
generally more commonly associated with ecclesiastical or
collegiate buildings, was employed to provide a suitable
atmospheric setting favoured for funeral designs during
the period. 

RAILWAY INSTITUTE 

One of the aims of the institute was to provide for the
continuing education of the railway employees. Evening
Classes and examinations were undertaken within the
building. 

The Honour Boards record the names of important people
in railway history. 

The building has continued to operate as a facility for
Railway employees for over a century and the halls within
the Institute have been utilised for a wide range of social
functions and during emergencies. 

PARCELS POST OFFICE 

The Parcel Post Office was designed for an all male work
force, there were no toilet facilites for women included in
the original scheme. The original scheme also included
detectives galleries, to allow for the surveillance of the
floor. 
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Conservation Manage Plan 
Sydney/Central Station 
Author: Department of Public Works & Services 
Year: 1996 
Page: 105-106 (The Sydney Terminal & Yard) 
Page: 108 (Sydney Terminus) 
Page: 110 (The Mortuary Station) 
Page: 110-111 (The Railway Institute) 
Page: 111 (The Parcel Post Office)

SHR Criteria
e)
[Research
potential]

THE SYDNEY TERMINAL & YARD 

In addition to the extant remains of the early stages of
development of the site such as the Darling Harbour
Branch Line and the imprint of the demolished heavy
goods shed, evidence remains in the archaeological record
of the former uses of the site. The site of the main
terminus was formerly occupied by the Benevolent
Asylum, Carters Barracks and the Devonshire Street
cemetery. Re-location of the graves and demolition of the
structures was recorded in the documentary evidence. As
the site levels were raised to create the new station it is
unlikely that all foundations were removed. Other
contemporary building projects were constructed leaving
the former foundations in-situ. 

PARCELS POST OFFICE 

The Parcel Post Office is a reprehensive example of state
of the art fire proof construction and its application to
multistorey construction techniques. 

DARLING HARBOUR LINE 

The rail line under George Street was one of the first
underpasses to be constructed as part of the NSW rail
network. George Street was initially carried across the
track by a bridge. In contrast to the Cleveland Street
Bridge, the George Street overbridge remains largely
intact. 

Conservation Manage Plan 
Sydney/Central Station 
Author: Department of Public Works & Services 
Year: 1996 
Page: 106 (The Sydney Terminal & Yard) 
Page: 111 (The Parcel Post Office) 
Page: 112 (The Darling Harbour Line)

Assessment
criteria:

Items are assessed against the  State Heritage Register
(SHR) Criteria to determine the level of significance. Refer
to the Listings below for the level of statutory protection.

Procedures /Exemptions

Section
of act Description Title Comments

Action
date

57(2) Exemption
to allow
work

Standard
Exemptions

SCHEDULE OF STANDARD
EXEMPTIONS 
HERITAGE ACT 1977 
Notice of Order Under Section
57 (2) of the Heritage Act 1977 

I, the Minister for Planning,

Sep 5
2008
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pursuant to subsection 57(2) of
the Heritage Act 1977, on the
recommendation of the Heritage
Council of New South Wales, do
by this Order: 

1. revoke the Schedule of
Exemptions to subsection 57(1)
of the Heritage Act made under
subsection 57(2) and published
in the Government Gazette on
22 February 2008; and 

2. grant standard exemptions
from subsection 57(1) of the
Heritage Act 1977, described in
the Schedule attached. 

FRANK SARTOR 
Minister for Planning 
Sydney, 11 July 2008 

To view the schedule click on the
Standard Exemptions for Works
Requiring Heritage Council
Approval link below.

 Standard exemptions for works requiring Heritage Council approval

Listings

Heritage Listing
Listing
Title

Listing
Number

Gazette
Date

Gazette
Number

Gazette
Page

Heritage Act - State
Heritage Register

 01255 02 Apr
99

27 1546

Heritage Act - s.170
NSW State agency
heritage register

     

References, internet links & images

Type Author Year Title
Internet
Links

Tourism  2007 Central Station View
detail

Tourism Attraction Homepage 2007 Central Station View
detail

Written Department of Public
Works & Services
Heritage Group

1996 Conservation
Management Plan -
Sydney/Central
Station

Note: internet links may be to web pages, documents or images.
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(Click on thumbnail for full size image and image details)

Data source

The information for this entry comes from the following source:
Name: Heritage Office
Database
number:

5012230

File number: 09/03179

Return to previous page

Every effort has been made to ensure that information contained in the State Heritage Inventory is
correct. If you find any errors or omissions please send your comments to the Database Manager. 

All information and pictures on this page are the copyright of the Heritage Branch or respective copyright
owners.
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Home  > Heritage sites  > Searches and directories  > NSW heritage search

Central Railway Station and Sydney Terminal
Group

Item details

Name of item: Central Railway Station and Sydney Terminal Group
Other name/s: Sydney Central Yard; Sydney Steam and Sydney Electric  

Station
Type of item: Built
Group/Collection:Transport - Rail
Category: Railway Platform/ Station
Primary address: Eddy Avenue, Sydney, NSW 2000
County: Cumberland
Local govt. area: Sydney

Boundary:
North: the Northern side of the Campbell Street underbridge and so    
Street to include Belmore Park; South: the northern side of the Cle  
overbridge (excluding the bridge), East: property boundary line of P   
and the former Railway Institute Building along Chalmers Street an   
West: property boundary line along Pitt Street, Lee Street and Reg   
Mortuary Station is included within the curtilage and is also subject    
(4803219). The adjacent Railway Square underbridge is subject to   
(4801079). The Institute Building, former Parcels Office and Belmo     
RailCorp ownership but are included within the curtilage as they ar  
integral to the significance of the site.

All addresses
Street
Address Suburb/town LGA Parish County Type

Eddy Avenue Sydney Sydney  Cumberland Primary
Address

Railway

Square

Sydney Sydney  Cumberland Alternate

Address

Chalmers
Street

Sydney Sydney  Cumberland Alternate
Address

Regent Street Sydney Sydney  Cumberland Alternate
Address

Great
Southern and
Wester
Railway Lines

 Unknown   Alternate
Address

Owner/s

Organisation Name Owner Category Date Ownership Updated

RailCorp State Government  

RailCorp State Government  
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RailCorp State Government  

Statement of significance:

Extracted from 2013 CMP: 

Central Station is the largest railway station and transport
interchange in NSW and is of State significance for its
historical, aesthetic, technical values and for its research
potential. With its grand sandstone edifices and
approaches it is a well known landmark in Sydney. 

The site contains the original Sydney Railway Company
grant on which the first Sydney Station and yards were
opened, in 1855, and so represents over 150 years of
railway operations in the same place, making it the oldest
and the longest continuously operated yard in Australia. 
The Sydney Terminal precinct has a high level of historic
significance associated with its early government and
institutional uses, as well as being the site of Sydney’s
second major burial ground, the Devonshire Street
cemetery. Archaeological evidence of the government and
institutional uses is rare and has high research potential. 

Central Station site contains evidence of the first phase of
railway construction in NSW and has been the major hub
of rail transportation in NSW since the mid 19th century
and has the ability to demonstrate the evolution of
changes in the NSW railways and in railway technology
over the past 150 years, from steam to electric, reflected
in the changes in yard layout and in signaling work
practices. The Darling Harbour branch line and associated
sandstone Ultimo Railway Overbridge is the only
remaining example of railway infrastructure built for the
Sydney Railway Company and is the oldest piece of
railway infrastructure in NSW. The Prince Alfred Sidings
contains some of the oldest remaining workshops in the
NSW railway system. The Prince Alfred Substation is part
of the Bradfield 1926 electrification works and was
designed by Bradfield himself. The site has technical
heritage value in such elements as: the Darling Harbour
Dive; Central Electrics flyovers; the elliptical arch
construction of the Elizabeth Street Viaduct; the western
approach ramp underbridge the three pin truss roof of the
porte-cochère; the Devonshire Street subway (probably
the first of its type in Australia); the underground men’s
toilets; and the early mail, parcels and luggage subway
system. 

The main terminus building, accentuated by its clock tower
and approach ramps, exemplifies the predominant use of
sandstone at the site and it has been sited to dominate its
surroundings and to mark the importance of the railway to
both the city and the State. The construction of the
Sydney Terminus was the largest planned intervention into
the urban fabric of Sydney at the time and it was the only
major complex of the period where the urban setting was
consciously designed to enhance and provide views to and
from the main structure. With its multi layered access
modes and above ground level platforms not only was the
development extraordinarily innovative but also the
largest incursion into the southern part of Sydney prior to
World War I. 

Some of Sydney's most notable 19th and 20th century
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Some of Sydney s most notable 19th and 20th century
architects and engineers have worked on the Central
Station site, including: James Wallace and William Randle
who together designed and built the first railway from
Sydney to Parramatta and the associated Darling Harbour
Branch Line; the last serving Colonial Architect, James
Barnet (Mortuary Station); the first NSW Government
Architect, Walter Liberty Vernon (the main Terminus
building and the Parcels Post Office); and the Chief
Engineer for the City Underground and Sydney Harbour
Bridge, Dr John Jacob Crew Bradfield (Central Electric).
Mortuary Station, the main terminus building and the
Parcels Post Office were the only designs undertaken for
the NSW Railways by the Colonial Architect and the
Government Architect within the Department of Public
Works. 

The main terminus building is enhanced by its Neo-
classical architectural features together with the high
quality workmanship and materials it contains, from
carved sandstone, marble and terrazzo to cedar joinery,
acid etched glazing and metalwork balustrades. 

The same fine quality in design, materials and
workmanship is seen in Mortuary Station, the Railway
Institute and also in the Neo-classical Chalmers Street
Entrance, the Central Electric Station main façade and the
Parcels Post Office, all of which tends to unify these
buildings with the main terminus. 
The Mortuary Station is a fine and rare example by James
Barnet of the Gothic Revival architectural style and is the
only remaining example of a mortuary station in NSW. The
exemplary Federation Anglo-Dutch architectural style of
the Railway Institute is significant and it was as the first
institute of its type in Australia, demonstrating 19th
century initiatives in railway workers educational and
recreational facilities. The Parcels Post Office contains fine
brickwork and sandstone detailed facades and documents
the association of the site with railway postal services. 

The significance of Central Station is widely appreciated by
the broad community for its sense of place and theatre; as
an extraordinary place of work for employees past and
present and their families; and by many specialist
transport and heritage community groups.
Date significance updated: 30 Jul 09
Note: There are incomplete details for a number of items
listed in NSW. The Heritage Branch intends to develop or
upgrade statements of significance and other information
for these items as resources become available.

Description

Designer/Maker:NSW Government Architect, WL Vernon
Builder/Maker: NSW Department of Public Works
Construction
years:

1855-1970

Physical
description:

See the Conservation Management Plan prepared by
Government Architect's Office, June 2013 for detailed
inventory sheets of each precinct. 

SYDNEY TERMINAL PRECINCT 
Main Station Building (1901-1906) 
Clocktower (1921) 
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Clocktower (1921) 
Main Concourse (1906) 
Platforms 1-15 (1906) 
Underground tunnels and services (1906) 

CENTRAL ELECTRIC PRECINCT 
Elizabeth St and Eddy Avenue Entrance (1926) 
Suburban Platforms 16-23 (1926-32) 
Eastern Suburbs Railway (ESR) Platforms 24 and 25
(1979) 
Devonshire Street Tunnel (c.1906, 1979) 
Disused Tunnels and Platforms (1979) 

SYDNEY YARDS PRECINCT 
Yard and Modern Structures 
Flyover Junctions (1932) 

WESTERN YARDS PRECINCT 
Parcel Dock (1906) 
Rail Sidings and Yard (1906) 
Former Parcels Office 

PRINCE ALFRED SIDINGS PRECINCT 
Former Workshop Office Buildings (c.1870) 
Prince Alfred Substation (1926) 

BRIDGES 
Hay Street Underbridge (1923) 
Campbell Street Underbridge (1923) 
Eddy Avenue Underbridge (1923) 
Cleveland Street Overbridge (1891) 

LANDSCAPE 
ARCHAEOLOGY 

SYDNEY TERMINAL PRECINCT 

MAIN STATION BUILDING (1901-1906) 
The Main Station Building (Sydney Terminal) is a
landmark Federation Free Classical building with highly
detailed sandstone façade, colonnades, columns and
arcades on the exterior, with the use of bricks,
decorative steel, iron and sandstone for the internal
spaces providing fine visual transitions between the
public spaces. The building comprises a sandstone
colonnade and porte cochere, which originally
provided an undercover area for passengers
transferring to and from trams and is now used for the
Metro Light Rail. The terminus itself forms a U shaped
block fronting Eddy Avenue, Pitt Street and the
electric city rail lines to the east. The Pitt Street
frontage is a long sandstone arched colonnade
containing shops and offices, driveway entry into the
loading docks of the station and a vehicle entry ramp
driveway to the main passenger pick up and set down
entrance to the station. The central section (facing
Eddy Avenue) of five stories, including Eddy Avenue
shop fronts and colonnade, tramway entrance and
three stories of offices. This is flanked by two four
storey wings. The interiors feature marble and
terrazzo stairs, decorative balustrades and banisters,
and stained and etched glass panels. Offices in the
main building have been recently refurbished and are
of modern design and fit out. 

Sydney Terminal is a high level, main line rail
terminal. It’s elevated siting permits the use of the
topography to gain road access to more than one level
enabling the development of an extensive
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enabling the development of an extensive
subterranean luggage network and separation of
differing modes of transport. The commanding
position of the terminus with large areas of open
space sloping away from the building continues the
public domain of Railway Square whilst maintaining a
clear vista of the terminus from the square. The
terminus creates a formal edge to Railway Square. 

CLOCKTOWER (1921) 
Above the northwest corner is the Central Railway
Station Clock tower which reaches 85.6 metres above
street level. The clock has four faces, each 4.77
metres in diameter, with minute hands 2.1 metres
long. The tower is essentially hollow to the clock level
with a staircase of 272 steps giving access. 

MAIN CONCOURSE (1906) 
The main assembly concourse is the centre of the
terminus, around which all of the ancillary functions,
such as refreshment rooms, waiting rooms and the
booking hall were arranged. This concourse is
accessed from both the east and west decks. The
concourse has a high domed ceiling with exposed
curved truss supports with aluminium and fibreglass
roof sheeting, while the concourse is tiled with
terrazzo tiles. The truss supports also hold a large
station clock. The concourse is an open plan area, with
new information booth and ticket facilities (c2000)
located approximately in the middle. 

The northern side wall of the concourse is of brick and
sandstone with arched openings to shops and offices
and two pedestrian arch walkways to the light rail
station and Eddy Avenue access. The concourse also
contains a heritage centre in the converted main
booking office with decorative ceilings, railway offices,
a number of cafes and small fast food restaurants, a
newsagent and a bar area. These are located in the
former refreshment rooms and retain the moulded
ceilings and carved mural of Australian historic and
railway scenes around the top panel of the walls. A
small inlaid clock is positioned above the north door
inside the refreshment rooms. The Station Managers
office is located close to the entrance to the platforms
in the southeast corner of the concourse. 

The southern side of the concourse is open to the
platforms and is fringed with a decorative iron lattice
work grille on top of iron columns. 

PLATFORMS 1-15 (1906) 
Sydney Terminal now contains seven double platforms
and one single platform, each with an awning,
servicing a total of 15 tracks. Platforms 1-3 are for
country and interstate services, while the remainder
are for inter-urban services. The platforms run
perpendicular to the main station concourse and all
are dead end with the buffer stop. 

Platforms 1-3 are covered with relatively recent
awnings (c1990s) supported with steel columns.
Platforms 4-15 are covered with gabled ended
awnings (c1920s) with exposed steel lattice trusses
supported with hardwood timber columns. 

Platforms 1-10 have a centre run-round track which
was for locomotive-hauled trains. It enabled the
locomotive to uncouple from its train and either depart
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locomotive to uncouple from its train and either depart
or re-couple on the other end to pull the train to the
next destination. These centre lines are now used for
storage of electric rail car sets in off-peak times. There
are long timber-framed awnings over some of the
platforms (incorporating Howe trusses). Timber was
used in lieu of steel because of the high cost of
importing steel at the time of the awnings'
construction. 

The only locomotive-hauled trains now using Sydney
Terminal are the Indian Pacific and special trains
which usually use Platform 1. Platform 1 has always
been the main out-of-Sydney station with the longest
platform. Platforms 1, 2 and 3 were lengthened to
their present lengths in 1962 (covering the skylights
to the Devonshire Street subway) for diesel hauled
trains. 

To the west of the southern end of Platform 1 is the
Inwards Parcel Office. This was the loading dock for
parcels and mail which was loaded via a tunnel from
the post office. This was converted for use as a
backpacker hostel in 2000. The eastern external wall
of this building forms the edge of the platform area. 

