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Foreword
by Peter Handcock, West London Business

West London hosts a large and diverse base of business
clients, contributing £27 billion annually to the UK economy
and employment to almost 750,000 people. West London
accounts for approximately 17% of the output of Greater
London.
With Heathrow Airport, some of the biggest blue chip
businesses in the world, and an important creative industries
sector, West London possesses a number of unique factors
that distinguish it from its neighbours and the rest of the UK.
There is also a significant concentration of employment
within the transport and logistics sector, particularly air
transport, with excellent road links to all parts of Britain.
Residents, employers and suppliers in West London all continue to rely on an overburdened
road network to move around. There is growing concern that the increasing use of cars is
not sustainable, but that car usage can only be discouraged if there is public transport
infrastructure that can support the transport needs of West London and provide a genuine
alternative to road travel. The present rail infrastructure provides good links to central
London, and these are due to be improved with Crossrail. But for orbital trips the only
alternatives to car travel are buses and cycling, which only cater for relatively short
journeys.
The coming decade could be a turning point in west London’s economic success story, if
the sub-region’s strategic transport requirements are allowed to continue to drift in an
unplanned way such that economic growth will be impaired.
In 2001, Symonds (now part of Capita) were asked to conduct research and identify a way
to greatly improve the orbital public transport system. The aim was to develop a vision that
would meet the requirements both of prosperity and sustainability. Their report confirmed
that a major new orbital underground rail service could provide these. In 2007, Capita
Symonds were asked to update the report, and they have further developed their
conclusions including experience from a comparable metro system in Copenhagen that has
recently been completed. Important features of the concept proposed are minimal surface
works and minimum interruption of existing transport services, thereby avoiding the
controversy and environmental debate that these incur.
They have also added plots showing journey time savings for travelling around West
London, showing both the benefits arising from Crossrail and the added benefits that would
be provided by the West London Orbital. The improved catchments areas shown are
impressive; however they do not capture two other key features of West London Orbital,
which will be to improve reliability and to make journey times more predictable.

i

Public investment to attempt to cure dereliction is often politically easier to justify than
investment to maintain prosperity. However prevention is better than cure. There is
currently a window of opportunity, with major developments and new stations already
planned for Ealing Broadway and Cricklewood. These would allow first-class interchanges
connecting a West London Orbital to Crossrail and Thameslink. The moment is ripe for
some joined-up thinking.
We would like to continue to work with partners within West London and beyond to develop
the West London Orbital and meet the needs of the business and residents to enable
sustainable public transport solutions suitable for the 21st Century.

Peter Handcock
West London Business
February 2008
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1. Introduction

1.

Introduction

1.1

West London is one of the UK's key economic generators. Strategically located
between Heathrow Airport and central London, it is an employment centre of
international significance.

1.2

This success has primarily been achieved on the basis of road transport. Although
a number of rail lines run through west London, these were originally built as main
lines radiating from central London to other parts of the UK, or as commuter lines
to serve dormitory suburbs. The only orbital railway in the area, the North London
line (recently rebranded as the London Overground), has limited interchange with
the main radial routes out of London.

1.3

With the coming of road traffic, and the development of the road system in the 20th
century, west London developed a major economy of its own. Employers were
able to draw workforces from a wide area using orbital as well as radial transport
routes. A regional labour market became available, and west London became a
classic demonstration of the “agglomeration effect” referred to in the Eddington
Report1.

1.4

This road-based local economy contrasts with, for example, south London which
has not benefited from major orbital roads such as the North Circular Road and the
Hayes Bypass. West London as a whole is less dependent on commuting to
central London than any other London sub-region. The percentages2 of employed
residents commuting to central London are:

1.5

Hammersmith & Fulham – 26%

Inner London average: 28%

Brent – 15%
Ealing – 10%
Harrow – 9%
Hounslow – 7%
Hillingdon – 5%

Outer London Average: 13%

This success has resulted in growing levels of traffic, and congestion has become
a major issue in west London. At present, two thirds of journeys to work in outer
London still take place by car. As the road building era drew to a close a decade
ago, new lower parking standards3 for business development were introduced in an
attempt to limit the growth of traffic. The new standards for outer London set down
in the Regional Planning Guidance for the South East (RPG9: 2001) and confirmed
in the Plan for Greater London (2004) are 1 parking space per 600m2 to 100m2 of
employment floorspace. For offices this typically equates to between 3% and 20%
of journeys using car travel4 – a huge reduction in car mode share from present
levels. As employee density per unit of floorspace increases (with modern open
1

The Eddington Transport Study for UK Government – December 2006

2

Journey to work data from 2001 Census

3

PPG13

4

Assuming 20m per employee

2
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plan layouts), the assumed car mode share will be even lower. Sites suitable for
employment will normally be well served by public transport, and will hence be in
areas where the more stringent end of the range of parking standards will apply.
1.6

The tightening of parking standards has become a fundamental constraint to the
continuation of west London’s economic development success story. An early
example was identified in the Greenford Regeneration Area Study5 for West
London Inward, which concluded that the area is now too difficult to access by
public transport, except radially, to attract major new employment investment.
More recently, the conversions of a number of former employment sites along the
A4 in Brentford and the Uxbridge Road in Ealing to predominantly residential use
have provided a further illustration of the trend (figure 1).

1.7

The London Office Policy Review 20076 includes the following comments at pages
57/58, in the context of west London:
“In the west sub-region differences in car parking ratios are considered to be a
powerful influencing force in the market…...
Highly restrictive office car parking standards imposed by most local authorities
within the M25 will affect the viability of many development schemes…
In fact agents in the western region are rubbing their hands in anticipation of new
interest from East-of-M25 occupiers who cannot find buildings with suitable car
parking ratios. Far from directing businesses to town centres, restrictions on car
parking are driving occupiers more firmly towards the business parks” [i.e. west of
the M25].

1.8

The relative competitiveness of sites beyond the M25 will be further enhanced if
the proposals in the government’s draft PPS47 are adopted, to abolish the national
maximum parking standards in PPG13 Annex D.

1.9

Evidence presented for Glaxo Wellcome at the SERPLAN Examination in Public in
1999 urged a serious look into the issue of strategic accessibility in west London,
especially for orbital movement. However although there was no dissent from that
view, the outcome following the EIP was the addition of a further lane to the M25
rather than improved orbital public transport.

1.10

West London employers generally understand the logic behind a parking restraint
policy in London. But many argue that much better orbital public transport is
needed before the policy can be seen as workable or fair. At a transport
conference in early 20078, the lack of orbital public transport was identified as the
most crucial single transport issue facing west London. Many journeys to work
currently involve the use of orbital highway routes such as the M25 or Hayes
bypass to ‘dogleg’ between radials. No equivalent public transport network exists
5

6

7
8

DTZ Pieda/Symonds Greenford Green report, December 1999
London Office Policy Review for Mayor of London, May 2007, pages 57/58
Consultation paper: Planning Policy Statement 4 – Planning for Sustainable Development , December 2007
West London Transport Conference, Ealing Town Hall, 10 January 2007

CS/25605/D/1E

27 February 2008

2

West London Orbital 2008 update

1. Introduction

to facilitate similar use of the many radial public transport links into west London.
1.11

The funding of Crossrail was secured in October 2007, and for the purposes of this
report it is assumed that it will be built. Crossrail will provide much needed relief to
radial lines such as the Central and Piccadilly, but will primarily speed radial trips
through west London rather than assist movement within the sub-region.

Former “Golden Mile” employment site awaiting
demolition to make way for residential - 2005
A4 Great West Road
Brentford

Residential that has replaced employment - 2007
46-50 Uxbridge Road,
Ealing

“The Leaf” - proposed residential tower blocks –
application to be determined 2008
Haven Green,
Ealing Broadway
Source: Glenkerrin planning application

Figure 1
Residential schemes in west London
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The 2002 West London Orbital study
1.12

In 2001, because neither the M25 multi-modal study then underway nor any of the
public transport proposals in the Mayor’s Land Use or Transport Strategies
appeared to be addressing the strategic deficiency in the orbital public transport
network, the London Borough of Ealing appointed Symonds Group (now Capita
Symonds) to investigate options.

1.13

A Steering Group was established with members from west London boroughs,
business and community interests, and specialist advisers from Imperial College
and University College London. The overall objective was to identify a workable
transport solution with the potential to bring about a step change of strategic
accessibility in west London.

1.14

Although earlier studies had considered improved orbital bus services, or street
running LRT schemes, these would not address the strategic nature of the problem
facing west London. As road congestion continues to grow, the relative reliability
of train travel is becoming increasingly important. A rail based solution in tunnel
was therefore recommended by Symonds in 2002. However, Britain was then
suffering from the aftermath of the Hatfield train disaster, and this recommendation
for a rail–based solution was untimely.

1.15

Nevertheless the underlying logic remains. The study has therefore been reviewed
in the light of subsequent evolving circumstances, and this report updates and
replaces the work carried out in 2001/2.
Report Structure

1.16

The remainder of this report is structured as follows:
•

Section 2 sets the scene of the west London economy, the existing transport
constraints and the limitations of current transport investment proposals;

•

Section 3 considers the type of transport system necessary to achieve a step
change in orbital accessibility;

•

Section 4 describes two possible route options, an ‘Outer Route’ via Southall
and an ‘Inner Route’ via Ealing Broadway, and concludes that the Inner Route is
the more promising option;

•

Section 5 includes an assessment of the performance of the Inner Route, in
terms of improved accessibility of sample key sites;

•

Section 6 is a preliminary review of the engineering, costing and operational
issues of the proposed new orbital transport system.

