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1	SUMMARY





The Year 2000 Olympics provides a critical opportunity to address longer term transport and related environmental issues facing Sydney. The influx of large numbers of visitors will focus attention on the quality and environmental sustainability of Sydney’s transport systems. The major immediate impact during the Olympics will be at Homebush Bay but there will also be significant impacts at the secondary centre at Darling Harbour, and some impacts at other Olympic venues such as Penrith Lakes



Development of Olympic facilities at Homebush Bay will also produce a major on-going activity centre, with the total seating capacity of the various venues ( Olympic stadium, athletics centre, aquatic centre, Bicentennial Park, Royal Agricultural Showgrounds etc) exceeding 300,000. Daily crowds of up to 150,000 or more visitors on peak occasions will need to be accommodated, and the recreational, residential and industrial developments in the Homebush Bay area will generate around 30 million trips annually by the year 2010.



This would represent around .4% of total trips in the Sydney region in that year, underlying the importance of minimizing car traffic generated by the site.



Current planning for Homebush Bay includes construction of a single track rail loop facility designed to cater for up to 30 trains per hour at times of major events, such as the Olympics, regular football finals and the annual Easer Show. However even with the planned facilities, the rail system is only designed to move comfortably about 36,000 people per hour, leaving a large task for direct buses, shuttle bus services and private cars.



At other times there are likely to be varied demands from the sporting, recreational, industrial and residential developments in the Homebush Bay area, with the number of on-site visitors ranging from 12000 up to 90,000, necessitating a flexible approach to transport provision. At present there are no firm plans for regular rail services outside peak load situations. Reliance on shuttle bus services for these times is likely to mean that most people will choose to drive.



At Darling Harbour there will be some improvement in public transport access when the new light rail line between Pyrmont and Central Station is opened. However the planning for this link has so far ignored the need for a direct link to the mid-town area, connecting with Town Hall station.



Analysis of the challenges and opportunities provided by the Olympics suggests that more needs to be done to minimize vehicle movements caused by the Olympics and on-going activities at the Olympic sites. 



In particular it is recommended that:



Overall Annual Mode Share Targets should be set for the Homebush Bay site of no more than 50% for private cars, and at least 40% for public transport, with the rest being met by shuttle bus services to peripheral car parking areas. Specific mode share targets for particular demand situations should also be set to ensure that high quality public transport access is available at all times and not merely at times of major events.



The number of on-site parking spaces at Homebush Bay be limited to 6500, with restricted access to these spaces during major events such as the Olympics and the Annual Easter Show.



Current rail planning for Homebush Bay should be re-examined to ensure that the system can meet at least 60% mode share during peak load situations,and can provide all-day service into the site from both the west (Lidcombe) and East (Strathfield) without causing disruption to regular rail services. Options which could achieve this include:



	(a)	Converting the proposed single track loop to a double-track system

	(b)	Adding a fifth track between Flemington (West Junction) and Lidcombe 		and a short (500m) stub platform at Lidcombe to allow regular heavy 		rail shuttle services to the West

	(c)	Adding a short 500 m flyover and stub platform at Strathfield to allow 		regular heavy rail shuttle services to the East

	(d)	Installing two stations rather than one station on the loop

	(e)	Adding a “Dive” under the main western line near Flemington to allow 		direct dervices between the Suburban and Local lines without 			interfering with services on the Main lines 

	(f)	Constructing a light rail line between Parramatta and Strathfield past 		the Olympic Village and Olympic facilities. This would connect the 			proposed light rail system based on Parramatta with the one centred on 		Sydney CBD, and interface with the proposed high speed Parramatta - 		Chatswood line at Rosehill.

	In this context, the potential patronage and revenues from options (a), (b) and 	(c) were investigated based on realistic mode shares and trip generation rates 	and found to improve the overall financial performance compared with current 	rail plans for a single track loop serving only peak demand loads



A Personal Public Transport System (PPT) should be installed covering the Homebush site (including the Olympic Village, Bicentennial Park, the various sporting facilities, the Australia Centre, the brickpits precinct and the waterfront land ) and surrounding suburbs. This would provide high quality feeder/distributor services around the site, as well as connections to neighbouring areas. 



Electric and low emission vehicles should be used in the longer term for the above PPT services and should be trialed for shuttle services during the actual Olympics, so as to minimize motor vehicle air pollution. 



The use of bicycles by residents of Homebush Bay and surrounding suburbs, and by visitors to the area from Sydney generally, should be encouraged by the provision of  an extensive network of bicycle paths, secure lock-up facilities, and extension of the current bicycle hire facilities available at Bicentennial Park



Integrated Ticketing and promotion campaigns should be used to maximize use of public transport to the Games and to the Homebush Bay area generally. Recent developments in smart card ticketing systems should be trialed in time for deployment by the time of the Olympics



Car pooling and Shared Car Ownership schemes should be developed for the Olympic Village and for Industrial and developments in the Homebush Bay area



A direct light rail link between Darling Harbour and the mid-town area should be investigated as a priority extension of the Pyrmont Light Rail system. This could then be extended west through the Pyrmont peninsula to Glebe and the Inner Western suburbs, east to Kings Cross and the Eastern Suburbs, and north-south along Pitt Street to form an inner city Light Rail network.