UNDERGROUND TUNNELS AND SERVICES (1906) 
The subterranean levels are criss-crossed with service
and pedestrian tunnels that provide access to
platforms above, offices, maintenance depots,
kitchens and loading docks. Some of these were
upgraded and lined for pedestrian usage for the 2000
Sydney Olympics; others remain as service tunnels
with services and lines exposed. The design of the
station to allow separate pedestrian, train, tram and
vehicle movements, as well as the extensive
underground system of tunnels and subways to
transport luggage, mail and other items without
interference in the public space is all part of the
complex design of the station to ensure smooth and
safe operation. 

CENTRAL ELECTRIC PRECINCT 
The Central electric system runs near to the eastern
boundary of the entire site. 

ELIZABETH ST AND EDDY AVENUE ENTRANCE (1926) 
There are two major pedestrian entrances to the
Central Electric Precinct: one at Elizabeth Street and
one at the top of the Eddy Avenue ramp. Both are
constructed of Maroubra sandstone with classical
detailing. 

SUBURBAN PLATFORMS 16-23 (1926-32) 
At the northern end of the precinct, six tracks leave
the underground tunnels near Goulburn Street and
pass over Hay and Campbell Streets and Eddy Avenue
where they enter the platform area. The four
platforms allow eight trains to use the station, four
trains in each direction. The platforms are covered
with gabled awnings from the 1920s supported with
steel columns and with exposed steel trusses. 

EASTERN SUBURBS RAILWAY (ESR) PLATFORMS 24
AND 25 (1979) 
The ESR occupies Platforms 24 and 25. They comprise
an island platform accessed via two banks of two
escalators (original) or stairs. The platforms are open
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escalators (original) or stairs. he plat orms are open
at each end with the platform office located in the
centre area. The platform is tiled with small white tiles
with concrete columns tiled in dark green. Elements of
platform tiling and signage are original. 

DEVONSHIRE STREET TUNNEL (c.1906, 1979) 
Access to the southern end of the station is via the
Devonshire Street tunnel, a long pedestrian tunnel
which extends between George Street and Elizabeth
Street. The tunnel is tiled with digital print murals of
railway history and scenes on panels along its length.
The Elizabeth Street entrance includes a ticket
booking office, ticketing machines, newsagent and
take away food outlets. 

DISUSED TUNNELS AND PLATFORMS (1979) 
Above the ESR platforms are two disused or 'ghost'
platforms which were constructed as part of the ESR
project but never completed. These platforms are bare
concrete and include tunnel openings and areas for
installation of office space or equipment. They are not
open to the public. 

SYDNEY YARDS PRECINCT 

YARD AND MODERN STRUCTURES 
The Sydney Yard Precinct is located south of the
Devonshire Street tunnel extending to the Cleveland
Street Bridge and between the Central electric precinct
and the Western Yard precinct. The track layout to
platforms 1-15 has remained virtually unchanged
since it was originally laid out in 1906. 

Major items from the Sydney Yard's period as a steam
locomotive-hauled train yard have been removed.
These items included the eastern carriage shed, coal
stages and engine docks at the head of each platform.
Ash pits and water columns that were part of the yard
have also been removed. 

There is only one "yard controller" remaining within
the Sydney Yard Precinct. It is a small two storey brick
building located at the southern end of the yard
approximately 100 metres from the southern end of
Platform 8/9, close to the junction of the former
Darling Harbour Goods line. The building, which dates
from the c1960s, was not inspected internally during
this study (2009). Previously, at least two signal
boxes would have been located in the yard at any one
time, but these have been removed due to the
mechanical interlocking system being computerised
and pneumatically operated. 

The yard buildings have been altered significantly
since the eastern carriage shed was demolished. This
large shed divided the central yard from the central
electric lines. The land where the shed once stood is
vacant and the only remaining structures adding to
this division of the yard are the cleaners amenities, a
four wing (the two centre wings were extended to the
west post 1943) two storey gabled office building with
iron roof and timber double hung sash windows and
the former timetable office, a two storey c1960s brick
office now used as the Train Crew Superintendent
Office and its associated garden. These buildings were
not inspected internally for this study. 
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The rail yard connects to the passenger platforms of
Sydney Terminal which are as originally designed and
built, with the infrastructure for steam locomotives
having been removed (these being water columns
between each track near the buffers). 

The status of the communications tunnel under the
yard (c.1906) is unconfirmed. 

FLYOVER JUNCTIONS (1932) 
The flyover junctions are two levels of railway tracks
between Cleveland Street and Central electric station.
The city-bound (Up) tracks are on the top level and
the outbound (Down) tracks are on the lower level. By
a system of carefully located brick piers and
supporting steel beams, the upper-level city-bound
trains can change tracks across the full width of this
elevated railway, moving transversely (sideways) west
to east and vice versa using cross-overs. A similar
arrangement on the lower (ground) level enables
outbound trains to do likewise, independently of train
movements above. The structure supporting the upper
level is of simple construction: a series of brick piers
carrying simply supported steel beams or girders,
some encased in concrete, others with jack arches
between, so as to form a ballasted running deck for
the Up trains. The Down trains run on an excavated
bed and weave their way through the brick piers. 

WESTERN YARD PRECINCT 

PARCEL DOCK (1906) 
The Parcel Dock is physically connected with the main
station complex and has four platforms. The use of rail
transportation for parcel delivery has declined
considerably. These platform sidings are still in use for
temporary portable offices mounted on rail flat cars.
The sidings closest to platform 1 are used for the
loading of automobiles for the Indian Pacific. 

RAIL SIDINGS AND YARD (1906) 
The Western Rail Yard precinct is an area that is west
of the No. 1 main line extending to the Regent Street
boundary, Devonshire Street subway and Cleveland
Street Bridge. The track layout of this yard has
remained virtually unchanged since 1906. 

The rail sidings that take up the bulk of the land area
were known as the Botany Road yards. These siding
lines are still in service but are seldom used. A branch
line cuts through the precinct providing access to the
Darling Harbour Goods Yard. The underpass and
overbridge date from 1855 and are subject to a
separate listing (No. 4801079). 

The yard was designed for locomotive-hauled trains.
As this technology has gone out of use except for the
Indian Pacific and special trains the yard has little
present functional use. With locomotive-hauled trains
the train was marshalled for running in one direction.
It has the locomotive at the head of the train and a
brake van near the rear. This meant that after a
journey, trains had to be remarshalled before
commencing their journey out of Sydney Station.
(Today's trains with driving positions at both ends of
the train do not require this process.) As the station
originally handled locomotive-hauled passenger trains
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g    g  
for suburban, country and interstate services this
activity was considerable. Most of the steam loco
facilities and trackwork has been removed. The decline
in shunting and the removal of coal and water storage
has seen a reduction in the level of activity and
associated infrastructure in the yard. 

The former West Carriage Shed was demolished
c1999-2000 to make way for new office buildings and
an associated plaza. It had been the last remaining
carriage shed at Central Station. A number of other
buildings and structures associated with the Western
Yard were demolished at this time, including an
elevated water tank and water column, a series of
brick sheds and offices and amenities blocks. These
are covered in detail in Rod Howard Heritage
Consultants Pty Ltd report on the redevelopment of
Henry Deane Park undertaken for Australand in
February 1998. 

Although it has progressed through various
configurations, the landscape has maintained the
same ground level since 1856 with its final layout
being enlarged in 1906 by the removal of some
houses and the realignment of Regent Street to its
present format. 

PRINCE ALFRED SIDINGS PRECINCT 
The Prince Alfred sidings are on the eastern perimeter
of the site, making up the boundary with Prince Alfred
Park. Prior to the construction of the electric lines the
yard was a goods yard containing produce and goods
sheds as well as the first carriage shed. The sidings
area is now largely used for car parking. The tunnel
portal for the airport line is located in the southern
section of this sidings area. With the construction of
the airport line saw the demolition of most of the
remaining workshops in this area. 

A number of mature trees are growing on the
boundary, the largest being a Moreton Bay fig which is
at least 80 years old. 

FORMER WORKSHOP OFFICE BUILDINGS (c.1870) 
Only the former District Engineer's Office, restored
and used as offices and Former Draughtsman's Office,
vacant and boarded up, remain in the sidings area. A
retaining wall forms the boundary with Prince Alfred
Park. The retaining wall has been incorporated into the
rear wall of the blacksmiths workshops. 

PRINCE ALFRED SUBSTATION (1926) 
The electric substation and switching house is part of
the 1926 electrification works and is linked with the
substation at the Sydney Harbour Bridge. The
substation is a three storey brick building with steel
framed windows (the eastern façade windows now
bricked in), it has reinforced concrete floors with
rendered brick walls and steel stairways. All original
machinery was reported removed prior to 1988. The
substation includes air compressors for the operation
of pneumatic points within the yard and the City Circle
lines. The switching house is a similar design, being
brick of two storeys with flat roof with a gantry
walkway along its eastern façade allowing access to
office space. Neither was inspected internally as part
of this study. 
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BRIDGES 

HAY STREET UNDERBRIDGE (1923) 
The Hay Street Underbridge is a stone and reinforced
concrete single span, barrel, elliptical arch of clear
span 24.86 metres (81.5 feet). Designed by
engineering staff, Way and Works Branch, NSWGR and
built by Metropolitan Railway Construction Branch in
1923. 

CAMPBELL STREET UNDERBRIDGE (1923) 
The Campbell Street Underbridge is a single stone and
reinforced-concrete span, barrel, elliptical arch of clear
span 15.25 m (50 feet) built in 1923 as part of the
city underground system. 

EDDY AVE UNDERBRIDGE (1923) 
A wide reinforced concrete beam and slab bridge in
which the parallel ribs have their soffits curved to
simulate arches but there is no arch construction or
action, it is purely an architectural treatment. There
are three main spans of 13.9 m (45.5 feet). The
central span was originally used by trams turning to
and from Elizabeth Street, flanked by one-way roads
then footway spans of 4 metres (13 feet). Designed by
engineering staff, Way and Works Branch, NSWGR and
built by Metropolitan Railway Construction Branch in
1923. 

Eddy Ave Steel tram underbridge is a riveted-steel
plate girder underbridge with decorative iron
balustrades. The underbridge is set on stone piers and
is approached from the north by a ramp through
Belmore Park. 

CLEVELAND STREET OVERBRIDGE (1891) 
Defining the southern limits of the Central Station
precinct is the Cleveland Street Overbridge. The
structure is a six span overbridge comprised of: Spans
1 - 4 are 8.8m span brick arches; Span 5 is an 8.8m
brick and jack arch; Span 6 is a 15.2m jack arch. All
original spans have been extended with PSC girders.
The bridge is excluded from the listing. 

LANDSCAPE 
Central Railway Station Group is a landmark feature
on the southern boundary of the city and has a
number of landscape features associated with it. As
part of the development of between 1901 and 1906 of
Central Railway Station, and due to its elevated
position, a series of large sandstone retaining walls
were constructed along Pitt Street and Elizabeth
Street, which also acted to carry tram lines and the
electric city underground line. The retaining walls act
as visual boundaries to the main Station building and
are important elements of the Station group design.
The retaining walls enclose Belmore Park which lies
directly north of Central Railway Station across Eddy
Avenue. Belmore Park is a medium sized urban park,
covering one city block, with pedestrian pathways,
exotic and native plantings, large lawn areas and
public shelters and a rotunda. It is often used for
small festivals and public events. Although the Park is
a separate element to Central Railway Station, its
location in front of the Station acts as an important
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approach way to Central and is part of the wider
landscape of the railway precinct. 

On the western frontage is a small formal garden that
sits adjacent to the vehicle ramp near Railway Square.
Although this has been a larger more prominent
feature of the station entrance in the past, it is
currently a small lawn and garden space. The space is
enclosed with a sandstone boundary fence with
decorative iron palisade uprights and heavy iron link
chain. Two sandstone columns are also set within the
wall, one marking the southern entry to the garden,
the other set in the middle of the western side of the
low wall. The garden is divided by a curved bitumen
path through the centre. To the east a number of
mature trees are set along the boundary towards the
northern end, while to the south the area is a lawn
with a small formal garden planting with flowers. A
small memorial to 'Donna' a hearing guide dog is
located in the eastern section. This consists of a
sandstone plinth with brass dogs head statue.

Physical
condition and/or
Archaeological
potential:

Overall, the Central Railway Station Group is currently
in good condition, showing minor wear and tear but
being functionally sound. 

ARCHAEOLOGY 
The Central Railway Station Group has been built on
the site of the two earlier Sydney railway terminals,
the former Devonshire Street cemetery, a number of
colonial era buildings including the Benevolent Society
Asylum, as well as having a number of earlier railway
buildings, such as the Eastern and Western carriage
sheds demolished in various phases of expansion. As
such there is likely to be archaeological potential
across the site relating to these various phases of
development. See the Conservation Management Plan
prepared by Government Architect's Office, June 2013
for a detailed archaeological zoning plan.

Date condition updated:31 Jul 09
Modifications
and dates:

The Central Railway Station Group, including the
station and yards has undergone a series of major and
minor changes from the opening in 1906. 

1900-1901: Demolition of old Central Railway
Buildings 
1921: Clock Tower 
1926: Central Electric Station 
1958: Removal of tram lines 
1979: Eastern Suburbs Railway 
1980: Restoration of platforms and concourse,
includes new aluminium and fibre glass domed roof on
concourse 
1984-1985: Restoration of clock and clock tower 
c1991: New coach (bus) terminal built on Eddy
Avenue 
1993: Conversion of parcels and luggage subways for
use as pedestrian subways 
1995: Old male toilets on concourse closed 
1996: Re-instatement of Metro Light Rail tram Lines 
1998: Sale and conversion of Parcels Post Office to
apartments 
1998-2002: Demolition of Western yard Carriage
Sheds, includes removal of elevated water tank and
water column 
1999: Airport Line and Tunnel Portal, including
demolition of Prince Alfred siding workshops 
2004: Conversion of Inwards Parcels Office for

  



4/03/15 10:39 AMCentral Railway Station and Sydney Terminal Group | NSW Environment & Heritage

Page 12 of 23http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=4801296

backpacker accommodation 
2011: Completion of Sandstone restoration to
clocktower, new entrance structure to Devonshire St
Tunnel 
2012: Upgrade to ESR tiling

Current use:Railway Station
Former use: Nil

History

Historical
notes:

See the Conservation Management Plan prepared by
Government Architect's Office, June 2013 for detailed
inventory sheets of each precinct and a summary of
historical analysis. 

In 1849, the newly formed Sydney Railway Company
applied to the government for four blocks of land between
Hay and Cleveland streets to construct a Sydney Railway
terminal. Although the Surveyor General favoured Grose
Farm (now the grounds of the University of Sydney),
which was further from the city and less costly to develop,
the company was finally granted land in the Government
Paddocks between Devonshire and Cleveland Streets for
the construction of the first Sydney railway terminus which
was located there from 1855. The first station included
timber and corrugated-iron station buildings, an engine
shed, carriage shed and goods sheds. A branch line to the
Darling Harbour wharves and goods yard ran from the
western side of the rail yard. The overbridge that carried
Parramatta Road across this line remains as the oldest
piece of railway infrastructure in the NSW system (see
entry 4801079). 

The position of the station was at the southern end of the
town, at the point where journeys into the interior of the
colony began. With the addition of the new railway station,
this part of the town grew in importance as an entry point
to the city. Shops began to be built around the station and
in the adjacent streets. By the turn of the twentieth
century, major department stores were positioned in
George and Pitt Streets to take advantage of the growing
number of commuters coming through the area. This was
particularly the case after 1879 when the first steam
tramline to the station was installed, linking it with the
Hunter Street in the city. 

As the importance of the railways increased, the station
and the Sydney Yard attached to it were also extended. A
new sandstone engine house was constructed in 1866 on
the eastern side. 

In 1869, the Mortuary Station was constructed in the
western yard, to connect to the new general cemetery at
Rookwood. The station, designed by Colonial Architect
James Barnett, provided a siding with an elaborate gothic
station building, which included a chapel and waiting
rooms, for the transport of coffins and mourners to the
cemetery where a sister receiving station had also been
constructed. Mortuary Station at Sydney is the only
surviving example of such a station in situ in the NSW
system and is a rare survivor of the first phase of the
Sydney Yard. Mortuary Station is written about in more
detail on a separate listing (No: 4803219) 

   l l l   l  
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In 1876 the original Central Railway Station building was
replaced by a new brick station building (the second
station). John Whitton, the Engineer-in-Chief, designed a
neo-classical station building to be constructed of brick
with decorative detail using polychromatic and relief work.

Almost immediately the demand for platform space during
peak times resulted in additional branch lines and
platforms being constructed adjacent to the original
passenger station. 

Between 1876 and 1902, Whitton's second station group
and the yard were undergoing constant upgrades and
expansions, with the addition of carriage sheds, goods
sheds, workshops, new sidings and other railway
infrastructure. At its peak there were 13 passenger
platforms in the 1876 station as well as the Mortuary
Station on the western edge of the yard. By 1890
Whitton's station building had become engulfed within a
sea of sheds and platform canopies. 