•

Section 7 sets the priorities for taking the project forward, including the need for
a detailed cost benefit analysis

•

Section 8 summarises Capita Symonds’ conclusions and recommendations.
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2.

Setting the scene

2.1

In this section the reasons behind the need for new strategic level orbital transport
infrastructure in west London are examined in more detail.
The west London economy in perspective

2.2

For the purposes of this study the west London economy may be defined as the
area encompassing the seven London Boroughs of Brent, Ealing, Hammersmith &
Fulham, Harrow, Hillingdon, Hounslow and Richmond-upon-Thames; and also
Spelthorne. In terms of infrastructure it is bounded on the east by the West London
Line’s Battersea Bridge Thames crossing and in the west by Heathrow Airport.

2.3

Generally, the area has been characterised by buoyant economic growth based
upon a modern service sector, advanced manufacturing businesses as well as
Heathrow Airport itself, whose fifth terminal opens soon.

2.4

West London is at the heart of the UK’s largest concentration of information
technology activity. Most of the world’s top 10 IT companies have a presence
here. West London also contains Europe’s pre-eminent concentration of media
sector activity. It is home to some 200 UK and several world headquarters.

2.5

Some 800,000 people are currently employed in west London9. Based on the
projections in the London Plan, 86,000 new jobs are to be created in this part of the
capital over the period 2001 to 2016.

2.6

Yet west London also includes large areas such as Southall and parts of Brent and
Hillingdon where regeneration is much needed. This is because recent strong
population growth has not been matched by sufficient new employment to match
the historic losses of employment from older industrial sectors.

2.7

With both Heathrow Airport and central London easily accessible, many of the west
London boroughs have been able to capitalise upon their location to attract
prestigious headquarter offices to west London. In recent years, however, limits to
this pattern of development have emerged and they relate very largely to transport
accessibility.

9

London Plan table 5A.1 quotes 780,000 jobs in 2001, rising to 866,000 jobs by 2016
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Strategic planning context
2.8

The London Plan’s Key Diagram10 (figure 2) shows much of west London as falling
within the “western wedge” development corridor. An earlier version of this plan
included a Crossrail branch to Kingston, but this has now been omitted.

2.9

The London Plan includes the following statement regarding west London:
“5.93 Overall, West London is a thriving part of the city with a diverse economy
including clusters of international businesses, a growing knowledge economy and
some concentrations of manufacturing. This role should continue, with new
development aimed at exploiting West London's dynamism and potential and
addressing the needs of some significant pockets of deprivation, especially in inner
parts such as Acton and Park Royal and more local pockets such as those around
Hayes and Feltham.
5.94 West London could accommodate 45,000 additional homes and 86,000 new
jobs. Much of this should be located in the 'Western Wedge', the London part of
which extends from Paddington in central London through Park Royal and
Wembley to Heathrow and its environs.”

Source: London Plan Further Alterations 2006

Figure 2
Key Diagram from the London Plan

10

London Plan Further Alterations, 2006
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Source: London Plan Further Alterations 2006

Figure 3
West London Region map from the London Plan
2.10

West London is shown in more detail on figure 3, taken from the same document.
This also shows principal areas for regeneration. Since this document was
published, the West London Tram proposal has been dropped. The only major
transport proposal for west London now is Crossrail, the latest route plan for which
is shown at figure 4.

Figure 4
Crossrail – route approved October 2007
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Source – London Connections map, TfL

Figure 5
West London rail network – January 2007
Transport constraints in west London
2.11

The urban grain of west London is based on radial movements (figure 5), using
railways largely built in the 1800s through open fields. From most outer west
London homes it is still feasible to commute by rail or tube to central London.
However these radial public transport routes do not contribute significantly to
access to most jobs in west London.
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In the late 20th century, construction of the M25, the Hayes bypass and the
improved North Circular allowed a pattern of employee distribution to develop that
now depends significantly on the use of these major road orbitals to ‘dog leg’
between the radials in order to access a wider range of employment opportunities.
These travel patterns are reflected in the wide dispersion of employees’ residential
locations that is now typical for major west London employers. Figure 6 is a plot for
a single typical employer. 56% of these employees live within 15km of their
workplace. The national average commuting distance is 14km11. For comparison,
the average commuting distance to jobs in inner London is 19km, and for City
workers is 25km12.

Figure 6
Employee distribution for major west London employer
2.13

Whereas in earlier years residential locations might be expected to consolidate
over time around convenient radial transport axes, other social changes now
operate to prevent this adjustment process. Today many households include one
radial commuter and one orbital commuter. With two jobs in the balance, the days
of moving house to suit the husband's job location have gone.

2.14

Moreover the improvements in orbital road network capacity that have facilitated
these changes are now operating well beyond their intended capacity. As a result
employers in many parts of west London are finding it increasingly difficult to attract
sufficient suitable labour to justify major new investments.
11

National Travel Survey 2006, table 4.2

12

GLA DMAG Briefing 2007-03 Commuting in London – February 2007, table 11 and para 3.14
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2.15

Attempts by employers to persuade their workforces to travel by public transport
are frustrated by the absence of orbital public transport, other than buses that are
only suitable for relatively short distances.

2.16

This is illustrated by the “Mode choice plot” shown at figure 7, which shows the
ratio of driving time to public transport travel time for a site on the A4 in Brentford.
To reach the areas shown red, car or motorcycle travel takes less than 70% of the
time taken to do the journey by public transport. To reach the areas shown purple,
driving takes 30% or more longer than public transport (for example, to reach
Croydon there is a good train service via Clapham Junction). For areas shown
yellow or green the choice is more evenly balanced. It can be seen that nearly the
whole of west London falls within the red area, i.e. journeys to Brentford will be
much quicker by driving.

Figure 7
Mode choice plot for Brentford (Great West Road)
2.17

A similar plot for Southall Gas Works (a major site for regeneration) is shown at
figure 8. It can be seen that almost the whole of west London can be accessed by
driving in less than 70% of the time it would take by public transport. The only part
of west London where public transport is slightly better is the Uxbridge Road
corridor, which can be accessed via Ealing Broadway by the frequent bus service.

2.18

Crossrail will have virtually no affect on the Mode Choice Plot for Brentford, as
there is no easy connection from Brentford to a Crossrail station. For Southall Gas
Works, Crossrail will make public transport a relatively more attractive option for
travel to east London, and a more comfortable option for travel to central London,
but will have no effect on the mode choice for travel within west London.
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Figure 8
Mode choice plot for Southall Gas Works site
2.19

For short journeys within west London, cycling is typically twice as fast as using
local buses. For employees living close to their workplaces (say up to 25 minutes
cycling time), this is an increasingly important option. However for the example in
figure 6, only about a quarter of the workforce lives within 25 minutes cycling time.

2.20

Road congestion and the consequent air pollution in west London are already
threatening the environmental quality that was one of the main attractions of this
part of London. Local authorities now have a statutory duty to address this issue.

2.21

Such strategic transport planning that is being done is currently focusing on other
areas of London or on schemes that will not address the west London transport
access conundrum. Some progress has been made over the last decade in
providing bus lanes but the opportunities for further bus lanes are limited. The only
major scheme proposed – the now abandoned West London Tram – would have
had no benefit in improving orbital travel.
Limitations of current transport proposals

2.22

We next look briefly at major public transport schemes that are currently being
promoted in London, to see what contribution if any they may make to west
London’s need for strategic level orbital access. The various schemes are shown
diagrammatically on figure 9, taken from TfL’s “Transport 2025” plan.

2.23

The only mention of orbital improvements to the west of London are the “Orbital
Schemes” shown on figure 9, which in the west London context refers to the
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Orbirail proposal put forward in the Mayor’s Transport Strategy. This entails use of
the West London Line (WLL) between Clapham Junction and Willesden Junction,
where interchange with the London Overground is possible. But the only
interchange with a radial rail route between these two stations will be at the new
White City station. Also, it is too far east to act as a strategic link between radial
routes serving west London.

Source: T2025, TfL

Figure 9
Proposed rail schemes in London – November 2006
2.24

The London Overground (formerly North London Line) may at first glance appear
more promising. It passes through the eastern end of the study area running via
Willesden Junction to Richmond. Unfortunately the infrastructure is old and was
not designed with interchange between orbital and radial routes in mind. The cost
of upgrading the line and providing full interchanges with all radials would be
comparable with the cost of a new line. In addition, the line is already in busy use.

2.25

Crossrail will significantly enhance radial capacity between stations along the
existing main line from Paddington, and central and east London. However it will
have no interchange with either the West London Line or the London Overground.
Nor will it have an interchange with the only tube line that has some orbital
relevance, the Piccadilly branch to Rayners Lane. Crossrail on its own does not
address the strategic issue of linking radials in order to facilitate modal transfer of
existing car journeys within west London.

2.26

Transport for London (TfL) had at one time a long-term ambition to extend the
Croydon to Wimbledon Tramlink, as an outer London orbital. No routes were
identified, although an obvious option to check for feasibility would be to come via
Kingston to Ealing Broadway and perhaps beyond. However, unlike the Croydon
to Wimbledon section, no suitably orientated underused rail lines exist in west
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London. The saga of the West London Tram illustrates the difficulties of building
tram schemes on existing streets in London, in places where existing roads have
only limited width.
2.27

In the late 1990s the Strategic Rail Authority looked at an outer orbital or London
bypass option running through Heathrow airport. This was shelved but if built
would be too far west to serve as a strategic alternative for car commuters within
west London. Connecting the Heathrow and Uxbridge branches of the Piccadilly
lines has been discussed from time to time but with no firm proposals, and in any
event such a link would only benefit a limited sector of west London.