�2	GREENPEACE TRANSPORT GOALS





Greenpeace has set a number of key goals in the area of urban transport:



To reduce transport-related emissions of greenhouse gases and other pollutants which have harmful effects on human health and the environment. 

To reduce the visual, noise, accident and other harmful externalities from transport systems

To reduce the current over-reliance of our cities on private automobiles by reducing the need to travel, encouraging walking, cycling and public transport alternatives to the car, and by redesigning our cities around ecologically sustainable principles.





3	THE NEED FOR ACTION



3.1	Transport and our Cities



Transport has always played a key role in shaping our cities, and continues to be a major factor in determining their development. Our major capitals, particularly Sydney and Melbourne, developed last century initially around the road system and horse-drawn vehicles. Walking was the most common method of personal travel, and consequently our cities were compact and built at relatively high density.



From the 1850's the railways developed rapidly, initially linking isolated settlements such as Sydney and Parramatta, and later leading to suburban growth around the stations. The cities grew in radial corridors following the rail networks, which were and remain focussed on the central business districts. Development also followed the tram systems, with higher density development around the stations and along the tram routes.



After World War 2, car ownership rapidly increased and public transport began to decline. While the Sydney rail system maintained strong patronage, patronage on trams began to fall. After they were replaced by buses, patronage continued to fall. Our cities expanded to cover large areas, and employment began to decentralize to secondary centres, new industrial areas and special use zones such as Universities and Hospitals.



The dispersal of activity centres has further fuelled the rise of the car and the decline of public transport, which could only be reasonably competitive for trips to the CBD. Between 1961 and 1981, per capita public transport use in Australian capital cities halved, and per capita car usage doubled. As a consequence per capita petrol consumption rose 73%.



Since 1980, public transport patronage has generally stabilized. However its mode share has continued to fall and the dominance of the car has continued to rise. 



However with this trend the pollution, congestion and other externalities associated with private car travel have re-emerged. While projects such as the Sydney Harbour Tunnel and the M4 and M5 motorways have temporarily removed traffic bottlenecks, they have also led to further declines in public transport use and rapid rises in traffic volumes; for example the combined flow on Parramatta Rd / M4 is reported to have risen 33% in the last two years.



3.2	Improving Sustainability



In response to these concerns there has been a renewed interest in public transport. Brisbane is currently constructing a high speed 160 kph line between Brisbane and the Gold Coast and is upgrading capacity on its inner city lines. In Sydney the new $600 Southern Line linking the city and the airport, the Pyrmont-Ultimo light rail line, and a $400 million heavy rail line from Parramatta to Hornsby have been announced, while several other lines are under consideration. In Perth the rail system has been electrified and extended, leading to a substantial increase in rail patronage, and a Central Area Transit System based on minibuses is under investigation. In Canberra a $500 million light rail system is being investigated, while various light and heavy rail lines are being upgraded or extended in Melbourne. Finally investigations are underway in Perth, Sydney and Canberra into introducing new forms of Personal Public Transport using the latest in communications and computer technology.



The growing realization that building more roads is not the long-term answer, and that more emphasis is needed on traffic demand management and public transport investment, is also emerging world-wide in more and more cities and countries. For example in Britain a recent Commission of Enquiry has concluded that there should be a halt to building new roads and a switch to rail and public transport investment.



Greenpeace strongly supports these trends, and has contributed to various studies aimed at improving the sustainability of our urban transport systems. For example Greenpeace has sponsored two major studies in Sydney:



Strategies for a Sustainable Sydney (Greenpeace 1994)

The Jacana Report (Jacana 1992)



These studies suggest a number of strategies for improving sustainability, including:



Increased development around existing rail stations in Sydney, particularly of higher density, mixed use precincts

Refocussing new peripheral development into clusters of urban villages, linked by circumferential light rail systems

Construction of new cross-regional rail links such as Hornsby-Parramatta and Hurstville-Bankstown

Increased emphasis walking and cycling through provision of cycleways and pedestrian priority.



Greenpeace has also proposed the development of the Olympic Village on environmentally sustainable lines, with public transport links, reduced parking and a variety of innovations such as community use of cars.





4	CURRENT STATUS



4.1	Transport Implications of the Olympics



Sydney’s successful bid for staging the year 2000 Olympic Games has focussed attention on the capacity and suitability of the city’s infrastructure, and particularly its transport systems, to cater for the large crowds which always attend such events. Key attention is directed to Homebush Bay, where there are expected to be 150,000 or more visitors on the site on peak days, but the other venues such as Darling Harbour and Penrith Lakes will also generate specific transport loads. In addition there will be heavy demands on public transport and taxi services generally for the duration of the games with large numbers of international visitors in the city. Over and above these immediate implications at the time of the games, there will be other transport implications as the “Games City” cashes in on its reputation and receives a general boost in tourism and travel in the years preceding the games, and hopefully beyond.



The Sydney Olympics was also unique in receiving Greenpeace’s endorsement as a “Green Games”, and world attention will be focussed on the environmental sustainability of the city, and the role of the Olympics in enhancing that sustainability. The Games therefore provides a unique opportunity for Sydney, and more generally Australia, to showcase progress and initiatives in this area.  