In 1890, on the eastern side of the yard facing Chalmers
and Devonshire Streets, an elaborate Railway Institute
building was built. The Institute was built for use by the
railway workers providing both an educational facility and
a social club. A design competition was held, won by the
architect Henry Robinson. The building was built in a
Queen Anne Revival style and was the first public building
in Australia to use Marseille roof tiles. The building
continued to function in its intended role until the later
1970s. It has more recently (2007-08) been converted for
non-railway uses. 

In 1888, the then Railway Commissioner, Edward MG Eddy
began work on the quadruplification of the Western Line to
Homebush and the duplication of other suburban lines. As
part of this project he proposed a new Sydney terminal
station closer to the city. The first proposal was for a
station in King Street in the city. This would have resulted
in large-scale demolitions and resumptions, including
much of Hyde Park. Eddy submitted an alternative
proposal in 1891 for a site north of the existing station on
the land occupied by the former Devonshire Street
cemetery (closed to burials since the 1860s), the
Benevolent Asylum (c1818) and a police barracks. This
site was chosen for a new grand station complex to be
built, not least as it was already in government hands and
largely devoid of major structures. 

Work began on the third Sydney station, Central Railway
Station, in 1901, with the removal of the cemetery being
the first priority. The bulk of the construction work
occurred between 1902 and 1906, including the
exhumations, excavations, demolition of buildings on the
site and construction of the station. The construction work
began in mid 1902, with the foundation stone being laid
on 30 April 1902 by the Secretary for Public Works, the
Hon EW O'Sullivan. By mid 1903 it was reported that the
general earthworks were completed and work on the
various subways was underway, with a second foundation
stone at the base of the clock tower being unveiled in
September 1903. 

The station was officially opened on 4 August 1906 despite
the main building not being completely finished.
Construction had only been completed as far as the first
floor, but included all the underground subways for the
transfer of luggage and mail as well as pedestrian
subways (Devonshire Street tunnel)  The new station had
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subways (Devonshire Street tunnel). The new station had
moved one block north from the previous incarnations,
closer to the city. If Belmore Park is included, all the land
now occupied by the railway at Central and Redfern
coincides with the Sydney Railway Company's original
selection of four blocks between Hay and Cleveland
Streets. 

The main terminal building was built using Pyrmont
sandstone to a design of the Government Architect WL
Vernon. A feature of the design was the deliberate
separation of passenger, vehicle, train and tram services,
all of which entered the station from different levels and
directions, eliminating the danger of accidents which had
been a feature of the previous station arrangements. The
new design created a multi-level transport interchange,
able to handle major traffic and pedestrian flows
effectively and safely. The trams entered the station via
two underbridges at the western and eastern ends of Eddy
Avenue. The eastern-end underbridge was a steel bridge
with decorative ironwork balustrades and a riveted steel
plate girder. It remains as a rare piece of Sydney's original
tramway infrastructure and since 1997 has been in use for
the Sydney light rail system. 

Another feature was the prominent positioning of the
station at the southern end of the city. The relatively low
rise of the city at the time of the station's completion
meant it was a major landmark, visible from much of the
city. The inclusion of the existing Belmore Park in the
wider railway complex design, the planting of gardens on
the western side facing George Street and the main
vehicle entrance, and the location of Prince Alfred Park to
the south of the new station placed the complex in a
garden setting, further enhancing its status as a city
landmark. 

From the time of opening, work continued on both the
station building and the Sydney Yard associated with it. In
August 1906 Platforms 9 and 10 were opened, while
overhead signal boxes were opened as lines and platforms
were completed. At first, four signal boxes were required,
using a mechanical system of signals. These were reduced
to two boxes from 1910 when electro-pneumatic
technology was introduced. By the early 1920s, a
complicated series of lines, cross-overs, junctions and
points was in place directing trains in and out of the
station and yard complex. 

In 1921 the clock tower was completed with the clock
beginning to operate from March of that year. The clock
tower was the last of the major built elements in the first
phase of the station to be completed. The top of the dome
sits 64.3 metres above the concourse or 85.6 metres
above mean sea level. Even more so than the station
itself, the clock tower became a major city landmark, with
the clock being utilised by workers in the surrounding
factory districts as their daily time piece, earning it the
nickname 'the worker's watch'. 

In 1915, before work on the main station was completed,
the first extension began. Following recommendations for
a city railway system and underground network from a
royal commission into Sydney's planning in 1909, approval
was given via the City and Suburban Electric Railways Act,
1915, to begin construction on a suburban electrification
and underground railway. Although excavations got under
way in late 1916, they ceased in 1918 as funds were
diverted away from the project into the war effort  Work
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diverted away from the project into the war effort. Work
resumed in earnest in February 1922. A new entrance at
Elizabeth Street was constructed to serve the electric
platforms. The entrance was built using sandstone to
match the main station, with four ionic columns as
features. New baggage subways and electric lifts were also
installed and linked to the existing tunnel network. 

Eight new platforms were built to the east of the original
1906 station platforms at a higher level to take the new
electric trains between 1922 and 1926. These platforms
were named 'Central' to distinguish them from the
'Sydney' or steam-train platforms. 

As well as new entries, subways and platforms, a
complicated series of flyovers was built to carry the new
electric lines. The flyovers were built using steel beams on
brick piers with large concrete foundations. As part of their
construction, an old carriage shed and several storage
sheds were demolished, while an old sewer was also
diverted. The flyovers allowed for trains on the Up line
(heading towards Sydney) to go up and over trains on the
Down line (heading away from Sydney) without interfering
with each other or requiring point cross overs. When
completed, this was the largest collection of flyovers in the
world. 

Adjacent to the northern end of the flyovers, on the
eastern side, a new substation was built in 1925-26.
Known as the Prince Alfred substation, it was constructed
as part of the electrification of the suburban lines. The
substation was one of fifteen built for the electrification
between 1926 and 1932, and one of three 'Bradfield'
designs, the other two being at Meeks Road (Marrickville)
and Hurstville, both of which remain in use. 

The first electric train ran from Central Station on 1 March
1926. In December the new line to the first section of the
Sydney underground also opened, with trains to Museum
and St James. The underground system required the
construction of new underbridges from Central north
across Eddy Avenue, Hay and Campbell Street. This bridge
was built using an innovative combination of 5-span
continuous reinforced concrete beams with variable depths
that creates the impression of arch construction. This was
a pioneering and complicated use of reinforced concrete in
railway bridge design. 

A change in train locomotion technology began to appear
at Central from the 1940s, when four diesel-electric
shunting engines were leased from the US Army, originally
intended for work at the munitions factories but utilised
instead by the NSW Railways in the Sydney Yard. Two
were eventually acquired outright in 1948, with the other
two transferred to Commonwealth ownership. In 1951, the
first diesel electric locomotive on main line service was
introduced in NSW. Initially only on goods trains, from
1955 dieselisation of passenger trains began to replace
steam. The last steam train on a regular service left
Central in October 1969. The end of steam saw the
removal of much of the associated infrastructure such as
water columns, water tanks, coal hoppers and storage. 

In the 1951, an interstate booking hall was created (in the
former refreshment room, now the railway bar). Murals
depicting railway scenes lined the walls and a terrazzo
map of Australia was installed on the floor. Modernisation
programs were undertaken in 1955 and again in 1964.
This was followed in 1979 by the opening of the Eastern
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This was followed in 1979 by the opening of the Eastern
Suburbs Railway (ESR) and Illawarra Lines on platforms
24 and 25. Construction had begun on these in 1948 but
had been on again off again until the mid 1970s. Above
these platforms, two other platforms were excavated for
future extensions that never happened. These remain as
'ghost platforms' 26 and 27. The pedestrian subway to the
ESR includes the railway war memorial honour boards. 

In October 1980 a modernisation program at the Sydney
Terminal commenced. The objective of the work was to
improve the facilities for passenger convenience and
comfort. The start of this modernisation program coincided
with the 125th anniversary of the NSW Railways and it
was at a time when many major service advances were
being made to the state rail system. Further work was
carried out between 1983 and 1986, with renovations on
the clock tower and Mortuary Station. 

In the mid-1990s, a new branch line to Sydney Airport
was constructed, requiring a new tunnel under Prince
Alfred Park commencing near Cleveland Street. This work
required the removal of the remaining 1870s workshop
buildings from the original workshops complex, leaving
only the former District Engineers Office building, which
was restored and is currently in use as offices and the
former Draughtsman's Office which is currently vacant and
boarded up. The line was opened in 2000, in time for the
Sydney Olympic Games. A new bus terminal was then
created progressively up to 2006 in the western edge of
the yard which also saw the removal of the remaining old
workshops and buildings in the western yard. 

A major conservation program is currently underway
(2009) on the sandstone frontage of the Pitt Street and
Eddy Avenue colonnade and walls.

Historic themes

Australian
theme
(abbrev) New South Wales theme Local theme

3. Economy-
Developing
local,
regional and
national
economies

Communication-Activities relating to the creation
and conveyance of information

Mail trains and
parcels services-

3. Economy-
Developing
local,
regional and
national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Making railway
journeys-

3. Economy-
Developing
local,
regional and
national
economies

Transport-Activities associated with the moving of
people and goods from one place to another, and
systems for the provision of such movements

Building the
railway network-

4.
Settlement-
Building
settlements,
towns and
cities

Accommodation-Activities associated with the
provision of accommodation, and particular types
of accommodation – does not include
architectural styles – use the theme of Creative
Endeavour for such activities.

Servicing and
accomodating
passengers-
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cities

4.
Settlement-
Building
settlements,
towns and
cities

Towns, suburbs and villages-Activities associated
with creating, planning and managing urban
functions, landscapes and lifestyles in towns,
suburbs and villages

Impacts of
Railways on
Urban Form-

4.
Settlement-
Building
settlements,
towns and
cities

Utilities-Activities associated with the provision of
services, especially on a communal basis

Making
gas/generating
electricity-

5. Working-
Working

Labour-Activities associated with work practises
and organised and unorganised labour

Railway
operations
workers-

7.
Governing-
Governing

Defence-Activities associated with defending
places from hostile takeover and occupation

Remembering the
fallen-

7.
Governing-
Governing

Government and Administration-Activities
associated with the governance of local areas,
regions, the State and the nation, and the
administration of public programs - includes both
principled and corrupt activities.

Railway time-

7.
Governing-
Governing

Government and Administration-Activities
associated with the governance of local areas,
regions, the State and the nation, and the
administration of public programs - includes both
principled and corrupt activities.

Railway
Administration-

8. Culture-
Developing
cultural
institutions
and ways of
life

Creative endeavour-Activities associated with the
production and performance of literary, artistic,
architectural and other imaginative, interpretive or
inventive works; and/or associated with the
production and expression of cultural
phenomena; and/or environments that have
inspired such creative activities.

Evolution of
design in railway
engineering or
architecture-

8. Culture-
Developing
cultural
institutions
and ways of
life

Creative endeavour-Activities associated with the
production and performance of literary, artistic,
architectural and other imaginative, interpretive or
inventive works; and/or associated with the
production and expression of cultural
phenomena; and/or environments that have
inspired such creative activities.

Railway Gardens-

9. Phases of
Life-Marking
the phases
of life

Events-Activities and processes that mark the
consequences of natural and cultural occurences

Railway
celebrations and
commemorations-

9. Phases of
Life-Marking
the phases
of life

Persons-Activities of, and associations with,
identifiable individuals, families and communal
groups

Significant railway
identities-

Assessment of significance

SHR Criteria a)
[Historical significance]

The Central Railway Station group and associated
yard and structures have historical significance at
a state level as the major railway terminal on the
NSW system. The station was built within the
original grant area of the Sydney Railway
Company and on the site of the first railway
terminal, which opened in 1855, making it the
oldest continually operating train yard in NSW. 
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The construction of the Central Railway Station or
the Sydney Terminal on the site of the old burial
ground was one of the largest planned
interventions into the urban fabric of Sydney
undertaken prior to World War I and is a rare
example of a scheme that not only included a
formal public building but also parkland and
roadway. The deliberate creation of the formal
approaches, the widening of the streets to form
avenues and create vistas, the separation and
multi-layering of tramlines, vehicular and
pedestrian access and the creation of subways
resulted in the creation of an urban environment
of a scale and character not before seen in
Sydney, a character that would have been in
sharp contrast to the residential character of the
surrounding suburbs of Redfern, Chippendale and
Surry Hills. 

The development of Central Railway Station
resulted in an increase in the commercial activity
around Railway Square and influenced the choice
of the site for department stores. Following the
introduction of trams, Railway Square and later
Central Station also became a major tram and
transport interchange with links to the suburbs
and Circular Quay. 

Associated buildings such as the Mortuary Station
and the Railway Institute were important
additions to serve the railway workers and the
wider community beyond the workings of the
station proper.

SHR Criteria b)
[Associative significance]

The Central Railway Station group is associated
with the lives and work of a number of important
and prominent people in NSW including WL
Vernon, Government Architect who designed the
station buildings, EG Eddy the Railways
Commissioner (remembered in the naming of
Eddy Avenue which the station faces) who
proposed the new station, Colonial Architect
James Barnett who designed the Mortuary
Station and Dr JJC Bradfield who designed and
oversaw the construction of the city underground
network. 

The station is also associated with the Sydney
Railway Company, the first private railway
company established in 1855 to build the new
railway system. The overbridge under Parramatta
Road on the former Darling Harbour line in the
western yard is the only remaining piece of
railway infrastructure in NSW associated with
that first railway company.

SHR Criteria c)
[Aesthetic significance]

Central Railway Station has aesthetic significance
as a major and prominent landmark in the
Sydney urban landscape. The dominant use of
sandstone for its construction, including its clock
tower, sets it out as a major public building in the
Sydney collection of sandstone buildings and one
of the largest public structures in the city. Its
highly detailed sandstone façade, colonnades,
columns and arcades on the exterior and the use
of bricks, decorative steel, iron and sandstone for
the internal spaces provide fine visual transitions
between the public spaces. The office spaces and
foyers, marble and terrazzo stairs, balustrades
and banisters, stained and etched glass panels
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and banisters, stained and etched glass panels
are fine examples of public architectural features.
The clock tower remains as a prominent
landmark figure in the city. The surrounding
public parks and railway gardens add to the
landmark quality of the station complex.
Associated structures such as the Mortuary
Station and the former Railway Workers Institute
are highly decorative examples of public railway
buildings. The Mortuary Station is a finely
detailed sandstone gothic station which is itself a
prominent landmark on the western edge of the
Sydney yard. It is dealt with specifically in a
separate listing (No 4803219). 

The Central Railway Station Group is also
technically significant as a major public work,
built for the most part by the NSW Public Works
Department, Railway Construction Branch. 

The changes in the predominant building
materials and the way in which they are
employed - with sandstone and corrugated iron
being used until c1870 for even the most
utilitarian buildings such as workshops, then
polychromatic brickwork, then sandstone for the
more important buildings and brick with
sandstone dressings for the lesser buildings -
indicates not only changes in technology, but also
the changing fashions for the use of a particular
material. After the 1899 inquiry into building
materials for public buildings, sandstone was
used for all major public buildings. The use of
sandstone therefore indicates the status of a
particular building. 

Technical innovation in design can be seen in the
flyovers built for the electrification of the
suburban lines. The flyovers are a complex group
of raised lines to allow Up line and Down line
trains to pass each other and to cross to their
required platforms and suburban lines without
the need for a complicated switching and point
system. When built they were the largest such
collection in the world. 

The design of the station to allow separate
pedestrian, train, tram and vehicle movements,
as well as the extensive underground system of
tunnels and subways to transport luggage, mail
and other items without interference in the public
space is all part of the complex design of the
station to ensure smooth and safe operation.

SHR Criteria d)
[Social significance]

Central Railway Station has a high level of social
significance as the major train terminal for
Sydney commuters, intra and interstate railway
users for over 100 years, and as a site for the
main railway terminal in Sydney since 1855. 

The station was designed with a capacity to
double the passenger number to an expected
maximum of 40,000 per day. With the increase in
the use of the private car in the late twentieth
century the reliance on public transport has
lessened, however Central Railway Station is still
used by a large number of commuters on a daily
basis. 

The Central Railway Station was designed with an
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elaborate and impressive booking hall which was
not only experienced by passengers buying
tickets but also glimpsed by passengers passing
through onto the assembly platform [concourse].
The experience of buying a ticket in such an
elaborate and formal space would have
heightened the sense of romance associated with
travel. 

Associated with the assembly platform
[concourse] was a series of amenities which
reflect the attitudes and customs of the period,
for example separate dining, tea and waiting
facilities were provided for ladies and gentlemen.
A barber and change facilities, including baths,
were provided to allow passengers to clean up
after their journeys. 