2.28

In January 2008 a proposal was published by the Campaign for Better Transport to
use the Dudden Hill freight line from Neasden to Harlesden for a light rail scheme
similar to Docklands Light Railway. This would require some new sections of line
to connect to the Cricklewood redevelopment area and Brent Cross, and might in
due course be extended to Park Royal. The estimated transit time from Brent
Cross to Harlesden would be 16 minutes. This idea is at a very early stage of
investigation and no costing has been done. The proposal would be dependent on
the necessary rights of way being made available by Network Rail, and the
locations of stations would be determined by where the freight line runs. The
proposal as it currently stands would act as a local rather than as a strategic orbital
sub-regional facility.

2.29

The absence of effective publicly funded orbital travel proposals in west London is
in marked contrast to the situation in east London. There, a fully redeveloped East
London Line (ELL) is now approved for construction, and will be fully open in 2010.
The Docklands Light Railway (DLR) is adding a further river crossing, to Woolwich
Arsenal, with the tunnelling completed by July 2007.

2.30

The position in south London is also markedly different, as a result of the fact that
many of the radial lines offer services via Clapham Junction. Changing trains at
Clapham Junction gives the opportunity for orbital movement by rail without the
need to pass through central London. The Mode Choice plot at figure 7 illustrates
the effect of this on Brentford, which is connected into the south London rail
system. No interchange comparable with Clapham Junction exists in west London.
West London Strategic Transport Group’s 10 point plan 2007

2.31

The West London Strategic Transport Group (WL STG) is made up from
representatives of local authorities, business interests and other west London
stakeholders. In 2007 the WL STG prepared a 10 point plan, which was endorsed
by the board of West London Partnership on 26 June 2007. This involves the
leaders of six Boroughs, business executives and other sector representatives.
The plan was amended slightly in September 2007 to reflect the new position
agreed between the Mayor of London and Ealing Council following the shelving of
the West London Tram project.

2.32

The 10 point plan highlights the absence of orbital infrastructure, contrasting this
with Paris where plans for new orbital routes are well advanced13. The need for an
overall long-term transport infrastructure plan for west London is identified, and is
13

MVA, Information Note on orbital routes in Paris, 2007

CS/25605/D/1E

27 February 2008

13

West London Orbital 2008 update

2. Setting the scene

included at point 5 in the plan. This also recommends the further assessment of
the West London Orbital proposals put forward by Symonds in 2002, including the
development of an outline business case.
2.33

The first step in this assessment is the updating of the work carried out in 2002, as
set out in this report which has been prepared for West London Business.
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3.

System choice

3.1

To create a step change in the orbital accessibility of west London and ensure a
credible alternative to car travel, a new transport facility would need to offer the
following characteristics:
•

High speed and frequent services;

•

Easy interchange with radial rail routes;

•

Buildable without excessive property take that would render the project politically
unfeasible and expensive;

•

Buildable without excessive interference with existing rail infrastructure, and
avoiding if possible the need for additional stops on existing radial train services;

•

Connections to existing and potential major employment sites and town centres;

•

A service of at least ‘metro’ level in the hierarchy of transit systems.

3.2

These basic requirements indicate that the proposed orbital transport system
should be seen as an addition to the structure of London's strategic rail system
(akin to a new trunk road) and not as simply a local railway or tram (comparable to
a district distributor road).

3.3

A scheme of this nature would not rule out complementary improvements to local
orbital services (such as bus route 65, or north-south bus routes through Park
Royal). Indeed the latter should interchange with the new metro at intervals. Nor
should it be incompatible with any new surface options such as improved bus lanes
or trolleybuses along the Uxbridge Road. On the contrary, local improvement
options should seek to interchange with the new system to facilitate local
distribution of new trunk commuters.
Assessment of mode options

3.4

The starting point in deciding on a service that would meet the above specifications
is a consideration of the available modes of transport.

3.5

The next step is to assess the various public transport modes against the
specifications set out above. This is because, in large measure, the mode choice
will determine the search criteria for a route. For example, there would be no point
in considering a high capacity surface system unless there is a clearly realisable
corridor.

3.6

Capita Symonds’ analysis has shown that any surface level corridors that could
serve the whole of west London, linking all the key radials, have long since been
utilised either for development, or for public open spaces in which a major new
transport system could not practically be located. Similarly, no route was evident in
this preliminary analysis for a mainly street-running orbital tram/LRT system, given
the problems of resolving local frontage access.
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Figure 10
Comparison of transport system types
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3.7

Whilst an enhanced orbital bus or trolleybus service could add significantly to local
accessibility, it would not provide the strategic or ‘macro’ accessibility that is
needed to achieve a major change in mode for existing or future commuter trips.
Hence it would not support any significant new development or regeneration.

3.8

Thus the mode choice analysis led quite rapidly to the realisation that an
underground solution of some kind was needed. As indicated on the table, (figure
10), these range from high capacity, high cost systems such as the Paris RER and
Crossrail, through to simpler automated light rail metro systems.

3.9

In terms of cost, an underground metro would clearly require investment at an
altogether higher level than has previously been contemplated in west London for
public transport. However the potential benefits would be similarly higher. The
Commission for Integrated Transport's report "European Best Practice in Delivering
Integrated Transport" published in November 2001 highlighted that the UK has
consistently under-invested in transport compared with our European neighbours.
As a result we are the most car-dominated country in Europe. The report's
introduction concluded:
"Today we stand at a crossroads between a US-style car culture and a sustainable
European multi-modal system. The decisions we take now and the levels of
investment that we attach to them will determine where we end up."

3.10

Accordingly, and in contrast to those who have looked at the problem before, we
have not rejected an underground solution as obviously too expensive. Rather, we
have seen it as the logical response to current car restraint policies. However an
underground solution for west London need not be nearly as expensive per
kilometre as central London schemes such as the Jubilee Line and Crossrail, which
have to contend with the complications of working in the city centre in an
already-crowded subsoil.

3.11

For the levels of passenger flow likely to have to be catered for, the most
appropriate system will almost certainly be an automated light rail metro system.
One of the recommendations of Symonds’s 2001/2 study was that there should be
a review of the concepts put forward at the Institution of Civil Engineers ‘World Best
Metro Practice’ conference, 10-11 April 2002. Symonds carried out this review at
the time, and concluded that the Copenhagen metro (then at the planning stage)
appeared to be the most promising system that was suitable for the West London
Orbital project.

3.12

The Copenhagen Metro is based on a concept similar to the Dockland Light
Railway but with the benefit of 25 years further evolution. Slightly over half the
Copenhagen Metro is in tunnel, and the third stage (to the airport) opened in
September 2007. Given the relevance of this to west London, some key details of
the Copenhagen Metro are set out below.
The Copenhagen Metro concept

3.13

The Copenhagen Metro is complementary to an existing heavy-rail suburban
railway system, which it intersects at various points. The population of greater
Copenhagen is 1.08 million, which is about the same as the combined populations
of Ealing, Hounslow, Brent and Hillingdon.
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3.14

The system uses short driverless vehicles on a dedicated secure track with high
frequency, with the downtown section typically operating with a 1½ minute
headway. The short train length has made it possible to minimize the footprint of
stations but still retain a high capacity because of the service frequency. Power is
from a third rail which allows a smaller tunnel diameter than an overhead supply.

3.15

The trains are 39m long, one metre shorter than the vehicles proposed for the
West London Tram. The trains have an open walk-through design. There is stepfree access from street level to trains, allowing wheelchairs and cycles to be
carried throughout. At all underground stations there is a platform edge barrier
(similar to the new parts of the Jubilee Line) to give a “horizontal elevator” feel. An
advantage is that the piston effect of air in the twin tunnels is not all wasted.

Figure 11
Photographs of Copenhagen metro
3.16

Photographs of the Copenhagen metro are shown at figure 11. Cross sections
through stations are given at figures 12 and 13. The latter includes a typical
passenger flow analysis for interchange movements between the metro and the
regional and s-train services which it intersects.

3.17

Because the lines have been designed specifically for an all-stopping metro
service, there is no requirement for smooth high speed horizontal and vertical
alignments through stations, as would apply for main lines that also carry nonstopping services. Stations are relatively close to the surface, but on leaving each
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station the train goes downhill and gathers speed thereby, and the tunnel enters
the easier geology at greater depth (maximum 33m). On the approach to the next
station the tunnel rises again, as shown at figure 14.

Source: Ørestad Development Corporation

Figure 12
Long section through Copenhagen metro station

Source: Ørestad Development Corporation

Figure 13
Cross section through Copenhagen metro station
3.18

The underground stations are built to a standard design, within a cut-and-cover box
of approximate dimensions 20m x 60m. (To put this in context, the articulated
buses used on the Uxbridge Road in west London are 18m long.) Because of the
relatively small size of the stations, their construction was unobtrusive. Once the
stations were in place, a tunnel boring machine (TBM) was used to construct the
tunnels, passing through each station box as it proceeded.

3.19

The project was carried out using an Environmental Management System in
accordance with BS7750. A significant part of the design was carried out by British
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companies. The tunnel segments were manufactured in the UK by Taylor
Woodrow Southall, using a mix previously developed for the Channel Tunnel.