In particular, the Olympics will focus attention on the environmental impacts of transport, from global warming issues to local air quality and health effects. For example athletes engaged in practices or in performances inhale more air and breathe more deeply, into sensitive and generally less used parts of the lungs, and tend to breathe through the mouth thus bypassing the nose’s filtering mechanisms. 



Arrangements for moving people during the Olympics should therefore aim to reduce local emissions through such measures as:



Limiting access for normal vehicles and maximizing use of rail 

Use of fleets of electric shuttle vehicles for local movement around the site (these were used during recent Olympics in both Lillehammer and Victoria)

Use of natural gas powered buses for shuttle services to peripheral car parks where possible (such vehicles are being steadily introduced into standard bus fleets and should be much more common by the year 2000).



At a wider scale, the Olympics provides an opportunity to establish key infrastructure and undertake key transport initiatives which can assist both during the actual games and well after they have concluded. These issues are discussed later.



�4.2	Current Government Plans



Currently the State Government is developing detailed plans for handling the Olympics. These plans are the most advanced for the major Olympic Site at Homebush Bay, where the majority of Olympic events will be held and the largest spectator crowds will need to be transported. Planning principles adopted include:



Olympic Planning should fit into the integrated Transport Strategy for Sydney.

With regard to the games themselves, no on-site parking should be provided at the major venue, Homebush Bay, for spectators, and private car transport should be reserved for the athletes and officials.

There will be an extensive reliance on heavy rail for moving the bulk of the spectators, with direct services to Homebush Bay catering for 60% of the peak day crowd, supplemented by charter buses to destinations not served by rail, special ferry services, and shuttle bus services to remote car parks.



In order to meet these principles a transport strategy has been developed, and is currently being finalized. Key elements of the public transport infrastructure include:



The construction of a special rail loop and a new station adjacent to the main stadium capable of taking 30 trains per hour and a capacity of 36,000 per peak hour (at 1200 persons per train).

Examination of the use of electric buses for providing internal shuttle services around the Homebush Bay area, and for connecting the various facilities with the Olympic Village, the stadia, other transport terminals etc.

Construction of appropriate wharf facilities and use of ferries for special transport tasks (such as direct services between Homebush Bay and Darling Harbour)



These principles that private car usage should be minimized for access to Homebush Bay for the duration of the games, are endorsed by Greenpeace. However as discussed later, there are a further initiatives which could be undertaken at modest cost which will benefit both transport during the games but well beyond into the next century. These initiatives have been developed in the context of wider transport strategies for Sydney, to which we now turn.





5	ACHIEVABLE STRATEGIES



5.1	Sustainable Transport strategies for Sydney



The growing recognition of the need to make our transport systems more sustainable has led to several proposals in recent years for integrated transport strategies. Thus Greenpeace has sponsored several reports in this area (Greenpeace 1992, Greenpeace 1994), and the State Government has recently brought out its Integrated Transport Strategy for Sydney (NSW Government 1995). A common theme among these reports is the closer integration of transport and land use planning with a view to reducing the need for travel and to increasing the role of walking, cycling and public transport in meeting the transport task. However achieving this will require significant change in both the way we design and build Sydney in the future, and in investment in appropriate transport modes. In particular, this will require:



Redesign of our city to focus on networks of urban villages, with higher density, mixed use core areas in close proximity to stations and other nodes on the public transport network.

Focussing future employment growth into the urban villages, and concentration of major employment and activity generating activities into the key centres, with particular emphasis on the CBD and Parramatta 

Enhancing the capacity, speed, convenience, comfort and connectivity of the Cityrail system as the core long regional transport spinal system

Introducing a network of light rail lines feeding the key centres and focussing on medium length trips

Integrating all public transport modes into an intelligent transport system, based on the Personal Public Transport concept 

Encouraging non-polluting and low energy consumption modes of walking and cycling 

Introducing various forms of traffic demand management systems to reduce the current relative incentives for people to use private automobiles. These range from physical means such as roundabouts to electronic tolling systems, public transport priority systems, car pooling systems and community car ownership schemes

Progressively reusing the space currently wasted in providing car parking as local and regional public transport services improve and reduce the level of car use and dependence 



Urban Villages and Urban Village Networks



The sprawl of low density suburbia and the wide separation in space of housing, recreation, employment and other land uses which characterise our modern cities has created a need for movement, much of which can at present only be effectively served by the car. The reclustering of activities into communities centred on mixed use urban villages, coupled with redesigned street networks which put pedestrians ahead of cars, will encourage a return to walking and cycling. The use of personal public transport will extend the effective ten minute catchment of these villages beyond the 500 metre radius possible in a ten minute walk to 2 kilometres, enhancing their economic vitality while minimizing the need for valuable space to be taken up with car parking. The villages will be linked together into networks by PPT and further connected to major employment nodes by fast heavy and light rail systems.



A Revitalized Heavy Rail System



Cityrail currently moves nearly 800,000 people daily and is a vital component of Sydney’s transport system. Current State Rail plans envisage a 36% increase over 1991 peak hour patronage by the year 2016, and the rail system is poised for a significant expansion for the first time in nearly twenty years with the $600 million new Southern Rail Line connecting the city to the airport and to the East Hills line, and with a $400 million line from Parramatta to the north-east announced. These could form the first two links in a new high speed outer loop line linking Sydney and Parramatta to each other, the two airports (Kingsford Smith and Badgery’s Creek) and the expanding employment centres of Chatswood, North Ryde, Blacktown and South Sydney, to be built over the next thirty years.



