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Preface
This report was submitted to Government by HS2 Ltd at the end of March 2012 and is part of a suite of documents produced to provide preliminary advice to Government on potential options for phase two of the high speed rail network.     
[bookmark: QuickMark][bookmark: _GoBack]For details of the initial preferred scheme selected by Government, please see the Command Paper “High Speed Rail: Investing in Britain’s Future - Phase Two: The route to Leeds, Manchester and beyond”. The initial preferred scheme will form the basis of further engagement.  A preferred scheme will be published in 2013 that will form the basis of full public consultation.
Anyone reading the March 2012 reports should be aware of the following:
The reports describe the development of options.  The base proposition referred to is not a recommended or preferred scheme.
The reports describe route and station options serving Heathrow T5.  The options do not reflect an initial preferred scheme. The Government has announced its intention to suspend work on high speed rail options to Heathrow until the Airports Commission has reported.
Where the Ordnance Survey Licence Number is shown on maps it should read 100049190.
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[bookmark: _Toc253483607][bookmark: Text][bookmark: _Toc256604698][bookmark: _Toc335409231][bookmark: _Toc339489180]Introduction
[bookmark: _Toc316394096][bookmark: _Toc317156671][bookmark: _Toc317172830][bookmark: _Toc317173056][bookmark: _Toc317237943][bookmark: _Toc317243182][bookmark: _Toc318801673][bookmark: _Toc318801993][bookmark: _Toc318802316][bookmark: _Toc318802537][bookmark: _Toc318802691][bookmark: _Toc318813442][bookmark: _Toc318842917][bookmark: _Toc318897260][bookmark: _Toc320088325][bookmark: _Toc320694427][bookmark: _Toc320694680][bookmark: _Toc320697653][bookmark: _Toc320708006][bookmark: _Toc339489181]Arup’s Commission
[bookmark: _Toc335409233]Arup was commissioned by HS2 Ltd to undertake a study of route engineering options for a proposed connection between the London to West Midlands trunk high speed line and Heathrow Airport.
This report concerns only the engineering issues. 
[bookmark: _Toc339489182]The Layout of This Report
This report is laid out as follows:
Chapter 1, this chapter, is introductory.
Chapter 2 outlines a brief history of work which has looked at a Heathrow connection.
Chapter 3 is the engineering description of the spur and loop alignment.
Chapter 4 describes the station at Terminal 5.
Chapter 5 describes the historic route alignments. 
Chapter 6 describes the historic station options.
Chapter 7 is a glossary of terms.
[bookmark: _Toc316394098][bookmark: _Toc317156673][bookmark: _Toc317172832][bookmark: _Toc317173058][bookmark: _Toc317237945][bookmark: _Toc317243184][bookmark: _Toc318801677][bookmark: _Toc318801997][bookmark: _Toc318802320][bookmark: _Toc318802539][bookmark: _Toc318802693][bookmark: _Toc318813444][bookmark: _Toc318842919][bookmark: _Toc318897262][bookmark: _Toc320088327][bookmark: _Toc320694429][bookmark: _Toc320694682][bookmark: _Toc320697655][bookmark: _Toc320708008][bookmark: _Toc339489183]Remit
In September 2011, HS2 Ltd instructed Arup to review options for connecting the trunk HS2 route to Heathrow Airport Terminal 5. This remit was to consider:
A junction with the trunk HS2 route to allow traffic to travel to and from the north and the Continent to Terminal 5;
The optimum alignment between the trunk HS2 route and Terminal 5;
A suitable station design and connection to Terminal 5; and
The implications of making any of the identified route options a loop, rather than a spur, at a later date.
[bookmark: _Toc318453042][bookmark: _Toc318453112][bookmark: _Toc318461157][bookmark: _Toc318465247][bookmark: _Toc318469392][bookmark: _Toc318705031][bookmark: _Toc318801678][bookmark: _Toc318801833][bookmark: _Toc318801998][bookmark: _Toc318802156][bookmark: _Toc318802321][bookmark: _Toc318453045][bookmark: _Toc318453115][bookmark: _Toc318461160][bookmark: _Toc318465250][bookmark: _Toc318469395][bookmark: _Toc318705034][bookmark: _Toc318801681][bookmark: _Toc318801836][bookmark: _Toc318802001][bookmark: _Toc318802159][bookmark: _Toc318802324][bookmark: _Toc318801682][bookmark: _Toc318802002][bookmark: _Toc318802325][bookmark: _Toc318802540][bookmark: _Toc318802694][bookmark: _Toc318813445][bookmark: _Toc318842920][bookmark: _Toc318897263][bookmark: _Toc320088328][bookmark: _Toc320694430][bookmark: _Toc320694683][bookmark: _Toc320697656][bookmark: _Toc320708009][bookmark: _Toc339489184]Design Standards
[bookmark: _Toc318801683][bookmark: _Toc318802003][bookmark: _Toc318802326][bookmark: _Toc318802541][bookmark: _Toc339489185]HS2 Ltd Technical Specification
The HS2 Project Specification Version 2 was applied to this work. This sets out the engineering, operational and performance requirements for the route, and sets out the engineering design parameters.
[bookmark: _Toc318801700][bookmark: _Toc318802020][bookmark: _Toc318802343][bookmark: _Toc318802542][bookmark: _Toc339489186]Area Specific Specification
Specific requirements for this work were provided by HS2 Ltd and include:
The connection between the Heathrow Spur and HS2 trunk route shall be 230km/h; and
The alignment shall be able to support a line speed of at least 160km/h.
The geotechnical issues have only been addressed in an indicative manner to aid comparison of the options.  However, it should be noted that the area does have a number of current, past and potential future gravel extraction sites.  The existing and past sites are of unknown and variable depth.  Although some are backfilled with material of unknown properties, some are lakes.  The unknown depth and properties of these features causes risk to foundations for structures, settlement of embankment over them and depth of tunnels under the features. 
[bookmark: _Toc320088329][bookmark: _Toc320694431][bookmark: _Toc320694684][bookmark: _Toc320697657][bookmark: _Toc320708010][bookmark: _Toc339489187]Geographical Setting
The study area runs north-south, aligned with the broad valley of the River Colne, in which the M25 is situated, again running north-south. The valley bottom features a number of current, past and potential future gravel extraction sites, the historic ones often now filled with water bodies used for recreational purposes, together with golf courses, and valley/country parks. 
This north-south axis is interrupted at regular intervals by major east-west transport routes; the Chiltern Railway, the M40, the A40, the Great Western Main Line and the M4 (whose interchange with the M25 is a four-level junction presenting obstacles to route location) and the A4. These present major constraints on both horizontal and vertical alignments. 
Uxbridge lies to the immediate east of the Colne valley, while to the west of the M25 are Denham and Iver Heath, with Wraysbury Reservoir further south. 
Heathrow Airport is situated at the southern end of the study area, and its complex of approach roads, motorway junctions and perimeter roads present more obstacles. The study assumes that Terminal 5 is the ultimate destination of the Heathrow Spur or loop. Sub-surface options would overcome the constraints, while a surface solution is highly constrained. 