A reading room and dining room were provided
for the railway commissioners and their staff to
mitigate the distance of the terminal building
from the centre of town. 

Associated buildings such as the Mortuary Station
and the Railway Institute are socially significant
as places of special use by community groups
and the public. The Mortuary Station was in use
from the 1870s until the 1930s for funeral trains,
with a chapel for mourners provided on site. The
Railway Institute was in use until the 1970s as a
social venue for railway workers and provided an
important role in the educational and social
development of the employees.

SHR Criteria e)
[Research potential]

Central Railway Station has research potential for
its archaeological resource. In addition to the
extant remains of the early stages of the site's
development (such as the Darling Harbour
Branch Line and the imprint of the demolished
heavy goods shed), evidence of the former uses
of the site remains in the archaeological record.
The site of the main terminus was formerly
occupied by the Benevolent Asylum, Carters
Barracks and the Devonshire Street cemetery.
Relocation of the graves and demolition of the
structures was recorded in the documentary
evidence. While it is unlikely that much remains
of these structures due to the excavation and
then raising of levels to create the new station,
some potential for archaeology does exist across
the site, including evidence of the first station
building's yard. Other contemporary building
projects were constructed leaving the former
foundations in situ.

SHR Criteria f)
[Rarity]

Central Railway Station is a rare example of a
major city railway terminal and station building
and is the largest example of such a complex in
NSW. The overbridge at Railway Square
(Separate Listing No 4801079), associated with
the original Darling Harbour Goods Line, opened
the same day as the main railway in 1855 and is
the oldest piece of railway infrastructure
remaining in NSW and the only known feature
built by the original Sydney Railway Company.
Within the Sydney yard, the flyovers built for the
electrification of the suburban lines are the
largest examples in the world and a unique
engineering solution to the complexities of a
large suburban network. The Mortuary Station is
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g       
rare and thought to be the only surviving
mortuary station in situ in Australia. The Railway
Institute is a rare surviving example of a
nineteenth-century Railway Institute building on
a grand scale and was the first public building to
utilise Marseilles tiles for its roof. The steel tram
underbridge at the east end of Eddy Avenue is a
unique feature of the station and a rare piece of
surviving infrastructure from Sydney's original
tramway system.

SHR Criteria g)
[Representativeness]

Central Railway Station is a fine representative
collection of buildings and structures of the NSW
Public Works Department Railway construction
branch work on NSW government railways. The
Prince Alfred substation is a good representative
of the three 'Bradfield Design' substations built
for the electrification of the suburban line. The
Campbell Street and Hay Street underbridges are
good representations of concrete arch
construction and are comparable to those built at
Milsons Point as part of the Sydney Harbour
Bridge construction.

Integrity/Intactness:Overall, despite ongoing modifications and
upgrades to suit new railway technology and
expansion, the Central Railway Station Group
retains a high level of intactness and integrity in
relation to its design function. In particular, the
Station Building and platform areas are largely
intact retaining much of the original fabric, layout

and design features. A number of individual items
have been removed in the Station's history
including the workshops of the Prince Alfred
sidings and the carriage sheds and buildings of
the western yard and most structures from the
first and second phase of the railway station and
yard. Items associated with steam travel have
also been removed as technology changed and
steam was phased out.Except for the intrusion of
the Airport Railway, the flyovers retain their
original fabric and structure. Campbell Street,
Eddy Ave and Hay Street underbridges retain
their original fabric and structure. Cleveland
Street overbridge has been altered condsiderably
with the addition of PSC girders.

Assessment criteria: Items are assessed against the  State Heritage
Register (SHR) Criteria to determine the level of
significance. Refer to the Listings below for the
level of statutory protection.

Recommended management:

Manage site in accordance with the Conservation
Management Plan prepared by Government Architect's
Office, June 2013

Listings

Heritage Listing
Listing
Title

Listing
Number

Gazette
Date

Gazette
Number

Gazette
Page

Heritage Act - s.170
NSW State agency
heritage register

SRA
s.170
Register
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Study details

Title Year Number Author
Inspected
by

Guidelines
used

State Rail Authority
Heritage Register

Study

1999 SRA296 State Rail
Authority

 No

S170 Heritage &
Conservation
Register Update

2009  Godden
Mackay
Logan

 Yes

References, internet links & images

Type Author Year Title
Internet
Links

Written Department of
Public Works &
Services Heritage
Group

1996 Conservation
Management Plan -
Sydney/Central
Station

Written Don Fraser 1995 Bridges Down Under

Written DR Keenan and
HR Clark H R
Clark

 First Stop Central

Written Heritage Group
State Projects

1999 Sydney/Central
Station Conservation
Management Plan

Written Howard Tanner &
Associates

1987 Sydney Central
Station and Sydney
Yard Conversation
Management Plan

Written JJC Bradfield 1926 Railway Electrification
V

Written John Forsyth  Historical Notes for
the City and North
Shore Railways, 1960s

Management
Plan

John Oakes 2007 Sydney's Central: The
history of Sydney's
Central Railway
Station

Written Rappoport
Heritage
Consultants

2012 Research Materials
prepared for Central
Station CMP

Written Staff writer 1925 City Railway, Flyover
in Central Station Yard

Note: internet links may be to web pages, documents or images.
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(Click on thumbnail for full size image and image details)

Data source

The information for this entry comes from the following source:
Name: State Government
Database
number:

4801296

Return to previous page

Every effort has been made to ensure that information contained in the State Heritage Inventory is
correct. If you find any errors or omissions please send your comments to the Database Manager. 

All information and pictures on this page are the copyright of the Heritage Branch or respective copyright
owners.
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Home  > Heritage sites  > Searches and directories  > NSW heritage search

Central Railway Station Group Including
Buildings, Station Yard, Viaducts and Bu

Item details

Name of item: Central Railway Station Group Including Buildings, Station  
and Bu

Type of item: Built
Group/Collection:Transport - Rail
Category: Railway Platform/ Station
Location: Lat: -33.8829018914842 Long: 151.205409920674
Primary address: , Haymarket, NSW 2000
Local govt. area: Sydney

All addresses
Street
Address Suburb/town LGA Parish County Type

 Haymarket Sydney   Primary
Address

Eddy Avenue Haymarket Sydney   Alternate
Address

Statement of significance:

The Central Railway Station Terminus forms a landmark
feature at the southern end of Central Sydney. It is a vast
structure of particular architectural merit located to
dominate its surroundings. It is the only true terminus
building in Australia preventing further extension of rail
lines and is significant as one of the largest covered public

spaces in the city. It is one of the finest examples of the
classically inspired Beaux Arts style in Railway buildings in
Australia. It has historic significance as being an important
design of the Colonial Architect Walter Liberty Vernon. It
was one of the first major rail termini to be constructed in
Australia and has had a lengthy association with rail
transport in New South Wales and with a variety of
historically important persons. It has scientific significance
for its unique use in New South wales (and probably in
Australia), of the three pin truss to the porte-cochere for
the trams, which was similar to the Galerie des Machines
in Paris. It is significant for the multi level segregation of
trams, trains and vehicular traffic. It was reputed to be the
first large scale use of reinforced concrete slab
construction in New South Wales. The building is socially
significant as a purpose built railway terminus
demonstrating the growth and change of transport, and as
an important symbol for the social history of the nation. 

Central Railway Station Yard is associated with the
 f l     l   l
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introduction of railways to New South Wales. The Central
Railway Station Yard is significant for its part in the
distribution of produce from regional New South Wales. It
was one of the largest planned interventions undertaken in
the urban fabric of Sydney prior to World War One. The
Yard has significance for its association with the
development of Central Railway Station and with a variety
of historically important persons in New South Wales. It
has historic significance as an important design of the
Railways Engineer, H Dearne. Central Railway Station Yard
has scientific significance as part of one of the few true
railway termini to prevent further extension of rail lines in
Australia. The Yard is significant for the part it played in
the growth and development of commerce and industry in
New South Wales. 

Central Railway Station Viaducts are significant as part of
the Central Railway Station, and are associated with the
introduction of railways to New South Wales. The Viaducts
are significant for their association with the now
decommissioned tramways and as part of one of the
largest planned interventions undertaken in the urban
fabric of Sydney prior to World War One. The Viaducts
have historic significance as an important part of the
design of Railways Engineer, H Dearne, as well as for its
association with a variety of other historically important
persons. The Viaducts have aesthetic significance forming
part of the landmark feature of the Sydney Terminus, and
are representative as part of a form of transportation used
in the early nineteenth century.
Date significance updated: 06 Dec 05
Note: There are incomplete details for a number of items
listed in NSW. The Heritage Branch intends to develop or
upgrade statements of significance and other information
for these items as resources become available.

Description

Designer/Maker:W L Vernon (Government Architect); H. Dearne
(Railways Engineer)

Builder/Maker: Unknown
Construction
years:

1855-1901

Physical
description:

Central Railway Station Yard is located south of the
Devonshire Street Tunnel extending to the Cleveland
Street bridge, between the Central Electric and
Western Yard Precincts. The Yard connects to the
passenger platforms of the Sydney Terminal which are
as originally designed and built. Major items from its
period as a steam locomotive hauled train yard have
been removed, however the concrete plinths of the
water columns between each track remain. There is
only one 'yard controller' remaining within the Yard.
The Yard slopes down the hill to the Cleveland Street
bridge. The yard is generally made up of railway
sidings and has few remaining original structures. The
most significant structures are found in the Western
Yard and include the Mortuary Station, the Parcel Dock
the West Carriage Shed. Its function as a shunting
facility has been greatly reduced due to the
introduction of rail car sets and the removal of the
eastern carriage shed. The land where the shed once
stood is vacant and the only remaining structures
adding to this division of the yard are the Cleaners
Amenities and the former Timetable Office with

d  
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garden. 

The Yards are still functioning and maintained in
operating condition. The original 1906 track layout to
Platforms 1-15 has remained unchanged. The Yard has
been altered significantly since the Eastern Carriage
Shed was demolished. Category:Group of Buildings.
Style:NA. Storeys:NA. Sprinkler System:No. 

The Central Terminus sandstone building was designed
in the Beaux Arts style by the Government Architect,
Walter Liberty Vernon. Its dominant location and
elevated siting permits use of the topography to gain
road access to several levels, enabling the
development of an extensive subterranean luggage
network, the separation of modes of transport, and
commercial space. It is a classically inspired Beaux
Arts building consisting of a sandstone and brick
structure organised in a "U" form that encloses a steel
framed Main Hall and platforms. The interior of the
Hall features a skylight barrel vaulted steel truss roof,
clad with corrugated iron. The internal brick walls are
banded and the asymmetric arrangement of archways
and ticket office entries have sandstone entablatures,
pilasters and Gibbs surrounds. Access to the Hall is
from the east and west through barrel vaulted entries
with coffered ceilings and horizontal banding similar to
that of the Main Hall. Central Terminal now contains
seven double platforms and one single platform, each
with an awning, servicing a total of fifteen tracks. It
demonstrates innovative functional organisation, and
unique use of three pin truss to porte-cochere for the
trams. Category:Group of Buildings; Individual
Building. Style:Federation Free Classical / Beaux Arts.
Storeys:3. Facade:Sandstone. Side/Rear
Walls:Sandstone. Internal Walls:Face brick,
sandstone.. Roof Cladding:Corrugated steel sheeting.
Internal Structure:Reinf. conc. column & beam, steel
column & truss.. Floor:Reinf. conc., terrazzo..
Roof:Steel trusses, steel framing.. Ceilings:Susp.
plasterbd.. Stairs:A series of escalators and reinforced
concrete stairs access the main hall level from street
level and metropolitan lines.. Sprinkler System:Yes.
Lifts:Modern lifts installed. 

The Viaducts are modelled in a Federation Free
Classical style, and located to the north of the Central
Railway Station Complex, connecting the station's
porte-cochere with Belmore Park. These are former
tramways, previously connected to a network of tram
lines. Because of the station's height above street
level, the viaducts ramp from Hay Street to the level
of the main assembly platform of the Station. There
are two Viaducts which include the arrival ramp and
the departure ramp arranged in an elongated 'U' form
encircling Belmore Park. The Viaducts are suspended
above King Street and Eddy Avenue. The viaducts
feature arched rusticated sandstone abutments
supporting reinforced concrete barrel vaulting with
sandstone retaining walls to Belmore Park and shops
under on Eddy Avenue. The vaulting is surmounted by
a projecting sandstone entablature and carved
sandstone balusters. At street level the ramps feature
trachyte and sandstone kerbing, and a number of
painted cast iron balusters formerly separating
pedestrian and vehicular traffic. 

The Viaducts are still functioning and maintained in
i  di i  Th  h  i d h d



27/03/2015 2:03 pmCentral Railway Station Group Including Buildings, Station Yard, Viaducts and Bu | NSW Environment & Heritage

Page 4 of 9http://www.environment.nsw.gov.au/heritageapp/ViewHeritageItemDetails.aspx?ID=2424249

operating condition. They have remained unchanged
since they were originally laid out in 1906.
Category:Other Feature. Style:Federation Free
Classical. Storeys:N/A. Facade:Sandstone, reinf. conc..
Side/Rear Walls:Sandstone, reinf. conc.. Sprinkler
System:No.

Physical
condition and/or
Archaeological
potential:

Generally the building and associated structures are in
good condition. The exterior walls have not been
significantly altered and remain on the whole in their
original condition. The interior spaces have undergone
several stages of alteration and modernisation
resulting in inconsistent detailing..AirConditioned:Yes
FireStairs: Intrusive Elements:Interior fitouts of the
offices, fitout and materials of the kiosks, fibreglass
seating and plant boxes.
Date condition updated:06 Dec 05

Modifications
and dates:

Terminus: 1901, 1915 

Yard: from 1855 

Viaducts: 1901
Further
information:

Terminus: 
High Significance:Form, material and detailing of the
Terminus building including; the booking hall, main
assembly platform, former refreshment rooms, former
waiting rooms, left luggage area, basement service
area, office accommodation (upper levels), colonnade,
porte-cochere, awning and clocktower. Medium
Significance:Electric Station Platforms and
interchange. Low Significance:Reproduction joinery,
modern alterations and shop fitouts to concourse and
lower concourse areas, furniture and fittings to
booking office, bar and cafe, computerised arrival and
departure notices. 

Yard: 
High Significance:Configuration of platforms 1-15,
associated awnings, extension of assembly platform.
Medium Significance:Sydney Yard: Cleaners Office,
Prince Alfred Sewer. Central Electric: Northern
concourse, Elizabeth St entry, Eddy Ave entry, Eddy
Ave ramp, above ground platforms, flyovers. Country
Platforms: Devonshire St tunnel skylights, goods lifts,
'hand' signs on platform awnings, cast iron downpipes
and drains, hardwood buffer. 

Viaducts: 
High Significance:Sandstone retaining wall with
engaged piers to Pitt Street, Eddy Avenue bridge to
arrival ramp, and Eddy Avenue bridge to departure
ramp. Medium Significance:Battered earth slopes of
arrival and departure ramps to Belmore Park.

Current use:Railway Station
Former use: Railway Station

History

Historical
notes:

The "Eora people" was the name given to the coastal
Aborigines around Sydney. Central Sydney is therefore
often referred to as "Eora Country". Within the City of
Sydney local government area, the traditional owners are
the Cadigal and Wangal bands of the Eora. There is no
written record of the name of the language spoken and
currently there are debates as whether the coastal peoples
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spoke a separate language "Eora" or whether this was
actually a dialect of the Dharug language. Remnant
bushland in places like Blackwattle Bay retain elements of
traditional plant, bird and animal life, including fish and
rock oysters. 

With the invasion of the Sydney region, the Cadigal and
Wangal people were decimated but there are descendants
still living in Sydney today. All cities include many
immigrants in their population. Aboriginal people from
across the state have been attracted to suburbs such as
Pyrmont, Balmain, Rozelle, Glebe and Redfern since the
1930s. Changes in government legislation in the 1960s
provided freedom of movement enabling more Aboriginal
people to choose to live in Sydney. 

(Information sourced from Anita Heiss, "Aboriginal People
and Place", Barani: Indigenous History of Sydney City
http://www.cityofsydney.nsw.gov.au/barani ) 

In 1855 railways were introduced to New South Wales.
Initial construction of the network was undertaken by a
private company and subsequently by the government.
Rail networks were appearing in Victoria at the same time
albeit using different technology and standards.
Development of the Sydney Yards commenced in the same
year and was one of the first two yards in Australia.
Extensive workshop facilities were established to enable
repair of locomotives. Since the late 1880's the working
function of the Sydney Yards has gradually been
transferred, initially to Eveleigh, and further afield during
the twentieth century. The focus of goods handling was
transferred from the eastern to the western side of the
site following the erection of the main terminus and then
later the Parcels Office. The construction of the Darling
Harbour Branch Line and the establishment of an
extensive area for goods storage and transfer, indicates
the importance the Sydney Yards in the distribution of
produce from regional New South Wales. The majority of
the working yard area disappeared with the construction
of the City Electric lines, however a small pocket remains
along the boundary of the Prince Alfred Park. 

