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FORWARD
20 Miles More was established to deliver a response to the consultation process for HS2
Phase 2. This report has been prepared voluntarily by the group, and not by or on behalf of
any other organisation, business or public body.
The report focuses on how the city of Liverpool and its wider city region are to be connected
to the new high speed rail service. Our firm belief is that HS2 could be massively beneficial
to the region but that the current proposals are inadequate for a city of Liverpool’s size,
especially in relation to other major cities on the proposed route. The report explains why the
currently proposed provision for Liverpool is desperately inadequate and must be improved.
We explore different options for improving Liverpool’s provision, taking account of practical,
technical and financial considerations.
Liverpool is a large, vibrant and, most importantly, growing city, in terms of both economy
and rail usage. It is critical, therefore, to give full consideration to this city when planning key
national infrastructure such as HS2. The arguments, hypotheses and proposals in this report
emphasize and amplify what we believe should be self-evident: that Liverpool, one of the
United Kingdom’s greatest and fastest-growing cities, should be part of the HS2 structure,
one of the country’s most significant infrastructure projects for decades.
Liverpool was a rail pioneer, financing and building the world’s first intercity railway in 1830.
Around 200 years later, the United Kingdom is set to enter a new era of high speed rail.
Historically, economically and geo-politically, Liverpool must be part of it.
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Executive Summary
There is a new and great opportunity to generate significant benefits for Liverpool, for the
North West and for the country as a whole, from the proposed HS2 high speed rail service.
However, that opportunity is endangered by a failure to appreciate the strategic value of the
Liverpool City Region, its commercial importance and its demand potential.
This oversight can be corrected by a small but significant reappraisal, that will significantly
improve the HS2 project

Introduction
This report has been written in response to the consultation for Phase 2 of the proposed
High Speed 2 (HS2) Government Preferred Option.
It sets out the views of 20 Miles More, a business-led group established to ensure that the
Liverpool City Region is adequately connected to the proposed high speed rail network and,
thereby, can maximise its economic potential for the benefit of the entire North West region.

Background
Because it was conceived to conform to European standards, HS2 requires new track, wider
and taller rolling stock, new platforms/stations and other major infrastructural changes.
The current proposal is for a new dual track from London to Birmingham, branching into a Yshape to Manchester and Leeds. Services beyond these destinations, including the
Liverpool region, will partly use the new track, switching to or from existing lines at specified
junctions.
The key benefits of the HS2 service will be:


Faster journeys to and from London and between linked cities.



The freeing up of capacity on existing routes for new passenger and freight services.



A reduction in carbon emissions due to traffic switching from other modes.

The Liverpool Connection
As currently proposed, London services to and from Liverpool, will use HS2 lines between
the capital and either Lichfield or a junction just south of Crewe. Services between these
junctions and Liverpool will use part of the existing West Coast Main Line (WCML).
There will eventually be both an increase in off-peak frequency of these services and a
modest reduction in average journey times to London form Liverpool but, because existing
lines, stations and platforms will be used, there will be no adding to or freeing up of the
already-congested capacity at Liverpool Lime Street or intercity services. There would also
be no super-fast services from Liverpool to HS2 stations proposed for Birmingham.

20 Miles More: A Counterproposal for the Liverpool City Region and HS2

Page 6

Why Is This Important?
Liverpool is a major UK city, ranking among the five largest metropolitan areas, or city
regions, in the UK. Lime Street Station is designated as a National Hub. The city is also the
focus of the Merseyrail network, the most intensive commuter rail network outside of
London.
Population, which feeds transport demand, is growing, and the economy is expanding at a
rate above the national average. The Port of Liverpool is the nation's fourth largest container
port with a new in-river terminal capable of handling giant ‘Post-Panamax’ vessels presently
under construction. This will add greatly to the region's freight throughput. Developments
such as the £10bn Liverpool and Wirral Waters projects will contribute further to the
economy, as will the burgeoning tourism, retail and entertainment industries.
All of the passenger and freight traffic that this growing economy generates will need to be
shoehorned into already congested rail routes. This congestion will be seriously detrimental
to the economic future of the City Region.

Calculations and Miscalculations
Studies carried out by 20 Miles More indicate that HS2 made flawed assumptions in
calculating future passenger demand from the Liverpool City Region. These include
inconsistent numerical comparisons between hub areas and the adoption of geo-political
zoning that does not reflect the full extent of the urban boundary on both sides of the
Mersey.
The result is a gross underestimate of the growing demand from the Region. These
shortcomings were eventually recognised by HS2 but too late, it appears, to affect the
decision to exclude a direct Liverpool link.
An analysis carried out by leading accountancy firm KPMG, on behalf of HS2, reveals that
this decision could cost the City of Liverpool £50m of annual output or 0.5% of GDP. Figures
calculated by 20 Miles More, based on the KPMG analysis, indicate that the overall benefit
to Liverpool and its wider region of a dedicated link could be as much as £870 million per
annum. This equates to an additional economic benefit of a dedicated link being worth
around £8billion over 20 years. This does not include for the benefits arising from the
existing track capacity freed up by the new line.

Solutions
20 Miles More has looked into options for improving the connection to the Liverpool City
Region that range from the rethinking of intermediate stops and the relocation of the WCML
junction closer to the city, to a re-routing of the HS2 main line. These are presented in the
report. However, the best solutions will inevitably be those that address the capacity issue.
The optimum solution is clearly an HS2 spur directly into the heart of the City Region. The
report examines several potential routes into the city utilising existing infrastructure such as
tunnels and former rail formations wherever possible. Locations for a city terminus principally Lime Street and the former Exchange Station site have been examined. Similarly,
points at which a spur could join the main HS2 spine, including Culcheth, Warrington and
Northwich have been identified.
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Provisional costs and savings have been given for some options but these will need
feasibility studies and further detailed examination before a definitive route can be selected.

Benefits
HS2 Ltd used the DfT's Benefit Cost Ratio (BCR) methodology to evaluate route costeffectiveness, weighing direct benefits such as travel time savings and wider economic
impacts against costs such as capital and operating expenditure.
The BCR for the HS2 Y network is 1.8, a factor that fits within the scoring range that the DfT
classifies as 'medium value for money'. Our calculations suggest a BCR for the Liverpool
spur of 2.7, representing 'high value for money'.
The following benefits would accrue:








Shorter journey times and higher capacity to London.
High speed services to Birmingham and, possibly, Manchester and Manchester
Airport.
More capacity for existing passenger services and for the creation of new ones.
Improved connectivity between Liverpool and other economic centres.
Greater capacity to handle the anticipated growth in demand for freight services
including freight flows from the Port of Liverpool.
Environmental benefits through mode shift from more carbon intense transport.
A boost to the GVA of Liverpool and its wider region of nearly £400m per year, or £8
billion over 20 years.

Conclusion
20 Miles More believes that the economic and social benefits of a dedicated HS2 link to
Liverpool are immeasurable and that such a link would play a key role in the future
prosperity of the North West.
We urge HS2 Ltd and government to review our research and findings, and to commission
further investigations based on accurate data and long-term strategic need.
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1. Overview of HS2 Proposal and Implications
for Liverpool City Region
1.1 Introduction
This chapter will discuss what has been proposed and how it affects the Liverpool City
Region. It will outline the negative implications that the proposals have for the City Region
and the gaps that must be addressed to provide Liverpool with an adequate service.

1.2 HS2 Proposals Overview
The HS2 proposals were developed by HS2 Limited, a company set up, and wholly owned
by, the Department for Transport. HS2 Ltd was established in January 2009 with the terms
of reference to build a High Speed Rail (HSR) system between Birmingham, Leeds, London
and Manchester.

Figure 1.1: Diagram of the proposed HS2 Y Network (Credit: HS2 Ltd)
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HS2 Ltd’s proposals (Figure 1.1 above) involve a new dual-track railway linking London to
Birmingham with a spur to Heathrow Airport and two branches in a Y-shape to Manchester
and Leeds respectively. The route will be built to larger European loading gauge standards
(UIC GC), allowing the future possibility of through services to Continental Europe via HS1
and the Channel Tunnel.
Services to Scotland, the North East, Liverpool and some West Coast Main Line destinations
will partially use the new line but will require services to continue running on existing lines for
a section of the journey.
There will be two types of rolling stock: Captive trains and Classic Compatible trains.

1.2.1 Captive Trains
Captive trains will be built to the wider European loading gauge standards of the new line.
They will be 200m long but able to be doubled up to 400m. All high speed platforms will be
designed to accommodate 400m trains. They are anticipated to be double-decked carriages.
Captive trains will be used by services that run exclusively on the new HS2 line (Captive
track). Captive trains cannot run on the existing rail network because they are longer, wider
and taller that standard UK trains and require new infrastructure that can accommodate their
larger dimensions. They will have a maximum speed of 360 km/h.

Captive vs. TGV Trains

Total Seats

HS2 Captive 200m

550

HS2 Captive 400m

1,100

TGV Duplex 200m

508

TGV Duplex 200m

1,016

Table 1.1: Captive train passenger capacities

1.2.2 Classic Compatible Trains
Classic Compatible trains will be able to run on both the new high speed line and on existing
‘classic’ lines. They will be smaller than the captive trains, as they conform to the smaller
British loading gauge and will be single decked carriages. They will be at least 200m in
length but could theoretically be longer. There were plans to utilise 265m Classic Compatible
units on certain routes but this has been dropped as of October 2013 (1) and so current
policy is for all Classic Compatible trains to be 200m in length. This allows the option for two
200m trains to be coupled on the Captive section, to allow what is known as ‘portion
working’. The maximum speed of Classic Compatible trains will be 360 km/h and so will be
no different from Captive trains with respect to performance.
As Classic Compatible trains are a non-standard design, they will need to be engineered to
order. As such the costs and project risks involved are significantly larger that those
associated with Captive trains, as indicated in Table 1.2 (below).
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Train Set Type

One-off capital cost, including HS2
optimism bias (£m 2011 prices)

Captive 200m

30.5

Classic Compatible 200m

44.1

Table 1.2: Captive vs. Classic Compatible train set one-off capital costs

HS2 Ltd state that Classic Compatible trains have the same seating capacity as Captive
trains - 550 seats per 200m train. How this could be achieved is unclear. The equivalently
sized 9-car Class 390 Virgin Pendolino has only 439 seats and is considered to have
cramped seating provision. To fit in 550 seats would require removal of features such as a
buffet car, table seating and/or first class. Given that Classic Compatibles will be used on
218 minute services to Scotland, such modifications seem unreasonable. Therefore it is
suspected that Classic Compatibles will not have more than 500 seats.
Classic Compatible / Pendolino
Comparison
Classic Compatible 200m
9 Car Pendolino 207m
11 Car Pendolino 265m

Total Seats
550
439
589

Table 1.3: Classic-compatible / Pendolino comparison of train passenger capacities

1.2.3 HS2 Phases
HS2 will be realised in two phases:

1.2.3.1

Phase1

Phase 1 (see figure 1.2 below) will entail building the southerly stretch between London and
Birmingham. This will include a new city centre terminus for Birmingham, at Curzon Street,
as well as a station called Birmingham Interchange, which will be located near the existing
Birmingham International Station. A new station will be built in North London at Old Oak
Common, whilst London Euston will serve as the southerly terminus, as it currently does, for
the West Coast Main Line (WCML).
Phase 1 is expected to be completed and operational by 2026. A connection will be made
with the West Coast Main Line at Lichfield in Staffordshire and services from Manchester,
Liverpool and Scotland will join HS2 here. There will be no services from the East Midlands,
Yorkshire and the North East using HS2 during Phase 1. Services from these areas will
continue to use existing rail infrastructure on the East Coast Main Line (ECML) and Midland
Main Line (MML).

1.2.3.2

Phase 2

Phase 2 (see figure 1.3 below) includes a two branches which will separate north of
Birmingham to Manchester and Leeds – what is known as the ‘Y’. The Manchester branch
includes an additional link to the West Coast Main Line south of Crewe and some trains from
Liverpool, Scotland and the North West will use this for access to HS2. Manchester
Piccadilly will host new captive train platforms to service the line. The only proposed
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intermediate station on this line is at Manchester Airport; however, this is dependent on local
funding.
The Leeds branch has two intermediate stations; Toton (between Derby and Nottingham)
and Meadowhall (outskirts of Sheffield). A new HS2 station, Leeds New Road, will be built in
central Leeds. A link to the East Coast Main Line near Leeds will be used by trains from the
North East to access HS2. Phase 2 is scheduled for completion in 2032.
The Heathrow Spur, which was initially proposed as part of Phase 2, has been currently put
on hold pending a review on the future of the UK’s aviation strategy and whether Heathrow
will continue to be the country’s principal international airport in the longer term.
The whole HS2 project was originally forecast to cost around £32 billion in the Phase 2,
January 2013 announcement. However, this figure was revised in June 2013 to
accommodate increased risk factors to be £42.6 billion.
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Figure 1.2: Proposed Phase 1 service pattern (Credit HS2 Ltd)
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Figure 1.3: Proposed Phase 2 service pattern (Credit: HS2 Ltd)
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1.3 Liverpool High Speed Rail Services
Liverpool will not receive a dedicated Captive branch or spur. High speed services leave
HS2 at either Lichfield (125km/78miles from Liverpool) or just south of Crewe (63km/39
miles from Liverpool). Trains will complete the final leg of the journey via Classic lines;
ending their journey at Liverpool Lime Street.
Services to Liverpool will consist of so-called ‘Classic Compatible’ trains, which will be able
to run on both the new HS2 line and existing ‘Classic’ lines.