[bookmark: _Toc318801701][bookmark: _Toc318802021][bookmark: _Toc318802344][bookmark: _Toc318802543][bookmark: _Toc318802695][bookmark: _Toc318813446][bookmark: _Toc318842921][bookmark: _Toc318897264][bookmark: _Toc320088330][bookmark: _Toc320694432][bookmark: _Toc320694685][bookmark: _Toc320697658][bookmark: _Toc320708011][bookmark: _Toc339489188]A Brief History of Heathrow Work
[bookmark: _Toc339489189]A Brief History of Heathrow Work
Within their report to Government entitled High Speed Rail – London to the West Midlands and Beyond published in March 2010, HS2 Ltd recommended that Heathrow was best served by a station at Old Oak Common.  
HS2 Ltd was later asked to develop route options for a direct high speed link to Heathrow, including options for a loop and a spur from the main trunk route of HS2.  
HS2 Ltd concluded that a spur to Heathrow offered the best solution and that an alignment roughly following the M25 was preferred.
Several locations were considered for a station, including:
Central Terminal Area;
Terminal 5;
A site on the Northern Perimeter Road; and
Iver on Great Western Main Line (GWML).
These locations were the subject of previous Arup work.
HS2 Ltd considered the evidence and concluded that the most suitable location was a station at Terminal 5.
The work within this report considers the options to serve Terminal 5 with a spur broadly following the M25.




[bookmark: _Toc335999694][bookmark: _Toc336004440][bookmark: _Toc336005417][bookmark: _Toc318801702][bookmark: _Toc318802022][bookmark: _Toc318802345][bookmark: _Toc318802544][bookmark: _Toc318802696][bookmark: _Toc318813447][bookmark: _Toc318842922][bookmark: _Toc318897265][bookmark: _Toc320088331][bookmark: _Toc320694433][bookmark: _Toc320694686][bookmark: _Toc320697659][bookmark: _Toc320708012][bookmark: _Toc339489190]Line of Route: Engineering Description
[bookmark: _Toc339489191][bookmark: _Toc316398935][bookmark: _Toc317156695][bookmark: _Toc317172873][bookmark: _Toc317173100][bookmark: _Toc317238010][bookmark: _Toc317243241]Line of Route
There are a limited number of options available within this corridor for the route.  The connection to the trunk HS2 route can only be made over a short length given the position of the Colne Valley Viaduct and Chiltern and Ruislip Tunnels.  The configuration and location of northernmost section is largely fixed by these constraints.  Equally, the end point of the spur is fixed at Terminal 5.  
The following sub-chapters describe the alignment options which remain after a review process by HS2 Ltd. The discounted options are presented in Chapter 5.


[bookmark: _Toc318801708][bookmark: _Toc318802028][bookmark: _Toc318802351][bookmark: _Toc318802549][bookmark: _Toc318802698][bookmark: _Toc318813449][bookmark: _Toc320694434][bookmark: _Toc320694687][image: ]
[bookmark: _Toc318842923][bookmark: _Toc318897266][bookmark: _Toc320088332][bookmark: _Toc320694435][bookmark: _Toc320694688][bookmark: _Toc320697660][bookmark: _Toc320708013][bookmark: _Toc339489192]HSH02: Spur Alignment to Terminal 5
[bookmark: _Toc318801709][bookmark: _Toc318802029][bookmark: _Toc318802352][bookmark: _Toc318802550][bookmark: _Toc339489193]Birmingham-Facing Connection
The Birmingham-facing connection would start immediately after the Chiltern Tunnel portal on the trunk HS2 route (1)There would be high speed 230 km/h turnouts off both the up and down  main lines.  
The southbound line would pass between the trunk HS2 line and the Colne Valley lakes, passing over an access track on a short bridge, then descending steeply before entering a retained cut.  The route would turn southwards entering a single-track bored tunnel with a line speed of 160 km/h and passing under the A412 and HS2 trunk route.  It would remain in tunnel below Denham, emerging south of the M40. Further work would be needed to optimise the portal locations to minimise the impact on the SSSI at the edge of the water bodies in the Colne Valley.
The northbound line would descend less steeply having left the trunk HS2 route, on a gentle southwards curve, before entering a single-track bored tunnel.  Like the southbound connection, it would remain in tunnel but passing to the west of Denham, emerging south of the M40 alongside the southbound track. The tunnel would require an intervention shaft, which could be placed in a suitable location adjacent to roads.
The north and southbound Birmingham-facing connection run parallel from this point towards Heathrow.
The alignment would progress south on embankment and low level viaducts and would provide flat junctions with the Continent-facing connection, alongside Uxbridge Moor (2). From this point southwards, there would be two tracks towards Heathrow.
[bookmark: _Toc318801710][bookmark: _Toc318802030][bookmark: _Toc318802353][bookmark: _Toc318802551][bookmark: _Toc339489194]Continent-Facing Connection
The Continent-facing connection would comprise 160km/h turnouts on both the up and down trunk HS2 route in the vicinity of Breakspear Road South (3).
The northbound Continent-facing connection, on the northerly side of the trunk HS2 route, descends sharply, passing below Harvill Road and the trunk HS2 route in a retained cut.  The route would then enter a single-track bored tunnel, which would continue to south of the M40.
It would pass below water bodies at a relatively shallow depth, with about 15m from the crown of the tunnel to the water surface. The tunnel would require an intervention shaft, which could be placed in a suitable location adjacent to roads.