Source: Ørestad Development Corporation

Figure 14
Copenhagen metro – geological long section
3.20

3.21

Some key parameters are:
•

Length 21km (11km tunnel, 10km elevated or embankment)

•

Cost £1,100m

•

Tunnel diameter: 4.9m (inner) 5.5m (outer)

•

Minimum track radius: 240m (line) 50m (depot)

•

Typical depth of station platforms: 18m below ground level

•

Train speed: 80 km/h maximum, 40km/hr average

•

Vehicle capacity: 96 seated + 204 standing = 300 total
For our preliminary assessment of a new orbital metro through west London, we
have assumed a similar specification would be adopted. The building of the
Copenhagen Metro was well documented at the opening conference14 and
information about that system is thus readily available.

14

Proceedings of the Copenhagen Metro Inauguration Seminar, 21-22 November 2002
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Route options
Summary of key requirements

4.1

In this chapter all the preceding considerations are brought together. Two routes
are suggested, that in different ways meet the basic specifications for a west
London Orbital. First, a summary of considerations thus far will be helpful.

4.2

Chapter 2 looked at the west London economy and the limitations of existing public
transport provision. This led to the conclusion that, given current parking
standards, only a ‘step change’ in orbital public transport services would offer the
kind of accessibility needed in west London.

4.3

Chapter 3 then outlined a basic system specification to deliver this step change. It
also considered how effectively different public transport modes might meet this
basic specification. It concluded that only a tunnel-based metro system would be
suitable, a suitable model being the Copenhagen Metro.

4.4

The introduction of new stations on existing rail lines can be problematical, for a
number of reasons. If a completely new stop is introduced, this slows down all
existing services on the radial line, the disbenefits of which will reduce the overall
benefits of providing the new orbital system. If an existing station is moved along a
radial line to the point where the new orbital line crosses, this will inconvenience
the users of the station at its present location, and could have an unacceptable
effect on local land values. Further, the disruption during construction would be
substantial.

4.5

Accordingly, our start point has been that the new orbital line should pass directly
below (or very close to) an existing station on each radial line intersected. If
possible the relevant station should be one at which fast and semi-fast trains
already stop, as well as local trains.

4.6

At the initial planning stage, it was assumed that a parcel of land 20m x 60m can
be found adjacent to each existing station, within which an underground cut-andcover station ‘box’ can be constructed without unacceptable relocation effects on
the existing land use. In this way the existing roles of the relevant stations as
transport interchanges will be reinforced. Later, once possible routes had been
identified, a visual check was carried out on site to confirm that this assumption
was a reasonable one, albeit that compulsory purchase powers might be needed.
Further details are given in Chapter 6.

4.7

On this basis, two possible route options for a west London strategic orbital have
been developed. Both run from Surbiton to Brent Cross. The chosen terminal
points could be affected by any future decision to undertake similar studies for
north and south London.

4.8

Surbiton is on the fast main line out of Waterloo, just before the point where the
Woking and Cobham lines diverge. An alternative to Surbiton for a southern
terminus would be Wimbledon, but this would result in a long ‘dead’ stretch
beneath Wimbledon Common and Richmond Park.
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4.9

At the northern end, Brent Cross is already an important public transport
interchange, and the area has been identified as one of the largest redevelopment
sites to the west of central London. It has been assumed that the ‘Staples Corner’
station would be an interchange on the Thameslink line, at the new station planned
to serve the west side of the Cricklewood redevelopment area. Assuming the
present plans for Cricklewood development proceed including the internal transit
system, the new Thameslink station may be a more suitable northern terminus than
Brent Cross tube station. However the latter has been assumed in this report for
costing purposes.

4.10

The two routes are shown on figure 15, and are as follows:
•

An ‘Outer Route’ via Kingston, Hounslow, Southall, Greenford, Wembley and
Staples Corner; and

•

An ‘Inner Route’ via Kingston, Richmond, Brentford, Ealing Broadway, Park
Royal, Wembley and Staples Corner.

Source: Symonds WLO report 2002

Figure 15
Routes considered for West London Orbital
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Outer Route
4.11

The underlying consideration when developing the Outer Route was the priority
within west London boroughs to support employment creating developments in
areas where unemployment and social exclusion indices are worst. On this basis,
Hounslow and Southall emerged as two starting points for defining a route.

4.12

The next step in achieving a workable route was to link the regeneration priority
areas to existing radial transport nodes with sites available to develop in support of
local regeneration.

4.13

Southall has been identified as a Priority Community Regeneration Area by West
London Leadership. An interchange at Southall station on the Great
Western/Crossrail mainline route would also support proposed development on the
large British Gas site.

4.14

A route linking some of the existing town centres as well as supporting such
regeneration areas would be particularly supportive of borough and GLA planning
policies.

4.15

Hounslow Central station on the Heathrow branch of the Piccadilly tube line was an
obvious choice based on these criteria. Hounslow is an established town centre
with many established businesses that could expand further if the necessary
improvement in orbital accessibility were to be realised. It is shown as a
Metropolitan Centre in the London Plan (figure 3), and could become a focus for
new employment uses.

4.16

A route incorporating these nodes could also include Greenford, with a Central Line
connection, North Wembley on the Bakerloo Line and London Overground, and
Wembley Park which offers scope for interchange with the Jubilee and
Metropolitan Lines. Greenford is an established industrial and commercial district,
with potential for regeneration. With improved orbital links, Wembley would also
offer major office and commercial growth opportunities as well as contributing to
the considerable need for regeneration in this part of Brent.

4.17

Other stops as well as the terminals for the route have been selected with a view to
good interchange with the mainline and underground rail networks.

4.18

The distance by tunnel from Surbiton to Brent Cross on this Outer Route is about
31 km. Figure 16 shows the route diagrammatically, assuming a southern terminal
at Surbiton. Because of the greater distance between stations than occurs at
Copenhagen, average speeds would be higher, with a transit time from Surbiton to
Brent Cross of 36 minutes.

Figure 16
West London Orbital – Outer Route
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Inner Route
4.19

A slightly shorter Inner Route, shown diagrammatically on Figure 17, has also been
identified. For this, the key determinant has been to maximise the use of existing
radial rail infrastructure, by providing the best possible orbital to join up key present
public transport nodes. In addition, development sites are served directly where
possible.

Figure 17
West London Orbital – Inner Route
4.20

Although this strategy offers less direct support to the main regeneration areas, it is
designed to achieve maximum connectivity. Thus it actually serves a larger
number of potential development sites, albeit less directly. It also supports key
areas of existing development where scope for expansion is currently very
constrained because of parking standards.

4.21

The Inner Route is also somewhat shorter than the Outer Route, at 25 km from
Surbiton to Brent Cross. Because of the geography of existing rail lines in west
London, the Inner Route results in a more even spacing of interchange stations
with the various radials, as compared with the Outer Route. The transit time from
Surbiton to Brent Cross would be 28 minutes. No station would be more than 15
minutes from the interchange with Crossrail at Ealing Broadway.

4.22

The Inner Route’s lower cost and greater opportunity for direct benefit to and
involvement of the private sector are likely to prove crucial when it comes to
comparing costs and benefits of the different options. For this reason, the Inner
Route has been assumed for the catchment area tests described in the next
chapter, and for the costing described in the chapter following.

4.23

It is recognised that at the next stage of study, a formal evaluation will need to be
carried out to demonstrate the actual best choice of route. There will also need to
be an investigation of whether any further intermediate stops can be justified, not
connecting with radial rail lines.
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5.

Performance of the West London Orbital

5.1

As explained in the previous chapter, for the purposes of testing the effect of a
West London Orbital metro an Inner Route has been assumed, with an interchange
with Crossrail at Ealing Broadway. This choice should not be taken to pre-judge
the outcome of a full route evaluation that should follow at the next stage. In the
full evaluation, the development potential of the areas surrounding each station will
need to be examined in depth, a process that is beyond the scope of the present
study.

5.2

To test the usefulness of the new metro, the change in public transport accessibility
to various sites has been considered. Some of these test sites lie close to a station
on this particular route for the new metro (Wembley, Park Royal, Brentford), and
others do not (Heathrow, Southall). The test sites away from the new metro can
still benefit from it, using the radial railways already serving these sites.
Use and limitations of the program ACCESSION

5.3

The tests have been carried out using ACCESSION15, a program that calculates
the public transport travel times to a destination from a matrix of origins across
London. The availability of this program represents a major improvement from the
methodology used by Symonds for the 2001/2 study, when public transport travel
times had to be calculated manually.

5.4

ACCESSION uses current public transport timetables. These include buses and
trams as well as trains and tubes. A walk speed of 4.8 km/h is assumed for travel
to the nearest suitable boarding point.

5.5

The journey times are based on average wait times and timetabled journey times.
Consequently delay caused by poor network performance or congestion are not
accounted for, even if these are a regular occurrence. The quoted times do not
represent the number of minutes one would need to allow to meet a deadline, such
as an airport check-in.

5.6

Also, some journeys involve a number of changes, which increases the probability
of delay if one stage on the journey does not run to time (for example if a local bus
connection to a half-hourly train service is two minutes late, the journey time can
increase by 30 minutes). Generally rail based public transport has greater
predictability of travel time than buses, particularly during school term time. The
journey times calculated by ACCESSION will often be lower than those calculated
by the TfL Travel Planner website, because the latter builds in greater tolerance for
changing times.