1.3.1 Phase 1 Service Pattern
Under the latest proposed Phase 1 service pattern (see figure 1.2 above), Liverpool Lime
Street is scheduled for two trains per hour to London Euston, in contrast to the hourly service
that is standard today in non-peak hours. These will travel on the new HS2 line between
London and Lichfield, where a link to the existing West Coast Main Line will be located.
One train per hour will call at Stafford and Runcorn, much like the existing London-Liverpool
service does, whilst the second train per hour will call at Crewe and Runcorn. It is assumed
that both services will take 110 minutes. This is a step down from the original Phase 1
proposals that, until the October 2013 update, had one hourly train via Warrington bank
Quay taking only 98 minutes.

1.3.2 Phase 2 Service Pattern
Phase 2 also proposes two trains per hour between Liverpool and London with exactly the
same stopping pattern (see figure 1.3 above).
One train per hour will join/leave HS2 at a junction just south of Crewe and will call at
Runcorn, Crewe and Old Oak Common. This train is predicted to take 96 minutes to
complete the journey.
The second train per hour will join/leave HS2 near Lichfield and will call at Runcorn, Stafford
and Old Oak Common.
This service was originally planned to involve portion-working, where the Liverpool-London
train would link up with a Birmingham-London train at Birmingham Interchange and separate
at the same location on the return journey. However, this aspect has been removed and no
Liverpool services will involve portion-working nor stop at Birmingham Interchange at all.
This service is unique in Phase 2 as being the only service to use the Phase 1 Lichfield
junction and to not benefit at all from Phase 2 infrastructure.
Liverpool - London Phase 2 Service

HS2 Published Journey Time (mins)

Via Runcorn & Crewe

96

Via Runcorn & Stafford

110

Average Phase 1 Journey Time

103

Table 1.4: Phase 2 Liverpool - London journey times by route
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On average, Phase 2 services will only enjoy a 7min average journey time improvement, due
to the use of the Liverpool service to stop at Stafford. This will require the Stafford service to
travel along the WCML as far as south as Lichfield. The final 36 miles from Crewe to
Liverpool Lime Street will take 36 minutes. Liverpool’s “High Speed” trains will average only
59mph over this journey segment.

1.4 Birmingham and Heathrow
Liverpool will have no HS2 services to either Birmingham HS2 stations or Heathrow Airport.
For Heathrow, Liverpool passengers will be required to change at Old Oak Common (via
Crossrail). For central Birmingham, passengers to and from Liverpool will have to continue to
rely on the Classic rail services that are to continue between Liverpool Lime Street and
Birmingham New Street, with a fastest journey time of 103 minutes.

1.4.1 Liverpool Classic Rail Services
The introduction of HS2 will drastically change the nature of services on the existing West
Coast Main Line. There will be far fewer InterCity services than there are today due to the
majority of them being diverted, in part or in total, by the new line. Any freed capacity may be
taken up by more passenger services - particularly commuter rail and medium distance
services - or freight.
The only official indication of what Classic rail services may look like is given in the HS2 Ltd
document Updated economic case for HS2 (August 2012): Explanation of the service
patterns (2). This is indicative only and subject to change.
Excluding Merseyrail, Liverpool currently has 14 trains per hour linking Lime Street with
destinations near and far. Of these, 1 train per hour goes to London Euston, whilst 2 trains
per hour go to Birmingham New Street. Under HS2 Ltd’s suggested service pattern for
classic services, by Phase 1, these three trains will be consolidated into two. A faster one
will go to London Euston via Birmingham New Street, whilst the slower one will terminate at
Birmingham New Street.

1.4.2 Service Gaps
Considering the scheme as it stands, five main ‘gaps’ need to be addressed for HS2’s
Liverpool provision to be deemed adequate:






Poor journey times to London compared with Manchester and other northerly
locations.
No direct HS2 services into Birmingham Curzon Street or Birmingham Interchange.
Lack of potential train capacity due to use of Classic Compatible trains.
Lack of new or released capacity for additional services in the Liverpool City Region.
Uncompetitive service frequency to London.
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1.4.2.1
Gap 1: Poor journey times to London compared with
other northerly locations
As can be seen in Table 1.4 (above), the fastest Liverpool-London services are predicted to
have an end-to-end journey time of 96 minutes. This is in contrast to the predicted
Manchester to London journey time of 68 minutes - a difference of 28 minutes. This is a
notable time difference, considering that both cities are of a similar distance to London and
enjoy journey time parity today. Likewise, London journey times for Leeds and even Preston
will be shorter than Liverpool’s, which is not the case in 2013 (figure 1.5).
The journey time comparison becomes even more acute when comparing average journey
times (figure 1.6) rather than headline fastest times. Liverpool suffers from being the only
service continuing after Phase 2 to use the southerly West Coast Main Line connection at
Lichfield for its 'via Stafford' service.
HS2 Ltd has stated that the difference between Liverpool’s Classic Compatible and a
Captive Spur connection is marginal. At first glance this would appear to be the case, as the
headline connection is via Crewe, a distance of about 63km from a total journey of about
300km. However, the Classic lines that remain are the slowest part of the Classic route, and
half of Liverpool’s trains leave high speed tracks 125km south of Lime Street: near Lichfield,
Staffordshire. This results in Liverpool’s high speed trains spending more time on classic
tracks than high speed ones:
Proportion of Journey Time on Classic Track
Proportion of Journey Time on High Speed Track

51%
49%

Table 1.5: Percentage of Liverpool journey time on Classic vs. High Speed tracks

Whilst it is difficult to quantify the consequences of this gap, it damages Liverpool’s
competitiveness when other Core Cities and other places served by HS2 gain a substantial
journey time advantage to London.
Current Journey Time (mins)

HS2 Fastest Journey Time (mins)
248
218
172

90

82
58

128

123

112

128

100

96
68

138

132

128
84

82

Figure 1.4: Comparison of journey times to London from the north – current and Phase 2
headline
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Average HS2 Journey Time to London

Current
132

128

128
103

90

82

87
72

52

58

Birmingham

Crewe

Manchester

Leeds

Liverpool

Figure 1.5: Comparison of journey times to London from the North – current and Phase 2
average

Manchester (3 tph)
Liverpool (0 tph)
Sheffield (4 tph)
Leeds (3 tph)
Newcastle (1 tph)
Glasgow (1 tph)

2012-13 pax to/from
Birmingham

Preston (2 tph)
Edinburgh (1 tph)
Wigan (1 tph)
Darlington (1 tph)
Durham (1 tph)
Carlise (1 tph)
York (1 tph)
0

100

200

300

400

500

Figure 1.6: Current Passengers (000's) per annum to/from Birmingham and number of hourly
trains proposed for HS2 Phase 2
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1.4.2.2
Gap 2: No direct HS2 services into Birmingham Curzon
Street or Birmingham Interchange
Liverpool is the only HS2 terminal destination not to have a direct service to Birmingham
Curzon Street or Birmingham Interchange; all the others have both. Whilst other large cities
such as Manchester and Leeds will see journey times to central Birmingham significantly
reduced and capacity greatly improved, trains between Liverpool and Birmingham will be no
quicker than the service that exists today, as can be seen in Figure 1.7 (below). Liverpool
trains may well take longer post-HS2 if more intermediate stops are added, as is suggested
in HS2 Ltd’s Updated Economic Case for High Speed 2 (January 2013) (1) document.
In total, 14 destinations, all with far fewer current annual passenger journeys to/from
Birmingham, will have an HS2 direct service to Birmingham. Liverpool has smaller but
comparable numbers of Birmingham passengers to those of Manchester, which is consistent
with Liverpool’s longer journey times and less frequent services. The next biggest
destinations, Leeds and Sheffield, have around half Liverpool’s total passengers. The gap
between current demand and future provision is clearly seen when comparing current
passenger flows with the proposed number of hourly Birmingham trains (Figure 1.6 above).
It is is difficult to quantify the consequences of this gap as a fast and frequent connection to
Birmingham Curzon Street and Interchange are likely to provide substantial agglomeration
benefits to both the Birmingham and Liverpool City Region economies. It will negatively
impact Liverpool’s competitiveness with most other major cities in the north of England.
HS2 Fastest to Birmingham (mins)
Current Journey Time to Birmingham New Street (mins)
41

Manchester

53

Preston
Liverpool
Leeds
Newcastle

88
91

n/a

143
57

118
127

Glasgow

194
202

237

Figure 1.7: Journey times from Birmingham to the North

1.4.2.3
Gap 3: Lack of “seats to London” due to use of
Classic Compatible trains
Classic Compatible trains will be single decked and up to 200m in length, Captive trains will
be double decked and up to 400m in length. Liverpool will be served by classic compatible
trains only.
As Liverpool’s current Virgin Pendolino trains have up to 589 seats, and Liverpool currently
has up to 2 trains per hour to and from London in peak hours, Phases 1 and 2 may see a
marginal reduction the number of peak seats per hour between Liverpool and London.
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Although the off-peak frequency will be doubled, the capacity increase is lesser, due to lower
capacity trains, which result in a like-for-like increase of only around 80% 1. Assuming HS2
Ltd’s growth predictions for Liverpool (3), by the time Phase 1 opens in 2026, Liverpool
trains may suffer more overcrowding than they do in 2013.

1.4.2.4
Gap 4: Lack of new or released capacity for additional
services in the Liverpool City Region
As HS2 will offer new Captive lines directly into the city centres of Birmingham, Manchester
and Leeds, these cities will see a release of service capacity on existing lines in those areas.
This change is because all trains between London and these cities, as well as services from
Birmingham to Manchester and Leeds, will be transferred to the new line, allowing the
possibility of extra services on the Classic lines.
Liverpool trains, however, will be using existing lines between Lime Street and
Crewe/Lichfield. This coupled with increased service frequencies via classic compatible
trains means that HS2 releases no capacity north of Crewe. The Liverpool City Region will
not benefit from any release capacity. Neither will any locations on the WCML north of
Crewe such as Warrington, Lancashire, Cumbria and Scotland. This is despite the fact that
the high speed tracks extend 52km (33miles) north of Crewe, to Golborne near Wigan.
Liverpool’s other stations, such as Liverpool Central, are at or near full capacity. There is
currently very little spare rail capacity in central Liverpool to support economic growth
The rail network in and around Liverpool is very busy at present and will most likely become
even busier over the next two decades. The track between Lime Street and Edge Hill in
particular is already severely congested. There are currently 14 trains per hour (more in the
peak) each way on this stretch of track. It should be noted that this will become 15 trains per
hour from May 2014, when an additional hourly TransPennine Express service is due to
begin. HS2 predict that this section of track will be under “High Capacity Pressure” (see
Figure 2.8) from at or before 2020. Possible future Classic services are discussed in detail in
Chapter 2 - Liverpool City Region Context and Business Case (below).