[image: ]
The northbound tunnel returns to ground level south of the M40, between, and about 100m from, both the Birmingham connection tracks and southbound Continent-facing connection track and continues on the surface parallel to those before joining them through a flat junction.
The southbound Continent-facing connection also descends steeply, passing below Harvill Road and the Chiltern Railway in a retained cut, before entering a single-track bored tunnel.  It continues to descend steeply, passing below the water bodies with about 15m of clearance from the tunnel crown to surface of water.
The section under the lakes would be bored tunnel. If this is not viable then shallower construction could be adopted but this would require significant temporary works within the lake.  These temporary works could comprise cofferdams and temporary dewatering of the construction area, with construction of the tunnel using a system such as precast units.  The water could then be refilled around the constructed tunnel. The tunnel would have to be permanently drained.
The southbound connection remains in tunnel until south of the M40, emerging about 100m east of the northbound Continent-facing connection, continuing at ground level until it joins the other lines through a flat junction.
[bookmark: _Toc318801711][bookmark: _Toc318802031][bookmark: _Toc318802354][bookmark: _Toc318802552][bookmark: _Toc339489195]Alignment to Heathrow
The alignment heads south closely following the M25 on the eastern side.  South of the portal the route involves a series of cuttings, embankments and at grade sections to keep the route at a similar elevation to the motorway. Cuttings are up to five metres deep and embankments up to three metres high. 
South of the B470 the route is on viaduct structure, crossing the Grand Union Canal and Great West Main Line and then climbs steeply to pass over the M4/M25 junction (1). The highest point of the viaduct is about 2m above the highest slip road carriageway of the M4/M25 junction before descending to pass into a short length of cut and cover tunnel to ensure the necessary clearance to the northern runway exclusion zone.  The alignment then rises slowly to enter a North/South oriented station at Terminal 5 (2).
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[bookmark: _Toc316398931][bookmark: _Toc317156691][bookmark: _Toc317172869][bookmark: _Toc317173096][bookmark: _Toc317238006][bookmark: _Toc317243237][bookmark: _Toc318801712][bookmark: _Toc318802032][bookmark: _Toc318802355][bookmark: _Toc318802553][bookmark: _Toc318802699][bookmark: _Toc318813450][bookmark: _Toc318842924][bookmark: _Toc318897267][bookmark: _Toc320088333][bookmark: _Toc320694436][bookmark: _Toc320694689][bookmark: _Toc320697661][bookmark: _Toc320708014][bookmark: _Toc339489196]HSH03: Loop alignment
The alignment would be an extension of HSH02, with an additional section which would comprise a southern tunnelled connection from the station (1) around the airport perimeter to then rejoin the mainline near Northolt. This could be arranged so that there are no access shafts within the airport boundary although additional intervention shafts would be required along the length of the tunnel which would be placed at suitable locations adjacent to roads.
The tunnel could be constructed without impact on to the operational Terminal 5 HS2 station if a spur line or overrun were constructed as part of a first phase.
The portal would be south of Northolt and join the mainline with a grade-separated junction.  This would comprise a bridge structure over the London Underground Limited (LUL) and main Chiltern lines for the up connection, descending on viaduct to meet the HS2 main up line as it rises eastwards from the Ruislip tunnel (2). 
The down connection would be by a cut and cover tunnel under the LUL line connecting with the HS2 main down line as the main line rises out eastwards from the Ruislip tunnel. There would be level differences to be retained as the HS2 main line is in retained cut in this area and the Heathrow loop connections pass both over and under the main line. 
If the entire loop alignment were to be constructed as one phase of works then there would be no operational requirement for a London facing connection at Ruislip.  However, if the loop alignment is constructed in phases with the first phase being a spur which is later extended, then a London facing connection would be needed for spur operations.
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[bookmark: _Toc339489197]HSH01: Station
[bookmark: _Toc318801715][bookmark: _Toc318801870][bookmark: _Toc318802035][bookmark: _Toc318802193][bookmark: _Toc318802358][bookmark: _Toc318453078][bookmark: _Toc318453147][bookmark: _Toc318461192][bookmark: _Toc318461436][bookmark: _Toc318465282][bookmark: _Toc318469427][bookmark: _Toc318705066][bookmark: _Toc318801716][bookmark: _Toc318801871][bookmark: _Toc318801983][bookmark: _Toc318802036][bookmark: _Toc318802194][bookmark: _Toc318802306][bookmark: _Toc318802359][bookmark: _Toc317237987][bookmark: _Toc317243227][bookmark: _Toc318801717][bookmark: _Toc318802037][bookmark: _Toc318802360][bookmark: _Toc318802555][bookmark: _Toc318802701][bookmark: _Toc318813452][bookmark: _Toc318842926][bookmark: _Toc318897269][bookmark: _Toc320088335][bookmark: _Toc320694438][bookmark: _Toc320694691][bookmark: _Toc320697663][bookmark: _Toc320708016][bookmark: _Toc339489198][bookmark: _Toc306782560][bookmark: _Toc316398907][bookmark: _Toc317156683][bookmark: _Toc317172858][bookmark: _Toc317173085]Station Location and Site Description
The station would lie on a North-South orientation between the M25 and Terminal 5.  The station, shown in the illustrations opposite, would be set in a shallow open box approximately six metres below existing ground level, and would pass perpendicularly above London Underground Limited (LUL), Heathrow Express (HEX) and Airtrack tunnels. 
The construction of the station would be in-situ concrete by diaphragm wall construction and a base slab.
The station would require some permanent and temporary diversions of existing roads and waterways.  The River Colne would not have to be diverted, but the existing twin rivers would have to be diverted around the station box.  The existing roads and services would have to be temporarily diverted and re-provided as bridges over the station and in particular the link from the M25 to Terminal 5 would have to be modified.
[bookmark: _Toc317237988][bookmark: _Toc317243228][bookmark: _Toc318801718][bookmark: _Toc318802038][bookmark: _Toc318802361][bookmark: _Toc318802556][bookmark: _Toc318802702][bookmark: _Toc318813453][bookmark: _Toc318842927][bookmark: _Toc318897270][bookmark: _Toc320088336][bookmark: _Toc320694439][bookmark: _Toc320694692][bookmark: _Toc320697664][bookmark: _Toc320708017][bookmark: _Toc339489199]Platforms
The high speed platforms would be at the same level as the existing unused mezzanine level of the Heathrow Terminal 5 building.  Due to the platforms running north-south two changes of level would be required for HS2 passengers to access the interchange hub for all existing rail services.
The station would incorporate two island platforms providing four platform faces to serve high speed trains.  The platforms would be curved to give a footprint which would minimise the impact on existing roads and water bodies whilst ensuring that the station is located as close to Terminal 5 as reasonably possible.
The new island platforms would be tapered at both ends to achieve a track alignment that can be continued in the future if a Heathrow loop is required. As this station has centre-loaded platforms, and a need to change level, a minimum platform width would be 12m to achieve station standards
Escape stairs would be provided at the southern end of the platforms to provide alternative means of escape from both platforms. A continuous canopy would cover each platform, except where the escalators and upper concourse level are raised above the platforms.
[bookmark: _Toc335999704][bookmark: _Toc336004450][bookmark: _Toc336005427][bookmark: _Toc317237989][bookmark: _Toc317243229][bookmark: _Toc318801719][bookmark: _Toc318802039][bookmark: _Toc318802362][bookmark: _Toc318802557][bookmark: _Toc318802703][bookmark: _Toc318813454][bookmark: _Toc318842928][bookmark: _Toc318897271][bookmark: _Toc320088337][bookmark: _Toc320694440][bookmark: _Toc320694693][bookmark: _Toc320697665][bookmark: _Toc320708018][bookmark: _Toc339489200]Concourse
Passenger access to the HS2 platforms would be through a central concourse located above the platforms.  Banks of escalators, stairs and lifts would link the platforms to the concourse above.  
A connecting concourse, just below ground level, would connect the station to Terminal 5.  Travelators could be provided if required.
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The connecting concourse to the terminal building would cut across the existing Heathrow Express tunnel vents, which would need to be re-routed.   
The station would link into Terminal 5 through the currently unused area at the back of the mezzanine level under the Terminal 5 car park (MSCP5), bus stops and passenger pick-up point. By opening up multiple access points on the mezzanine level, increased access to the main vertical circulation zone should negate any pinch points for passengers. The new HS2 concourse configuration would increase commercial opportunities, due to the unused space in this area. 
The concourse, including all station facilities (ticket office, back-of-house, gates, etc.), would be located within the existing volume of unused back-of-house area on the mezzanine level.
[bookmark: _Toc317237990][bookmark: _Toc317243230][bookmark: _Toc318801720][bookmark: _Toc318802040][bookmark: _Toc318802363][bookmark: _Toc318802558][bookmark: _Toc318802704][bookmark: _Toc318813455][bookmark: _Toc318842929][bookmark: _Toc318897272][bookmark: _Toc320088338][bookmark: _Toc320694441][bookmark: _Toc320694694][bookmark: _Toc320697666][bookmark: _Toc320708019][bookmark: _Toc339489201]Intermodal Interchange
As briefly outlined above, the new station layout would facilitate efficient interchange between high speed rail and other modes of transport.
The new station concourse would be easily accessible from both departures and arrivals levels in Heathrow Terminal 5. Passengers from Terminals 1,2,3 and 4 would utilise the free shuttle service on the Heathrow Express which terminates one level below the new HS2 station. As the Piccadilly line terminates at Terminal 5, connectivity to the LUL network would also increase passenger options.
As Heathrow borders the M25 and M4, good road connectivity would open opportunities for access to and from HS2 to the surrounding areas.
The existing local bus, coach, taxi and car passenger pick-ups and drop-offs would remain in place.
[bookmark: _Toc317237991][bookmark: _Toc317243231][bookmark: _Toc318801721][bookmark: _Toc318802041][bookmark: _Toc318802364][bookmark: _Toc318802559][bookmark: _Toc318802705][bookmark: _Toc318813456][bookmark: _Toc318842930][bookmark: _Toc318897273][bookmark: _Toc320088339][bookmark: _Toc320694442][bookmark: _Toc320694695][bookmark: _Toc320697667][bookmark: _Toc320708020][bookmark: _Toc339489202]Car parking
[bookmark: _Toc317237992][bookmark: _Toc317243232]Short-term parking for private cars would be located in the existing Terminal 5 car park (MSCP5), which has sufficient capacity. No additional car park facilities would be provided. Long-term parking options are numerous around the airport, with the BAA Pod providing shuttle access to long-term car parks north of the runway and with access on the second floor of the Terminal 5 car park.