5.7

For the proposed new railways, the timings for Crossrail have been taken as
published on the Crossrail website. For West London Orbital, similar start/stop
and cruising speeds to Copenhagen have been assumed, with a peak service
interval of 3 minutes. No other improvements have been assumed. As a result,
the plots underestimate the probable real effect of these lines, as in practice the
relevant stations are likely to become stronger hubs for local bus routes. Also, the
15

ACCESSION version 1.5, Citilabs
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plots do not reflect the improved journey time reliability arising from the transfer of
some trips from bus to metro, as explained above.
5.8

A further substantial improvement in accessibility could be achieved by promoting
the use of cycling as a transport mode to the nearest station. At present, there is
an almost total absence of secure (as opposed to just CCTV-covered) cycle
parking at rail and tube stations in west London. The construction of a new railway
gives a one-off opportunity to provide such facilities. On the Copenhagen Metro, at
least some of the cycle parking at every deep-level station is provided at station
concourse level.

5.9

The ACCESSION calculations assume that passengers would be prepared to
make more than one change in the course of a journey. This assumption is
reasonable where services are frequent (as with West London Orbital services),
but less so where service intervals are longer.

5.10

For each site tested we have assessed:
1 Existing public transport catchment area up to 60 minutes;
2 Future catchment area with Crossrail and West London Orbital inner route;
3 Changes to the existing 60 minute catchment area resulting from Crossrail;
4 Changes to the with-Crossrail 60 minute catchment resulting from addition of
West London Orbital inner route (i.e. with Crossrail interchange at Ealing
Broadway).

5.11

Version 3 of each plot also show the origins of journeys to work at the relevant site,
taken from the 2001 census, this being the most comprehensive data source
readily available for trips by all modes. It is important to include origins for trips by
car as well as those that already take place by public transport. The whole
objective of the West London Orbital is to encourage a transfer of mode away from
car by making it realistically possible to make orbital train trips. A simple
examination of current public transport trip matrices would exclude many potential
users.

5.12

For the reasons given at paragraphs 5.6 to 5.9 above, Version 2 and 4 of each plot
will underestimate the average journey time improvement with West London Orbital
in place. However the Version 4 plots give a reasonable indication of areas that
would benefit from the building of the West London Orbital.

5.13

Although the Version 3 plots show only limited improvements to catchment areas in
west London arising from Crossrail, it should be remembered that the prime benefit
of Crossrail in west London will be the removal of existing overcrowding. This will
not be reflected in the ACCESSION plots.
Assessment of the plots

5.14

The Wembley stadium existing plot 18-1 shows that Wembley already has good
connections to Central London. Public transport access to southwest London is
poor. Crossrail (18-3) adds little to the catchment area except in and beyond
Docklands. The West London Orbital (18-4 and 18-2) makes the whole of west
London accessible within an hour by public transport.
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5.15

The Park Royal plots are based on a point 500m walk from the proposed new
station on the Central line adjacent to Park Royal station on the Piccadilly line. The
existing catchment area (19-1) is better than Wembley within west London,
because of the Piccadilly line which provides for some semi-orbital movement.
Crossrail (19-3) adds little to the catchment area except in and beyond Docklands.
West London Orbital makes northwest London much more accessible (19-4 and
19-2) including the Cricklewood regeneration area. It also opens up southwest
London, without the need to travel via central London as at present.

5.16

The Brentford plots show good existing connections to central London and, via
Clapham Junction, to Croydon (20-1). However there are poor connections to the
north and south. Crossrail has a negligible effect on the catchment (20-3),
although the relief of overcrowding on the Piccadilly will be of some benefit. With
the West London Orbital, the catchment is extended to Watford and most of
southwest London (20-2 and 20-4). It should be noted that the employee locations
(20-3) from the census pre-date the arrival of Glaxo Wellcome (now part of GSK) at
Brentford.

5.17

The Heathrow plots show an existing catchment skewed towards central London
via Heathrow Express, and to areas that can be reached easily from Paddington
(21-1). Crossrail serves Heathrow directly, and adds areas along the route such as
Slough because of the improved frequency of services (21-3). With West London
Orbital, most of west London is within an hour's travel by public transport (21-2 and
21-4) which would be of considerable assistance to many passengers flying from
Heathrow. However the employee plot (21-3) shows that even with Crossrail and
West London Orbital in place, better links to the south-west would also be highly
beneficial.

5.18

The Southall plots are based on a point 800m (10 minutes) walk westwards from
the rail station. The current catchment area is fairly limited, and is skewed towards
the existing national rail service from Paddington. Crossrail will serve Southall
directly, but from a catchment point of view will only improve access to east
London. The West London Orbital would bring most of west London into the one
hour catchment area, by changing at Ealing Broadway. The Southall plots are
representative of sites that do not lie on the actual route of the West London
Orbital, but can tap into it by a frequent service on an existing radial line. This
illustrates how the strategic network improvement suggested would have
widespread effects throughout west London.
Predicted use of the West London Orbital

5.19

The foregoing assessment indicates that a considerable number of journey-to-work
trips that currently take place by car might transfer to public transport if a West
London Orbital were built. However the extent to which this transfer would take
place would depend on a number of external factors that may well affect travel in
west London over the next two decades:
•

A continuing increase in the real price of petrol, possibly with intermittent petrol
rationing during international crises;

•

Introduction of road pricing further out from the centre of London (as is now
firmly planned for the Netherlands);
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•

Parking restrictions at existing workplaces as well as new development,
including extended CPZ areas;

•

Escalating road congestion;

•

The spread of integrated ticketing (Oystercard) to all National Rail services in the
London area.

5.20

Each of these factors individually would have only a limited effect on mode change.
Cumulatively, however, they are likely to lead to a situation where public transport
becomes the option of first choice, provided of course that credible public transport
exists that does not require travel via central London for longer orbital trips. The
introduction of congestion charging in central London would not have gained such
widespread acceptance if there had not been a good alternative public transport
system, and the same will apply if road charging is introduced to outer areas
including west London.

5.21

Other factors, that could reduce the relative attraction of public transport, include:
•

Major terrorist incidents on the rail system;

•

Fare increases that exceed the cost of motoring in real terms;

•

Charging unrealistic fares for newer sections of the London rail network (lessons
can be learnt from the overpricing of Heathrow Connect services); and

•

Failure to complete a simple integrated ticketing system for all public transport in
London, including national rail services.

5.22

There would be an element of feedback, in that a reduction in road congestion
arising from the transfer of some trips to rail following the construction of the West
London Orbital could increase the relative attraction of driving. This effect would
best be controlled by road pricing or parking policies.

5.23

In addition to the foregoing first-order effects, a number of second-order effects
could over time be even more significant:

5.24

•

A continuous concentration of employment in central London could, over the
next two decades, weaken the west London economy to the point that it
becomes made up only of small-scale businesses not requiring large catchment
populations; or

•

If West London Orbital is built, employers in west London would have a much
wider catchment population and would draw from an increasingly wide area (as
happened in the Southeast Region following the building of the M25).
It can be seen that the prediction of the use of a West London Orbital is far more
complicated and difficult than, for example, predicting the use of a scheme like
Crossrail. The latter will largely attract trips that currently already take place by
public transport, but will be easier and quicker to make in future.
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5.25

The modelling of the second order effects will be important. At the planning stage
of the M25, there was much debate as to whether three lanes each way could be
justified on all sections, or whether two lanes would suffice in some places.
Experience has shown that once a new facility exists, origins and destinations
relocate to take account of this.

5.26

Because such a high proportion of the initial patronage of the west London Orbital
would require such a large shift in transport mode, predictions are particularly
uncertain. However this should be considered in the context of an established car
parking policy for outer London that is based on a future car mode share of
between 3% - 20% for journeys to work, as compared with the present typical
figure of 60% - 70%.

5.27

Whilst the primary justification for the West London Orbital will relate to
employment, if it is built it will allow orbital public transport trips for other journey
purposes such as shopping, leisure and education. Existing centres in west
London will be exposed both to increased opportunity and increased competition.
However, given that major competition exists already in central London, it is
probable that the main effect will be to expand catchments for existing niche areas
(Richmond being an obvious example).

5.28

Access to leisure would also be improved significantly, with for example Wembley
Stadium becoming much more accessible by public transport.

5.29

The plots for Heathrow (figure 21) illustrate the potential importance of the West
London Orbital for international journeys.

5.30

All the foregoing will need to be taken into account at the next stage of
investigation.
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Figure 18-1
Wembley Stadium - existing public transport isochrones

Figure 18-2
Wembley Stadium - isochrones with Crossrail and West London Orbital
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Figure 18-3
Wembley Stadium – improved travel times resulting from Crossrail

Figure 18-4
Wembley Stadium – improved travel times resulting from West London Orbital
(assuming Crossrail already in place)
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Figure 19-1
Park Royal - existing public transport isochrones

Figure 19-2
Park Royal - isochrones with Crossrail and West London Orbital
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Figure 19-3
Park Royal – improved travel times resulting from Crossrail

Figure 19-4
Park Royal – improved travel times resulting from West London Orbital
(assuming Crossrail already in place)
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Figure 20-1
Brentford - existing public transport isochrones

Figure 20-2
Brentford - isochrones with Crossrail and West London Orbital
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Figure 20-3
Brentford – improved travel times resulting from Crossrail

Figure 20-4
Brentford – improved travel times resulting from West London Orbital
(assuming Crossrail already in place)
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Figure 21-1
Heathrow T123 - existing public transport isochrones

Figure 21-2
Heathrow T123 - isochrones with Crossrail and West London Orbital
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Figure 21-3
Heathrow T123 – improved travel times resulting from Crossrail

Figure 21-4
Heathrow T123 – improved travel times resulting from West London Orbital
(assuming Crossrail already in place)
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Figure 22-1
Southall Gasworks - existing public transport isochrones

Figure 22-2
Southall Gasworks - isochrones with Crossrail and West London Orbital
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Figure 22-3
Southall Gasworks – improved travel times resulting from Crossrail

Figure 22-4
Southall Gasworks – improved travel times resulting from West London
Orbital (assuming Crossrail already in place)
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6.