1

Based on 20 Miles More research, given the same daily operation hours, HS2 would provide at most 34,650
seats per day, whilst the WCML provides 19,188. This is due to more than one train per hour on the WCML
during the peak, and higher-capacity Pendolino trains.
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1.4.2.5

Gap 5: Uncompetitive service frequency to London

Poor journey frequencies, especially for Birmingham, make the real journey time for
passengers poor and reduce Liverpool’s competitiveness. The proposed service frequencies
between Liverpool and London and Birmingham compare unfavourably with the comparable
core cities of Leeds, Manchester, Nottingham and Sheffield on the HS2 network.
London
Euston Trains
Per Hour
Leeds
Destination
Manchester

3
3
3
2
2

Toton (Nottingham)
Meadow Hall (Sheffield)
Liverpool

Birmingham
Total
Curzon &
Interchange Trains
Per Hour
3
6
3
6
Total
4
6
4
6
0
2

Table 1.6: Trains per hour to London & Birmingham from Core Cities Serves by HS2
Headline Journey Time

London Real Journey Time
111
84

78
61

68

92

96

82

69

51

Toton

Manchester

Meadow Hall

Leeds

Liverpool

Figure 1.8: Real vs. Headline journey times to London; Impact of poor frequencies and
services slower that headline timings (minutes)

Journey time comparisons become more acute when the Real Journey Time is
considered:
Real Journey Time = Average Journey Time + Average Wait Time
The average journey times have been discussed above. The average wait time is half of the
time between trains. So, at 2 trains per hour, this is 15 minutes.
When the real journey times are compared, the impact of both poor frequencies (longer
waits) and poor average journey times can be seen in total in Figures 1.8 (above)
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Headline Journey Time

Birmingham Real Journey Time
143

87
71

19

29

Toton

38

48

Meadow Hall

57
41

Manchester

Leeds

Liverpool

Figure 1.9: Real vs. Headline journey times; Impact of poor frequencies and indirect Curzon
Street service (minutes)

Options for addressing these gaps will be considered in Chapter 3, Infrastructure & Service
Options (below).
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2. Liverpool City Region Context and
Business Case
2.1 Introduction
This section will discuss Liverpool’s prospects as a city and rail hub, as well as how HS2 Ltd
took the city into account when formulating their own proposals and business case. Gaps will
be highlighted and factors that appear not to have been considered by HS2 Ltd will also be
described.

2.2 Liverpool is a major UK city
Liverpool’s status as a major UK city seems not to have been fully appreciated by HS2 Ltd or
the Department for Transport. On the West Coast Main Line route, after London, there are
four clear major destinations: Birmingham, Glasgow, Liverpool and Manchester. There are
inter-related factors that distinguish these four places from other non-London destinations on
the West Coast Main Line:






All four cities are notably bigger than anywhere else on the line.
Along with London Euston, all Category A railway stations on the line are in three of
these four cities.
Along with London Euston, all Network Rail-operated stations on the line are in these
four cities.
They are not “intermediate markets'.
They are large rail hubs.

2.2.1 All four cities are notably bigger than anywhere else on the
line.
All four major cities are at the centre of large areas of population, known as metropolitan
areas or ‘city regions’. They have populations of well over 1 million people (Table 2.1 below).
No other West Coast Main Line destination appears in the top ten metropolitan areas, and
the next largest is Stoke, which is ranked 24 and has a population of 456,000 – putting it a
distant sixth in terms of metropolitan areas of the West Coast Main Line, as shown in Table
2.2 (below). This shows that there is a clear difference in grouping of places on the West
Coast Main Line: a very large city in London; then four major cities in Birmingham,
Manchester, Liverpool and Glasgow; and everywhere else. All things being equal, population
drives demand and, generally, the larger the city, the greater the number of potential
passengers in that city.
th
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Rank Metropolitan Area

Population (2001) Main Line

1 London

13,709,000 Various

2 Birmingham

3,683,000 West Coast

3 Manchester

2,556,000 West Coast

4 Leeds/Bradford

2,302,000 East Coast

5 Liverpool/Birkenhead

2,241,000 West Coast

6 Newcastle-Sunderland

1,599,000 East Coast

7 Sheffield

1,569,000 Midland

8 Portsmouth/Southampton

1,547,000 West/South Western

9 Nottingham-Derby

1,543,000 Midland

10 Glasgow

1,395,000 West Coast

Table 2.1: Top Ten UK Metropolitan Areas (Source: ESPON) (4)

UK Rank WCML Rank Metropolitan Area

Population (2001)

1

1 London

13,709,000

2

2 Birmingham

3,683,000

3

3 Manchester

2,556,000

5

4 Liverpool/Birkenhead

2,241,000

10

5 Glasgow

1,395,000

20

6 Stoke

456,000

24

7 Preston

354,000

28

8 Northampton

288,000

30

9 Milton Keynes

271,000

Table 2.2: Top 9 West Coast Main Line Metropolitan Areas (Source: ESPON) (4)

2.2.2 Along with London Euston, all Category A railway stations
on the line are in three of these four cities.
Category A stations are stations with an annual throughput of more than 2 million
passengers. Category A status determines that these stations are ‘National Hubs’. Along
with London Euston, the West Coast Main Line Category A stations are Birmingham New
Street, Manchester Piccadilly, and Liverpool Lime Street (Table 2.3). Glasgow Central is not
included because Scotland is omitted from the list; however, it fits the same criteria of how a
national hub is defined (Table 2.3 below).
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Station
Birmingham New Street
Bristol Temple Meads
Cardiff Central
Leeds
Liverpool Lime Street
London Blackfriars
London Cannon Street
London Charing Cross
London Euston
London Fenchurch Street
London Liverpool Street
London Bridge
London King’s Cross
London Paddington
London Victoria
London Waterloo
London Marylebone
London St Pancreas
Manchester Piccadilly
Newcastle
York

Main Line
West Coast
Great Western
Great Western
East Coast
West Coast
Thameslink
South Eastern
South Eastern
West Coast
London, Tilbury & Southend
West Anglia/Great Eastern
Brighton/South Eastern/Thameslink
East Coast
Great Western
Brighton/Chatham
South Western
Chiltern
Midland/HS1/Thameslink
West Coast
East Coast
East Coast

Table 2.3: List of Category A Stations in England and Wales (West Coast stations in bold)

2.2.3 Along with London Euston, all Network Rail-operated
stations on the line are in these four cities.
Most railway stations in Great Britain, whilst owned by Network Rail, are managed by a Train
Operating Company (TOC). This is usually the dominant TOC which serves that particular
station. However, some stations are managed directly by Network Rail. These are the
country’s largest stations located in major cities where there are many TOCs present, with
no one TOC obviously dominant. Also, these stations have the best potential in terms of
retail, which will be more lucrative in larger cities than smaller places. Along with London
Euston, the West Coast Main Line stations managed by Network Rail are Birmingham New
Street, Manchester Piccadilly, Liverpool Lime Street and Glasgow Central (Table 2.4 below).
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Station
Birmingham New Street
Edinburgh Waverley
Glasgow Central
Leeds
Liverpool Lime Street
London Cannon Street
London Charing Cross
London Euston
London Fenchurch Street
London Liverpool Street
London Bridge
London King’s Cross
London Paddington
London Victoria
London Waterloo
London St Pancras
Manchester Piccadilly

Main Line
West Coast
East Coast
West Coast
East Coast
West Coast
South Eastern
South Eastern
West Coast
London, Tilbury & Southend
West Anglia/Great Eastern
Brighton/South Eastern/Thameslink
East Coast
Great Western
Brighton/Chatham
South Western
Midland/HS1/Thameslink
West Coast

Table 2.4: List of Network Rail-owned stations (West Coast stations in bold)

It should also be noted that Birmingham, Manchester and Liverpool are part of the Core
Cities Group – a group of eight cities in England outside of London that are considered the
key cities in the country.

2.2.4 Liverpool is not an 'intermediate market'
HS2 Ltd’s terms of reference were to serve Birmingham, Leeds and Manchester.
Consideration of intermediate markets was not included when deciding how they should be
served. Liverpool’s service has however been traded-off against low cost alternatives to
serve what HS2 Ltd terms 'intermediate markets'. However, these intermediate markets all
have much lower passenger numbers than Liverpool, often even with superior frequencies
and shorter journey times than Liverpool. It is also important to note that other intermediate
markets much larger than Crewe, Runcorn and Stafford have been ignored - for example:
Stockport, Stoke-on-Trent and Chester. Additionally, Runcorn is in the Liverpool City
Region, acting to a large extent as a parkway station for South Liverpool and Wirral.
Liverpool’s annual London passenger numbers are given in Table 2.5 (below).
Destination

millions passengers p/a

Liverpool (including Runcorn)

1.70

Liverpool (excluding Runcorn)

1.25

Crewe

0.50

Runcorn

0.40

Stafford

0.34

Table 2.5: Current London 2-way passenger figures
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2.2.5 Liverpool is the centre of a the core cities’ second largest
rail hub
Liverpool is the centre of a large and popular rail network, greater than that of Leeds or
Manchester. The Merseyrail network connects Greater Liverpool, extending into
neighbouring counties, with fast and frequent trains that are capable of accommodating the
large passenger numbers needed to feed HS2 services.
Rank
1
2
3
4
5
6
7
8

Station
Birmingham Stns
Liverpool Stns
Manchester Stns
Leeds
Sheffield
Bristol
Newcastle
Nottingham

2011-12 Entries and Exits
42,596,774
37,392,740
36,735,820
25,020,032
8,424,052
8,409,340
7,706,476
6,294,838

Table 2.6: Annual passenger figures for city centre station groups in core cities

It is therefore an anomaly that Liverpool, a major city and national rail hub, has not been
considered worthy of a dedicated HS2 spur. Whilst Glasgow will also not get this provision in
Phase 2, this is clearly because the new HS2 main line will only reach as far north as Wigan.
However, it is quite likely that if and when a future extension is made into Scotland, new
dedicated infrastructure for Glasgow will be a major element. Liverpool, on the other hand, is
south of Wigan but has been omitted. Despite all the indications above, in terms of Liverpool
being a major city, HS2 Ltd appear to consider Liverpool an ‘intermediate destination’, a
designation it shares will places such as Crewe, Stafford and Runcorn. This is flawed
thinking and has clearly prejudiced the design of Phase 2.

2.3 Liverpool is a Growing City
The City of Liverpool local authority area had a population of 466,400 according to the 2011
census. This represents a 5.5% growth since the 2001 census, which recorded a population
of 435,500. The Liverpool City Region – officially defined as the county of Merseyside plus
the borough of Halton in Cheshire, has also grown as a whole, as can be seen in Table 2.7.
BOROUGH
Halton
Knowsley
Liverpool
Sefton
St Helens
Wirral
LIVERPOOL CITY REGION

2001
118,208
150,459
439,473
282,958
176,943
312,293
1,480,334

2011
125,800
145,900
466,400
273,800
175,300
319,800
1,507,000

Table 2.7: Liverpool City Region population as recorded in the 2001 and 2011 censuses

The resident population in Liverpool city centre has grown by 270% between 2005 and 2013,
standing at 36,000, or around 9% of the entire Local Authority. It is forecast to continue this
strong growth. All things being equal, population tends to define rail demand, with larger
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places having typically larger demand, and those living close to train stations being frequent
travellers. Therefore, it is likely that demand for rail services to and from, as well as within,
the city region will continue to grow.

Figure 2.1: GVA (Gross Value Added) Per Head in 2011 (ONS. Crown Copyright)

Liverpool’s economy has been growing steadily in the past decade and beyond. The city’s
GVA (Gross Value Added) has grown faster that all other core cities and is now at 99.9% of
the national average. The city is home to 13,800 businesses, employing 226,000 people.
Over the last decade, employment in Liverpool increased faster than the national average
(by 12.4% /25,140 jobs, compared to the national rate of 9.5% and the North West rate of
7.7%). According to Centre for Cities Liverpool has had the fastest rate of private sector
jobs growth since the 2007 financial crisis of all Core Cities.
The Port of Liverpool is the fourth largest container port in the United Kingdom in terms of
tonnage handled. A new in-river port, known as Liverpool 2, will see a further increase of
activity, as post-Panamax vessels will be able to dock at Liverpool. Over 1m TEUs (Twentyfoot Equivalent Unit containers) are planned to be handled annually by the time HS2 opens,
with 110,000 planned to be shipped by rail. It is estimated that this will create 5,000 jobs and
further increase the national importance of the port. This will make provision for freight on
the national rail network even more vital.
Liverpool John Lennon Airport is the tenth busiest airport in the UK and the sixth busiest
outside of the South East. The airport has seen incredible growth in the last 15 years, with
passenger numbers rising by 648% since 1997. Over 4.4 million passengers passed through
the airport in 2012 and the airport has aspirations for further growth in the future, particularly
as the economy picks up.
There are various developments within the city region designed with growth of the city and
its economy in mind. The most notable of these are the Liverpool Waters and Wirral Waters
schemes, which are large-scale, mixed-use projects on each side of the Mersey. These have
a combined budget of around £10 billion and represent the largest-ever UK planning
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applications. Both are part of the Mersey Waters Enterprise Zone, as designated by
Government.