[bookmark: _Toc318801722][bookmark: _Toc318801877][bookmark: _Toc318802042][bookmark: _Toc318802200][bookmark: _Toc318802365][bookmark: _Toc318801723][bookmark: _Toc318801878][bookmark: _Toc318802043][bookmark: _Toc318802201][bookmark: _Toc318802366][bookmark: _Toc318801724][bookmark: _Toc318801879][bookmark: _Toc318802044][bookmark: _Toc318802202][bookmark: _Toc318802367][bookmark: _Toc318801725][bookmark: _Toc318801880][bookmark: _Toc318802045][bookmark: _Toc318802203][bookmark: _Toc318802368][bookmark: _Toc318801726][bookmark: _Toc318801881][bookmark: _Toc318802046][bookmark: _Toc318802204][bookmark: _Toc318802369][bookmark: _Toc318801727][bookmark: _Toc318801882][bookmark: _Toc318802047][bookmark: _Toc318802205][bookmark: _Toc318802370][bookmark: _Toc318801728][bookmark: _Toc318801883][bookmark: _Toc318802048][bookmark: _Toc318802206][bookmark: _Toc318802371][bookmark: _Toc318801729][bookmark: _Toc318801884][bookmark: _Toc318802049][bookmark: _Toc318802207][bookmark: _Toc318802372][bookmark: _Toc318801730][bookmark: _Toc318801885][bookmark: _Toc318802050][bookmark: _Toc318802208][bookmark: _Toc318802373][bookmark: _Toc318801731][bookmark: _Toc318801886][bookmark: _Toc318802051][bookmark: _Toc318802209][bookmark: _Toc318802374][bookmark: _Toc318801732][bookmark: _Toc318801887][bookmark: _Toc318802052][bookmark: _Toc318802210][bookmark: _Toc318802375][bookmark: _Toc318801733][bookmark: _Toc318801888][bookmark: _Toc318802053][bookmark: _Toc318802211][bookmark: _Toc318802376][bookmark: _Toc318801745][bookmark: _Toc318802065][bookmark: _Toc318802388][bookmark: _Toc318802560][bookmark: _Toc318802706][bookmark: _Toc318813457][bookmark: _Toc318842931][bookmark: _Toc318897274][bookmark: _Toc320088340][bookmark: _Toc320694443][bookmark: _Toc320694696][bookmark: _Toc320697668][bookmark: _Toc320708021][bookmark: _Toc339489203]History of Line of Route Options Studied
[bookmark: _Toc317156678][bookmark: _Toc317172853][bookmark: _Toc317173080][bookmark: _Toc317237967][bookmark: _Toc317243206]The following options have been considered and are described in this Chapter.  The alignment names describe the approximate location of the alignment adjacent to the M25.  Both the ‘M25 West’ and ‘M25 East’ alignments have a tunnelled section from north of the M4 to Terminal 5. The ‘M25 East East’ alignment is a variant of the ‘M25 East’ alignment with a surface connection from the M4 to Terminal 5 rather than a tunnel. 