This system would permit a 50% increase in Cityrail’s capacity, together with a significant increase in speed of Cityrail services, allowing it to substitute for longer distance car trips. The total cost of new and expanded lines, and associated rolling stock, would be $4.5 billion; spread over thirty years however, such investment would only require $150 million per annum, well below recent levels of investment in freeways. It would also form the spine of a new intercity high speed rail system from Canberra to Newcastle.



The proposed heavy rail system has been designed to reinforce Parramatta as Sydney’s second CBD, whilst extending the rail network to centres not on the rail network such as North Ryde (15,000 jobs in 1991), and improving public transport accessibility to Chatswood and other existing centres. Already there are 320,000 jobs located in centres on the proposed loop line; over the next twenty years this could rise to 470,000, more than a quarter of Sydney’s employment at that time. Such a strategic rail system will be needed if Cityrail’s forecast increase in mode share to such centres is to increase as hoped; otherwise decentralization of jobs away from the CBD will lead to greater car use.

Figure 2

Current and Forecast Cityrail Share for Travel to Selected Centres
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Source: StateRail (1995)





A New Light Rail System



Light Rail has undergone a revival in recent years around the world, with many systems recently constructed or in the planning stages.



Table 1

Existing and New Light Rail Systems Around the World



Continent�New since 1978�Extended since 1978�Total in Operation 1992�Under Construction or Authorized��Western Europe�10�62�104�4��Eastern Europe�11�19�149�3��N America�11�3�20�6��S America�5�1�8�5��Asia�5�1�37�3��Africa�2�1�5�0��Australasia�0�0�2�1��Total�44�87�325�21��

Light rail is particularly suited to certain transport tasks, in particular:



medium distance corridors from major centres where the speed advantages of heavy rail are not crucial

links between secondary centres where potential traffic volumes do not justify heavy rail links

distribution systems within central business districts where light rail can and provide a pedestrian friendly, highly accessible system, and significantly enhance the attractiveness of urban centres



The State Government, with financial assistance from the Australian Government, has decided to construct a light rail system from Pyrmont to Central Station. This is hoped to be the beginning of a wider light rail network for Sydney, and six potential corridors have been identified for further investigation. Other light rail proposals have been put forward at various times, including systems focussed on Parramatta. 



The broad strategy for Light Rail is shown in Figure 1 and is based on the following principles:



a network focussed on Sydney City which serves the high density eastern and inner western suburbs, and provides an internal distribution system for the CBD. This network will include a direct link between Darling Harbour and the mid-town area, and will also allow a significant reduction in the number of buses which will need to penetrate the city centre, thereby enhancing both accessibility and amenity.



a network of three lines focussed on Parramatta which fills in the gaps between the existing and proposed heavy rail corridors, and links Parramatta to the expanding suburbs to the north and north-west



additional cross-suburban links linking intermediate and secondary centres such as Sutherland, Bankstown, Strathfield and Liverpool, and connecting the other two networks into a single integrated network



The need for such improved cross regional links has been recognized in a number of studies (eg Glazebrook 1995) and in the State Government’s Integrated Transport Strategy, but a comprehensive network approach is required based on actual transport needs not merely on the availability of particular corridors such as underutilized freight lines.



Personal Public Transport



In addition to the above improvements in heavy and light rail systems, a completely integrated system of  Personal Public Transport will be developed (Figure 4). This will include:



(a)	Establishing a Control Centre to link individual passengers to the public transport system. The Control Centre will incorporate passenger information and booking systems, vehicle scheduling and despatching systems, and billing and accounting systems

(b)	Enhancing the ability of customers to communicate with the public transport system by adding a network of "Electronic Bus Stops" or "PPT stops" throughout the urban area. These would provide real-time information on expected arrival times of scheduled services, as well as a means for the traveller to dial up an on-demand service where this was more convenient.

(c)	Extending the current range of public transport alternatives by adding new multihire on-demand services. These would be priced between current taxi and bus fares, would operate from any PPT stop to any other PPT stop (with optional door-to-door service for a premium), and would be provided by small "maxitaxis" and "taxibuses". These services would be co-ordinated by sophisticated multihire despatching systems, while all vehicles would be tracked using vehicle location systems.



The PPT concept is designed to respond to the problems faced by current public transport systems and to the reasons why people use private cars. It also incorporates all modes, and provides improvements for all of them; for example



�SYMBOL 183 \f "Symbol" \s 10 \h�	For bus operators, it aims to overcome one of the key problems with current bus services, namely the inability of the passenger to know when the next bus is coming and to be able to work out which bus to catch

�SYMBOL 183 \f "Symbol" \s 10 \h�	For taxi operators, it offers additional convenient options for the customer to call a cab, and to pay for the cab in such a way as to reduce the risk of a "no-show", which occurs typically when a passenger books a taxi, and then takes the first available taxi which happens to drive past rather than the vehicle which was booked (such "no-shows" can be costly to operators; for example they account for up to 6% of radio bookings at present in Perth). The use of vehicle location devices and account customer arrangements should also reduce physical security risks for drivers and passengers.