Engineering and Cost

6.1

For the reasons explained earlier in this report, a tunnelled solution would be the
only effective means of creating an orbital transport system with the capacity to
create a step change in public transport commuting. In this section further
consideration is given to the implications of this conclusion for construction, costing
and operation of an orbital metro.

6.2

In the 2001/2 study, Symonds looked at the costs of a number of recent European
metro projects, and noted a wide range of costs per route kilometre from different
schemes. These included metros of various levels of complexity, in cities with
regulatory regimes that would not necessarily apply in the UK.

6.3

London’s Jubilee Line extension (JLE) emerged as the most expensive scheme
reviewed, at in excess of £130 million per km of route. Lower on the scale were
schemes in Paris (Meteor) at £110 million per km, Lisbon at £85 million per km,
and Madrid at £26 million per km.

6.4

As a benchmark for costing a new scheme, the JLE may be discounted because of
the very particular circumstances. These included a serious collapse resulting in
delays, the need to duplicate signalling systems, the grand architectural scale of
the stations reflecting its Millennium project status, and the high passenger flows to
be catered for.

6.5

The low cost for Madrid will have arisen in part from the benefits of scale and
continuity, with over 60 km of new tunnelled metro being built in the six years prior
to the 2001/2 study. The Madrid metro generally uses a single-bore tunnel
containing both tracks, an arrangement unlikely to be acceptable in the UK.

6.6

For the Copenhagen metro, it is not easy to isolate the cost of the tunnelled
sections already completed, as the costs of so many other elements of the scheme
are spread across the whole project. The average cost for stages 1 to 3 was £52
million per km, with 11 km out of 21 km in tunnel. For the recently commenced
stage 4, which will run wholly in tunnel under the city centre for a distance of 14
km, the estimated cost is DKK 10 billion, which equates to £65 million per km (2001
prices excluding VAT).

6.7

In the six years that have elapsed since Symonds’s 2001/2 study, the tunnelling
industry has continued to mature. Tunnel Boring Machines (TBMs) are becoming
increasingly standard items of equipment, and are more reliable. Further, the scale
of tunnel likely to be required has also become clearer in the light of experience
from Copenhagen and elsewhere.

6.8

Compared with building a metro line in inner London, constructing an entirely new
West London Orbital should be relatively uncomplicated. There would be no
requirement to connect into legacy rail tunnels built up to a century ago, nor to
connect into older signalling systems. Also, there would be no requirement to
maintain existing passenger flows, as will happen for example on Crossrail when
existing lines are converted for use as part of this.
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6.9

Futhermore, the fact that there is no comparable existing orbital line means that the
new orbital will not have to carry a large existing demand as well as trips
transferred from car travel. This contrasts with, for example, the West London
Tram, the base load for which would have simply been transferred from an existing
bus service on the same route. As a result, it is reasonable to assume that a
tunnelled metro with relatively modest capacity (by metro standards) would suffice.

6.10

The following comparison puts the scale of the West London Orbital tunnels in
context:
Scheme

Internal diameter
(m)

Internal crosssectional area (m2)

Station platform
length (m)

High Speed 1
(to St Pancras)

7.15

40

400

Crossrail

6.0

28

245

Copenhagen/DLR/WLO

4.9

19

40

London tube
(Victoria Line)

3.8

11

122

6.11

It can be seen that the stations for the West London Orbital would be substantially
shorter than those proposed for Crossrail, at 40 m compared with 245 m. This
reflects the lower population density in outer London as compared with central
London.

6.12

Accordingly, the cost of a West London Orbital can be expected to be substantially
lower per kilometre than a major scheme such as Crossrail. As noted earlier, the
total cost of the Copenhagen metro which includes 11 km of twin tunnels was £1.1
billion.
Geotechnical considerations

6.13

The expected sub-strata along the inner (Ealing Broadway) route of the West
London Orbital are shown on figure 23. This data has been taken from existing
geological records, and will need to be verified in detail during the geotechnical
investigations that will be required at the next stage of the project.

6.14

Assuming that the stations are built at a similar depth to those at Copenhagen, with
a typical platform level of 18m below ground, the tunnels would be entirely within
the London Clay stratum. This is likely to be an easier tunnelling material than the
water-bearing limestone encountered in Copenhagen, especially as the water
levels had to be retained during construction to avoid damaging the timber piles
that are widespread in Copenhagen.

6.15

The station boxes would be built downwards from ground level, using either
diaphragm walling or contiguous bored piles. Both these construction methods are
widely used in London for buildings that incorporate basements.

6.16

It is possible that the geotechnical investigations at the next stage will indicate that
cut-and-cover may be more sensible than bored tunnelling for some sections of the
route, particularly adjacent to stations (for example, if comprehensive
redevelopment is envisaged as part of the overall proposals).
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Source: Symonds WLO report 2002

Figure 23
West London Orbital – Geological section
Construction costs
6.17

At this early stage of scheme investigation, any estimate of costs must be subject
to caveats. However, on the basis of the information currently available, Capita
Symonds’s estimate of costs for the inner route of the WLO as shown at figure 17
is £1.75 billion. This figure excludes the following items:
•

Land purchase

•

Design and contract administration fees

•

Unforeseen geotechnical complications, including effects of any deep bored
piles beneath buildings along the route that cannot be avoided

•

Any costs of modifying the Oystercard system to recognise the fact that the rail
network would no longer be almost entirely radial

•

Value Added Tax

6.18

The cost of land purchase is likely to be mitigated by the significantly higher land
values that will arise after completion of the scheme, in the vicinity of stations.
Each station will need to be assessed individually to see what form of
redevelopment would be sensible. From the visual inspection on site, it would
seem that Richmond and Kingston will be the most challenging stations to design,
but with the highest potential for development gain.

6.19

A key decision to be taken at each station will be whether to take the opportunity to
replace the existing booking hall at the same time as the adjacent new West
London Orbital station is being built. Where booking hall replacement does take
place, this will normally result in the minimum possible walk distance between the
existing platforms and the new underground platforms. Also, the need to purchase
land adjacent to the station will be reduced.
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6.20

The orientation of the new station box at each station will typically be roughly at
right angles to that of the existing platforms. It would theoretically be possible to
construct the new station box beneath the existing station, so that the existing
tracks and platforms span across the middle of the new station box. Although this
would be disruptive to existing train services for a short time during construction,
the initial site inspection suggests that this approach may be worth considering at
one or possibly two stations. However much will depend on the cost and
availability of adjacent property.

6.21

In some cases it may be sensible to purchase an area of land greater than the
minimum 20m x 60m rectangle needed for the station box, and to build on the land
just outside the rectangle. This would enable roof lights to be provided at ground
level above the actual station, to allow daylight to penetrate as far down as
possible. An example of rooflights above a Copenhagen station is shown at figure
24 (note also the elevator from street level).

Figure 24
Roof lights above Copenhagen metro station
6.22

The risk of unforeseen geotechnical complications occurring will reduce once a
detailed geotechnical survey has been carried out. It should be possible to choose
a detailed route that does not affect piled foundations beneath existing buildings,
but this will also need to be checked at the next stage.

6.23

The construction cost would rise if additional stations were added to the scheme.
Any additional stops would cause delay to through passengers. Both these factors
would have to be weighed against the benefits arising from providing additional
stops. The two most obvious additional station locations for consideration are at
Neasden and Ham, as these lie on the two longest stretches of tunnel without a
planned station.
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An approximate breakdown of the costs is as follows:
Running tunnels

50%

Stations

19%

Signalling/communications/trains 15%
Drainage and track

7%

Maintenance depot

6%

Escape shafts

3%

Maintenance depot
6.25

At some point along or adjacent to the route there will need to be a maintenance
depot for the new metro. This could either be an entirely new facility, or could be
an extension or adaptation of an existing facility on one of the many radial lines
crossed. Existing depots include Cricklewood, Wembley Sidings, Acton Yard, Old
Oak Common, Northfields and Wimbledon Park.

6.26

The location of a suitable site for this will require a special study, which will need to
consider not just the requirements of the new metro but also the scope for
rationalising existing facilities near the route. For example, the Eurostar depot at
North Pole has recently been relocated following on from the opening of High
Speed 1 to St Pancras, and the knock-on effects of this will need to be considered.

6.27

Given that the route of the new metro is expected to be wholly below ground, a
short length of spur tunnel leading up to the maintenance depot will be required.
This will also be used for the initial delivery of trains. Depending on the
construction sequence adopted, the spur tunnel may also be useful for spoil
extraction from the tunnelling works.
Escape shafts

6.28

For the purposes of costing, it has been assumed that no point in the tunnels will
be more than 300m from either a station or an escape shaft. This figure has been
adopted from Copenhagen without further review. It means that, for example,
between two stations 1.2km apart there would be two intermediate escape shafts.