	Option
	Spur or loop
	Continent-facing connection
	Alignment
	Station

	HSH04
	Spur
	Twin track tunnel
	M25 West
	East/West station

	HSH04.1
	Spur
	Twin track tunnel
	M25 West
	North/South station

	HSH05
	Spur
	Twin track tunnel
	M25 East
	East/West station

	HSH05.1
	Spur
	Twin track tunnel
	M25 East
	North/South station

	HSH05.01
	Spur
	Twin track tunnel
	M25 East East
	North/South station

	HSH06
	Loop
	Not Applicable
	M25 East
	North/South station

	HSH07
	Loop
	Not Applicable
	M25 East East
	North/South station

	HSH08
	Spur
	Single track tunnel
	M25 East East
	North/South station

	HSH08.1
	Spur
	Single track tunnel
	M25 East East
	North/South station

	HSH09
	Spur
	Single track surface
	M25 East East
	North/South station

	HSH10
	Spur
	Twin track surface
	M25 East East
	North/South station

	HSH11
	Loop
	Not Applicable
	M25 West
	North/South station




[bookmark: _Toc318461201][bookmark: _Toc318465290][bookmark: _Toc318469435][bookmark: _Toc318705074][bookmark: _Toc318801747][bookmark: _Toc318801902][bookmark: _Toc318802067][bookmark: _Toc318802225][bookmark: _Toc318802390][bookmark: _Toc318461202][bookmark: _Toc318465291][bookmark: _Toc318469436][bookmark: _Toc318705075][bookmark: _Toc318801748][bookmark: _Toc318801903][bookmark: _Toc318802068][bookmark: _Toc318802226][bookmark: _Toc318802391][bookmark: _Toc318461203][bookmark: _Toc318465292][bookmark: _Toc318469437][bookmark: _Toc318705076][bookmark: _Toc318801749][bookmark: _Toc318801904][bookmark: _Toc318802069][bookmark: _Toc318802227][bookmark: _Toc318802392][bookmark: _Toc318461205][bookmark: _Toc318465294][bookmark: _Toc318469439][bookmark: _Toc318705078][bookmark: _Toc318801751][bookmark: _Toc318801906][bookmark: _Toc318802071][bookmark: _Toc318802229][bookmark: _Toc318802394][bookmark: _Toc318897275][bookmark: _Toc320088341][bookmark: _Toc320694444][bookmark: _Toc320694697][bookmark: _Toc320697669][bookmark: _Toc320708022][image: ]
[bookmark: _Toc339489204]HSH04: M25 Western Alignment, East/West Station
The connections to the trunk HS2 route would be the same as option HSH02.
However, south of the M40, the route would rise from the tunnel portal to pass over the M25 motorway (1). 
The route would remain at around ground level and on viaduct to pass between Iver Heath and Iver.

[image: ]

The route would pass over the Great Western Main Line on a viaduct (1).
The route would then descend to enter twin bored tunnels and would pass below the M4 (2) and would remain in tunnel until just east of the M25.  
The station would be of East/West orientation as described in Chapter 6.


[image: ]

[bookmark: _Toc318801753][bookmark: _Toc318802073][bookmark: _Toc318802396][bookmark: _Toc318802562][bookmark: _Toc318802708][bookmark: _Toc318813459][bookmark: _Toc318842933][bookmark: _Toc318897276][bookmark: _Toc320088342][bookmark: _Toc320694445][bookmark: _Toc320694698][bookmark: _Toc320697670][bookmark: _Toc320708023][bookmark: _Toc339489205]HSH04.1: M25 Western Alignment, North/South Station 
The connections to the trunk HS2 route and alignment as far south as the Great Western Main Line would be the same as option HSH04.
After passing over the Great Western Main Line (1), the route would head south-east, more directly towards Terminal 5 and would approach the airport in bored tunnel to a North/South station as described in Chapter 4.

[bookmark: _Toc318801754][bookmark: _Toc318802074][bookmark: _Toc318802397][bookmark: _Toc318802563][bookmark: _Toc318802709][bookmark: _Toc318813460][bookmark: _Toc317156679][bookmark: _Toc317172854][bookmark: _Toc317173081][bookmark: _Toc317237968][bookmark: _Toc317243207]


[image: ]

[bookmark: _Toc318842934][bookmark: _Toc318897277][bookmark: _Toc320088343][bookmark: _Toc320694446][bookmark: _Toc320694699][bookmark: _Toc320697671][bookmark: _Toc320708024][bookmark: _Toc339489206]HSH05: M25 Eastern Alignment, East/West Station 
[bookmark: _Toc318801755][bookmark: _Toc318802075][bookmark: _Toc318802398][bookmark: _Toc318802564][bookmark: _Toc318802710]The connections to the trunk HS2 route and alignment as far south as the B470 Iver Road (1) would be the same as option HSH02.
The alignment would then descend into tunnel north of the Grand Union Canal (2), continue in tunnel beneath the GWML (3) and remain in tunnel until just east of the M25.
The station would be of East/West orientation as described in Chapter 6.



[image: ]
[bookmark: _Toc318801756][bookmark: _Toc318802076][bookmark: _Toc318802399][bookmark: _Toc318802565][bookmark: _Toc318802711][bookmark: _Toc318813461][bookmark: _Toc318842935][bookmark: _Toc318897278][bookmark: _Toc320088344][bookmark: _Toc320694447][bookmark: _Toc320694700][bookmark: _Toc320697672][bookmark: _Toc320708025][bookmark: _Toc339489207]HSH05.01: M25 Eastern Alignment, North/South Station 
The connections to the trunk HS2 route and alignment as far south as the B470 Iver Road (1) would be the same as option HSH05.

South of the B470 Iver Road, the tunnelled route would differ from HSH05 by heading more directly towards Terminal 5 but would still pass under the Grand Union Canal (2) and M25 (3) in tunnel. The route would approach the Airport in tunnel to a station as described in Chapter 4.