�Figure 3











�

�SYMBOL 183 \f "Symbol" \s 10 \h�	For train operators, it offers a flexible way to extend the effective catchments of rail stations from around 500 metre radius (10 minute walking distance) to around 2 km radius (10 minutes on a PPT feeder system). This should increase the ability to utilize rail services as part of a convenient multimode trip, and should be cheaper than constructing commuter parking stations.



Market research on PPT suggests that it will be well accepted as it addressees the need for a flexible and responsive transport system and for improved information on travel options. Evidence from overseas shows how important this is. For example in London where real-time information displays have been installed on a trial basis passengers believed that service frequencies had improved (when there was in fact no change) and valued the information at almost half the current fare for the trip.



PPT is also designed to take advantage of recent developments in technology, including global positioning systems, computerised despatching software, mobile radio communications and smart card ticketing systems. These are currently undergoing rapid development and Australian companies are in the forefront of many of these areas, for example:



Dynamic Transport Management, a Melbourne-based company, is currently producing real-time multihire despatching software for the courier industry, which could readily be adapted to passenger applications. This is amongst the most advanced such systems in the world 

ERG Pty Ltd, a Perth-based company, is one of the world leading suppliers of smart card ticketing systems, and is currently developing contactless smart cards using the Ramtron chip. These will make it easier for passengers to change modes and for the adoption of advanced ticketless billing systems.

Dimension Graphics, a Sydney-based company, is producing advanced information kiosks for public information services, using touch screens. Telecom Research Laboratories and other companies also have considerable expertise in designing facilities similar to the proposed electronic bus stops. 



There could thus be significant spin-off benefits from development of PPT as the future transport technology for our cities. Further details of the PPT system are included in Attachment 1.



Encouraging Cycling and Walking



Our cities have not only become extremely car dependent but they have also in the process become hostile to cyclists and pedestrians. Traffic cuts through residential areas and commercial areas and divides communities. Children and others for whom bicycles could be an extremely useful form of independent mobility face increasing dangers in attempting to travel around their local streets, let alone further afield.



Integrated strategies are therefore needed to:



create networks of safe, but reasonably direct and useful, cycle and pedestrian ways, serving shopping centres, schools, recreational areas and other activity centres

integrate these with sensitive urban design and public transport priority measures to provide travel time advantages over driving

add secure lock-up facilities at stations and other locations where concentrations of bicycles are likely to be found

introduce extensive 50 kph or even 40 kph zones in residential areas as has been done in many European cities. This will tend to make cycling and walking safer on regular streets



Traffic Demand and Parking Management



Whilst improving public transport is essential, environmental benefits will only be achieved if the amount of car traffic and the ease of parking is restrained and managed. There are many wars of doing this, including:



Physical measures such as roundabouts, restrictions on parking, creation of traffic free precincts, etc

Priority systems such as transit or high-occupancy vehicle lanes, traffic light priority measures, and priority routes for public transport vehicles

Electronic road pricing to send appropriate price signals to motorists

Car pooling measures to increase car occupancy

Community car ownership schemes to allow people to effectively share a pool of vehicles rather than all purchasing their own vehicle(s)



It is likely that all of these measures, and more, will be needed to be increasingly adopted over time to reduce our current car dependency levels and to encourage walking cycling and public transport alternatives.





5.2	Strategies for Homebush Bay and Darling Harbour



Homebush Bay



The development of the Homebush Bay area for the Olympics will create a major recreational and mixed use area near the geographic centre of Sydney. Major traffic generators already built, under construction, or planned include:



The proposed Olympic Stadium, which will seat up to 100,000 (probably downsized  to 80,000 after the Olympics)

The Aquatic centre, with a number of swimming and diving pools (completed)

The State Indoor Sports Centre (completed) and the Athletic Centre

The Bicentennial Park (largely completed)

The Athletics Centre (completed), Velodrome, Tennis Centre and Baseball Centre

The relocated Royal Agricultural Showgrounds

 The Australia Centre (partially completed)

The Olympic Village and other residential development near Homebush Bay



Together these facilities will have a combined seating capacity of 300,000 people. The facilities already completed are currently generating increasing amounts of traffic from workers and visitors, and the completion of the facilities will area will lead to substantial movements of people in future. The likely travel demands are still being assessed, but are understood to be significant; for example:



The Olympics are likely to generate around 120,000 to 190,000 visitors on a daily basis, plus significant movements of athletes and officials

The annual 10 day Easter Show currently generates peak daily visitor loads of up to 190,000. Similar levels of attendance are likely after the relocation  of the RAS to Homebush Bay

The stadium is likely to be used for a variety of sporting and concert events, both at weekends and in the evenings, generating peak crowds of up to 80,000 visitors who need to be moved from the site in a short time (within one hour at most)

The combination of facilities is likely to see typical weekend usage of around 70,000 visitors, and typical weekday visitation of 12000 - 40000, depending on the time of year and the particular facilities being used and the events scheduled.



The Table below shows estimated visitor numbers to Homebush Bay under various scenarios, together with estimates of total trips including trips by the local workforce, residents etc. For example there are likely to be perhaps five days per year with visitor numbers in the 100- 190,000 range (average of 130,000). Altogether the site is expected to generate almost 30 million trips per annum by 2011. 