2.4 Liverpool is a destination in its own right
Liverpool is a nationally and internationally important tourist destination. In 2012, the city was
the fifth most popular UK destination for international visitors with 550,000 staying visits, up
from 545,000 in 2011 (5) and was eighth most popular destination for all domestic visitors
(1.47m overnight visits). It is also ninth for pure holiday trips (646,000) and ninth for business
tourism (202,000).
Much of the city centre has been designated a UNESCO World Heritage Site. Remarkably,
much of this growth occurred during the backdrop of the recession, with visitor numbers up
23% and holiday makers up 91% between 2007 and 2011.
Liverpool is an important retail destination. Since the completion of the Liverpool One
shopping complex in 2008, the city has consistently ranked highly in various nationwide retail
rankings, such as the 2012 CACI’s Retail Dimensions Report, where Liverpool came fifth
nationally in terms of total spend on non-food items. Further retail and leisure schemes are
in the pipeline, such as the Central Village scheme which, despite the poor economic
climate, is already underway and will further improve the city’s offer.
Liverpool often hosts big events of national importance. The Arena and Convention Centre
Liverpool (ACC Liverpool), located on the city’s waterfront, opened in January 2008 and
attracted 618,000 visitors to 269 events in its first year. Since then it has had almost 3 million
visitors and 1,100 events. A new exhibition centre (Exhibition Centre Liverpool) is being built
alongside the current ACC Liverpool and is scheduled to be completed by 2015. It will also
be interconnected to the existing facility, taking the total exhibition space from 7,125m2 to
15,225m2, more than double the current space and ensuring that visitor numbers to the
complex will grow further and contribute to the city’s ‘MICE’ economy.
The city is home to two Premier League football clubs (Everton and Liverpool FC), which
each host 19 home league games annually, along with additional matches in other
competitions or one-off events. There are about 1.8 million match goers a season and this
may well increase in the future as both clubs have tentative plans to move to new larger
capacity stadia.
National Museums Liverpool is a group of seven museums and galleries in the city region,
five based in the city centre. In 2012, these venues attracted more than 3 million visitors.
In addition to theatres, bars, restaurants and one-off outdoor events, these all contribute
both to the city region’s economy and to the demand for passengers on the city’s
transportation, locally, regionally and further afield.

2.5 Current Services and Demand
2.5.1 London
Liverpool currently has an hourly service to London Euston in the off-peak, with a few
additional services in peak times. The general standard stopping pattern of the services is
Liverpool Lime Street> Runcorn >Stafford > London Euston. The end-to-end journey usually
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takes around 128 minutes, which is about the same as Manchester-London services. These
services are part of the InterCity West Coast franchise, which is currently operated by Virgin
Trains. The franchise includes services from London to Birmingham, Liverpool, Manchester,
Glasgow and Chester, as well as from Birmingham to Glasgow and Edinburgh. On the
Liverpool-London route, Class 390 Pendolino trains are used, either in 9-car or 11-car
formation.

Figure 2.2: Intercity West Coast Services (Credit: Virgin Trains)

Although not shown in Figure 2.2 (above), Liverpool has two trains per hour to Birmingham
New Street, provided by London Midland, whilst Manchester also has two trains per hour,
provided by CrossCountry, which go on to further destinations in the south of the country.
Table 2.8 shows that on the West Coast Main Line, Liverpool is the third busiest flow into
and out of London. This makes it one of the most important destinations on the line.
Although Liverpool currently has as much as half the annual passenger numbers to London
that Manchester has, it only has a third of the service.
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City

Branch

Birmingham
Manchester
Leeds
Liverpool
York
Newcastle
Nottingham
Edinburgh
Sheffield
Stockport
Derby
Glasgow
Preston
Crew

West
West
East
West
East
East
East
East
East
West
East
West
West
West

Current London Current trains
Passengers p/a
per hour to
(millions)
London
3.8
3.1
1.8
1.7
1.3
1.2
1.2
1.0
0.9
0.8
0.6
0.6
0.5
0.5

8
3
2
1
3
2
2
2
2
3
2
1
1
2

Table 2.8: Main HS2 served locations, annual passenger totals to/from London

2.5.2 Birmingham
Liverpool currently has a half hourly service into Birmingham New Street. It is provided by
London Midland using Class 350 Desiro units. As Figure 1.6 shows, Liverpool is a far larger
destination pair with Birmingham than anywhere else on HS2, except Manchester, yet it gets
no Central Birmingham train proposed via HS2.

2.6 Liverpool’s Demand is Warped
Liverpool’s London demand is negatively affected in the following ways:



A very low intercity frequency compared with other large cities.
The existence of Chester intercity services of equal frequency.

Liverpool’s Birmingham demand is negatively affected in the following ways:



Poor and uncompetitive journey times.
Use of non-intercity standard rolling stock.
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2.6.1 Low Frequency of London Services
The low frequency means that the average door-to-door journey time is significantly longer,
as many will have to wait for the hourly train when they would have used an earlier train 20
minutes or 40 minutes prior if it had existed, as is the case for Manchester and Birmingham.
This makes the service less convenient than in those cities and also less competitive with
other alternatives.
Destination

London Trains In-train Journey Average Wait
Per Hour
Time (mins)
Time (mins)

Real Journey
Time (mins)

Manchester

3

128

10

138

Leeds

2

131

15

146

Liverpool

1

128

30

158

Table 2.10: Real journey times to London, including wait time

Due to there being only a third of the intercity service from Liverpool compared to
Manchester and Birmingham, it therefore follows that there is also only around a third of the
tickets available. If booked in advance, the cheapest intercity ticket from either Liverpool or
Manchester to London is £12.50 return; however, Manchester has around three times the
amount available, despite only having twice the demand. This means that there are fewer
opportunities for those on a budget to use intercity services to London than there is from
Manchester. London Midland also offers cheap tickets to London as low as £11, although
this requires using only London Midland’s semi-fast services and a change at Rugby. This,
however, takes away demand from the intercity services. It supports the continued low
frequency and may not be included in the recorded Liverpool-London passenger figures.
High frequency increases the number of intermediate journey options, due to the possibility
of having different intermediate stops for the different hourly trains. Not only does this
situation give high-frequency services such as Manchester’s more direct destinations than
Liverpool’s on the WCML, but it also supports the viability of the overall level of service. As
an illustration, Table 2.11 shows the number of possible different journeys that can be made
on the Manchester-London intercity service compared with the equivalent for Liverpool,
shown in Table 2.12.
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From
Manchester Piccadilly
Manchester Piccadilly
Manchester Piccadilly
Manchester Piccadilly
Manchester Piccadilly
Manchester Piccadilly
Manchester Piccadilly
London Euston
London Euston
London Euston
London Euston
London Euston
London Euston
Milton Keynes Central
Milton Keynes Central
Stoke-on-Trent
Stoke-on-Trent
Macclesfield
Crewe
Crewe
Wilmslow
Total

To
London Euston
Milton Keynes Central
Stoke-on-Trent
Crewe
Macclesfield
Wilmslow
Stockport
Milton Keynes Central
Stoke on Trent
Crewe
Macclesfield
Wilmslow
Stockport
Stoke-on-Trent
Stockport
Stoke-on-Trent
Stockport
Stockport
Wilmslow
Stockport
Stockport
21

Table 2.11: Number of different possible journeys on Manchester-London intercity services

From
Liverpool Lime Street
Liverpool Lime Street
Liverpool Lime Street
London Euston
London Euston
Stafford
Total

To
London Euston
Stafford
Runcorn
Stafford
Runcorn
Runcorn
6

Table 2.12: Number of different possible journeys on Liverpool-London intercity services

The low frequency of the Liverpool-London service warps Liverpool’s natural catchment area
so that it appears smaller than it should be. The catchment area is where the door-to-door
journey time is least.
The relatively low frequency of Liverpool services shrinks Liverpool’s catchment. The result
is that places that might otherwise be in Liverpool’s catchment area end up outside of it, and
the presence of stations which have rival London services, such as Wigan North West,
Warrington Bank Quay and Chester, means that it becomes more convenient to use these
alternative services instead.
The under-service of the Liverpool City Region can be clearly seen from the available hourly
seats compared with other Core Cities, as shown in Figure 2.3 (below).
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Catchment Population Per Seat to London
Birmingham

Bristol

Leeds

Liverpool

Manchester

Newcastle

Nottingham

Sheffield

2400

1100

900
600

500

Birmingham

Bristol

Leeds

650

450

Liverpool Manchester Newcastle Nottingham

550

Sheffield

Figure 2.3: Catchment population per hourly available seat to London from core cities.
(Source: Town & Country Planning, May 2013) (6)

Figure 2.4 (below) shows a standard rail map of the Greater Liverpool area. Each station is
colour coded to associate it with one or more services. The quickest service from that station
to London Euston is shown, according to what the National Rail Enquiries website suggests
is quickest during the off-peak hours of any given weekday. For example, from Kirkby, it is
either quicker to travel to Liverpool Lime Street and then get the Liverpool-London service,
or travel to Wigan and get the Glasgow-London service, depending on what part of the hour
the passenger wishes to travel. What is immediately apparent from Figure 2.4, is how there
is not a single station where it is always best to get the Liverpool-London service, be it from
either Lime Street or Runcorn. Even Lime Street itself is mixed. Half the time, it is easier to
get the London Midland service to Crewe and then catch the Chester-London train. This
‘leakage’ is a direct consequence of the low frequency and is distinctive to Liverpool as a
major city.
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Figure 2.4: Liverpool-London catchment map (using National Rail Enquiries) (Credit:
Merseytravel)

To emphasise how frequency affects catchment, Figure 2.5 (below) shows a scenario where
Liverpool has a second train per hour. In this scenario, the second train operates exactly in
between the existing service, so there is a “clock face”2 service pattern, with a train every 30
minutes. It also has the same stopping pattern and so only stops at Runcorn within the map
area. Whilst in reality, it is more likely than not that a second train per hour would actually
have a different stopping pattern, and a timetable recast would probably be necessary to
accommodate the second train, it is a hypothetical scenario that keeps everything constant
in order to emphasise the difference made by the second hourly train.

2

Meaning a train departs at the same number of minutes past the hour, every hour.
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Figure 2.5: Liverpool-London catchment in hypothetical second hourly train scenario (Credit:
Merseytravel)

It is clear from Figure 2.5 that an extra train per hour would totally transform Liverpool’s
catchment area. In the current situation, shown in Figure 2.4, there is no location where
using the Liverpool-London service is exclusively the best option, not even at Liverpool Lime
Street itself. But, with 2 trains per hour, the Liverpool service is always the best option for all
stations on the Merseyrail Northern Line except Southport stations and the Wirral Line north
of, and including, Hamilton Square. Some stations on the City Line, as well as Runcorn, are
also now ‘Liverpool exclusive’. So it can be concluded that frequency makes the service
more attractive and more competitive, creating new demand. It is likely, therefore, that
demand on the Liverpool-London intercity services is subdued and that this has helped
prejudice the city’s quality of provision for HS2 services.
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2.6.2 London – Chester Services
As mentioned earlier, there are four major cities other than London on the West Coast Main
Line: Birmingham, Manchester, Liverpool and Glasgow. Therefore, it is natural that almost all
the services from London go to these four destinations. However, there is one exception and
that is Chester. Chester is much smaller than any of the aforementioned cities yet it has an
hourly intercity service to London – exactly the same provision as Liverpool. As well as being
much smaller in size, Chester has much less demand to and from London, not making the
top twenty. This makes the Chester service unique, as does the fact it is the only InterCity
West Coast service to be diesel rather than electric.
In fact, Virgin markets the Chester service as a service for passengers from Wirral and
South Liverpool (7):
“Chester will also get a new hourly train service to/from London which will provide
connections from the Cheshire town to the Wirral and South Liverpool.”
What is apparent from Figure 2.4 (above) is how the Chester service has a large impact on
the Liverpool service’s catchment area. For example, it features as a viable option for people
as far away as Formby and Ormskirk; passengers that would actually have to go through
central Liverpool in order to get to Chester. Clearly, the existence of the Chester service
reduces the demand for the Liverpool service. What is striking is how much the catchment of
the Chester service is scaled back in Figure 2.5 (above) when a second Liverpool train is
introduced. This suggests that an increased Liverpool-London frequency could undermine
the viability of the Chester service.
There is no definitive explanation of why the Chester service exists when many small towns
and cities have no intercity service. However, as some of these trains extend into North
Wales, it seems likely that it is a political gesture, especially as the North Wales route is part
of the European Union’s TEN-T network. It is important to note, however, that HS2 Ltd
propose no high speed service from Chester and North Wales and recommend that
passengers change at Crewe for a train from Liverpool or Scotland. This naturally brings into
question whether Liverpool’s future provision is adequate.
Given that Liverpool has the fewest seats per catchment of all Core Cities and that this is
recognised as a ‘gap’ in the West Coast RUS then Liverpool should ideally have a half
hourly service now. HS2 Ltd’s assumption that Liverpool will only justify the same frequency
in 20 years' time is hard to justify, especially when other cities are getting a significantly
enhanced service and are assumed to see significant passenger growth.