Much debate from the 1880's through to 1897 over the
extension of the railway line further into the centre of the
city, culminated in a rail terminal being located in Redfern
at the corner of Devonshire Street. In 1897 because of
dangerous congestion at Redfern, the New South Wales
Parliamentary Standing Committee proposed to move the
Terminal to the northern side of Devonshire Street. Initial
designs for the railway terminus were prepared by Henry
Deane, who was reputed to have prepared over ten
schemes before the Royal Commission decided on the site.
The Public Works Department passed the design in June
1900, although a much modified building was eventually
designed by Government Architect W L Vernon. After the
removal of graves from the existing Devonshire Street
Cemetery, preliminary works began. These were
completed in 1902 and commemorated by a foundation
stone laid by the Hon. E.W. Sullivan, Secretary for Public
Works. Work on the stone piers for the tramway approach
began and the following year the Hon. Sir John See laid
the foundation stone for the clock tower which was to be
built at a later stage. By 1906 only the booking hall,
concourse, basement, north, west and east facades and
temporary roof were completed due to a lack of funding.
Nevertheless, it opened to the public in June, 1906. Later
that year the old and new station's lines were connected
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that year the old and new station s lines were connected
and the old station was demolished. In 1915 the second
construction phase began under G. McRae of the
Government Architect's Branch, involving extensions to
the north and west wings and the clock tower. By 1918 the
stonework had been completed on the north and west
wings. The clocktower structure was constructed of
reinforced concrete. The building was completed in 1921.
In the mid 1920's suburban lines were electrified and
Platforms 16-23 were constructed. The Central Electric
Station was completed in 1929.

Assessment of significance

SHR Criteria a)
[Historical
significance]

Central Railway Terminus was the first major rail
terminus to be constructed in Australia, and has a
lengthy association with rail transport in New South
Wales. It has significance for its association with a
variety of historically important persons. It also has
historic significance as being an important design of the
Government Architect's office. 

The Yard is associated with the introduction of railways
to New South Wales, one of the largest planned
interventions undertaken in the urban fabric of Sydney
prior to the First World War. It has historic significance
for its part in the rural development of the state. It has
association with a variety of historically important
persons, including Railways Engineer, H. Dearne. 

The Viaducts are associated with the introduction of
railways to New South Wales, one of the largest planned
interventions undertaken in the urban fabric of Sydney
prior to the First World War. The Viaducts were also
associated with the now decommissioned tramways.
They have historic significance as an important design
of Railways Engineer, H Dearne, and for their association
with a variety of other historically important persons. 

Has historic significance at a State level.
SHR Criteria c)
[Aesthetic
significance]

Sydney Terminus has scientific significance as it is one
of the few true terminus buildings to prevent further

extension of rail lines in Australia. The use of the three
pin truss to the porte-cochere for the trams, was similar
to the Galerie des Machines in Paris. It is constructed on
the site of the Devonshire Street cemetery and
therefore has archaeological potential. Has aesthetic
significance at a State level. Cultural:The Sydney
Terminus forms a landmark feature, as a vast structure
of particular architectural merit located to dominate its
surroundings. The design of Central Station is
equivalent in scale and character to international
examples built at the turn of the century. The influence
of overseas precedent can be seen in the form and
layout of the building. The building is significant as a
design of the Government Architect Walter Liberty
Vernon. 

Central Railway Station Yard has scientific significance
as part of one of the few true railway termini to prevent
further extension of rail lines. Has aesthetic significance
at a State level. Cultural:The Yard forms part of the
landmark feature of the Sydney Terminus. In scale and
character the design of Central Station and the
surrounding yard and facilities is equivalent to
international examples built at the turn of the century. 
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The Viaducts form part of the landmark feature of the
Sydney Terminus, a vast structure which dominates its
surroundings.

SHR Criteria d)
[Social significance]

It is significant as a purpose built railway terminus
demonstrating the growth and change of the transport,
and as an important symbol for the social history of the
nation. Has social significance at a State level.The
Sydney Terminus forms a landmark feature, as a vast
structure of particular architectural merit located to
dominate its surroundings. The design of Central Station
is equivalent in scale and character to international
examples built at the turn of the century. The influence
of overseas precedent can be seen in the form and
layout of the building. The building is significant as a
design of the Government Architect Walter Liberty
Vernon. 

The Yard is associated with the introduction of railways
to New South Wales and with the earlier Redfern railway
terminus. Has social significance at a State level. Has
social significance locally.The Yard forms part of the
landmark feature of the Sydney Terminus. In scale and
character the design of Central Station and the
surrounding yard and facilities is equivalent to
international examples built at the turn of the century. 

The Viaducts are associated with the introduction of
railways to New South Wales and also with tramline and
vehicular transport to and from Central Railway Station.
Has social significance at a State level. Has social
significance locally.The Viaducts form part of the
landmark feature of the Sydney Terminus, a vast
structure which dominates its surroundings.

SHR Criteria f)
[Rarity]

There are few other precedents for the multi level
segregation of trams, trains and vehicular traffic. It is
reputed to be the first large scale use of reinforced
concrete slab construction in New South Wales. The Hall
is one of the largest covered public spaces in the city. Is
rare at a State level. 

The Yard is significant as one of the largest planned
interventions undertaken in the urban fabric of Sydney
prior to World War One. It is significant as the largest
working railway yard in New South Wales. 

The Viaducts are significant as part of the infrastructure
of the Central Railway complex. Is rare at a State level.

SHR Criteria g)
[Representativeness]

The Terminus is representative of an international style
of building used for public rail transport at the turn of
the century. 

The yard is representative of the part played in the
growth and development of commerce and industry in
New South wales. 

The Viaducts are representative for their association
with forms of transport used in the early twentieth
century.

Assessment
criteria:

Items are assessed against the  State Heritage
Register (SHR) Criteria to determine the level of
significance. Refer to the Listings below for the level of
statutory protection.

Recommended management:
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General: The existing conservation plan should be updated
as required and used to guide future use and maintenance
of the place. The form, and scale of the building, and

detailing of the external facades should be conserved.
Other uses may be acceptable in office and administration
areas provided significant fabric is not compromised.
Surfaces never intended for painting , notably sandstone,
should remain unpainted, while surfaces such as timber or
render which were originally painted should continue to be
painted in appropriate colours. Exterior: Surviving
significant fabric of the Terminus building and the
configuration of the main facades should be conserved.
This fabric includes the colonnade, porte-cochere, awning,
clocktower, neoclassical detailed sandstone, brickwork to
eastern facade, joinery, etched or lead light glazing, cast
iron rain water heads bearing the year and the initials
NSW GR, and arched entrances to the main assembly
platform. Early fabric which has been damaged or
concealed by later work, should be restored. Window and
door openings should not be enlarged or filled in and any
replacements should be to the original detail. Intrusive
elements such as the fibreglass furniture should be
removed. Interior: Significant features such as the original
ceiling, oeil-de-boeuf windows, archways to side passages,
porte cochere and main assembly platforms, sandstone
consol brackets, ashlar work, marble dado, leadlight
windows and joinery, stairs to strongroom, and replica
heavy panel doors of the Booking Hall, should all be
conserved. The Whitton bust and configuration of the Main
Assembly Hall should also be conserved. Remaining
features of refreshment room (hidden behind modern
panelling), and the 1952 fittout of the Railway Bar should
be conserved. The marble staircase and clock machinery
of the Clocktower should be retained. Internal alterations
to the office areas may be acceptable provided they do not
adversely impact on significant features. The building
should be retained and conserved. A Heritage Assessment
and Heritage Impact Statement, or a Conservation
Management Plan, should be prepared for the building
prior to any major works being undertaken. There shall be
no vertical additions to the building and no alterations to
the façade of the building other than to reinstate original
features. The principal room layout and planning
configuration as well as significant internal original
features including ceilings, cornices, joinery, flooring and
fireplaces should be retained and conserved. Any additions
and alterations should be confined to the rear in areas of
less significance, should not be visibly prominent and shall
be in accordance with the relevant planning controls.

Listings

Heritage
Listing

Listing
Title

Listing
Number

Gazette
Date

Gazette
Number

Gazette
Page

Local
Environmental
Plan

Sydney
LEP 2012

I824 14 Dec
12

  

Heritage study      

References, internet links & images

Internet
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Type Author Year Title Links

Written Anita Heiss  Aboriginal People and Place,
Barani: Indigenous History of
Sydney City

Written AWT Ensight 1995  

Written Brian
McDonald

2000  

Written David Sheedy 1999 Heritage Impact Assessment

Written David Sheedy 1993 Heritage report

Written Godden
Mackay, Clive
Lucas

1997 Heritage Impact Assessment

Written Howard
Tanner

1996 Heritage Impact Assessment

Written McDonald &
McPhee

1993 Heritage Impact Assesment

Written Noel Bell
Ridley Smith

1997 Heritage Impact Assessment

Written PWD 1995 Central Station Conservation
Management Plan

Written Trueman &
Ludlow

1995 Heritage report

Note: internet links may be to web pages, documents or images.

(Click on thumbnail for full size image and image details)

Data source

The information for this entry comes from the following source:
Name: Local Government
Database
number:

2424249

Return to previous page

Every effort has been made to ensure that information contained in the State Heritage Inventory is
correct. If you find any errors or omissions please send your comments to the Database Manager. 

All information and pictures on this page are the copyright of the Heritage Branch or respective copyright
owners.
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11.4 Appendix D - Central Station CMP – Conservation Policies and Strategies Summary 
  









 

PA
G
E 

6 

 

JU
N
E 
20
13

  
CE

N
TR

A
L 
ST
A
TI
O
N
 C
M
P 

 # 
CO

N
SE
RV

A
TI
O
N
 P
O
LI
CI
ES
 

ST
RA

TE
G
IE
S 

IM
PL
EM

EN
TA

TI
O
N
 G
U
ID
A
N
CE

  
RE

SP
O
N
SI
BI
LI
TY

 
PR

IO
RI
TY

 
re
co
rd
in
g 
of
 th

e 
el
em

en
t i
n 
its
 

co
nf
ig
ur
at
io
n.
   

3.
6 

En
su
re
 n
ew

 w
or
k,
 n
ew

 fa
br
ic
 a
nd

 n
ew

 
se
rv
ic
e 
in
st
al
la
tio

ns
: 

a)
 
re
co
gn
is
e 
th
e 
m
aj
or
 h
er
ita

ge
 s
ta
tu
s 
of
 

th
e 
Ce

nt
ra
l S
ta
tio

n 
CM

P 
ar
ea
, i
n 

pa
rt
ic
ul
ar
 e
le
m
en

ts
 o
f e

xc
ep

tio
na
l a
nd

 
hi
gh

 s
ig
ni
fic
an
ce
, a
nd

 d
o 
no

t r
es
ul
t i
n 
a 

le
ss
en

in
g 
of
 th

e 
he

ri
ta
ge
 s
ig
ni
fic
an
ce
 o
f 

an
 a
re
a,
 o
r 
of
 a
n 
el
em

en
t;
 

b)
 
ar
e 
lo
ca
te
d 
w
he

re
 p
os
si
bl
e 
in
 a
re
as
 o
f 

no
 o
r 
lo
w
 s
ig
ni
fic
an
ce
; 

c)
 
ar
e 
ba
se
d 
on

 a
n 
un

de
rs
ta
nd

in
g 
of
 th

e 
or
ig
in
al
 d
es
ig
n 
co
nc
ep

t a
nd

 a
re
 

co
m
pa
tib

le
 w
ith

 th
e 
hi
gh

 q
ua
lit
y 
of
 

Ce
nt
ra
l S
ta
tio

n 
in
 te

rm
s 
of
 d
es
ig
n,
 

de
ta
il,
 m

at
er
ia
ls
 a
nd

 w
or
km

an
sh
ip
; 

d)
 
ca
n 
be

 e
as
ily
 id
en

tif
ie
d 
as
 n
ew

 w
or
k 

an
d,
 w
he

re
 p
os
si
bl
e,
 a
re
 r
ev
er
si
bl
e;
 a
nd

 
e)

 
ar
e 
sy
m
pa
th
et
ic
 to

, b
ut
 d
o 
no

t m
im

ic
, 

si
gn
ifi
ca
nt
 fa

br
ic
 a
nd

 s
pa
tia

l q
ua
lit
ie
s 
in
 

te
rm

s 
of
 s
ca
le
, p
ro
po

rt
io
ni
ng
, c
ol
ou

r,
 

an
d 
te
xt
ur
e.
 

3.
7 

D
em

ol
iti
on

 o
r 
re
m
ov
al
 o
f s
ig
ni
fic
an
t f
ab
ri
c 

sh
ou

ld
 b
e 
co
nd

iti
on

al
 o
n 
ne

w
 w
or
ks
 b
ei
ng

 
ap
pr
ov
ed

 a
nd

 c
on

st
ru
ct
io
n 
co
m
m
en

ci
ng
. 

3.
8 

M
od

ifi
ca
tio

ns
 to

 s
ig
ni
fic
an
t a

re
as
, o
r 
fa
br
ic
, 

of
 C
en

tr
al
 S
ta
tio

n 
fo
r 
sh
or
t t
er
m
 o
r 

te
m
po

ra
ry
 u
se
s 
sh
ou

ld
 n
ot
 b
e 
pe

rm
itt
ed

. 
     











 

CE
N
TR

A
L 
ST
A
TI
O
N
 C
M
P

JU
N
E
20
13

PA
G
E 

11
 

 # 
CO

N
SE
RV

A
TI
O
N
 P
O
LI
CI
ES
 

ST
RA

TE
G
IE
S 

IM
PL
EM

EN
TA

TI
O
N
 G
U
ID
A
N
CE

  
RE

SP
O
N
SI
BI
LI
TY

 
PR

IO
RI
TY

 
w
or
ks
/d
ev
el
op

m
en

ts
 in

 a
re
as
 o
f n

o 
or
 li
tt
le
 

si
gn
ifi
ca
nc
e.
 

5)
. 

  Pr
ov
id
e 
ea
sy
 e
xc
es
s 
to
 th

es
e 

do
cu
m
en

ts
 o
n 
th
e 
In
tr
an
et
 a
nd

 
aa
tt
ac
h 
co
pi
es
 o
f t
he

 In
ve
nt
or
y 
Sh
ee
ts
 

an
d 
Fa
br
ic
 P
ol
ic
y 
sh
ee
ts
 to

 P
ro
je
ct
 

Br
ie
fs
. 

7.
4 

En
su
re
 a
ll 
w
or
ks
 li
ke
ly
 to

 im
pa
ct
 o
n 
he

ri
ta
ge
 

va
lu
es
 o
f t
he

 o
ve
ra
ll 
si
te
 o
r 
of
 a
n 
in
di
vi
du

al
 

el
em

en
t a

re
 a
cc
om

pa
ni
ed

 b
y 
a 
St
at
em

en
t o

f 
H
er
ita

ge
 Im

pa
ct
 (S
O
H
I).
  S
O
H
Is
 s
ho

ul
d 
be

 
pr
ep

ar
ed

 fo
r 
in
‐h
ou

se
 c
on

fir
m
at
io
n 
of
 th

at
 

he
ri
ta
ge
 im

pa
ct
s 
ha
ve
 b
ee
n 
m
an
ag
ed

 
ap
pr
op

ri
at
el
y,
 e
ve
n 
if 
a 
st
at
ut
or
y 
he

ri
ta
ge
 

ap
pr
ov
al
 o
r 
no

tif
ic
at
io
n 
pr
oc
es
s 
is
 n
ot
 

re
qu

ir
ed

.  

Im
pl
em

en
t s
ta
nd

ar
d 
SO

H
I t
em

pl
at
es
 

fo
r 
co
m
pl
ex
 a
nd

 s
im

pl
e 
w
or
ks
 fo

r 
ea
se
 

of
 u
se
. 

  A
rc
hi
ve
 s
uc
h 
re
po

rt
s 
to
 p
ro
vi
de

 a
n 

ac
cu
ra
te
 r
ec
or
d 
of
 th

e 
ch
an
ge
s 
to
 th

e 
si
gn
ifi
ca
nt
 fa

br
ic
 o
f t
he

 C
en

tr
al
 

St
at
io
n.
 

A
ss
et
 M

an
ag
er
. 

  O
N
G
O
IN
G
 

7.
5 

En
su
re
 a
ll 
w
or
ks
 li
ke
ly
 to

 im
pa
ct
 o
n 
he

ri
ta
ge
 

va
lu
es
 o
f t
he

 o
ve
ra
ll 
si
te
 o
r 
of
 a
n 
in
di
vi
du

al
 

el
em

en
t a

re
 p
re
ce
de

d 
by

 a
n 
ar
ch
iv
al
 

re
co
rd
in
g 
of
 th

e 
el
em

en
t i
n 
its
 

co
nf
ig
ur
at
io
n.
 