Table 2

Potential Trip generation from

 Homebush Bay under Different Situations



Situation�Freq�On Site�Visitor�Worker/�Total�Total�% of���Per�Visitors�Trips�etc Trips�Trips�Trips�Typ���Year�Per Day�Per Day�Per Day�Per Day�pa�Year��Olympics general� 

8 �          100,000 �         200,000 �           45,000 �         245,000 �      1,960,000 �

7%��Olympics-peak�                    2 �          150,000 �         300,000 �           50,000 �         350,000 �         700,000 �

2%��Major Easter Show Days�                    5 �          130,000 �         260,000 �           40,000 �         300,000 �      1,500,000 �

5%��Major Sport/Concert�                    5 �          100,000 �         200,000 �           20,000 �         220,000 �      1,100,000 �

4%��Heavy�                  52 �            70,000 �         140,000 �           15,000 �         155,000 �      8,060,000 �

28%��Medium�                  50 �            40,000 �           80,000 �           20,000 �         100,000 �      5,000,000 �

17%��Average�                  64 �            30,000 �           60,000 �           20,000 �           80,000 �      5,120,000 �

18%��Very light�                189 �            12,000 �           24,000 �           20,000 �           44,000 �      8,316,000 �

29%��Tot Yr (exc Olympic)�               365 �  10,978,000 � 

21,956,000 �    

7,140,000 � 29,096,000 � 29,096,000 �

100%��



To put this in perspective, in 1991 there were approximately 6300 million motorized trips in Sydney; trips to the Homebush Bay site will therefore represent around .4% of all trips in Sydney by 2011.



Initial surveys suggests that rail services are seen by the public as a desirable means of travelling to the site, with the likely mode share ranging from 23% to 60% depending on the particular situation. For example the mode share is likely to be higher for the Olympics, the annual Easter show, and major sporting and entertainment events, than for the typical weekday situation.



Analysis of the potential usage of Homebush Bay (see Figures below) suggests that the level of rail public transport patronage is likely to vary significantly from around 7000 trips for a low use day up to as much as 160,000 for a peak Easter Show day (both measured on a two-way basis). Total patronage for the peak Olympic Days could be as high as 210,000 people, about a quarter of Cityrail’s average weekday load. 



Use of direct bus services would also vary according to the occasion, but not by as much, while the capacity limitations of  Personal Public Transport mean that its contribution for major event days would be relatively small although its flexibility would make it a useful mode for general weekdays and weekends.





Figure 4

Potential Public Transport and Car Usage: Major Event Days
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�Figure 5

Potential Public Transport and Car Usage: Other Occasions
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Accordingly it is proposed that there will be a need for several types of public transport services:



Regular and convenient “Background” shuttle rail services designed to operate continuously throughout the day and the week, to provide for residents, workers, and general visitors, and to provide both a physical and psychological link between the Homebush Bay area and the regional public transport system.

“Special” rail and bus services with capacity and timetables designed to cater for  travel needs generated by particular events and at other times when the Homebush Bay area generates significant traffic (eg weekends).

Bus Shuttle services to peripheral car parking areas, which operate only for very major events (such as the Olympics, the Easter Show, and major sporting/cultural events) and which are designed to minimize the need for on-site parking and road capacity to cater for such events.

Ferry services to link Homebush Bay to Circular Quay, Parramatta and Ryde and special ferry services for the Olympics 

Internal minibus services to link the key activity nodes to the rail station(s)

A full PPT system covering the whole site (and surrounding areas) to provide flexible on-demand services both within the site and into the surrounding suburbs, thereby reducing the need for local car traffic and parking capacity, and ensuring the whole site is accessible from the major rail station.



Details of the elements of the strategy are included in Attachment 2.



�Darling Harbour



Currently Darling Harbour is somewhat isolated from Sydney’s main public transport system, being served mainly by the monorail. Apart from aesthetic considerations, the one-way nature of the monorail, its limited capacity and its lack of convenient connection to the rail system make it less than ideal for the long term needs of the Darling Harbour - Pyrmont area.



As noted earlier, a light rail system is to be built from Central Station via Hay St, and using the old goods line as far as the proposed Casino site. This will provide a significant improvement in public transport capacity and convenience for rail and bus travellers from the western and southern suburbs who want to access Darling Harbour or the Pyrmont peninsula. 



However there will still be no convenient, direct, high capacity link to the mid-town area. Such a link could be provided as an integral part of the proposed light rail system focussing on the CBD. (See Attachment 4). The proposed system would have many advantages. In particular, it would:



In combination with the Pyrmont Light Rail system already announced, provide high capacity and convenient access to the Darling Harbour/Pyrmont area from both Town Hall and Central stations, enabling rapid transfers to or from all Cityrail services (to the East and North as well as South and West), as well as to or from buses from the northern and eastern suburbs 

Enable removal of the monorail

Enable direct light rail services linking Sydney’s main tourist attractions - Darling Harbour, Circular Quay/Rocks, Kings Cross, and Bondi Beach

Facilitate the pedestrianization and traffic calming of the CBD itself. 

Provide a far preferable route for extending light rail services to the inner west than would the current proposed indirect route from Central station via the Casino.



A first stage of the proposed system could be built by the year 2000 Olympics for a limited expenditure. This would link Darling Harbour (and the proposed Pyrmont-Central light rail system) to Circular Quay via Pitt Street. Later extensions in an easterly direction could be made to Central (via Pitt Street), to Kings Cross (via William Street), and later to Bondi Beach (by converting the eastern suburbs line from Kings Cross Station to light rail, and extending it to Bondi Beach. 