6.29

Each escape shaft will require a building or ‘room’ at ground level of approximate
area 10-15m2, and height 3m. Where the shaft is also used for ventilation, the
approximate area will rise to 20-25m2. The latter requirement may typically arise at
one point between each pair of stations.
Requirement for operational independence

6.30

An examination of previous major rail projects suggests that where a project is
operationally independent of existing lines, greater certainty of costing is likely to
arise. Thus, for example, the costs of constructing High Speed 1 have not
escalated in the same way as those for the Jubilee Line Extension or Crossrail,
both of which are so intricately connected to existing lines.
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6.31

For this reason, any suggestion to incorporate even short sections of existing line
into the West London Orbital should be treated with great caution. It would be very
easy to underestimate the administrative friction costs that this could introduce,
unless the right-of-way concerned could be truly dedicated “with vacant
possession”.

6.32

The only section of route where an existing line might conceivably be incorporated
is the Dudden Hill freight line, as being promoted by the Campaign for Better
Transport, but we suspect that once a more detailed study is done it will prove
difficult to provide sufficiently good interchanges with existing radials. Also, this
option does not directly serve Wembley Stadium, a key destination. This option
should be investigated further during the next stage of preparation work, but at this
stage it would be prudent to assume for funding purposes that a fully tunnelled
scheme will prove to be the optimum solution.
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7.

A strategy

7.1

This section considers what steps will be involved in moving on to the next stages
of development of this project.

7.2

It must be understood from the outset that this is a long term proposal. Much effort
has gone into the preparation of TfL’s transport plan T2025, and this proposal is
not intended to supplant any parts of that. Rather, it arises from recognition that to
implement the T2025 strategy of improving orbital routes in west London will
require a larger scheme than has been considered hitherto. This will therefore
have a longer lead time than smaller schemes, albeit that it will be more farreaching in its consequences.

7.3

Just as it took a number of years for the concept of the High Speed 1 line to be
accepted, the proposed West London Orbital is similarly likely to be some years in
gestation before acceptance. However it will be too late to start planning only
when other factors such as major increases of the cost of motoring occur. Also,
the absence of any long term proposal on the horizon would be a further factor
discouraging investment in west London.

7.4

Whilst there will be an important role for private sector partnering, public sector
funding will almost certainly have to be the main component of the finance. The
objective of the proposal is to create an integrated rail network for the whole of
West London, rather than promote a freestanding one-off project such as Heathrow
Express that addressed a limited market. Any attempt to recover the construction
cost wholly or largely through the fare box is unlikely to succeed.

7.5

It will therefore be necessary to win the backing initially of the relevant public sector
transport agency, Transport for London, and the Mayor. Once the project is
established, backing and funding from central government will also be required.

7.6

To achieve this, action will be needed in each of the following areas:

7.7

•

A full review of construction costs, including plotting suitable alignments for
evaluation;

•

An assessment of demand for and hence the benefits of the proposed metro;

•

An evaluation of the best route and station locations, followed by their protection
from development that could prejudice the new metro;

•

Recognition of the long-term costs of not building the project;
Once fully analysed, the benefits and costs must be effectively presented to the
key decision-makers. Thereafter it will be important to maintain the momentum of
west London business and public sector interests behind the project.
Review construction costs

7.8

The £1.75 billion estimate given in the previous chapter is subject to a number of
provisos. A detailed look at the actual alignments worthy of testing will be needed,
which as a minimum should cover the two routes shown on figure 15.
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Recent experience from London’s Docklands Light Railway extensions, the
Copenhagen metro and other similar schemes should be discussed with the
relevant promoters and technical teams. Some aspects of these projects can be
adopted relatively straightforwardly, and others may be capable of improvement to
make the West London Orbital more cost-efficient.
Quantifying the Benefits

7.10

At a very general level the major benefit of a west London regional metro is easy to
perceive. It is simply a minimum requirement to prevent the economic success of
west London from being curtailed by workplace parking restrictions. Scope for
regenerating areas of high unemployment will similarly be retarded in the absence
of effective orbital public transport.

7.11

This level of analysis is of course insufficient to justify significant investment in the
project. In order to demonstrate the validity of the strategic argument some
analytical tests will have to be carried out. These should test demand for the west
London Orbital in the same way that other major infrastructure projects would be
tested.

7.12

In Chapter 5, some of the complexities of modelling demand for a scheme of this
kind are set out. Tests should not be restricted to conventional multi-modal
demand appraisal. This is because the relationship between residential and
employment locations will change in response to the new accessibility profile of
west London, and new travel patterns will emerge that were previously not
practical.

7.13

Such changes can only be captured in a more dynamic model. An example of
such a model was the M25 Orbit model, which takes into account land use
changes over a scheme's life. In all modelling tests, it will be necessary to
recognise the absolute upper limit of car travel possible in the light of current
parking policies.

7.14

Another factor that will need to be modelled will be the effect of radial switching.
The new metro will make it possible to make some journeys more comfortably by
switching radials in west London rather than changing lines one or more times in
central London. This flexibility could be of particular relevance during service
interruptions or major track maintenance.
Route evaluation and station locations

7.15

Using the more detailed engineering appraisal and demand modelling, a decision
should be made as early as possible as to where the new metro should run, if it is
in due course approved and funded. This will remove any uncertainty from other
areas and enable planning decisions to be taken with the possibility of a West
London Orbital in mind.

7.16

Two examples of where such an approach would be useful are
Cricklewood/Staples Corner and Ealing Broadway. At both these locations, new
stations are planned for Thameslink and Crossrail respectively. To make provision
for a future connection to an adjacent West London Orbital station box would be
relatively simple at this stage, but intensive development around these stations
over the next few years could otherwise introduce difficulties.
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7.17

Because the scheme will be in tunnel, the effect of any planning blight should be
minimal. The main effect of defining a preferred route is likely to be a debate on
whether additional stations should be provided. Some such debate would be
highly desirable, but time limits would need to be set to contain the period of
uncertainty.

7.18

Part of the route evaluation process will need to be a review of the terminal points.
If the concept of the West London Orbital is accepted, there are likely to be
pressures to extend the route at each end. This could result in the project being
implemented in stages, with the section with highest benefits being constructed
first. However the task of educating the public that there was now a genuine
choice of travel modes for orbital trips would be easier with a single opening date
for the complete system.
Recognising the effect of doing nothing

7.19

Current planning policies for London are creating an increasingly mono-centric city,
centred on the central London/Docklands area. To support this as London’s
population and prosperity increases, radial routes are being improved to provide
the necessary capacity.

7.20

However, as has been demonstrated by the rising costs of new rail schemes within
central London, it is becoming ever more expensive to expand radial capacity. The
costs of projects such as Crossrail are large compared with the suggested West
London Orbital – and this is just for Crossrail Line 1.

7.21

The main benefit of such a large concentration of activity into the centre of London
is that the agglomeration effect will be intensified yet further. However, this will be
accompanied by a loss of local job opportunities in west London, which offer
shorter journey distances for west London residents. Furthermore the
agglomeration effects within west London, which have been so important in the
past, will gradually reduce with time.

7.22

These effects are not easy to quantify but are nevertheless very important.

7.23

There needs to be a clear understanding of the consequences for the west London
economy if nothing is done. These include:
•

Development being effectively capped at around its present level;

•

No new major office headquarters investments;

•

An increasing number of west London residents who are dependent on
commuting to central London

•

Steady worsening in travel to work conditions for most commuters to west
London jobs;

•

Regeneration, at Southall and Hounslow for example, will be greatly hindered;

•

There will be development pressure in areas beyond the M25, and an extension
of outbound commuting, mostly car borne.

•

Some investments will be lost to the UK entirely.
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Funding the project
7.24

Because of the scale of the project, funding will be a major challenge regardless of
the outcome of the cost/benefit analysis.

7.25

As with Crossrail, the beneficiaries of the project will be widespread throughout
west London. Although there may be some opportunities for raising s106
contributions from development sites, this is unlikely to provide more than a modest
part of the funding. A fundamental difficulty of funding infrastructure in this way is
that developers need certainty of infrastructure provision to justify their planning
applications; but until the infrastructure is fully funded there is no certainty that it
will be provided.

7.26

Nevertheless it will be useful to see how successful Crossrail will be in attracting
funding from future development along the route, as this could be a pointer for
other schemes in future including the West London Orbital.

7.27

Assuming that oil prices continue to rise faster than inflation, there will be a
“windfall” source of taxation income arising from the additional VAT receipts on
fuel. Although government is generally resistant to hypothecation of such income,
the direct link between this type of income source and the need for better public
transport provision is indisputable.

7.28

Another source of funding could be the income from any road pricing scheme that
is introduced in outer London or beyond.

7.29

Ultimately, however, a political decision will be needed, similar to the decision by
the French to build a TGV system rather than a higher capacity motorway system.

7.30

Accordingly, it is vital that all relevant west London interests - private business,
local government and community representatives - make themselves familiar with
all the arguments in this report. Only in this way will it be possible to bring wellinformed pressure to bear upon key decision-makers.
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8.

Summary and Conclusions

8.1

West London is one of the UK’s key economic generators. Strategically located
between Heathrow Airport and central London, it is an employment centre of
international significance.