Im
pl
em

en
t a

 s
ta
nd

ar
d 
ar
ch
iv
al
 

re
co
rd
in
g 
te
m
pl
at
e 
fo
r 
ea
se
 o
f u

se
. 

A
rc
hi
ve
 s
uc
h 
re
po

rt
s 
to
 p
ro
vi
de

 a
n 

ac
cu
ra
te
 r
ec
or
d 
of
 th

e 
ch
an
ge
s 
to
 th

e 
si
gn
ifi
ca
nt
 fa

br
ic
 o
f t
he

 C
en

tr
al
 

St
at
io
n.
 

A
ss
et
 M

an
ag
er
. 

  O
N
G
O
IN
G
 

7.
6 

En
su
re
 d
em

ol
iti
on

 o
r 
re
m
ov
al
 o
f s
ig
ni
fic
an
t 

fa
br
ic
 is
 c
on

di
tio

na
l o
n 
ne

w
 w
or
ks
 b
ei
ng

 
ap
pr
ov
ed

 a
nd

 c
on

st
ru
ct
io
n 
co
m
m
en

ci
ng
. 

Im
pl
em

en
t i
nt
er
na
l s
ta
nd

ar
d 

co
nd

iti
on

s 
pr
io
r 
to
 g
iv
in
g 
si
te
 o
w
ne

r’
s 

co
ns
en

t f
or
 n
ew

 w
or
ks
. I
nc
lu
de

 th
es
e 

in
 th

e 
re
le
va
nt
 fl
ow

 c
ha
rt
s 
an
d/
or
 

re
po

rt
 te

m
pl
at
es
. 

A
ss
et
 M

an
ag
er
. 

  O
N
G
O
IN
G
 

7.
7 

En
su
re
 m

od
ifi
ca
tio

ns
 to

 s
ig
ni
fic
an
t a

re
as
, o
r 

fa
br
ic
, o
f C

en
tr
al
 S
ta
tio

n 
fo
r 
sh
or
t t
er
m
 o
r 

te
m
po

ra
ry
 u
se
s 
ar
e 
no

t p
er
m
itt
ed

. 

Im
pl
em

en
t i
nt
er
na
l s
ta
nd

ar
d 

co
nd

iti
on

s 
pr
io
r 
to
 g
iv
in
g 
si
te
 o
w
ne

r’
s 

co
ns
en

t f
or
 n
ew

 w
or
ks
.  
In
cl
ud

e 
th
es
e 

in
 th

e 
re
le
va
nt
 fl
ow

 c
ha
rt
s 
an
d/
or
 

re
po

rt
 te

m
pl
at
es
. 

A
ss
et
 M

an
ag
er
; 

A
ss
et
 

M
ai
nt
ai
ne

r.
 

  O
N
G
O
IN
G
 









 

CE
N
TR

A
L 
ST
A
TI
O
N
 C
M
P

JU
N
E
20
13

PA
G
E 

15
 

 # 
CO

N
SE
RV

A
TI
O
N
 P
O
LI
CI
ES
 

ST
RA

TE
G
IE
S 

IM
PL
EM

EN
TA

TI
O
N
 G
U
ID
A
N
CE

  
RE

SP
O
N
SI
BI
LI
TY

 
PR

IO
RI
TY

 
c)

 
En
su
ri
ng

 th
at
 th

is
 C
M
P 
an
d 
an
y 
ot
he

r 
he

ri
ta
ge
 m

an
ag
em

en
t d

oc
um

en
ts
 fo

r 
Ce

nt
ra
l S
ta
tio

n 
ar
e 
ar
ch
iv
ed

. 

th
e 
N
at
io
na
l T
ru
st
 a
nd

 th
e 
Ra

ilw
ay
 

H
is
to
ri
ca
l S
oc
ie
ty
 

15
.2

 
U
til
is
e 
ot
he

r 
he

ri
ta
ge
 m

an
ag
em

en
t p

ol
ic
ie
s 

an
d 
do

cu
m
en

ts
 a
do

pt
ed

 b
y 
th
e 
M
an
ag
in
g 

an
d 
St
at
ut
or
y 
A
pp

ro
va
l A

ge
nc
ie
s 
(in

cl
ud

in
g 

co
m
pl
ia
nc
e 
do

cu
m
en

ts
 s
uc
h 
as
 s
ig
na
ge
, 

lig
ht
in
g,
 a
nd

 s
er
vi
ce
s 
m
an
ua
ls
) i
n 
ad
di
tio

n 
to
 th

is
 C
M
P.
 

Pr
ov
id
e 
ea
sy
 a
cc
es
s 
to
 s
uc
h 

do
cu
m
en

ts
 o
n 
th
e 
In
tr
an
et
. 

In
cl
ud

e 
he

ri
ta
ge
 g
ui
de

lin
es
, S
O
H
Is
 a
nd

 
ar
ch
iv
al
 r
ec
or
di
ng
s.
 

 

A
ss
et
 O
w
ne

r.
 

  20
13

 

15
.3

 
A
s 
pa
rt
 o
f a

 fu
tu
re
 r
ev
ie
w
 o
f t
hi
s 
CM

P 
co
nd

uc
t a

pp
ro
pr
ia
te
 c
on

su
lta

tio
n 
to
 b
et
te
r 

un
de

rs
ta
nd

 th
e 
co
nt
em

po
ra
ry
 c
om

m
un

ity
 

es
te
em

 fo
r 
th
e 
he

ri
ta
ge
 v
al
ue

s 
of
 th

e 
Ce

nt
ra
l S
ta
tio

n 
CM

P 
ar
ea
, i
nc
lu
di
ng

 a
ny

 
In
di
ge
no

us
 h
er
ita

ge
 v
al
ue

s.
 

 
A
ss
et
 O
w
ne

r.
 

  20
18

 

 



 
 
 
Statement of Heritage Impact   Chalmers Street Substation 
 

 
 
Tonkin Zulaikha Greer Heritage 17/07/2015  
 

11.5  Appendix E – Architectural Drawings 
 Chalmers Street Substation 
 TZG and GHD 
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This report has been prepared by GHD for Transport for New South Wales and may only be used and relied on by 
Transport for New South Wales for the purpose agreed between GHD and the Transport for New South Wales as set 
out in section 1.4 of this report. 

GHD otherwise disclaims responsibility to any person other than Transport for New South Wales arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permiss ble. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in 
the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described 
in this report. GHD disclaims liability arising from any of the assumptions being incorrect. 
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Executive summary 
Transport for NSW proposes to replace the existing Sydney Trains Prince Alfred Substation with 
two new substations; Lee Street Substation and Chalmers Street Substation. This report details 
the Chalmers Street Substation noise and vibration impact assessment. 

Background noise monitoring results were sourced from Sydney to Burwood Compressor 
House Detailed Design Project (GHD, November 2012) and used to calculate operational and 
construction noise criteria for the proposal. 

Construction activities during recommended standard construction hours are predicted to 
exceed the noise affected construction noise management level at sensitive receivers. 
Reasonable and feasible construction noise and vibration mitigation measures have been 
recommended, which would minimise noise impacts at potentially affected receivers. 

Some construction activities may be required to be undertaken outside of scheduled 
construction hours. These would be limited to scheduled track possession periods and involve 
activities such as connection to the overhead wiring equipment, installation of certain electrical 
equipment and delivery of oversized equipment. These activities are not expected to cause 
adverse impacts at sensitive receivers. It is recommended that noise monitoring should be 
conducted at the start of these works to determine compliance with out of hour work noise 
management levels and sleep disturbance criteria. 

Construction traffic noise is not expected to cause adverse impacts as it would not be significant 
when compared with the daily existing vehicle numbers in the central business district. 
Therefore no construction traffic noise impacts are anticipated at sensitive receivers. 

Construction traffic noise is not expected to cause adverse impacts as it would not be significant 
when compared with the daily existing vehicle numbers in the central business district. 
Therefore no construction traffic noise impacts are anticipated at sensitive receivers. 

There is potential for some human comfort vibration impacts at sensitive receivers when ground 
compaction is within 50 m. The human comfort vibration impacts would be short-term in nature 
and where possible scheduled during standard construction hours. Sensitive receivers and land 
uses within the safe working distance buffers would be informed of the nature of the work, 
duration and contact details as part of the proposal communications strategy. 

The building damage vibration criterion for heritage buildings is much more stringent. There is 
the potential that these heritage structures could exceed the building damage criteria during 
vibration intensive activities, particularly any percussive activities. Reasonable and feasible 
construction vibration mitigation measures for heritage structures have been recommended in 
Section 6. 

Operational noise from the proposal is predicted to comply with the INP at the surrounding 
sensitive receivers during general operations. Operational noise from DCCB tripping is expected 
to exceed the sleep disturbance screening test. However, due to the infrequency of DCCB 
tripping events per year, sleep disturbance adverse impacts are not expected. 

Vehicle movements associated with site operations will be infrequent and are not expected to 
cause noise impacts in an urban area. Therefore no operational traffic noise impacts are 
anticipated at sensitive receivers. 

The proposal should be acceptable from an acoustic perspective assuming the recommended 
mitigation measures are implemented. 
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1. Introduction 
1.1 Purpose of this report 

Transport for NSW (TfNSW) proposes to replace the existing Sydney Trains Prince Alfred 
Substation with two new substations; Lee Street Substation (subject to a separate assessment) 
and Chalmers Street Substation (subject to this assessment and referred to as the proposal). 

GHD Pty Ltd (GHD) has been engaged by TfNSW to undertake a noise and vibration 
assessment for the proposal which forms part of review of environmental factors (REF). For the 
purpose of these works, TfNSW is the proponent and the determining authority under Part 5 of 
the Environmental Planning and Assessment Act 1979 (EP&A Act). 

Background noise monitoring data has been sourced from Sydney to Burwood Compressor 
House Detailed Design Project (GHD, November 2012) and is considered representative of the 
ambient environment surrounding the site. 

The noise and vibration impact assessment has been undertaken with consideration to the 
following guidelines: 

 Industrial Noise Policy (EPA, 2000) 

 Interim Construction Noise Guideline (ICNG) (DECC, 2009) 

 Assessing Vibration: a Technical Guideline (DEC, 2006) 

 Road Noise Policy (DECCW, 2011) 

 Sydney Trains Environmental Management System Guide Noise and Vibration from Rail 
Facilities (Sydney Trains, 2013). 

This report details the Chalmers Street Substation noise and vibration impact assessment. 

1.2 Proposal background 

As part of testing the feasibility of upgrading Prince Alfred Substation, Sydney Trains engaged 
GHD in 2010 to undertake a significant study involving BCA and AS 2067 compliance issues; 
together with the preparation of a REF and Statement of Heritage Impact. These reports 
addressed the potential impacts of upgrading the existing substation with respect to ventilation, 
fire resistance, access and egress and ancillary work. The outcome of these reports included 
the identification of significant building (civil) and mechanical work which would be required 
along with the electrical work in a major operational substation.  

The decision was made to establish two new substations, Lee Street and Chalmers Street. 

1.3 The proposal 

The proposal (Chalmers Street Substation) will be located within Sydney Trains Prince Alfred 
sidings parallel to Chalmers Street. The new substation would be positioned adjacent to the 
existing Prince Alfred Substation and Sydney Central Compressor Room. The substation would 
be partially located on land which is occupied by an existing maintenance building and a 
Sydney Trains fibre optic hub. The site location is shown in Figure 1. 

Details of the substation are provided in the REF. 
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Figure 1 Proposed site location, monitoring location and sensitive receiver 
locations 
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3.1.2 Sleep disturbance criteria during construction 

The ICNG states that where construction works are planned to extend over more than two 
consecutive nights, the analysis should include maximum noise levels and the extent and 
number of times the maximum exceeds the rating background levels.  

The Industrial Noise Policy (EPA, 2000) application notes regarding sleep disturbance 
recommend that where the LA1(1min) or LA(max) exceeds the LA90(15min) by more than 15 dB(A) 
outside the bedroom window, a more detailed analysis is required. 

The ICNG also refers to the Environmental Criteria for Road Traffic Noise (EPA, 1999) for more 
guidance on sleep disturbance from maximum noise level events. This guideline has since been 
superseded by the Road Noise Policy (DECCW, 2011). Both guidelines provide a discussion on 
research into the effects of maximum noise events on sleep disturbance. The results of this 
research is aimed at limiting the level of sleep disturbance due to environmental noise and 
concludes that the LAmax or LA1(1min) level of any noise should not exceed the ambient LA90(15min) 
noise level by more than 15 dB(A). This guideline takes into account the emergence of noise 
events, but does not directly limit the number of such events or their highest level, which are 
also found to affect sleep disturbance. 

The Road Noise Policy (DECCW, 2011) provides further guidance, which indicates that: 

 maximum internal noise levels below 50–55 dB(A) are unlikely to cause awakening 
reactions 

 one or two noise events per night with maximum internal noise levels of 65–70 dB(A) are 
not likely to significantly affect health and wellbeing. 

For this assessment the background level plus 15 dB(A) has been used as a screening level 
assessment of sleep disturbance which is consistent with the Industrial Noise Policy (EPA, 
2000) application notes and the Sydney Trains Environmental Management System Guide 
Noise and Vibration from Rail Facilities (Sydney Trains, 2013). 

3.1.3 Construction traffic noise criteria 

The Road Noise Policy (DECCW, 2011) provides traffic noise target levels for residential 
receivers in the vicinity of existing roads (Table 3-3). These levels are applied to construction 
work to identify potential construction traffic impacts and the potential for reasonable and 
feasible mitigation measures.  

The application notes1 for the Road Noise Policy (DECCW, 2011) state that “for existing 

residences and other sensitive land uses affected by additional traffic on existing roads 

generated by land use developments, any increase in the total traffic noise level as a result of 
the development should be limited to 2 dB above that of the noise level without the 
development. This limit applies wherever the noise level without the development is within 2 dB 

of, or exceeds, the relevant day or night noise assessment criterion.”  

If road traffic noise increases from the construction work is within 2 dB(A) of current levels then 
the objectives of the Road Noise Policy (DECCW, 2011) are met and no specific mitigation 
measures are required.  

  

                                                      
1http://www.environment.nsw.gov.au/noise/roadnoiseappnotes.htm 12 December 2012 
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3.3 Operational noise criteria 

The Industrial Noise Policy (EPA, 2000) provides guidance on the assessment of operational 
noise impacts. The guidelines include both intrusive and amenity criteria that are designed to 
protect receivers from noise significantly louder than the background level and to limit the total 
noise level from all sources near a receiver. The Industrial Noise Policy (EPA, 2000) also 
provides guidance on sleep disturbance impacts. 

The Industrial Noise Policy (EPA, 2000) noise criteria are planning levels and are not mandatory 
limits required by legislation however the noise criteria will assist the determining authority to 
assess operational noise impacts. Where noise criteria are predicted to be exceeded, feasible 
and reasonable noise mitigation strategies should be considered. Feasible and reasonable 
noise mitigation measures should consider the economic, social and environmental costs and 
benefits of the development against the noise impacts.  

The intrusive noise criteria controls the relative audibility of operational noise compared to the 
background level at residential receivers. The amenity criteria limits the total level of extraneous 
noise for all receiver types. Both sets of criteria are calculated and, in the case of continuous 
noise sources, the lower of the two in each time period normally apply. For noise sources with 
intermittent characteristics both noise criteria should be assessed independently.  

3.3.1 Intrusive criteria 

The intrusive criteria are determined by a 5 dB(A) addition to the measured (or adopted) 
background level with a minimum of 35 dB(A). The Industrial Noise Policy (EPA, 2000) 
recommends that the intrusive noise criteria for the evening period should not exceed the 
daytime period and the night-time period should not exceed the evening period. The intrusive 
noise criteria are only applicable to residential receivers. 

3.3.2 Amenity criteria 

The amenity criteria are determined based on the overall acoustic characteristics of the receiver 
area, the receiver type and the existing level of industrial noise.  

Residential receiver areas are characterised into ‘urban’, ‘suburban’, ‘rural’ or other categories 
based on land uses, the existing level of noise from industry, commerce, and road traffic.  

Amenity criteria are also provided for other sensitive land uses such as schools, hospitals, 
places of worship and recreational areas. 