2.6.3 Poor and Uncompetitive Journey Times to Birmingham
Liverpool has two trains per hour to Birmingham taking 103 minutes. This is slower than the
equivalent car journey at 102 minutes. Furthermore, it is merely 25 minutes quicker than the
Liverpool-London train takes to complete its entire journey, even though that is less than half
the distance.
Birmingham is the UK’s second largest city. Good connections are vital, or potential
passengers will find alternatives. It should be noted that services to Birmingham from
Manchester take either 86 minutes or 91 minutes, which is far from impressive but much
better that the Liverpool service. Trains from Scotland to Birmingham are much quicker,
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however, and many passengers will opt to pick these services up from the likes of Wigan
North Western, Warrington Bank Quay and Crewe, leading to leakage of Liverpool’s natural
catchment area.

2.6.4 Use of Non-intercity Standard Rolling Stock on LiverpoolBirmingham
The Liverpool-Birmingham service is worked by Class 350 Desiro units. These are electric,
fairly new and have a smart appearance. However, they are clearly not intercity stock and
resemble something closer to commuter rail stock. They have a maximum speed of 180
km/h. In contrast, Manchester- Birmingham is operated by Class 220 Voyager units, whilst
Scotland-Birmingham is operated by Class 221 Super Voyager units. Both of these trains
are intercity type and both have a maximum speed of 200 km/h, which may not seem a lot
faster, but, can make a significant difference over long distances.

2.7 Predicted Demand
To understand HS2 Ltd’s predicted demand it is necessary to place this in the context of
Network Rail’s High Speed Rail proposals and to review the progression of HS2 predictive
models and issues with them.

2.7.1 Network Rail New Lines Programme
In August 2009, Network Rail produced a proposal for High-Speed Rail (HSR) in the UK:
Network Rail New Lines (NRNL) Programme (8). Network Rail concluded that a new High
Speed Railway should be built from London to Scotland via The Midlands and North West
England. This was produced prior to HS2 Ltd’s proposal, HS2 Ltd itself only being
established in January 2009.
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Figure 2.6: Network Rail, New Lines HSR proposal, August 2009 (9) (Credit: Network Rail)

The NRNL programme differed in a number of ways from HS2, one technical issue being
that the proposed operating speed was lower at 320kph vs. HS2’s 360kph.
Critically, for Liverpool, NRNL proposed serving both Liverpool and Manchester via a spur
from the main high speed line (see figure 2.6). The Liverpool spur had stations at Liverpool
and Warrington. Network Rail’s benefit cost analysis also determined that a route servicing
only London, Birmingham and Manchester did not have a positive Benefit Cost Ratio (BCR).
However, adding Liverpool made the scheme viable, and services to Scotland also further
improved the BCR.
The proposed Liverpool service had a frequency of 2 trains per hour, each stopping at
Warrington only, with a journey time of 83 minutes. This compares very favourably with the
average 103 minute Liverpool – London journey time proposed by HS2 Ltd, a 24% journey
time improvement.
Network Rail chose not to make their demand models available to HS2 Ltd. However, HS2
Ltd state that they applied similar methodologies for calculating demand (10); as such
NRNL’s results cannot be dismissed out of hand. The estimated passenger numbers to/from
London per annum for Liverpool and Warrington in 2030 were:



Liverpool
Warrington

: 3.6m
: 2.4m
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Warrington, with good motorway access, would have service parts of South Lancashire and
North Cheshire.
Network Rail’s estimated total passenger demand for Liverpool and Warrington was
significantly larger than the estimates produced by HS2 Ltd for 2043 demand (11):



Liverpool
Warrington

: 2.6m
: 0.6m

HS2 Ltd’s lower demand can be partially explained by the inferior service offered. HS2 Ltd
propose travel times are longer (average journey time of 98 minutes), with only 1 train per
hour via Warrington, the second hourly service going via Runcorn, Crewe & Stafford.

2.7.2 HS2 Limited
HS2 Ltd’s demand models are based on the PLANET long distance rail demand model.
It is important to understand the PLANET model, as some of its assumptions adversely
impact the predicated demand for the Liverpool City Region.

2.7.2.1

PLANET Baseline Demand

The baseline passenger figures from which predictions where made were for 2007-2008.
The passenger growth trend up-to 2008 was extrapolated forward until the passenger cap
year of 2033, when passenger numbers are assumed to be constant.
The 2008 figures need to be placed in the context of the WCML upgrade. Prior to this date,
other WCML destinations such as Manchester gained the majority of the benefits of the
WCML upgrade (12) with:



Increased Frequency: 2 trains per hour (plus an additional 4 per day via Crewe), up
from 1 train per hour prior to 2004
Improved Journey Times: A journey time of 135 minutes, reduced from 161 minutes
prior to 2004.

In comparison, Liverpool had not experienced similar service improvements. No
improvement to the frequency of 1 train per hour, no additional peak-hour trains and journey
times of 150 minutes. A further 24 minute improvement did not come until December 2008.
The WCML upgrade produced major increases in passenger demand of around 36%. For
Liverpool, these increases would not be seen in the baseline data, due to the later service
improvements, so any growth projections would inevitably be at a lower rate than
Manchester or other stations that had experienced earlier improvements. When
compounded over 60 years, this lag would severely underestimate Liverpool’s demand.

2.7.2.2

Modelling Based on Local Authority Areas

The PLANET model is based on dividing the UK up into Zones of Demand. The Zones need
to be suitably sized for meaningful comparison and to be useful for understanding demand.
The initial Zoning unit used in PLANET was the Local Authority (LA) boundaries. One major
issue is that Local Authorities in the UK differ greatly in size and population, making
comparison between them meaningless - overestimating populous LAs and underestimating
less populous ones.
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For the Liverpool City Region, this approach had a critical impact on the results. Liverpool
City Council is a small and compact Local Authority, with a population of only 465,700 and
an area of 112km2. However, it is the centre of a large contiguous urban area, and the
boundary between, say, Sefton and Liverpool Local Authorities is arbitrary.

Figure 2.7: Liverpool, the centre of the wider Liverpool City Region, as viewed from space
(Credit: NASA)

This should be compared with the Leeds City Council Local Authority. Leeds Local Authority
is similar to its natural contiguous urban area, and is bounded by open land. It has area of
552km2, similar in size to the County of Merseyside, 645km2. This disparity in definitions of
boundary fragments the perceived demand from the Liverpool City Region, diminishing the
importance of Liverpool as a market in relation to other cities.

City Region

Metropolitan Area
Liverpool-Birkenhead Population 2,241,000
Leeds-Bradford
2,302,000

Local Authority
Population
465,700
750,700

Table 2.13: Comparison of population measures for Leeds & Liverpool (Soure: ESPON)

Consequentially, the results of this modelling are not reliable since the demand cannot be
compared on a like-for-like basis. As can be seen in Table 2.14, HS2 predict much lower
levels of passenger growth for Liverpool that all other comparators.
HS2 Ltd was still using results for LA areas as late as April 2012 (3), after the decision to
drop Liverpool as an HS2 station. This decision and the mode it was based on must be
investigated and challenged.
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Key HS2 zone to zone movements

2010
demand

2026
demand

Growth
2010-2026

2037
demand

Growth
2010-2037

Birmingham – Central London

7,500

11,700

55%

16,000

113%

Manchester – Central London

7,000

12,100

74%

16,700

140%

Leeds – Central London

4,300

7,200

66%

10,300

136%

Glasgow – Central London

1,300

2,100

62%

2,900

125%

Liverpool – Central London

2,900

4,500

55%

6,100

107%

Newcastle – Central London

2,300

3,900

66%

5,500

138%

Edinburgh – Central London

2,200

3,800

68%

5,400

141%

Table 2.14: MVA report, HS2 projected passenger growth without HS2 (13)

2.7.2.3

Modelling Based on Primary Urban Areas

HS2 Ltd acknowledged the inaccuracy of using LA areas in PLANET, and switched to an
alternative measure, Primary Urban Areas (PUA’s). However, the PUA do not reflect the
functional geography of the Liverpool City Region due to its unique nature of being centred
on the River Mersey.
PUA’s are defined as being based on areas of continuous built-up land containing urban
structures that are within 50 metres of each other. As the Mersey is wider than this, with no
urban structures in the river, it effectively splits the Liverpool City Region into two separate
PUA’s: Liverpool and Birkenhead. In reality, Birkenhead and most of the Wirral is better
connected to central Liverpool by public transport, and, importantly, to Lime Street Station,
than the Liverpool PUA via the Merseyrail Wirral Line loop. Thirty-four stations on the Wirral
have a direct underground train connection to Liverpool Lime Street. Birkenhead is only 6
minutes by Merseyrail from Lime Street Station. There are 15 trains per hour, averaging one
six-car train every 4 minutes, during peak hours. The Wirral is also connected by ferry and
bus services and the M53 motorway and Kingsway Tunnel, which terminate on the very
edge of Liverpool City Centre.
Excluding the Wirral from Liverpool’s demand, further fragmented the Liverpool City Region
perceived demand, due to Liverpool’s unique geography. This decision and its justifications
must be investigated and challenged.
It is understood that HS2 Ltd recognised this issue and improved the model to use zones
based on travel times. However, this decision appears to have been made too late for
Liverpool

2.7.2.4

Journey Times and Demand Elasticity

Liverpool’s proposed services are split between one “fast” service (96 minutes) and one
“slow” service (110 minutes), giving an average journey time of 103 minutes.
HS2 Ltd’s modelling of Rail Time Elasticities shows that for journeys over 200 miles, for
every 1% reduction in journey time, passenger demand increases by 1.49% (14) . This
elasticity is shown to be significantly higher for journeys of 150 miles or more. Given a
journey reduction of 32 minutes (from 103 to 71 minutes on average) between Liverpool and
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London, this could result in a 47.7% overall increase in passenger demand based over and
above the base predicted demand growth.
Phase 2 is expected to be commissioned in 2032-33. Applying this to the HS2 predicted
demand for the proposed service gives the following results, on an otherwise like-for-like
service (Table 2.15):

Scenario

Liverpool – London
pax (millions)

HS2 2033 Forecast

2.5

HS2 2033 Forecast, + 48.2% elasticity uplift

3.7

Table 2.15: Liverpool-London passenger increase due to journey time reduction

This figure is well in excess of the passenger numbers for Manchester-London in 2013,
when the Manchester service was upgraded to 3 trains per hour, with around 2.56m
passengers p/a, or indeed the 2013 Manchester passenger totals. This figure is also close to
the NRNL passenger estimate for a high speed rail Liverpool service.

2.7.2.5
Ltd

Inherent Underestimation of Liverpool Demand by HS2

By comparing HS2 Ltd’s like-for-like published figures between 2009 and 2013, updates to
estimates and actual recorded passenger numbers for Liverpool, it is possible to track and
compare HS2 Ltd’s predicted growth for Liverpool and other destinations over time for
accuracy.
Table 2.16 compares the 2008 annual passenger totals (pax), published in 2010 and the
2011 pax, published in 2013. The figures are given as weekday daily passenger totals (see
Table 2.16).
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To/From London to City Council
Areas (weekday rail trips)

HS2 2008 actual
HS2 2011 actual
passenger passenger numbers
numbers (15)
(11)

HS2 2008 2011
Growth

Manchester

5300

8100

52.83%

Liverpool

2100

3400

61.90%

Newcastle

2400

2900

20.83%

Leeds

4400

4700

6.82%

Table 2.16: Comparison of 2008 pax and 2010 pax between London and city council areas

The actual figures in Table 2.16 need to be compared against HS2 Ltd’s predictions for
underlying growth without HS2, growth 2010 – 2037 (3) in Table 2.17.

Key HS2 zone to zone
movements

2010
demand

2026
demand

2037
demand

Growth
2010-2037

11,700

%Growth
20102026
55%

Birmingham – Central London

7,500

16,000

113%

Manchester – Central London

7,000

12,100

74%

16,700

140%

Leeds – Central London

4,300

7,200

66%

10,300

136%

Glasgow – Central London

1,300

2,100

62%

2,900

125%

Liverpool – Central London

2,900

4,500

55%

6,100

107%

Newcastle – Central London

2,300

3,900

66%

5,500

138%

Edinburgh – Central London

2.200

3,800

68%

5,400

141%

Table 2.17: PLANET Long Distance: Average weekday rail trips and growth between London
and city council areas without HS2 (PLD Framework Model)

HS2 Ltd estimates the lowest level of growth for Liverpool for all the comparator cities.
However, when looking at the actual growth, Liverpool is seen to outgrow all others. It
demonstrates that Liverpool significantly outperforms HS2 Ltd’s estimates.
This suggests a negative bias in the predicted growth for Liverpool by HS2 Ltd. The
implications for Liverpool’s business case when extrapolated over 60 years would be huge.
This impact could result from the issues described previously in the PLANET model, such as
the baseline data and demand used for Liverpool.
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2.8 Future Classic Rail Services
As referred to in Chapter 1, it is likely that new services will be introduced on the existing
Classic railway in the Liverpool area between now and when HS2 is built.