8.2

This success has been based primarily on road transport. Although a number of
rail lines (both national and London Underground) run through the sub-region, they
are primarily used for commuting to central London rather than for access to local
jobs. About two-thirds of journeys to west London jobs take place by car.
The problem

8.3

Traffic congestion is now a major concern in west London. The principal planning
tool used to control traffic growth over the last decade has been parking restraint,
by imposing a maximum parking standard for new development that equates to a
car mode share of 20% or less. The effect of this has been to halt the provision of
new or upgraded offices in west London, thus causing severe difficulties for
existing businesses that wish to expand. Existing businesses that are content to
continue operating without change are unaffected. Thus the west London
economy is becoming stagnated at its late 1990s state of evolution.

8.4

The key deficiency in public transport in west London is the lack of provision for
longer-distance orbital movements, typically of 5km or more. For journeys of less
than 5km, only cycling can generally offer journey times that are competitive with
car or motorcycle travel, and is being used increasingly for commuting. For longer
orbital journeys, car travel is almost invariably much quicker than other modes,
except for a few routes south of the river where interchanging at Clapham Junction
may offer a credible alternative to car travel.

8.5

Present proposals for rail improvements in west London are limited to Crossrail and
the re-branding of the North London Line as the London Overground. Crossrail will
have a major benefit in terms of increasing capacity, hence reducing overcrowding
on existing journeys to central London, but will have little or no benefit in improving
accessibility within the sub-region. The London Overground has few linkages with
the radial lines it intersects, and it would be very difficult, expensive and disruptive
to provide the necessary interchanges.

8.6

The effect of the foregoing is that west London is becoming increasingly a
dormitory for commuters to central London. West London will soon cease to be
considered a prime location for high-level employment of the type that requires
large catchment areas (the agglomeration effect referred to in the Eddington
report). Whilst these effects will intensify the agglomeration effect for central
London, the costs over time of providing and upgrading rail links to central London
are increasing rapidly, as exemplified by Crossrail.
A possible solution

8.7

This report has looked at what sort of strategic infrastructure improvement would
be required for employees of major west London businesses to no longer regard
car travel as their default mode of transport.
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8.8

Most west London homes and jobs are within reasonable reach of a railway station,
or could be made so at modest cost by further improvements to local buses and
cycle facilities. The solution proposed is to link together the many radial lines in
west London, so that they act together as a single cohesive system rather than as
a series of independent lines.

8.9

In practical terms, this can only be achieved by providing the new orbital facility in
tunnel. The system proposed for such a West London Orbital is an underground
metro similar in design to the recently opened Copenhagen metro, which in turn
was derived from earlier similar schemes such as Docklands Light Railway, but is
more modern. Short driverless trains would operate at frequent intervals, linking
together key existing stations on each of the radial lines currently passing through
west London.

8.10

Because the trains would be short and frequent, the size of stations would be
modest compared with those needed for heavy rail schemes such as Crossrail,
hence limiting the extent of land acquisition and the construction cost.
A possible route

8.11

Two routes have been considered for the West London Orbital, both running from
Brent Cross via Wembley and Kingston to Surbiton. These terminal points would in
due course need to be reviewed in the light of any possible extension of the routes
to the northeast and southeast. The outer route via Southall links together some
16 existing radial lines, and the inner route via Ealing Broadway links together
some 20 radial lines16.

8.12

The outer route directly serves key regeneration areas including Southall. The
inner route is designed to maximise connectivity, and serves a larger number of
redevelopment sites albeit less directly. Because of the shorter length of the inner
route (25km as compared with 31km for the outer route) it would be easier to fund.
For the purpose of preliminary testing, the inner route has been assumed.

8.13

The transit time from Brent Cross to Surbiton would be 28 minutes. No station on
the route would be more than 15 minutes from the interchange with Crossrail at
Ealing Broadway.
Predicted use of West London Orbital

8.14

A high proportion of usage of the West London Orbital would be transferred from
car travel. This contrasts with other recent proposals such as the West London
Tram, which would have effectively been an upgrade to an existing bus route with
an assured passenger base load. A West London Orbital could attract trips that
are simply not practical by public transport at present.

8.15

There would also be a significant element of generated trips, as jobs and homes
relocate to take advantage of the new travel opportunities. In the long term this
could be the largest element of usage, as has happened with the M25.

16

The number if lines intersected will depend on how ‘line’ is defined e.g for the numbers quoted, national rail at
Surbiton has been treated as a single line.
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Plots are included in this report to show the catchment area improvements arising
to sample west London locations, firstly as a result of Crossrail, and secondly as a
result of West London Orbital as an addition to Crossrail. It can be seen that the
two schemes are complementary to each other, and would significantly improve
strategic public transport accessibility within west London.

Source: Symonds WLO report 2002

Figure 25
West London Orbital and Crossrail
8.17

8.18

The extent to which a mode transfer away from car would take place would depend
on a number of external factors that may well affect travel in west London over the
next two decades:
•

A continuing increase in the real price of petrol, possibly with intermittent petrol
rationing during international crises;

•

Introduction of road pricing further out from the centre of London (this is now
firmly planned for the Netherlands);

•

Parking restrictions at existing workplaces as well as new development,
including extended CPZ areas;

•

Escalating road congestion;

•

The spread of integrated ticketing (Oystercard) to all National Rail services in the
London area.
Each of these factors individually would have only a limited effect on mode change.
Cumulatively, however, they are likely to lead to a situation where public transport
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becomes the option of first choice, provided of course that credible public transport
exists that does not require travel via central London for longer orbital trips.
8.19

8.20

Other factors, that could reduce the relative attraction of public transport, include:
•

Major terrorist incidents on the rail system;

•

Fare increases that exceed the cost of motoring in real terms;

•

Charging unrealistic fares for newer sections of the London rail network; and

•

Failure to complete a simple integrated ticketing system for all public transport in
London, including national rail services.
There would be an element of feedback, in that a reduction in road congestion
arising from the transfer of some trips to rail following the construction of the West
London Orbital could increase the relative attraction of driving. This effect would
best be controlled by road pricing or parking policies.
Costs and engineering

8.21

Compared with building a metro line in inner London, constructing an entirely new
West London Orbital should be relatively uncomplicated. The subsoil strata are
suitable for tunnel boring machines (TBMs), there are few other tunnels to avoid,
and the tunnel diameter will be smaller than for a heavy rail scheme.

8.22

The station boxes would typically have a plan area of 20m x 60m. They would be
built downwards from ground level, using either diaphragm walling or contiguous
bored piles. Both these construction methods are widely used in London for
buildings that incorporate basements. Based on experience in Copenhagen,
platforms would typically be 18m below street level.

8.23

Capita Symonds’s cost estimate for the inner route is £1.75bn. This figure includes
rolling stock, escape shafts, maintenance depot, track and signalling. It does not
include design costs, land acquisition, unforeseen geotechnical complications,
ticketing system alterations or Value Added Tax. For comparison, the cost of the
recently completed Copenhagen Metro for which 11km out of the 21km route were
tunnelled was £1.1bn.

8.24

At stations, it may be sensible to buy additional land to allow development to help
fund construction.
A strategy for action

8.25

The decision to be made is whether west London’s rail infrastructure has now
reached its optimum state. Are we content with a series of radial routes serving
primarily as links to central London, or is it sensible to link them together so that the
system acts as a two-dimensional network?

8.26

As a result of the work done by Symonds in 2001/2, and by Capita Symonds in
preparing this update report in 2008, there appears to be no half-way house
solution for providing a structural improvement to west London’s transport network
as a whole. Providing a new metro would be expensive, but the step change in
accessibility within the sub region would be equally impressive. The absence of
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any alternative comparable proposed solution in the time since 2001/2 suggests
that a more detailed evaluation of the present proposal would be sensible.
8.27

To achieve this, action will be needed in each of the following areas:
•

A full review of construction costs, including plotting suitable alignments for
evaluation;

•

An assessment of demand for and hence the benefits of the proposed metro;

•

An evaluation of the best route and station locations, followed by their protection
from development that could prejudice the new metro;

•

Recognition of the long-term costs of not building the project.

8.28

In assessing the benefits of the proposal, the modelling process will need to take
into account generated demand arising from the re-adjustment of origins and
destinations in the longer term, if the West London Orbital is built.

8.29

A number of scenarios will need to be considered, taking account the probable
increase in the real cost of driving, and future energy scenarios. Unless a suitable
and affordable alternative to petroleum-based fuel propulsion emerges in the fairly
near future, it is probable that we will steadily become more dependent on
electrically powered transport, for which a range of ultimate generation sources
exist. Wider considerations such as this will become increasingly relevant.

8.30

In parallel with this more detailed study, there is a need to look at how the
interchange points along the West London Orbital could have their roles as
transport hubs enhanced. This would be of benefit even if the West London Orbital
does not proceed. The primary access modes to these hubs will be bus and
cycling, together with walking for those living nearby. The key requirement will be
improved bus/train and cycle/train interchange, the latter including secure cycle
storage.

8.31

Finally, there is the question of how the project would be funded. A number of
possible revenue sources have been identified, including an extension of road
charging to areas outside central London, the additional taxation income arising
from the increasing price of petroleum products, development gain, and general
local and national taxation. After the Olympics, with a strong emphasis on
transport investment in east London, it could be argued that it will then be west
London’s turn for funding.

8.32

The ultimate decision on whether to proceed will primarily be a political one.
Current transport policies in London are orientated towards a monocentric city,
notwithstanding planning statements that suggest otherwise. In the long term this
will result in expensive upgrades being needed for radial routes. Currently,
average commuting distances to the City are 78% longer than the national
average, and twice the average to outer London workplaces. Viewed in these
terms, the West London Orbital has much to commend it.
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