Westbound extensions could be made first to Glebe, Annandale and Leichhardt (involving a short tunnel under the Pyrmont Peninsula and use of the disused goods line), with later extensions to serve other destinations in the Inner West. Similarly the “Casino” line could be extended (again using the goods line and a short tunnel) to Balmain, utilizing the old Glebe Island Bridge. This would provide a comprehensive light rail system serving the high density areas in the inner west and eastern suburbs which are most suited to light rail services. Furthermore much of the network would be on fully grade separated rights of way providing much higher speeds than Sydney’s old tram system, yet with on-street accessibility in the city centre.





4	CONCLUSIONS AND RECOMMENDATIONS



4.1	Conclusions



The Sydney 2000 Olympics provides an opportunity to:



develop specific transport infrastructure which will be needed for the Olympics but which will also be of use and benefit in the longer term

develop and trial new transport technologies with a view to their later adoption on a more widespread basis

encourage changes to the way we design and build our cities so that they become more sustainable in the future



4.2	Specific Recommendations



Key initiatives which should therefore be taken now include (see Figure 6 for proposals for Homebush Bay):



(a)	Public Transport Mode Share Targets



Adoption of a set of public transport mode share targets for travel to Homebush Bay under different scenarios, which are achievable with the right infrastructure investments and other arrangements, and which will minimize the traffic and parking impacts of activity at Homebush Bay 



Suggested Targets are set out below, based on:



Achieving an overall average of 50% public transport access to the Homebush Bay site over the whole year, and at least 33% on any given day

Limiting general car parking on the Homebush Bay site to 6500 spaces



Table 3

Mode Share Targets for Homebush Bay



Situation�Rail�Direct

Bus� Personal Public

Transport �Shuttle

Bus�Total Public Transport�Car Only��Olympics general�55%�5%�2%�38%�100%*�0%��Olympics-peak�60%�5%�1%�34%�100%*�0%��Easter Show�50%�5%�2%�26%�83%�17%��Major Sport/Concert�45%�5%�2%�31%�84%�16%��Heavy Load Day�35%�5%�3%�23%�66%�34%��Medium Load Day�30%�5%�5%�8%�48%�52%��Light Load Day�25%�5%�6%�0%�36%�64%��Very Light Load Day�20%�5%�10%�0%�35%�65%�� Tot Yr (exc Olympic) �29%�5%�6%�10%�50%�50%��

*	General Access by car to the Olympics will be restricted to athletes etc.

�Figure 6

Transport Proposals for Homebush Bay
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�(b)	Improved Rail Facilities and Services



It is suggested that the current plans for a loop system into Homebush Bay be modified to increase the ability to meet very high load situations, provide a regular rail shuttle service to both Lidcombe and Strathfield which does not interfere with normal rail operations, and provide a grater range of choices for scheduling special train services.

This will involve:



Including a double track loop around Olympic Park, rather than the single track loop currently proposed, and two rather than one station.

Adding a fifth track for approximately 1 km east of Lidcombe station, and constructing a special platform at Lidcombe for handling shuttle services

Adding approximately 500 metres of track and flyover between Strathfield and Homebush, and adding a stub platform at Strathfield for handling regular shuttle services (an alternative which could also be examined involves construction of a sixth track from Homebush to Flemington, together with a “dive structure” under the main western line to allow access to the Homebush Bay loop). 



The table below shows the anticipated annual rail patronage and revenue generated from the current plans, and from the proposed enhancements:



Table 4

Currently Planned and Additional Rail Enhancements at Homebush Bay



Proposal�Current Plan�Proposed Enhancements�Total System����Double-track loop �Additions for Shuttle ���Approximate Cost ($m)�$65m�$15m�$40m�$120m��Train Capacity�30 trains/hr�10 trains/hr�8 shuttle services/hr�40 trains per hour��Estimated Annual Patronage�6.8 million�.9 million�4.9 million�12.6 million��Estimated Annual Revenue�$5.4m�$1.0m�$7.1m�$13.5m��Annual Rev/Cap Costs�8.3%�6.7%�17.8%�11.2%��

This suggests that the proposed enhancements are likely to significantly improve the overall benefit/cost ratio to that applying to construction of the currently proposed system. Full analysis of benefit/cost ratios , including assessment of environmental externally benefits, benefits for freight, benefits for normal passenger operations (eg from the flyover or underpass at Strathfield / Flemington) would be required before the overall system design could be optimised. A further alternative is a light rail link between Parramatta and Strathfield.



(c)	Personal Public Transport System



A full Personal Public Transport (PPT) system should be installed covering the whole of the Homebush Bay area and surrounding suburbs. This will provide for both internal trips within Homebush Bay, shuttle trips (using mainly taxibuses) between major activity generators (such as Olympic Village and Bicentennial Park), and travel to local suburbs, for which regular rail services will not always be convenient. The combination of PPT should therefore allow development of Homebush Bay to be less car dependent than would otherwise be the case, allowing lower car parking requirements and higher densities. It will also provide flexibility to handle the highly variable and unpredictable travel demands typical of recreational facilities which are subject to weather and other factors. Based on detailed analyses in Perth, Canberra, South Sydney and other locations, it is considered that a PPT system covering Homebush Bay and surrounding suburbs could be installed for under $15 million.