The amenity criteria aim to limit continual increases in noise levels from industrial noise sources 
and apply to all industrial noise sources at the receiver location, rather than just the noise 
source from the proposed development. To prevent cumulative noise level increases above the 
amenity criteria, the Industrial Noise Policy (EPA, 2000) provides adjustments to the amenity 
criteria to set a target level for the proposed development. The applicable adjustment is scaled 
as per Industrial Noise Policy (EPA, 2000) Table 2.2 and is based on the existing level of 
industrial noise at the receiver location. The Industrial Noise Policy (EPA, 2000) amenity criteria 
are provided in Table 3-5. 
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3.4 Proposal specific criteria 

3.4.1 Construction noise 

The construction noise criteria for the proposed construction activities during recommended 
standard hours and outside of the recommended standard hours are provided in Table 3-9 for 
each sensitive receiver and are based on Table 3-1, Table 3-2 and the Sydney Trains 

Environmental Management System Guide Noise and Vibration from Rail Facilities (Sydney 
Trains, 2013) guidance on sleep disturbance.  
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4. Assessment of construction noise and 
vibration impacts 
4.1 Construction methodology 

4.1.1 Construction timing and scheduling 

It is anticipated that the majority of work for the proposal would be undertaken during the 
recommended standard working hours adopted as follows: 

 Monday to Friday: 7 am to 6 pm.  

 Saturday: 8 am to 1 pm. 

 Sundays and Public Holidays: no work.  

However, there is potential that some work could be undertaken outside of the standard working 
hours. This would be limited to scheduled track possession periods and involve activities such 
as connection to the overhead wiring system, installation of certain electrical equipment and 
delivery of oversized equipment. 

It is anticipated that construction would take approximately 28 months. The main civil 
construction activities would be completed within 16 months, the fit out of the proposed 
substation would take six months and six months for commissioning works. Construction of the 
new substation is anticipated to commence to commence in late 2016 with early works starting 
from early to mid-2016. 

4.1.2 Construction process 

The general construction process can be broken into three main categories. These categories 
are:  

 site establishment: 

– establishment of the construction compound 

– installation of safety fencing around the proposal site 

 compaction and earth work 

 substation construction work. 

4.2 Construction noise impacts 

4.2.1 Modelling methodology 

For each construction scenario, the potential noise impacts on the surrounding sensitive 
receivers have been predicted. At present detailed construction equipment to be used on the 
proposal is unknown as it would be dependent on the construction contractor and detailed 
construction methodology. However the noise generating equipment anticipated to be used for 
each construction scenario is detailed in Table 4-1 with the corresponding sound power level. 
Noise levels have been obtained from Construction Noise Strategy (TfNSW, 2012) and AS2436 

– 2010 Guide to noise and vibration control on construction, demolition and maintenance sites. 
Other equipment may be used, however it is anticipated that they would produce similar noise 
emissions.  

Noise modelling was undertaken using Computer Aided Noise Abatement (CadnaA). CadnaA is 
a computer program for the calculation, assessment and prognosis of noise exposure.  CadnaA 
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4.2.2 Predicted construction noise levels 

The predicted noise levels at the ground and first floors of sensitive receivers are detailed in 
Table 4-2 with receivers exceeding the relevant noise management levels being identified. 
Results in bold indicate exceedances to the noise affected management levels while results in 
bold red indicate exceedances to the highly noise affected management levels. Exceedances 
from the construction noise management levels are provided in brackets with positive values 
indicating potential adverse impacts. Receivers on levels above the first floor would experience 
noise levels less than or similar to the first floor predicted noise levels.  
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4.2.3 Discussion of predicted construction noise levels 

Noise levels generated due to construction activities are predicted to exceed noise affected 
noise management levels at residential receivers R1 (1 to 3 dB(A)) and R2 (1 dB(A)) during site 
establishment and construction work. Highly noise affected noise management levels are not 
expected to be exceeded at any sensitive receivers 

Noise affected noise management levels are also expected to be exceeded at the following 
sensitive receivers: 

 Prince Alfred Park 

 Tom Mann Theatre. 

It is recommended that the Construction Noise Strategy (TfNSW, 2012) standard noise 
mitigation measures detailed in section 6 be implemented where feasible and reasonable and 
all potentially impacted residents should be informed of the nature of the work, expected noise 
levels, duration of work and a method of contact. 

During recommended standard construction hours the Construction Noise Strategy (TfNSW, 
2012) additional mitigation measures provided in section 6 require letter box drops and 
compliance monitoring for the residential receivers identified above. 

4.2.4 Out of hours works and sleep disturbance 

Some construction activities may be required to be undertaken outside of scheduled 
construction hours such as scheduled track possession periods and involve activities such as 
connection to the overhead wiring equipment, installation of certain electrical equipment and 
delivery of oversized equipment. 

These activities are not expected to cause adverse impacts at sensitive receivers. If out of hours 
work is required, contractor would obtain approval from Transport for NSW, prior to works being 
undertaken. All out of hour work and activities outside the recommended standard hours are to 
be undertaken with additional mitigation measures in accordance with the Construction Noise 
Strategy (Transport for NSW, 2012).. 

4.3 Construction traffic noise impacts 

The application notes for the Road Noise Policy (DECCW, 2011) state that ‘for existing 
residences and other sensitive land uses affected by additional traffic on existing roads 
generated by land use developments, any increase in the total traffic noise level as a result of 
the development should be limited to 2 dB above that of the noise level without the 
development. This limit applies wherever the noise level without the development is within 2 dB 
of, or exceeds, the relevant day or night noise assessment criterion.’ This is also considered to 
be applicable for construction noise therefore if road traffic noise increases from construction is 
within 2 dB(A) of current levels then the objectives on the Road Noise Policy (DECCW, 2011) 
are achieved. 

A significant increase in traffic volumes would be needed in order to increase road traffic noise 
by 2 dB(A) (a doubling in traffic corresponds to an approximate 3 dB(A) increase). It is 
estimated that up to 10 heavy vehicles and 10 light vehicles would be required on-site daily. 40 
vehicle movements daily would not be significant when compared with the daily existing vehicle 
numbers in the central business district. 

It is recommended that a traffic management plan be prepared by the contractor which detail 
specific routes that construction traffic and local traffic would follow throughout the construction 
phase and where feasible and reasonable, avoid the use of local roads. 









 

GHD | Report for Transport for New South Wales - Power Supply Upgrade Program, 21/22993 | 29 

5.1.2 Substation building construction 

Building components, with their modelled insertion loss (IL) or reduction index (RW) are as 
follows: 

 200 mm precast concrete walls, Rw 55 

 metal roof Rw 45 

 solid core access doors, Rw 30 

 louvre screens, 7 dB(A) insertion loss 

 office window, Rw 15. 

5.1.3 Noise modelling  

The following noise modelling assumptions were made: 

 surrounding land was modelled assuming a hard reflective surface with a ground 
absorption coefficient of 0 

 the noise model was used to predict noise levels during worst case (peak loading) 
substation operations 

 atmospheric absorption was based on an average temperature of 10 °C and an average 
humidity of 70% 

 atmospheric propagation conditions were modelled with favourable wind conditions for 
noise propagation (downwind conditions) or equivalently a well-developed moderate 
ground based temperature inversions. 

The following modelling cases were run: 

 Case 1: Rectifier and transformers operating for assessment against the LAeq(night) amenity 
noise criteria 

 Case 2: Substation DCCB tripping for assessment against the external sleep disturbance 
criteria of LAmax 70 dB(A). 

Results were assessed at the ground floor (1.5 m) and first floor (4.5 m). Receivers on levels 
above the first floor would experience noise levels less than or similar to the first floor predicted 
noise levels. 

5.2 Operational Noise Results 

The worst case noise levels at sensitive residential receivers surrounding the site are shown in 
Figure 2 to Figure 5 for case 1 and case 2, respectively. The predicted noise levels with a 
comparison against the noise criteria are provided in Table 5-2 and Table 5-3. Exceedances 
from the LAeq(night) (Table 5-2) and sleep disturbance criteria (Table 5-3) are provided in brackets 
with positive values indicating potential adverse impacts. 

  







 

GHD | Report for Transport for New South Wales - Power Supply Upgrade Program, 21/22993 | 32 

 

Figure 2 Case 1: Predicted LAeq(night) noise levels, dB(A) at a receiver height 
of 1.5 m 
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Figure 3 Case 2: Predicted LAmax noise levels, dB(A) at a receiver height of 
1.5 m 
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Figure 4 Case 1: Predicted LAeq(night) noise levels, dB(A) at a receiver height 

of 4.5 m 
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Figure 5 Case 2: Predicted LAmax noise levels, dB(A) at a receiver height of 
4.5 m 
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5.3 Operational traffic noise 

Staff will occasionally access the site out of normal business hours to perform maintenance 
works. Vehicle movements associated with servicing and maintenance will be infrequent and 
are not expected to cause noise impacts in an urban area. Therefore no operational traffic noise 
impacts are anticipated at sensitive receivers. 
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– Reducing force or load to prevent exceedences 

– Providing alternative equipment or methodologies where feasible and reasonable to 
minimise vibration impacts. 

6.3 Operational noise 

The predicted operational noise levels are expected to comply with the proposal specific criteria 
at all sensitive receivers. Therefore, specific operational mitigation measures are not required at 
the Chalmers Street substation. However, general noise management mitigation measures 
include: 

 Ensuring that transformers, rectifiers and other electrical equipment on site are well 
maintained and operating according to specifications. If noise levels are significantly 
higher than those modelled as part of this assessment, the use of mufflers or other 
acoustic treatment methods should be investigated. 

 Scheduling maintenance operations during the day time period to minimise potential for 
adverse impacts at sensitive receivers. 

 Investigating and addressing noise complaints. 

 Conducting post construction operational noise monitoring to assess compliance against 
operational noise criteria and undertake remedial measures to achieve compliance if 
required. 
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7. Conclusions 
Construction activities during recommended standard construction hours are predicted to 
exceed the noise affected construction noise management level at sensitive receivers. 
Reasonable and feasible construction noise and vibration mitigation measures have been 
recommended, which would minimise noise impacts at potentially affected receivers. 

Some construction activities may be required to be undertaken outside of scheduled 
construction hours. These would be limited to scheduled track possession periods and involve 
activities such as connection to the overhead wiring equipment, installation of certain electrical 
equipment and delivery of oversized equipment. These activities are not expected to cause 
adverse impacts at sensitive receivers. It is recommended that noise monitoring should be 
conducted at the start of these works to determine compliance with out of hour work noise 
management levels and sleep disturbance criteria. 

Construction traffic noise is not expected to cause adverse impacts as it would not be significant 
when compared with the daily existing vehicle numbers in the central business district. 
Therefore no construction traffic noise impacts are anticipated at sensitive receivers. 

There is potential for some human comfort vibration impacts at sensitive receivers when ground 
compaction is within 50 m. The human comfort vibration impacts would be short-term in nature 
and where possible scheduled during standard construction hours. Sensitive receivers and land 
uses within the safe working distance buffers would be informed of the nature of the work, 
duration and contact details as part of the proposal communications strategy. 

The building damage vibration criterion for heritage buildings is much more stringent. There is 
the potential that these heritage structures could exceed the building damage criteria during 
vibration intensive activities, particularly any percussive activities. Reasonable and feasible 
construction vibration mitigation measures for heritage structures have been recommended in 
Section 6. 

Operational noise from the proposal is predicted to comply with the INP at the surrounding 
sensitive receivers during general operations. Operational noise from DCCB tripping is expected 
to exceed the sleep disturbance screening test. However, due to the infrequency of DCCB 
tripping events per year, sleep disturbance adverse impacts are not expected. 

Vehicle movements associated with site operations will be infrequent and are not expected to 
cause noise impacts in an urban area. Therefore no operational traffic noise impacts are 
anticipated at sensitive receivers. 

The proposal should be acceptable from an acoustic perspective assuming the recommended 
mitigation measures are implemented. 
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Appendix E – Ecology desktop assessment results 
 

 







































 

GHD | Transport for NSW – Chalmers Street Substation REF 

Appendix F – Electromagnetic energy assessment 
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1.  INTRODUCTION 
 
Transport for NSW has proposed a location at Chalmers Street near the Sydney Central Station for 
constructing a 33 kV AC to 1500V DC substation.  The two storey building for accommodating the new 
substation will be built next to the existing Prince Alfred substation which will be decommissioned. The new 
steel framed building will consist of reinforced concrete footings and foundations, precast brick panels for the 
external walls, reinforced core-filled blockwork and a metal deck roof. Specific 33 kV and 11 kV feeders to 
the Prince Alfred substation will be relocated to connect to the Chalmers Street substation, which effectively 
replaces the Prince Alfred substation. Subsequently, an investigation on the impact of the electromagnetic 
effect on the surrounding community and on-site staff is required.   
 
The location of the proposed Chalmers Street substation is shown in the aerial photograph of Figure 1, 
where marked in red. The new substation is bounded by Sydney Trains facilities to the south, the rail tracks 
to the west, the existing Prince Alfred substation to the north, and Prince Alfred Park to the east. 
 
Power to the substation would be supplied via 33 kV underground cabling to the three transformer/rectifier 
pairs. Note that only two transformer / rectifier pairs will be in operation at any one time. Each set is 
comprised of a 5.35 MVA transformer (33 kV and 162 A at input) which produces a low voltage (3 phase 
star/delta supply of 600 V AC per phase at 5148 Amperes) fed to separate six phase rectifiers. The rectifier 
cabinet, which contains two three-phase bridge circuits with 1 diode in each bridge arm, then produces a DC 
output of 1500 Volts.  A common reactor (a 0.5 mH inductor), smooths the 1500V DC rectifier output, which 
is to be connected to the railway catenary and track via underground cabling.  The 1500V DC feeder cables 
are reticulated via a dedicated new tunnel underground, until emerging to existing 1500V switches located at 
the trackside. Four sets of existing 1500V Link Switches will be reused.  

Figure 2 contains the substation floor plan showing the details of the electrical layout cabling, switchgears, 
transformers and rectifier. On the ground floor level, outside the substation, three 33/11 kV 6.25 MVA power 
transformers and three 5.35 MVA rectifier transformers will be located in a bunded yard. The three 5 MW 
rectifiers will be located on the first floor of the proposed substation. The 11 kV and 33 kV switchboards are 
each arranged in three sections, whereas the 1500V DC circuit breakers are arranged in two sections.  
 
The electromagnetic fields that would be produced by the substation equipment and its configurations are 
considered in this report. Both power frequency and radio frequency fields can pose potential risk to human 
health, and interference risk to the operation of electrical equipment and appliances, if not appropriately 
managed. Unintentional transmission (or emission) of radio frequency fields can potentially interfere with 
radio and TV broadcast reception and radio communications equipment, resulting in degradation of 
reception quality.   
 

2.  OBJECTIVE 
 
This report predicts the electromagnetic fields expected to be generated by the substation, and identifies 
potential constraints the electromagnetic fields may pose on the design of the substation, or impact these 
fields may have on the nearby residents or the wider community.  This report assesses the health risks to 
human occupants within the vicinity of the substation due to electromagnetic exposure and effects on radio 
and TV broadcast reception and radio communications equipment that may be used in the area. 
 
 

3. APPLICABLE STANDARDS 

 
The following Australian standards are applicable:  
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- RHS 30 (Radiation Health Series 30), Interim Guidelines on Limits of Exposure to 50/60 Hz Electric 
& Magnetic Fields (1989), National Health and Medical Research Council 

 
- RPS 3 (Radiation Protection Series No.3), Maximum Exposure Levels to Radiofrequency Fields – 3 

kHz to 300 GHz (2002), ARPANSA 
 

- AS/NZS 2344: 1997 and Amdt 1: 2006  Limits of electromagnetic interference from overhead a.c. 
powerlines and high voltage equipment installations in the frequency range 0.15 to 1000 MHz 

 
 
Tables 1a & 1b below, list the standards and limits for low frequency (50Hz) magnetic fields and radio 
frequency fields applicable to both human exposure and radiocommunications including broadcast radio and 
TV.   
 

 
Table 1a  Human Exposure Limits - Magnetic Fields and Electric Fields 

 
 

Exposure Type 
 

 
Applicable 
Standard 

 
Magnetic Field 

 

 
Electric Field 

 
Occupational  

50 Hz exposure          

(whole working day)  

RHS 30 500 µT 10 kV/m 

General Public            
50 Hz exposure          

(up to 24hrs per day) 

RHS 30 100 µT 5,000 V/m 

Occupational  
RF exposure at 1 MHz             

(whole working day) 

RPS 3 1.63 A/m 614 V/m 

General Public            
RF exposure at 1 MHz             
(up to 24hrs per day) 

RPS 3 0.729 A/m  86.8 V/m 

 
  

 
Table 1b  Interference Limits – Radiocommunications 

 
 

Interference Type 
 

 
Applicable 
Standard 

 
Magnetic Field 

 

 
Electric Field 

 

Radiocommunications 
(overhead power lines) AS/NZS 2344 0.84 µA/m (1,2) 0.316 mV/m (1,2) 

 
Notes: 1.     Limit in the frequency range of 0.15 MHz to 1.7 MHz 

2. Limit for urban areas. 
 

 

Other than these standards, in Queensland Government owned or managed buildings, the managed limit of 
human exposure in “occupied areas” (4 hours or more per day on average) is 5 µT (refer [4]). 
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4. ANALYSIS 

 
4.1  Main Equipment in the Proposed Chalmers Street Substation     
 
The main design elements for the proposed substation at Chalmers Street, Central, are listed below: 
 
1. 1500V DC Switchgear, including 27-off 1500 V DC circuit breakers 
2. 33 kV and 11kV AC Switchgear, including 14-off 33 kV circuit breakers and 30-off 11 kV circuit breakers 
3. Three 5 MW 1500V DC Rectifiers 
4. Three 5.3 MVA 33 kV/600V Rectifier Transformers 
5. Smoothing Reactor  
6. HV/LV Cables 
7. Three 6.25 MVA 33/11 kV power transformer 
8. Future 11 kV AC Harmonic Filter (to be installed in a separate enclosure approximately 10 metres away 
from the proposed substation building) 
 

 
4.2  Sources of EMF    
 

The main sources of EMF considered within the substation include: 
 

- High Voltage (HV) power cabling 
- Low Voltage (LV) power cabling 
- HV to LV power transformers 
- Rectifiers 
- Reactors 
- Low voltage switchboards 
- High voltage switchboards 
- AC busbars and cabling 
- DC busbars and cabling 

 
 

4.3  Electromagnetic Field Behaviour 
 

The power-frequency electromagnetic fields (EMF) produced by the substation predominantly comprise of 
magnetic fields at a frequency of 50 Hz.  Electric fields are also present but their influence is far less and can 
be negligible. 
 