[image: ]
[bookmark: _Toc318801757][bookmark: _Toc318801912][bookmark: _Toc318802077][bookmark: _Toc318802235][bookmark: _Toc318802400][bookmark: _Toc318801758][bookmark: _Toc318801913][bookmark: _Toc318802078][bookmark: _Toc318802236][bookmark: _Toc318802401][bookmark: _Toc318801759][bookmark: _Toc318801914][bookmark: _Toc318802079][bookmark: _Toc318802237][bookmark: _Toc318802402][bookmark: _Toc318801760][bookmark: _Toc318801915][bookmark: _Toc318802080][bookmark: _Toc318802238][bookmark: _Toc318802403][bookmark: _Toc318801761][bookmark: _Toc318801916][bookmark: _Toc318802081][bookmark: _Toc318802239][bookmark: _Toc318802404][bookmark: _Toc318801762][bookmark: _Toc318801917][bookmark: _Toc318802082][bookmark: _Toc318802240][bookmark: _Toc318802405][bookmark: _Toc318801763][bookmark: _Toc318801918][bookmark: _Toc318802083][bookmark: _Toc318802241][bookmark: _Toc318802406][bookmark: _Toc318801764][bookmark: _Toc318801919][bookmark: _Toc318802084][bookmark: _Toc318802242][bookmark: _Toc318802407][bookmark: _Toc318801765][bookmark: _Toc318801920][bookmark: _Toc318802085][bookmark: _Toc318802243][bookmark: _Toc318802408][bookmark: _Toc318801766][bookmark: _Toc318801921][bookmark: _Toc318802086][bookmark: _Toc318802244][bookmark: _Toc318802409][bookmark: _Toc318801767][bookmark: _Toc318801922][bookmark: _Toc318802087][bookmark: _Toc318802245][bookmark: _Toc318802410][bookmark: _Toc318801768][bookmark: _Toc318801923][bookmark: _Toc318802088][bookmark: _Toc318802246][bookmark: _Toc318802411][bookmark: _Toc318801769][bookmark: _Toc318801924][bookmark: _Toc318802089][bookmark: _Toc318802247][bookmark: _Toc318802412][bookmark: _Toc318801770][bookmark: _Toc318801925][bookmark: _Toc318802090][bookmark: _Toc318802248][bookmark: _Toc318802413][bookmark: _Toc318801771][bookmark: _Toc318801926][bookmark: _Toc318802091][bookmark: _Toc318802249][bookmark: _Toc318802414][bookmark: _Toc318801772][bookmark: _Toc318801927][bookmark: _Toc318802092][bookmark: _Toc318802250][bookmark: _Toc318802415][bookmark: _Toc318801773][bookmark: _Toc318801928][bookmark: _Toc318802093][bookmark: _Toc318802251][bookmark: _Toc318802416][bookmark: _Toc318801774][bookmark: _Toc318801929][bookmark: _Toc318802094][bookmark: _Toc318802252][bookmark: _Toc318802417][bookmark: _Toc318801775][bookmark: _Toc318801930][bookmark: _Toc318802095][bookmark: _Toc318802253][bookmark: _Toc318802418][bookmark: _Toc318801776][bookmark: _Toc318801931][bookmark: _Toc318802096][bookmark: _Toc318802254][bookmark: _Toc318802419][bookmark: _Toc318801777][bookmark: _Toc318801932][bookmark: _Toc318802097][bookmark: _Toc318802255][bookmark: _Toc318802420][bookmark: _Toc318801780][bookmark: _Toc318801935][bookmark: _Toc318802100][bookmark: _Toc318802258][bookmark: _Toc318802423][bookmark: _Toc318801781][bookmark: _Toc318801936][bookmark: _Toc318802101][bookmark: _Toc318802259][bookmark: _Toc318802424][bookmark: _Toc317242756][bookmark: _Toc317242853][bookmark: _Toc317242932][bookmark: _Toc317243109][bookmark: _Toc317243208][bookmark: _Toc318801783][bookmark: _Toc318802103][bookmark: _Toc318802426][bookmark: _Toc318802567][bookmark: _Toc318802713][bookmark: _Toc318813463][bookmark: _Toc318842936][bookmark: _Toc318897279][bookmark: _Toc320088345][bookmark: _Toc320694448][bookmark: _Toc320694701][bookmark: _Toc320697673][bookmark: _Toc320708026][bookmark: _Toc339489208]HSH06: Loop - M25 Eastern Alignment, North/South Station
This option comprised the spur alignment and station as described in option HSH05.1 and included the HSH03 loop as described in Chapter 3.


[bookmark: _Toc318801785][bookmark: _Toc318802105][bookmark: _Toc318802428][bookmark: _Toc318802569][bookmark: _Toc318802715][bookmark: _Toc318813465][image: ]


[bookmark: _Toc320694449][bookmark: _Toc320694702][bookmark: _Toc335999714][bookmark: _Toc336004460][bookmark: _Toc336005437][bookmark: _Toc318842937][bookmark: _Toc318897280][bookmark: _Toc320088346][bookmark: _Toc320694450][bookmark: _Toc320694703][bookmark: _Toc320697674][bookmark: _Toc320708027][bookmark: _Toc339489209]HSH08: M25 Eastern Alignment (East), Single Track Tunnel Connection, North/South Station
[bookmark: _Toc318801704][bookmark: _Toc318801859][bookmark: _Toc318802024][bookmark: _Toc318802182][bookmark: _Toc318802347]The Birmingham-facing connection to the trunk HS2 route would be the same as option HSH02.
The connection from the Continent differs from HSH02 and would be single track.  It would comprise high speed, 230 km/h turnouts to both the up and down trunk HS2 lines to a Heathrow spur track lying between them, immediately to the west of the Ruislip Tunnel portal. 
All three tracks would remain parallel to pass over the River Pinn (1), before the central Heathrow track descends steeply, allowing it to enter single track bored tunnel and pass under the HS2 trunk down line and to pass below the water bodies with a clearance of 25m from crown of the tunnel to the water surface and then under the Chiltern Lines.
The tunnel would require an access shaft, which could be placed in a suitable location adjacent to roads.
The tunnel portal is south of the M40, about 100m east of the Birmingham connection tracks and the route continues at around ground level parallel to the Birmingham tracks before joining them through a flat junction.
The post-consultation trunk HS2 alignment (2) would require amendment to its alignment to facilitate this single track connection.  These amendments are not shown on the map opposite.
The West Ruislip tunnel would be retained as in the post-consultation proposals, and a length of straight would be created immediately west of the portal.  This moves the trunk route in a northerly direction, away from the Chiltern Line (3).  The map opposite does not show the amended location of the main line. The trunk route would then enter a deep cutting before passing onto viaduct to pass over the Colne Valley. The viaduct would be of similar length and height as the post-consultation route. 
The alignment to the south of the junction between the Birmingham and Continent-facing connections would be the same as HSH02.   