(d)	Electric and Low Emission Vehicles



A variety of battery powered electric vehicles are now available commercially, including a number of minibuses. While these are still limited by current battery technology, and also tend to be expensive, the forthcoming requirements in California for 2% of cars to be zero or very low emission is spurring auto manufacturers to develop a wider range of affordable and effective vehicles for commercial markets. By the time of the Olympics low emission cars and minibuses should be much more commonplace.



Australian researchers have pioneered a number of developments in solar powered cells and battery technology. Accordingly, as with Personal Public Transport, there are significant demonstration and industry development benefits which could be achieved by using the Sydney 2000 Olympics to help develop appropriate low emission technology vehicles. 



(e)	Integrated Ticketing and Public Transport Promotion



The use of public transport for major sporting events can be significantly enhanced if special ticketing arrangements are made, such as where public transport plus entrance fee is included in the one price. Special arrangements of this nature are expected to be used for the Olympics, and further incentives can be offered by increasing the price of parking in the vicinity of the Homebush Bay site at other than designated park and ride locations for rail or shuttle bus services.



Similar approaches should be developed in an on-going sense with operators of sporting and other venues at Homebush Bay so that the benefits for reduced parking and traffic can be achieved as often as possible.



(f)	Light Rail Link to Darling Harbour



A direct light rail link between Darling Harbour and the mid-town area should be investigated as a priority extension of the Pyrmont Light Rail system. This could then be extended west through the Pyrmont peninsula to Glebe and the Inner Western suburbs, east to Kings Cross and the Eastern Suburbs, and north-south along Pitt Street to form an inner city Light Rail network.
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ATTACHMENT 1



PERSONAL PUBLIC TRANSPORT



�ATTACHMENT 2



HOMEBUSH BAY TRANSPORT ANALYSIS



A detailed analysis of potential rail patronage to Homebush Bay was undertaken to examine whether the propsed heavy rail arrangements could be improved upon, in particular:



Whether the proposed single track, 30 train per hour loop is adequate and whether a higher capacity system is required or justified

Whether regular rail shuttle / direct services would be cost-effective and what infrastructure would be required for these to be provided.



A number of possible enhancements were examined (see attached diagrams) and those suggested for further detailed investigation by State Rail are:



Addition of a fifth track between Flemington and Lidcombe, with a short (80m) platform immediately to the east of Lidcombe station on the northern side. This would allow shuttle services from Lidcombe into and around the loop without interference with normal passenger services. It would also permit some minor extra flexibility in moving freight trains out of Enfield towards Lidcombe.

Use of the Fifth track between Homebush and Flemington currently under construction (for freight) plus a short 500m extension and flyover to Strathfield, where again a short 4-car extension platform would be built. This would permit shuttle services to Strathfield, again without interference with normal passenger services, though with some possible conflicts with freight services. In addition to shuttle services, this could feed direct services into or out of Homebush Bay from the suburban lines, adding operational flexibility and the ability to avoid disruption to interurban services on the main lines.

Construction of a “dive structure” under the main lines near Flemington and into the Homebush Bay Loop. This would allow regular services (eg those currently terminating at Ashfield) to be extended to Lidcombe via Homebush, providing a “through” service from the city. This would also provide considerable extra flexibility.

Adding an extra track around the loopwith a simple 4 track junction between the loop and Homebush, allowing 40 trains per hour capacity for peak events and allowing easier mixing of direct and shuttle services.



Accordingly the attached analysis provides estimates of:



Estimated Trips to Homebush Bay under different Situations (Table 1)

Potential Mode Share estimates (Table 2)

Estimated Demand for different modes under different Situations (Table 3)

Analysis of Peak 40-minute demand for Rail (Table 4)

Analysis of “Shoulder” one-hour demand for Rail (Table 5)

Patronage and revenue Analysis (Table 6)

Detailed Rail Patronage Analysis - Peak Periods (Table 7)

Detailed Patronage Analysis - Shoulder Periods (Table 8)

Average Day Rail Patronage Analysis (Table 9)

Annual Patronage and Revenue Analysis (Table 10).



Assumptions made included:



Estimated Visitor numbers and other trip generation from available data

Realistic Mode Shares under different situations, taking into account the likely preference for different modes, the capacity of various systems (such as those governed by track or seating capacities, car parking limits etc)

Estimates of train movements etc based on appropriate mixes of special direct services and regular shuttle services

Estimates of average fares etc



The analysis is believed to represent what would realistically be possible in terms of minimizing car usage and maximizing public transport. The overall mode share sought for public transport on an annual basis of 40% (50% including shuttle services) is a high figure compared with general travel patterns in Sydney or in other Australian cities for trips to major recreational and sporting facilities. However the strategies discussed in the report are believed to be capable of delivering the above public transport mode shares.



The revenue estimates suggest that the addition of background rail shuttle services would be quite cost effective compared with the basic infrastructure plan; this in turn is required to meet peak load situations. Addition of further capacity through the double track loop may also be justified to handle the occasional high peak loads (eg at major sporting fixtures). A key issue is whether Sydney will generate the large crowds regularly achieved in Melbourne for such events once a suitable large scale venue centrally located in the Sydney Region is available.
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