2.8.1 Northern Hub
The Northern Hub is a rail infrastructure project that will increase the capacity of existing
lines, linking major cities in northern England. Much of the physical work is in the
Manchester area, although a stretch of the Chat Moss line is slated to be four tracked from
Huyton Junction to west of Roby. For Liverpool, an extra two fast services between Liverpool
and Manchester are proposed.
One of these services will be a First TransPennine Express service to Newcastle via
Manchester Victoria, Leeds and York, which will be introduced in May 2014 and run on the
Chat Moss line. This will complement the existing First TransPennine Express service which
currently goes to Scarborough via Manchester Piccadilly and runs on the CLC line. The
Northern Hub website also suggests the possibility of more frequent commuter rail services
between Liverpool and Manchester, but does not go into detail.

2.8.2 Trains to Chester and North Wales via the Halton Curve
It has been a long-term aspiration for businesses, politicians, local authorities and interest
groups in the Liverpool, Cheshire and North Wales areas to restore the Halton Curve back to
two tracks and two-way running, so that regular services could be introduced that link
Chester and North Wales with Liverpool Lime Street via Runcorn. The Wales Route
Utilisation Strategy (RUS) suggests that an hourly service could be feasible.

2.8.3 Services to Wigan, Preston and Scotland
The return of direct services to Scotland is another aspiration. The Merseyside RUS
indicated that an additional fast or semi-fast service between Liverpool Lime Street and
Wigan North Western was desirable and the Northern Hub study suggested this could
happen after the necessary improvements to the Chat Moss line. A Liverpool-Scotland
service has been mooted that would entail portion working with the existing ManchesterScotland service, with the trains joining and splitting at Preston. However, plans for such a
service are yet to be confirmed.

2.8.4 A Second Hourly Train to London
As indicated earlier in this chapter, there is some evidence that the current London service
frequency is inadequate for a major city centre rail service such as Liverpool's. With
Liverpool being the only core city with a frequency of less than 2 trains per hour to London,
this can be a source of consternation locally.
This concern is underlined by the fact that both Liverpool and Manchester had 1 train per
hour each to London a decade ago and now the latter has three times the frequency, with
this frequency proposed to increase to four times. Considering annual passenger numbers
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on the Liverpool-London route has grown healthily over the last few years, an extra service
probably will have to be provided before the opening of HS2 Phase 1 in 2026.

Figure 2.8: Expert judgement on post-2019 capacity pressures on north-south main lines
(Credit: HS2 Ltd)

2.8.5 Commuter Rail Services
Commuter services into Liverpool Lime Street High Level may well require an increase in
frequency during the next 20 years, if patronage increases consistently. Frequencies are low
compared to the Merseyrail Electrics network, with most stations typically seeing a half
hourly service in contrast with the typical quarter hourly service seen on Merseyrail. The
service on the CLC line can be problematic due to the need to cross the tracks from the
south in order to access the low numbered commuter platforms in the northern shed at
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Liverpool Lime Street. Consequently, one of these 2 trains per hour does not call at Edge
Hill, to avoid coming into conflict with other rail traffic. Without significant improvements in
infrastructure in the Edge Hill area, scope for better services on these services is limited.
Any future increases in passenger services mean that, regardless of where they come from
or go to, be it London, Scotland or Yorkshire, all will be required to pass through the section
of four track between Liverpool Lime Street and Edge Hill. This stretch is severely congested
as seen in Figure 2.8 (above).
The reason why this capacity pressure exists is primarily because four routes (WCML
Liverpool spur, Manchester via CLC line, Manchester via Chat Moss line and Wigan via Chat
Moss and St Helens Central route) ultimately consolidate into a single four track line
between Liverpool Lime Street and Edge Hill. It is likely that some significant capacity
improvements will be required over the coming years. However, HS2 does not currently
propose this for Liverpool and so capacity pressure on the Lime Street to Edge Hill section
will remain high, only to increase further as new Classic services are introduced.
As Figure 2.8 (above) shows, the stretches into the London terminals from the northern
Home Counties and South Midlands are considered at high capacity pressure but will see
pressure relieved as many passengers from Scotland, the North and the Midlands transfer
onto the new high speed line. The same should be true, to some extent, for the stretch
immediately to the south of Grantham. The approaches into Birmingham, Manchester and
Leeds will also be relieved by the dedicated spurs that all three cities will receive in the
proposed plan.
This leaves Carstairs-Glasgow Central, Darlington-Edinburgh Waverley and Edge HillLiverpool Lime Street. The first two will not see capacity improvements, obviously because
HS2 will not have reached that far north by the completion of Phase 2. However, there is no
such excuse for Liverpool, with the western leg of the Y-network terminating just short of
Preston. Whilst it is likely that Glasgow, Newcastle and Edinburgh will see the capacity
benefits of a future northerly extension phase of HS2, it is not clear at what point Liverpool
might see such benefits.

2.9 Future Freight Services
The Liverpool City Region’s ports and manufacturing base make it an important source and
destination for containerised rail freight. There are a number of major intermodal facilities in
the City Region, where the mode of transport can be exchanged between rail and road or
sea:





Ditton, 3MG
Garston, Freightliner
Seaforth, Port of Liverpool
Knowsley, Potter Logistics

The Liverpool City Region is anticipated to account for about half of all of the intermodal
capacity in the North West by 2020 (16). Between 2011 and 2033, intermodal freight is
expected to grow by 461% (17).
There are a number of major manufacturing and power facilities that have integrated
railheads including Jaguar Land Rover Speke and INEOS ChlorVinyls in Runcorn.
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The Port of Liverpool is the UK fourth largest container port and largest Freeport. It is the
main port of trade to the USA and Ireland, the UK’s first and fifth largest export markets.
Work is underway at the port to build Liverpool 2, the new in-river facility capable of handling
the largest post-Panamax container vessels. This will double container handling capacity on
completion and increase the capacity of the port up to 3.7m TEUs by 2030, with 11%
planned to be moved via rail (18).
Rail freight has been growing rapidly, and total demand is expected to grow by 93% between
2011 and 2033 (17). By 2020 the Liverpool City Region is expected to require around 80
trains per day to accommodate freight requirements (19). This is an increase of around
400% on the current 20 or so trains per day. This number of daily freight trains is greater
than the total number of passenger trains per day anticipated by HS2 Ltd between the City
Region and London and Birmingham (72 trains per day). Around 75% of these movements
are anticipated to travel south on the WCML (16).
Freight capacity between Seaforth and the South is effectively limited to availability of paths
on the Chat Moss line between the Olive Mount Chord and Newton-le-Willows and the
WCML between Warrington and Crewe (20). The Northern Hub electrification will intensify
completion for paths with increased passenger services on the Chat Moss Line post 2018.
Importantly for Liverpool’s HS2 service, a main bottle neck of the WCML between Crewe
and Warrington will be used by all of Liverpool’s HS2 services (21). This is the section of the
WCML between Weaver Junction and Crewe (see Figure 2.9).

Figure 2.9: WCML Freight and passenger service bottleneck between Weaver Junction and
Winsford (Credit: Network Rail)
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This part of the WCML between Winsford and Weaver Junction is double track only, rather
than the neighbouring sections which as four track. It is currently ‘at or near capacity’, and
carrying an average 11 trains per hour. This section of track will not be relieved from
carrying Liverpool’s Classic Compatible HS2 Services. It will also be difficult to expand
capacity by increasing it to four tracks; there are nine over-bridges, three under-bridges and
two stations that would need to be rebuilt. This section is anticipated to carry these
passenger services after HS2 Phase 1:
Service Type

Origin

Destination

HS2
HS2
Classic
Classic
Classic

Liverpool
Preston
Liverpool
Liverpool
Glasgow

London
London
Birmingham
London
London

Trains Per Day Trains
Per Hour
36
2
18
1
16
1
16
1
15
1
Total
7

Table 2.18 Anticipated passenger services between Winsford and Weaver Junctions

The Liverpool – Birmingham service stops twice on this section of track so will use two
notional paths.
This section carries around 6 freight trains per hour, with an average 1 train per hour coming
from the Liverpool City Region. The Liverpool City Region is expected to need 60 trains per
day by 2030, or 4 trains per hour. If other regions' freight demand grows at the expected
rate of 3% pa, then 8 trains per hour will be required to service them. This gives a total
freight demand of 12 trains per hour.
The total demand over the Winsford-Weaver Junction section in 2030 is 19 hourly paths.
This section is near capacity at 11 trains per hour, with a practical limit of around 12 trains
per hour. So, it is certain that rail freight between the Liverpool City Region and Wales, the
South and the Midlands will be constrained by the fact that Liverpool services are retained
on the Classic line.
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2.10 The Economic Impact
2.10.1

The KPMG Figures

The economic impact of the HS2 proposals has been assessed by KPMG, the international
firm of accountants (22). Their analysis covers the effects on business location of the new
line and the results of this are presented graphically in Figure 2.10(below), which is a
reproduction of Figure 15 on page 54 of their report.

Figure 2.10: Potential Distribution of Economic Output in 2037 after Investment in HS2 (Credit:
KPMG)

KPMG analyse two scenarios for business location based on buyers' sensitivity to transport
and purchase costs. The ‘Low’ scenario corresponds with low sensitivity and the ‘High’ with
high sensitivity. The dots on the maps are proportional to the economic benefits of HS2, with
green representing positive benefits and the red negative benefits.
It is evident from these maps that Liverpool and the North West benefit more under the ‘low’
scenario. Following a Freedom of Information request by 20 Miles More (23), the actual
figures corresponding to these dots were obtained. A selection of these figures is presented
in the tables below. Table 2.17 represents the Liverpool City Region Impacts; Table 2.18
represents the cities directly connected to HS2.
What is clear from these tables are the small benefits HS2 confers on the Liverpool City
Region compared to cities directly connected to the route. The highest benefit accruing to
the whole City Region under the most optimistic scenario of £306.37 (Low scenario) is lower
than the smallest benefit to individual directly connected cities of £319.57 (Sheffield under
Low scenario).
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Output Change
PLANET Zone

(£millions), 2013

As a Proportion of
GDP

Low

High

Low

High

Liverpool

114.95

-50.19

1.2%

-0.5%

Wirral

37.62

4.22

1.0%

0.1%

Sefton

42.17

-4.19

1.3%

-0.1%

Knowsley

25.02

18.16

0.8%

0.6%

St Helens

39.83

7.77

1.1%

0.2%

Halton

46.78

23.51

1.0%

0.5%

TOTALS

306.37

-0.72

Table 2.17 : Liverpool City Region Impacts

Output Change
PLANET Zone

(£millions), 2013

As a Proportion of
GDP

Low

High

Low

High

833.69

325.71

2.0%

0.8%

Leeds

562.99

437.24

2.0%

1.5%

Birmingham

764.35

1547.80

2.6%

5.3%

Sheffield

319.57

473.99

2.4%

3.6%

Manchester
(Metrolink area)

Table 2.18 : HS2 Connected City Impacts

The most revealing figure obtained from these tables is that Liverpool stands to lose
£50.10m per annum (or 0.5% of GDP) under the high sensitivity option. The fact that an
investment vaunted as ‘rebalancing the economy of the country’ may actually cause serious
harm to one of the country’s most economically challenged areas is a major indictment of the
HS2 project as presently configured.
Another important observation is that the average GDP uplift for Liverpool is 0.35%, which is
25% of the corresponding figure for Manchester (1.4%) and 20% of that for Leeds (1.75%).
In fact, of all of the cities with stops on the high speed network except one, Liverpool has the
smallest average GDP uplift. The exception is Glasgow with an average GDP uplift of 0.3%.
However, Glasgow is much more distant from the new HS2 route than Liverpool.

2.10.2

The Connectivity Explanation

An explanation of these economic impacts was given by senior executives of KPMG in their
evidence to the November 2013 Transport Select Committee on HS2.
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A question was tabled as to whether HS2 would result in economic growth to the connected
areas or would tend to drain wealth to the dominant London economy. In their response,
they drew attention to the two countervailing factors that determine this issue.
The London economy is characterised by a combination of two factors, one being the superb
connectivity of the capital – not only to other British cities but to a very large number of
overseas economic centres - the other being the very high business costs (office space,
transportation and labour).
By contrast, the economy of provincial centres is characterised by lower connectivity but also
much lower business costs.
The secret to benefitting from HS2 results from balancing low business costs with improved
connectivity.
This is the problem that the Liverpool City Region faces. Liverpool does experience low
business costs but poor connectivity. As no dedicated infrastructure is provided to the
Liverpool City Region under the HS2 proposal, no capacity is freed up and, consequently,
connectivity does not improve.
The result of this poor connectivity is (in the high business connectivity scenario) sufficient to
deter business location and growth in the city and prompt the relocation of businesses from
the city to other centres, hence the economic damage. That the damage is more profound in
the case of Liverpool than in the case of other boroughs of the city region can be explained
by the fact that more businesses sensitive to costs and connectivity will be located in the
city.