[image: ]
[bookmark: _Toc318801786][bookmark: _Toc318802106][bookmark: _Toc318802429][bookmark: _Toc318802570][bookmark: _Toc318802716][bookmark: _Toc318813466][bookmark: _Toc318842938][bookmark: _Toc318897281][bookmark: _Toc320088347][bookmark: _Toc320694451][bookmark: _Toc320694704][bookmark: _Toc320697675][bookmark: _Toc320708028][bookmark: _Toc339489210]HSH08.1: M25 Eastern Alignment (East), Single Track Tunnel Connection, North/South Station 
In this option, as with option HSH08, a single spur connection at Ruislip would be formed by a single tunnel.  In this option, in order to accommodate the single tunnel turn out, the post-consultation trunk HS2 alignment would require amendment to its alignment to facilitate this single track connection.  These amendments are not shown on the map. The alterations to the trunk HS2 route would move the tunnel below West Ruislip northwards rather than move the Colne Valley viaduct as in option HSH08.
After joining the Birmingham-facing connection the route would be as HSH02 and reach a North/South station as described in Chapter 4.

[bookmark: _Toc320694452][bookmark: _Toc320694705][bookmark: _Toc318801787][bookmark: _Toc318802107][bookmark: _Toc318802430][bookmark: _Toc318802571][bookmark: _Toc318802717][image: ]
[bookmark: _Toc318813467][bookmark: _Toc318842939][bookmark: _Toc318897282][bookmark: _Toc320088348][bookmark: _Toc320694453][bookmark: _Toc320694706][bookmark: _Toc320697676][bookmark: _Toc320708029][bookmark: _Toc339489211]HSH09: M25 Eastern Alignment (East), Single Track Surface Connection, North/South Station
This option is the same as HSH02 described in Chapter 3 except that the Continent-facing connection would be a single track surface connection.
To achieve this, the junction with the trunk HS2 route would have 160km/h turnouts to both the up and down trunk HS2 lines to a single Heathrow spur track lying between them.  The Heathrow connection would climb on viaduct to pass over the trunk HS2 route down line (1) and Chiltern Line before entering a cutting then rising to pass over the Colne Valley and A40 on viaduct (2).  The viaduct would be approximately 15m high through this section.
The route would then curve sharply back to merge with the Birmingham-facing connection tracks east of Uxbridge Moor. 
To allow the Heathrow connection to avoid Denham, the connection with the trunk HS2 route would need to be further east than other options, requiring the West Ruislip tunnel to be shortened from the post-consultation route, and the track spacing widened, through this section. These amendments are not shown on the map.
This would also require the temporary closure of West Ruislip station for a period of about two years.
After joining the Birmingham-facing connection the route would be as HSH02 and reach a North/South station as described in Chapter 4.
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[bookmark: _Toc318801788][bookmark: _Toc318802108][bookmark: _Toc318802431][bookmark: _Toc318802572][bookmark: _Toc318802718][bookmark: _Toc318813468][bookmark: _Toc318842940][bookmark: _Toc318897283][bookmark: _Toc320088349][bookmark: _Toc320694454][bookmark: _Toc320694707][bookmark: _Toc320697677][bookmark: _Toc320708030][bookmark: _Toc339489212]HSH10: M25 Eastern Alignment (East), Twin Track Surface Connection, North/South Station
This option is the same as HSH02 described in Chapter 3 except that the Continent-facing connection would be a twin track surface connection.
To achieve this, the junction with the trunk HS2 route would have 160km/h turnouts to both the up and down trunk HS2 lines.  The northbound Heathrow connection would climb on viaduct to pass over the trunk HS2 route (1).  The southbound Heathrow connection (not shown on the map) would converge with and run parallel to the northbound, and together they would pass over the Chiltern line on viaduct.  After entering a cutting the route would climb to run on a viaduct over the Colne Valley and A40.  The viaduct would be approximately 15m high through this section.
The route would then curve sharply back to merge with the Birmingham-facing connection tracks east of Uxbridge Moor. 
To allow the Heathrow connection to avoid Denham, the connection with the trunk HS2 route would need to be further east than other options, requiring the West Ruislip tunnel to be shortened from the post-consultation route, and the track spacing widened, through this section. These amendments are not shown on the map.
This would also require the temporary closure of West Ruislip station for a period of about two years.
After joining the Birmingham-facing connection the route would be as HSH02 and reach a North/South station as described in Chapter 4.
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[bookmark: _Toc318801790][bookmark: _Toc318802110][bookmark: _Toc318802433][bookmark: _Toc318802574][bookmark: _Toc318802720][bookmark: _Toc318813469][bookmark: _Toc318842941][bookmark: _Toc318897284][bookmark: _Toc320088350][bookmark: _Toc320694455][bookmark: _Toc320694708][bookmark: _Toc320697678][bookmark: _Toc320708031][bookmark: _Toc339489213]HSH11: Loop - M25 Western alignment, Twin track tunnel connection, North/South station

This option adds a loop similar to that described for HSH03 in Chapter 3 to option HSH04.1.