At distances close to the EMF source, such as High Voltage (HV) and Low Voltage (LV) cabling, the 
magnetic field generally decreases proportionally to the inverse square of the distance away from the 
source, that is: 
 

B α I × d / r²  where: B = magnetic field (Tesla) 
 I  = load current (Amperes) 

d = separation distance between cable conductors (metres) 
r = separation distance from the EMF source to the observer (metres) 

 
At distances that are large compared to the source, the magnetic field reduces proportionally to the inverse 
cube of the distance. 
 
With radio frequencies (frequencies above the audible range) the radiated fields comprise both electric and 
magnetic field components. At the higher frequencies the electric component can be considered 
representative of both the electric and magnetic fields.  The electric field generally decreases proportionally 
to the inverse of the distance away from the source: 
 

E α I × A × f / r  where: E = electric field (Volts/metre) 
 I  = excitation current (Amps) 
 A = area of radiator (m2) 
 f =  frequency (Hz) 
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The source of these fields is the switching or commutation of the rectifiers, which convert the alternating 
current supply to pulsating Direct Current (DC). 
 
The rectifier is a six phase unit with the following harmonic frequencies:   
 

fn = 6 × 50 × n    
    = 300 n  where: fn is the harmonic frequency (Hz) 
    n   is the harmonic number 

 
The amplitude of these harmonics decreases rapidly with increasing frequency and may be approximated as 
follows: 
 
  E α ((Sin x) / x)2  where:    x  is the angular frequency of the impulse π/td (radians) 
        td  is the impulse width 
 

 
4.4  Predicted EMF Field Strengths 
 
4.4.1  Assumptions 
 

The electromagnetic fields produced, varies depending on the amount of power that is being consumed by 
the substation. In determining this power consumption, the following has been assumed: 
 
- A maximum of two transformer / rectifier pairs are operating at any time as the third transformer and 

rectifier set is a backup (reserve) should one of the three fail. 
- The maximum LV power supplied to the rectifiers is the rated output power of one of the transformers 

(5148 amps at 600 volts ac). 
- The maximum output of the rectifiers is their rated DC output  (3393 amps at 1500 volts) 
- All the above equipment is operating at their rated (maximum) output 
- All installed equipment in the substation complies with CISPR 11 or equivalent.  
 

Note - The substation would normally operate at levels much lower than the rated output.  Typically, the 
highest power would be delivered when multiple trains are in this section of Sydney Yard supplied by the 
Chalmers Street Substation. 

 
Having considered the scenarios of maximum power consumption, the predicted (calculated) 
electromagnetic field values are actually the maximum values expected under normal load conditions (that is 
the maximum achievable loading, disregarding all fault conditions). 
 
 
4.4.2 Power Frequency Electromagnetic Fields 
 

The power-frequency magnetic fields from the substation are predominantly emitted from the 600V cabling 
between the transformer and the rectifier due to the high amount of current consumption. There are 8-off 
cables per phase per winding and in total 48 AC low voltage cables from the rectifier transformer to the 
rectifier. These cables connected from the transformers’ palm will rise vertically about 3 meters and then 
change to horizontal in a curving arc with an about 4.4 meter horizontal path before penetrating through the 
substation building wall.  The current in these cable conductors and the distance separating them influences 
the magnitude of the magnetic field produced. The maximum and average separation distances between 
adjacent cables are estimated as 315 mm at the rectifier side and 200 mm at transformer side, respectively. 
The maximum magnetic field strength, for when the substation is under maximum loading, has been 
calculated at ten different locations in and around the proposed substation as shown in Figures 2 and 3, and 
the predicted fields listed in Table 2.   
 
At the first floor of the substation building, outside of the rectifier cabinet (location 8 in Figure 3) which is 
about 0.625 m away from the 600V cabling between the transformer and the rectifier, the predicted power 
frequency magnetic field exceeds the ARPANSA RHS 30 limit of 100 microtesla, applicable to the General 
Public. The field level would drop to 100 microtesla at a distance of 0.92 metre from the cabinet or 1.53 
metres from the 600V cabling (location 10 in Figure 3). 
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If a smaller separation distance between the 600V cables, of say 30 mm could have been arranged by 
bundling cables together, the magnetic field could have been reduced by 90% from the maximum separation 
of 315 mm. This reduction is possible because of the relationship that, the closer the cables are kept 
together, the greater the field cancellation.  However, since it may be impractical to reduce the separation 
distance, due to a number of reasons such as stress on palm terminals, and alterations to penetrations in 
the blast-resistant wall between the rectifier and transformer units, there are other possible measures that 
can be applied for ensuring safety. Such measures could include cautioning or preventing access in close 
proximity to the 600V cabling, and/or reduction of the magnetic fields by installation of shielding.       
 
 
Outside the eastern side of the new substation, at the existing concrete retaining wall (refer location 6 of 
Figure 2), which forms a boundary between the railway facility and the Prince Alfred Park, the field strength 
is estimated to be 4.7 microtesla (µT). This is the strongest power frequency magnetic field outside of the 
substation. At the substation office on the ground floor (location 2 of Figure 2), a distance of approximately 
7.5 metres from the main source within the substation, the field strength is estimated to be 1.61 µT. 
 
The calculations noted in the above paragraph and in Table 2, are maximum field values based on the 
substation being loaded at maximum rated capacity.  However, in practice the fields will normally be 
significantly lower, as during normal and peak operating hours the substation would more likely be loaded 
closer to 30% and 60% of rated capacity on average, respectively.    
 
The 33 kV incoming cabling and 11 kV cabling within the substation will also be a source of power frequency 
magnetic fields, but due to its lower maximum current and shielding arrangements, the associated magnetic 
fields are expected to be negligible compared to the 600V cabling between the rectifier transformers and 
rectifiers. 
 
 
4.4.3 Radio Frequency EMF Strengths 
 
The switching transients of the rectifiers dominate the radio frequency field radiated from the substation, and 
a larger transient occurs when each diode is turned ‘off’, the maximum rate of decay, di/dt of the forward 
current in each diode of the rectifier, is 50 A/µS or for two diodes in parallel 100 A/µS (two diodes are 
paralleled for each phase of the six phase rectifier). 
  
The energy contained in the transient (pulse) is low and not of sufficient magnitude to constitute a hazard 
even directly alongside the rectifiers, however the radiated radio frequency (RF) field could potentially 
interfere with radiocommunications.  For the purposes of this report, the interference to medium frequency 
broadcast, which is evaluated as the emissions of the transient at these frequencies, is much greater than 
for short wave radio and TV.  Harmonics are produced at the repetition frequency (300 Hz) at an amplitude 
proportional to 1/n where n is the harmonic number.  
 
The predicted electric field levels at different distances from the 600V cabling in the substation ranging from 
5 m to 60 m are listed in Table 3. Preliminary calculations suggested that the field strength from 500 kHz to 
1.7 MHz (3,333rd harmonic at 999.9 kHz) would be more than 0.317 mV/m (the AS/NZS 2344 interference 
limit as shown in Table 1b) at distances away of 41 m, 24m, and 11 m, when the substation is loaded at 
100%, 60%, and 30% respectively. Note that the 30% loading is expected to be more representative during 
normal hours.   
 
In this prediction, we considered that there is at least 6 dB RF attenuation of the substation walls and a blast 
resistant wall for the bunded yard accommodating the transformers. The actual attenuation could be greater 
in practice, depending on details such as use of metal building materials, the method of construction, 
shielding of equipment, etc…  
 
As all 33 kV switchboards are metal clad, RF emissions from busbars and bushings during a switching 
event, will be limited and of little concern 
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4.5   Analysis of EMF Predictions 
 
4.5.1 Impact on health 
 
The strongest power-frequency magnetic field in a public area is predicted at the existing concrete retaining 
wall (refer location 6 of Figure 2), which forms a boundary between the eastern side of the substation and 
Prince Alfred Park. However the field here does not exceed the permissible exposure limit of 100 microtesla 
for the General Public and 500 microtesla for Occupational Personnel, as set down in RHS 30 by the 
National Health and Medical Research Council (see Table 1a).  The magnetic field drops off rapidly as the 
separation distance is increased and is no more than 5 µT at the boundary of the substation.  The power-
frequency electric fields within the substation are also well within the applicable limit. 
 
However, as magnetic fields within the Substation, particularly the areas next to the rectifiers and 600V 
cabling, can be very high, access should be restricted, along with precautions and procedures to prevent 
health risks, and warning wearers of life supporting medical devices (eg. pacemakers, Implantable 
Cardioverter Defibrillators, etc.), of the interference risks. The Substations, Switch Rooms and Service 
Tunnel should only be accessed by appropriately qualified electrical maintenance and service personnel 
deemed to be classified Occupational Persons as defined by RHS 30. It is predicted that, inside the 
substation building, within 1.53 m and 0.58 m of the 600V cabling between the transformer and the rectifier, 
the predicted power frequency magnetic field will exceed 100 microtesla for the General Public and 500 
microtesla for Occupational Personnel, respectively. 
 
The RF fields predicted are well below the human exposure requirements being much less than 2 V/m at 
more than 6 m away from the substation even when considered as a broadband signal.   
 
 
4.5.2 Impact on Radiocommunications and Broadcasting 
 
Without accounting for shielding inherent within the substation, when the substation is fully loaded, the RF 
electric fields within 41 m of the substation would not exceed the applicable limit for urban broadcast 
reception of 0.316 mV/m applicable from 0.15 MHz to 1.7 MHz.  Within a 41m distance from the substation, 
radio reception will be impacted, especially for AM reception and HF frequency bands, though the later 
would generally be less of a concern, as is typically used by amateur radio operators. 
 

5.  CONCLUSIONS & RECOMMENDATIONS  

 
5.1   Health & Safety 
 

1. Outside the substation building, there should be no concern of risk to the health and safety of the 
general public or the on-site staff, due to the power-frequency or RF electromagnetic field emissions 
from the substation, as the predicted fields are well below the exposure limits set down by the 
ARPANSA RHS 30 and RPS 3 guidelines. 

 
2. Within the substation building, as the power frequency magnetic field level nearby the 600V AC cabling 

is expected to exceed the ARPANSA RHS 30 limit of 100 µT, it is recommended that safety measures 
be implemented, as described in point 3 below. 

 
3. It is recommended that all twelve 7.4 m long 600V AC cables, connecting between the transformer  
      and rectifier, be bundled as close as possible together in trefoil formation, so as to reduce both the   

power frequency and RF electromagnetic field levels.  However, since it may be impractical to bundle 
the cables together, due to a number of reasons such as stress on palm terminals, and alterations to 
penetrations in the blast-resistant wall between the rectifier and transformer units, there are other 
possible measures that can be applied for ensuring safety, as described in point 4.  
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4. An exclusion zone could be established around the 600V cabling, which could consist of precautionary 

signage warning of high magnetic fields, and provision of boundary signage and/or fencing, located at 
least 1.8 m away from the cabling. Installation of magnetic shielding is another option that can be 
considered, for instance if there are limitations allocating the space required for an exclusion zone, 
though this type of shielding should be avoided where possible as it is generally expensive.   

 
5. The Precautionary Principle can be applied where there is a possible or potential risk of concern, which 
      can be mitigated at reasonable cost. If the office is to be occupied for 4 hours or more per day on 
      average, then reduction of long-term magnetic field exposure within the office could be considered. As, 
      bundling the 600V cabling together, may be impractical, as described in point 3 above, there are  other 
      mitigation measures that can be applied for reducing exposure. These measures include relocating the  
      office further away from the rectifiers.  Alternatively, the magnetic fields could be reduced in the office by   
      installation of shielding, though this option should be avoided where possible as it would likely be costly.   
 
 
5.2   Interference 
 
6. Except within a 41 m radius, the operation of the proposed substation is not expected to produce RF 

electric fields that would significantly add to the ambient levels within the Medium Frequency (MF) band 
(500 kHz to 3 MHz) and so should not affect reception of AM radio broadcasts.  However, to mitigate the 
potential interference impact within the 41 m radius, it is recommended that RF shielding be installed 
around the 600V cabling including replacing the current cabling with shielded cabling.  The detail of the 
shielding, would need to be designed, though could minimally consist in the form of a metal framed 
and/or mesh cage-like structure, which would allow access for equipment maintenance purposes and 
should not impact on ventilation.   

 
7. As the RF electric field emissions within the range 30 MHz to 1 GHz, will largely be impacted by small  
      dimensions and factors of the installed electrical substation (eg. conductor lengths affecting radiation 
      efficiencies, self resonance of the circuit affecting the frequencies emitted, etc…) it is not practical to  
      predict these emissions from the proposed substation.  However, these emissions are not likely to 
      significantly add to the existing ambient environment, so would unlikely risk interference to the main 
      types of communications services such as FM radio & TV broadcasts. 
 
 
5.3   Survey 
 

8.   After installation of the substation, it is recommended that an electromagnetic survey be conducted, to 
      assess the final electromagnetic environment, to ensure electromagnetic compliance and 
      compatibility.   
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6.  APPENDIX 

 
                Table 2.  Predicted Power Frequency Magnetic Fields at the Chalmers Street Substation 

 

Position No. and description in relation 
to 600V cabling in the proposed 

substation 
(refer Figures 2 and 3  for locations) 

Separation distance from 
the nearest 600 V cabling  

(m) 

 
Maximum 
Magnetic 

Field 
(µT, rms) 

(1) (2) 
 

1, directly underneath the 1st 

floorslab, below rectifiers and 600V 

cabling 

2.80 26.71 

2, at office on ground floor 7.5 1.61 

3, at western stairs on ground floor  15 0.24 

4, at northern stairs on ground floor 17 0.18 

5, at eastern stairs on ground floor 7 2.67 

6, at existing eastern retainment  

concrete wall on ground floor 
5 4.66 

7, at western stairs on first floor  15 0.24 

8, outside of rectifier cabinet on first 

floor 
0.625 441.15 

9, at eastern stairs on first floor  3.5 15.82 

10, at 1.53m away from 600V cabling  

on first floor  
1.53 100.52 

 
Note: 1. Maximum Magnetic field predicted under maximum loading of the substation. 
                2. Maximum Magnetic field predictions are at 1m AFL unless described otherwise. 

 
 
 

 
    Table 3.  Predicted 500 kHz to 1.7 MHz RF Electric Fields at Prince Alfred Park 

 

Separation 
distance 

from 600 V 
cabling 

 
(m) 

 
Distance in 

Prince Alfred 
Park from the 

existing eastern 
retainment  

concrete wall 
(m) 

Electric Field at 
100% Load 

 
(mV/m) 

Electric Field 
at 60% Load 

(1) 
 

(mV/m) 

Electric Field at 
30% Load 

(1) 
 

(mV/m) 

5 0 2.183 1.310 0.655 
11 6 1.077 0.646 0.323 
24 19 0.528 0.317 0.158 
41 36 0.319 0.191 0.096 
60 55 0.221 0.133 0.066 

 
 Note: 1. A 30 % or 60% loading could approximately be indicative of normal hour or peak hour loading, respectively. 

2. It is assumed that there is 6 dB attenuation from the substation external walls which consists of precast brick panels 
supported on steel frame and 190mm thick reinforced blockwork for the bunded yard.
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Figure 2.   Locations for EMF Predictions in the new Chalmers Street Substation – Ground Floor 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
                 Note:   1. This figure has been altered and scanned for illustration only, and is not to scale.    
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Figure 3.   Locations for EMF Predictions in the New Chalmers Street Substation – First Floor 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 Note:   1. This figure has been altered and scanned for illustration only, and is not to scale.    
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