2.10.3

The Benefits of 20 Miles More

In this section we estimate the likely outcome of the Liverpool City Region being provided
with the captive spur into Liverpool City Centre, which is the main aim of the 20 Miles More
campaign.
To estimate the increase in output arising from the provision of a full Captive service to the
Liverpool City Region, we have used a simple but straightforward comparison with the
adjacent Manchester City Region, which is to be provided with a Captive spur under the
current scheme.
We appreciate that the overall increase in output will be greater in the case of the
Manchester City Region due to its greater population. However, we would expect that the
increase would be a similar percentage of Gross Value Added (GVA).
The results of our analysis are given in Table 2.19 (below). We have started by identifying
the eight boroughs that would benefit from the construction of a Liverpool Captive branch
running via Daresbury. These are the six boroughs of the Liverpool City Region (Liverpool,
Halton, Knowsley, Sefton, St Helens and Wirral) plus the boroughs of Chester & Ellesmere
Port and Warrington.
We have listed the current maximum output change taken from the KPMG report and the
percentage of GVA this represents. We have then revised this percentage in line with the
corresponding figure for a comparable area in the Manchester City Region (MCR) and
calculated the revised maximum output using this figure.
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The maximum figure that we have used is 2.0%, which is what KPMG have calculated for
the Manchester Metrolink Area (Manchester, Trafford, Salford and Bury). We have applied
this figure to Liverpool, Knowsley, Sefton and Wirral – which are linked by the intensive and
integrated Merseyrail electric network in a similar way to that in which the MCR boroughs are
linked by the Metrolink system. We have also applied this figure to Warrington due to the
much improved London connection provided by a Halton/Daresbury route.
We have assumed the boroughs of Halton and Chester & Ellesmere Port to have the same
percentage as Vale Royal (1.9%) due to their nearness to the Daresbury interchange. St
Helens, we have assumed to be analogous to Wigan (1.4%)
PLANET Zone

Current Max.
Output Change
(Low Sensitivity,
£millions p/a)

Current
% GVA

Revise
d%
GVA

Revised Max.
Output Change
(£millions p/a)

Comparable PLANET
Zone

Liverpool

114.95

1.2

2.0

191.58

Manchester (Metrolink
Area)

Chester &
Ellesmere Port

76.86

0.9

1.9

162.26

Vale Royal

Halton

46.78

1.0

1.9

88.88

Vale Royal

Knowsley

25.02

0.8

2.0

62.55

Manchester (Metrolink
Area)

Sefton

42.17

1.3

2.0

64.88

Manchester (Metrolink
Area)

St Helens

39.83

1.1

1.4

50.69

Wigan

Warrington

104.8

1.2

2.0

174.67

Manchester (Metrolink
Area)

Wirral

37.62

1.0

2.0

75.24

Manchester (Metrolink
Area)

TOTALS

488.03

870.75

Table 2.19: Revised output figures

The results from this analysis are that a total output of £488.03m from the KPMG analysis is
increased to £870.75m, an increase of £382.72m per annum.
We appreciate that there are many factors that affect the economics of a high speed rail
route but we do not believe that this result overestimates the benefits likely to accrue to the
wider Liverpool City Region from a captive rail route.
Liverpool and its City Region has, for several decades, been below the national average in
terms of Gross Domestic Product. The latest figures from the Office for National Statistics
show that the GVA per head of population for The City of Liverpool is now 99.9% of the
national average. Furthermore, the increase in GVA over the last five years has been the
greatest of any Core City. Developments such as the Liverpool 2 Post-Panamax terminal,
the Liverpool and Wirral Waters development and the continued development of the tourism,
educational and manufacturing sectors suggest that, by the time HS2 is open for business in
2033, the GVA of the entire Liverpool City Region could be much nearer to the national
average. Consequently, the financial output would be even greater than we have estimated.
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3.

Infrastructure and Service Options

3.1 Introduction
This chapter outlines infrastructure and service options and lists their advantages and
disadvantages. At this stage, they are options and not proposals. The development of the
options into definitive proposals will take investigation and analysis that is outside the scope
of this report.
In assessing options, the main focus is on the reduction of journey time and the freeing up of
capacity. Capacity is not limited to the high speed passenger market but also to the freight
and local passenger services that will share track with HS2 services under the current
proposal (as outlined in chapter 2).
Whilst this report concentrates on maximising the value of HS2 to Liverpool and the
Liverpool City Region, it is necessary to assess the implications of the proposed service
enhancements on other areas, in particular Warrington and Crewe, whose level of service is
closely connected with that of Liverpool.
First, the present HS2 proposal (the Government Preferred Option) is described and the
ways in which it fails the Liverpool City Region outlined. Then, ways in which the service can
be improved, without making any physical changes to the proposed alignment, are
considered. The subsequent section takes a more radical approach in looking at the West of
Warrington option for HS2: a realignment of the current HS2 proposal that offers several
advantages to both Liverpool and Warrington.
The consideration then returns to the present HS2 proposal and identifies infrastructure
improvements needed to enhance the proposed Classic Compatible service to Liverpool.
Finally, ways in which a full Captive HS2 route can be taken into the heart of Liverpool are
considered, including possible solutions to the problems of accommodating a full HS2 station
in the city centre, and finding a route through the city and across country to link up with the
main HS2 spine route.
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3.2 HS2 – The Route North of Birmingham
The Phase 2 route begins at Lichfield as is shown in Figure 3.2.

Figure 3.2: The HS2 Phase 2 proposal (Credit: Adapted from HS2 Ltd)

The route shown is the Government Preferred Option and is set out in the consultation
documents entitled High Speed Two – Investing in Britain’s Future – Phase 2 – The Route to
Leeds, Manchester and Beyond (24).
From Lichfield, Phase 2 will broadly follow the line of the existing West Coast Main Line to
Crewe but bypass Stafford.
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At Chorlton, just over 5km south of Crewe, there will be a junction with the West Coast Main
Line. At this point, trains bound for Liverpool and Warrington will leave the HS2 route and
travel on the existing line to reach their destinations. In the case of Liverpool, this will mean
that 63km (39 miles) is on the existing line with maximum line speeds of 185kph (110mph)
and much lower speeds on the curves at Runcorn, Garston and Edge Hill.
The HS2 route to Liverpool, described above, will only serve the faster of the two planned
hourly trains. The slower of the two trains will leave the main HS2 line at Lichfield and use
the existing West Coast Main Line as far as Liverpool Lime Street. This additional length
amounts to 62km, giving a total of 125km (78 miles) of reduced speed running.
The HS2 spine route, on passing Chorlton Junction, will dive into a tunnel that takes it under
Crewe station and as far as the north edge of the town. This 4km long tunnel is designed for
a maximum line speed of 400kph (250mph) and, to prevent passengers experiencing earpopping changes in air pressure, will be built to very large dimensions.
On emerging from the tunnel, the HS2 route will run parallel to the West Coast Main Line as
far as the village of Minshull Vernon, over 6km north of Crewe Station. At this point, it will
veer north-east and takes a route to the east side of Warrington before re-joining the existing
main line at Golborne Junction, south of Wigan.
The branch to Manchester will be close to the village of High Legh and to the north of Tatton
Park in Knutsford. A triangular (delta) junction will allow trains from the south and north to
access Manchester. The northern part of this junction will give access from the HS2 train
maintenance depot at Golborne to Manchester. However, in a future phase of HS2, it may
also be used to allow Captive trains from Scotland direct access to the Manchester HS2
terminus.
The Manchester branch will have a maximum line speed of 230kph (standard for a junction
diverging line). It will pass to the north of Manchester Airport via a new Manchester South
station and then enter a 12km long tunnel to Manchester City Centre and to a new, fiveplatform Piccadilly HS2 station alongside the existing terminal.

3.3 Why the HS2 Proposal Fails the Liverpool Region
The proposal outlined above fails the Liverpool City Region in two important ways. First, by
taking a route east of Warrington, it does not lend itself to making short and easy
connections into the city. Second, by failing to provide any length of new route specifically to
serve Liverpool, the enhanced line speed and capacity benefits of HS2, the main reasons for
its existence, are not realised. This results in the following major disbenefits:






The fastest of the Liverpool to London services will take 28 minutes longer than its
Manchester counterpart. That is 40% of total journey time. This disparity negates the
advantages of the enhanced journey times that the new service provides.
Whilst Liverpool will have improved connectivity to London (by virtue of two trains per
hour off peak), no additional connectivity will be provided to any other major city.
There are no plans for a top-flight Birmingham service or provision for future high
speed services to Scotland.
As the new HS2 service will use the existing tracks out of Lime Street, it does not
free up any routes in the Liverpool area to allow for the development of new services.
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By not relieving the existing capacity-constrained double track section of route
between Crewe and Weaver Junction, severe limitations will be imposed on future
expansion of passenger and freight services on this section. The freight restrictions
could hamper the expansion of the Port of Liverpool.

3.4 Minimal Cost Improvements
This section considers ways in which the current proposal could be improved without
resorting to major infrastructure investment. There are two ways that this can be done: by
increasing line speeds, or removing intermediate station stops.

3.4.1 Option 1: Reinstate Enhanced Permissible Speed (EPS)
One anomaly of the HS2 proposed route to Liverpool is that the new trains, though thirty
years younger than the current Pendolinos, run at lower speeds on Classic tracks.
The Pendolinos are designed to tilt when curving and, therefore, can run at higher speed
without subjecting passengers to excessive sideways forces. This higher speed, which only
applies to tilting trains, is known as the Enhanced Permissible Speed (EPS).
For technical reasons, the HS2 Classic Compatible trains do not tilt on curves. The result of
this is that, on the fast sections of the classic line, they are restricted to the standard line
speed of 110mph (175kph) rather than the EPS of 125mph (200kph). The section of the
West Coast Main Line between Crewe and Weaver Junction and the Liverpool branch
between Weaver Junction and Runcorn are affected by this restriction.
Reinstating the full EPS would reduce journey time and, as the WCML north of Crewe has
very large radius curves and is already signalled for 125mph, there does not appear to be an
obvious reason why this should not be possible (although, the lower speeds will marginally
increase line capacity). This should be an ‘easy win’ for a Liverpool journey time reduction.
Whilst the cost of this line speed improvement may be minimal, the benefits are not great.
Over a kilometre of route, a train travelling at EPS will gain 2.5 seconds over a train
travelling at standard line speed. Should the EPS restriction be removed from the 15 miles
(24km) of the WCML from north of Crewe to Weaver Junction, the maximum time saving will
be 36 seconds (less in practice due to the need for trains to accelerate to the higher speed
and brake from it). However, this option is unique amongst the ‘minimal investment’ options
in that it will incur benefits to the Liverpool City Region and also to Warrington without being
to the detriment of other towns or cities.
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3.4.2 Option 2: Remove Intermediate Stops
The removal of intermediate stops is a simple way of reducing journey times. The delay
incurred by these stops is due not only to the length of time the train is stopped in the station
(the platform dwell time) but also by the time taken by braking to the stop and in accelerating
away from it. On average, removing a stop reduces journey time by at least five minutes
even though the stop itself lasts only two minutes.
There is no cost incurred in removing an intermediate stop. In fact, as trains draw power
when accelerating and wear brake pads when braking, there is actually a saving.
There is clearly a benefit in reducing journey times as the competitiveness of the service is
increased and more efficient use is made of train sets and crews. However, intermediate
stops provide additional passengers and, hence, more revenue, and provide benefits to the
communities that they serve. Consequently, the business case may favour retention.
According to current HS2 Ltd proposals, the Liverpool services have the following
intermediate stopping pattern:



Fast train – Runcorn, Crewe, Old Oak Common.
Slow train – Runcorn, Stafford, Old Oak Common. (Earlier proposals included a stop
at Birmingham Interchange.)

As an Old Oak Common stop is common to all of the HS2 services running into London
Euston its removal is not considered.