[bookmark: _Toc339489214]
History of Station Options Studied
A number of station options were considered at feasibility stage. Each of these was discounted for the reasons described below.
[bookmark: _Toc317156699][bookmark: _Toc317172877][bookmark: _Toc317173104][bookmark: _Toc317238014][bookmark: _Toc317243245][bookmark: _Toc318801815][bookmark: _Toc318802135][bookmark: _Toc318802458][bookmark: _Toc318802576][bookmark: _Toc318802722][bookmark: _Toc318813471][bookmark: _Toc318842943][bookmark: _Toc318897286][bookmark: _Toc320088352][bookmark: _Toc320694457][bookmark: _Toc320694710][bookmark: _Toc320697680][bookmark: _Toc320708033][bookmark: _Toc339489215]Deep Stations
To avoid conflict with existing infrastructure, the station could be at low level.  However, this would have to be more than 50m deep to avoid the London Underground Limited (LUL), Heathrow Express (HEX) and Airtrack tunnels and the building foundations around Terminal 5, and hence would be considered as a cavern station.  These options are not considered further due to the high cost of construction.
[bookmark: _Toc317156700][bookmark: _Toc317172878][bookmark: _Toc317173105][bookmark: _Toc317238015][bookmark: _Toc317243246][bookmark: _Toc318801816][bookmark: _Toc318802136][bookmark: _Toc318802459][bookmark: _Toc318802577][bookmark: _Toc318802723][bookmark: _Toc318813472][bookmark: _Toc318842944][bookmark: _Toc318897287][bookmark: _Toc320088353][bookmark: _Toc320694458][bookmark: _Toc320694711][bookmark: _Toc320697681][bookmark: _Toc320708034][bookmark: _Toc339489216]Elevated Stations
An elevated station aligned North-South or North-West / South-East would impinge on the protected approach/departure surfaces for the northern runway and hence would not be viable. An elevated station aligned east-west would have to cross over the M25 and would then be elevated through a residential area.  This would also not be viable.
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[bookmark: _Toc339489217]East-West Station Option
[bookmark: _Toc335686487][bookmark: _Toc335686531][bookmark: _Toc335999724][bookmark: _Toc336004470][bookmark: _Toc336005447][bookmark: _Toc317237978][bookmark: _Toc317243218][bookmark: _Toc318801820][bookmark: _Toc318802140][bookmark: _Toc318802463][bookmark: _Toc318802579][bookmark: _Toc339489218]Station Location and Site Description
(6.4.1.1) The station would lie on an East-West orientation between the M25 and Terminal 5.  The station would be set in a shallow open box approximately six metres below existing ground level.  Passenger access would be via end-loaded platforms into the unused mezzanine level of the existing Terminal 5 station.
(6.4.1.2) The station would require some permanent and temporary diversions of existing roads and waterways.  The River Colne would have to be diverted around the end of the station box. The existing twin rivers would have to be diverted into the River Colne.  The existing roads and services would have to be temporarily diverted and re-provided as bridges over the station.
[bookmark: _Toc317237979][bookmark: _Toc317243219][bookmark: _Toc318801821][bookmark: _Toc318802141][bookmark: _Toc318802464][bookmark: _Toc318802580][bookmark: _Toc339489219]Platforms
(6.4.2.1) The high speed platforms would be at the same level as the existing unused mezzanine level of the Heathrow Terminal 5 building, providing direct passenger interchange to existing rail services.
(6.4.2.2) The station would incorporate two island platforms providing four platform faces to serve high speed trains. These platforms would be located on an East-West alignment to avoid conflict with existing rail company tracks and airport operations. The new island platforms would be tapered at the western end so that the required track crossovers can be accommodated before reaching the M25. As this station is an end-loaded option, the buffer zone has been incorporated into the ticketed concourse side, which will reduce the walking distance for passengers leaving the platform.
(6.4.2.3) Escape stairs would be provided at the western end of the platforms to provide alternative means of escape from both platforms. A continuous canopy would cover each platform, except where the three road bridges cross over the station box.
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(6.4.3.1)	The new concourse at Heathrow Terminal 5 would utilise the current unused area at the back of the mezzanine level under the Terminal 5 car park (MSCP5), bus stops and passenger pick-up point. By opening up multiple access points on the mezzanine level, increased access to the main vertical circulation zone should negate any pinch points for passengers. The new HS2 concourse configuration would increase commercial opportunities, due to the volume of unused space in this area. The concourse corridor which would lead passengers from the gateline to the trains would cut across the existing Heathrow Express tunnel vents, which would need to be re-routed.   
(6.4.3.2)	The concourse, including all station facilities (ticket office, back-of-house, gates, etc.), would be located within the existing unused back-of-house area on the mezzanine level. This arrangement would create clear sight lines from the platforms to the intermodal hub.
[bookmark: _Toc317237981][bookmark: _Toc317243221][bookmark: _Toc318801823][bookmark: _Toc318802143][bookmark: _Toc318802466][bookmark: _Toc318802582][bookmark: _Toc339489221]Intermodal Interchange
(6.4.4.1)	As briefly outlined above, the new station layout would facilitate efficient passenger interchange between high speed rail and other modes of transport.
(6.4.4.2)	The new station concourse would be easily accessible from both departures and arrivals levels in Heathrow Terminal 5. Passengers from Terminals 1,2,3 and 4 would utilise the free shuttle service on the Heathrow Express which terminates one level below the new HS2 station. As the Piccadilly line terminates at Terminal 5, connectivity to the London Underground Limited (LUL) network would also increase passenger options.
(6.4.4.3)	As Heathrow borders the M25 and M4, good road connectivity would open opportunities for access to and from HS2 to the surrounding areas.
(6.4.4.4)	The existing local bus, coach, taxi and car passenger pick-ups and drop-offs would remain in place.
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(6.4.5.1)	Short-term parking for private cars would be located in the existing Terminal 5 car park (MSCP5), which has sufficient capacity. Long-term parking options are numerous around the airport, with the BAA Pod providing shuttle access to long-term car parks north of the runway and with access on the second floor of the Terminal 5 car park.
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(6.4.6.1)	It would not be possible to extend the route through an east/west station to become a loop at a future date due to the car park and terminal buildings clashing with an extended alignment.
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Throughout this report, there has been reference to technical issues, or abbreviations / acronyms. The following list contains most of those as a glossary of terms: 
Airtrack – The proposed rail line between Heathrow airport and Southern England.

BAA – The operator of Heathrow airport.

Chiltern Line – Intercity railway route from London to the West Midlands.

Great Western Main Line (GWML) – Intercity railway route connecting London, Bristol and Cardiff. 

Heathrow Express (HEX) - The rail link between London Paddington Station and Heathrow airport.

High Speed Two Limited (HS2 Ltd) – The company set up by the Government to develop proposals for a new high speed railway line between London and the West Midlands and to consider the case for new high speed rail services linking London, northern England and Scotland. 

London Underground Limited (LUL) – London regional surface and underground commuter railway.

MSCP5 – Multi-Storey Car Park 5 serving Terminal 5.

HS2 Phase one – The Government’s proposal is to deliver the high speed rail network in two phases, with the first phase being a high speed line from London to the West Midlands, including a link to the West Coast Main Line (WCML) and to High Speed 1. 

HS2 Phase two – The second phase would comprise the lines from the West Midlands to Manchester and Leeds, including stations in South Yorkshire and the East Midlands and a direct link to Heathrow Airport, along with connections to the West Coast and East Coast Main Lines. 

Piccadilly Line – The London Underground line which serves Heathrow airport.

Site of Special Scientific Interest (SSSI) – Conservation designation denoting an area of particular ecological or geological importance. 
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