3.4.2.1

Remove the Runcorn Stop

Runcorn Station, located close to the south bank of the River Mersey, is a traditional stop for
Liverpool to London trains and can be seen as the second HS2 stop of the Liverpool City
Region. It is, to a certain extent, analogous to the proposed Birmingham Interchange and
Manchester Airport stations.
The market served by Runcorn includes Halton and South Wirral, to which it has good rail
and road access. Current plans for the reopening of the Halton Curve, which links Runcorn
with Chester and North Wales, mean that it is potentially an important HS2 interchange
station. However it is not clear that Runcorn merits two London services per hour and,
therefore, the removal of at least one Runcorn service merits consideration.
With one, or both, hourly Runcorn services removed, passengers from Runcorn are
expected to use local services to Crewe or Liverpool and change there for London. However,
the inconvenience of a change and the increase in overall journey time is likely to reduce the
attractiveness of rail travel.
The journey time benefit to Liverpool services, though significant, is the smallest of the three
station options as the line speed through the station is only 65mph (105kph). This low speed
arises from the adjacent Runcorn Bridge and its tightly curved Ditton approach viaduct.
Whilst full investigation of all options is encouraged, it seems likely that the net benefits of
removing the Runcorn station stop are likely to be minimal.
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3.4.2.2

Remove the Crewe Stop

Crewe is a historic railway junction on the West Coast Main Line, with services to North
Wales, the Midlands and the southern part of the North West Region.
Under the HS2 Ltd proposals, both Liverpool Classic Compatible services pass through the
station with one (the faster) stopping. This stopping service, together with one originating
from Preston and serving Warrington, gives Crewe two HS2 London services per hour.
Captive services from the North and Scotland do not stop at Crewe but run beneath the
station in a high speed by-pass tunnel. Consequently, the Liverpool and Warrington services
ensure that Crewe and its catchment area are served by the high speed rail network.
Liverpool services not stopping at Crewe make use of the 110mph (175kph) through lines
between platforms 5 and 6. At this speed, a time saving of over five minutes is possible over
corresponding stopping services.
Whilst it is likely that some Liverpool to Crewe rail business could be lost should the HS2
services bypass the town, this is unlikely to be large as the route would still be served by
local services. There would also be little disbenefit to other parts of the Liverpool City Region
(although should Runcorn stops also be removed, this would remove an HS2 railhead
serving the southern part of the region).
The main disbenefit would arise to Crewe itself and to its hinterland. With both Liverpool
services not stopping at the station, it would need to rely on the hourly trains from Preston
for its London services, resulting in less capacity than at present.
It seems from this that the removal of the Crewe stop would be problematic due to its impact
on the Crewe catchment area. The problem has arisen due to the planning of HS2.

3.4.2.3

Remove the Stafford Stop

The Government Preferred Option service pattern envisages that the slower of the two
hourly Liverpool services stops at Stafford in the north Midlands. This train would travel from
Liverpool to Stafford on the Classic West Coast Main Line and join the HS2 spine route at
Lichfield, north east of Birmingham.
The implications of the Stafford stop are that the slow Liverpool train would make no use of
Phase 2 of HS2 and travel at a maximum line speed of 110mph (175kph) (see Option One
above) – slower than the current Pendolinos – as far as Lichfield.
There is little benefit to the Liverpool City Region arising from the Stafford stop. The benefit
arises to Stafford in having a 1 train per hour London service.
Removing the Stafford stop would have important journey time implications for the Liverpool
HS2 service as the proposed slower train, which is not planned to stop at Crewe, would then
be five minutes faster than the current faster train. As the length of running on Classic tracks
is reduced by 39miles (62km), the total journey time saving (including the Stafford stop) is of
the order of 15 minutes. This is by far the largest saving of any of the ‘zero cost’ options.
This solution for Liverpool leaves the problem of how to provide Stafford with an HS2
service. The obvious solution is for Stafford to be connected to London via Birmingham.
However, the physical separation of the current New Street Station and the proposed
Curzon Street Station makes this inconvenient.
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Again, this is an example of the planning of HS2 resulting in a poor service being provided to
Liverpool. It is the only example on the proposed HS2 network where a Classic route is used
in preference to a parallel HS2 spine route. It is notable that the nearby city of Stoke-onTrent receives no such service despite having a more intensively used London service.

3.4.3 Conclusions on Minimal Costs Options
This brief analysis indicates that the removal of the Stafford stop is the most effective means
of improving the Liverpool service without infrastructure investment. The disadvantages that
are identified – principally to the Stafford to London service - cannot be ignored but
consideration of the provision of the Stafford service should be balanced against the serious
detriment to the Liverpool City Region.
The removal of the Crewe stop may not be justified given the need to provide this major
junction with a decent London service. This item is considered in more detail later.
The advantages of removing the Runcorn stop need to be assessed against the clear
disadvantages to the City Region. There may, however, be a case for removing one of the
hourly stops.
Reinstating the Enhanced Permissible Speed is the least controversial of these options but
the journey time advantage would be minimal.
All minimal cost options provide only minor journey time improvements and no additional
connections or released capacity. As such, they would have minimal economic impact.

3.5 The West of Warrington Option
This section considers the radical option of re-routing the main route of HS2 to the west of
Warrington. Of all the options that are considered, this is the only one that makes a
significant change to the HS2 Preferred Option but, as it has several advantages, it merits an
in-depth study.
HS2 Ltd did investigate a west of Warrington option as part of their phase 2 alignment study
(11). However, the route they chose ran to the west of Northwich and accessed Manchester
from the south of the town. The analysis here considers a different route.
The advantages of a west of Warrington route are:







It allows a route to Liverpool at full HS2 line speed to as little as 20km from Liverpool
City Centre (as opposed to the 63km of the HS2 proposal).
It allows connections to be made to existing routes into Liverpool City Centre for
Classic Compatible trains or for a new captive route.
It allows a direct connection to be made to Warrington Bank Quay station via a link at
Acton Grange junction.
It relieves the existing double track section of the West Coast Main Line between
Crewe and Weaver Junction, so removing a potential bottleneck for local passenger
and freight services.
It provides the most direct route from Crewe north to Preston and on to Scotland
(HS2 Ltd has determined that such a route will need to be to the west of the town,
crossing the Ribble Estuary).
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It removes the need for the Tatton delta junction to Golborne Junction section of the
HS2 Preferred Option route, so reducing costs and removing the associated
environmental problems, which include the demolition of Warrington’s Taylor
Business Park.
It allows a very direct route from Liverpool to Manchester should a high speed Javelin
type service be developed between the two cities.

There are, however, certain disadvantages to a west of Warrington route, the principal ones
being:









It increases journey time from Manchester to London. This is not due to a greater
length of route but to the greater length of slower (230kph) branch line running. (The
time increase is less than one minute).
The removal of the link to Golborne Junction increases journey times to Wigan and
Preston. (These disadvantages are easily outweighed by the advantages to the much
larger market of the Liverpool City Region and Warrington).
The removal of the Golborne link also increases journey times to Glasgow and
Edinburgh, but a link further up could be created.
This increase is a small proportion of overall journey time and the west of Warrington
option allows for faster timing in the longer term due to the higher speed alignment
that can be provided between Warrington and Preston.
A west of Warrington route needs to thread its way between sizable built-up areas
with the consequent risk of property demolition and noise nuisance. (This is true of
both east and west alignments).

Overall, the advantages of the west of Warrington route outweigh the disadvantages and it
promises to serve the North West far more comprehensively than the current eastern
proposal and, in so doing, satisfy more fully the aspirations of the HS2 remit. Consequently,
this issue is considered in greater depth.

3.5.1 Route Options
As with any options described in this report, the analysis is limited by resources to a ‘broad
brush’ approach. For these options to be progressed into proposals for development, an indepth study would be required looking at many factors including impact on landscape, Listed
buildings, sites of special scientific interest, site topography and geology.
Of course, a very high speed route poses major design issues, principally due to the need
for very large radius curves. A line with the maximum HS2 line speed of 400kph demands a
minimum curve radius of 8.2km. To design such a curve through the countryside and avoid
sensitive sites is not easy. This design operation becomes more difficult as the line passes
through the urbanised areas of the North West.
Consequently, in considering a proposed western alignment, line speed north of the
triangular junction is reduced to 360kph. This speed is consistent with the Government
Preferred eastern alignment. The reduction in line speed, allows a reduction in minimum
curve radius to 6.0km, making less intrusive alignments feasible. However, the reduced line
speed will still allow the proposed Captive and Classic Compatible trains to run at full speed
(as the initial HS2 maximum train speed will be 360kph).

20 Miles More: A Counterproposal for the Liverpool City Region and HS2

Page 61

The first step in looking for a west of Warrington route was selection of ‘node’ points: fixed
points at each end of the route. The following were identified:




The proposed HS2 tunnel beneath Crewe.
The River Ribble crossing west of Preston (identified in HS documents as the
proposed route for a northern extension of HS2).
The River Mersey and Manchester Ship Canal crossing point. Any new rail crossing
of these two waterways would need to be in the narrow section of the upper estuary,
immediately to the west of Great Sankey.

As the west of Warrington route is only a realignment of the Government Preferred Route, it
does not, in itself, provide Captive services to either Liverpool or Warrington. However, the
much shorter distances involved will reduce the costs of providing Captive spurs.
There is an additional advantage in that a western route introduces the possibility of
delivering the full HS2 route in phases. Should connections to the existing West Coast
Mainline at Weaver Junction and Acton Grange junction be feasible then Classic Compatible
trains could complete their journey to Liverpool and Warrington respectively using the
existing network. This approach corresponds to the ‘mid-Cheshire link’ option discussed
under ‘Options for Improving the Classic Compatible Service’ (see section 3.8.2 below ) and
the ‘Daresbury Route’ discussed under ‘Captive Options' (section 3.20.4 below).
Large urban areas have a major impact on HS2 routing. It is seldom practical to construct a
route through the centre of such an area, and this is particularly true of the east Cheshire
towns such as Northwich, Winsford and Hartford and most of the large built-up areas
between Liverpool and Warrington. However, preliminary study of the available routes
indicates that route corridors are available. One possible option is shown in Figure 3.3
(below).
In this option, the HS2 preferred alignment as far as Manchester is retained but the delta
junction is transferred southwards by ten kilometres. This change increases the length of
230kph speed running and, therefore overall journey times to Manchester by almost one
minute.
The proposed new western alignment begins to the east of Norwich as a large radius curve
skirting the villages of Pickmere, Arley and Lower Stretton, before turning north to cross the
Mersey at a point to the north of Daresbury.
A station is proposed in the Daresbury area allowing interchange with the M56 motorway
and the Chester-Warrington line. This station serves North West Cheshire and replaces
Runcorn as the main station for Halton, the market presently served by Runcorn station. A
chord line also connects to the existing West Coast Mainline at Acton Grange providing an
HS2 service to Warrington and stations further north.
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Figure 3.3: The West of Warrington Option (Credit: Landsat)

From Daresbury, the line continues north to cross the Manchester Ship Canal, the River
Mersey and its flood plain, by means of a viaduct which descends to ground level near
Fiddlers Ferry. This viaduct is the major civil engineering structure of the route. At Rainhill, a
link is made to the Classic Liverpool and Manchester line (the Chat Moss route), which
connects directly to Liverpool Lime Street. This would also be a suitable site for a Captive
link to a new central Liverpool HS2 station (see section 3.10.2: below)
From Rainhill, the spine route continues between Rainhill and St Helens and then to the
west of Skelmersdale across central Lancashire to a crossing of the Ribble to the west of
Preston. This crossing point is shared with the Preferred Option route to the east of
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Warrington. It is shown as terminating at a new station on the M55, as proposed by HS2 Ltd,
which serves Preston and Blackpool.
Some approximate journey times for the West of Warrington route compared to the HS2
preferred route are shown in the Table 3.1.
HS2 Journey
Time (mins)

Revised Journey
Time (mins)3

Liverpool

96

80

Manchester

68

69

Warrington

75

65

Preston

84

88

Table 3.1: Approximate Journey Times for West of Warrington route vs. HS2 Proposed Route

3.6 Enhanced Classic Compatible Options
This section returns to the HS2 Government Preferred Option and looks at ways that the
present proposals might be improved to give Liverpool a better service from HS2.
These options do not constitute a full Captive service and so the city will still be served by
Classic Compatible trains travelling over Classic routes for part of their journey, including the
approach into Liverpool Lime Street. Consequently, they will not, in themselves, allow for
any increase in train capacity or in the number of trains serving Liverpool. Their principal
advantage arises from reductions in journey time due to more direct and / or faster services
and increases in capacity on Classic lines – particularly freight capacity on the Classic
WCML.

3.6.1 An HS2 Station for Crewe
The town of Crewe is keen to have a captive HS2 station on the main spine route in place of
the present proposal for it to be served from a junction at Chorlton. Such a station would
both increase the number of HS2 services passing through the station but also the number
of destinations served, giving a major increase in connectivity.
Were such a station to be provided, there would be knock-on benefits to the Liverpool City
Region for two reasons. First, trains from Liverpool heading south could be connected to the
main HS2 route at Minshull Vernon, north of Crewe, so benefitting from almost twelve
kilometres of additional full-speed running. Second, the need for trains from Liverpool to
stop at Crewe would be reduced, so potentially reducing journey time.
Two possible means of achieving this are discussed below and depicted in Figure 3.4.

3

Liverpool and Warrington served via classic compatible services over classic lines
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3.6.1.1

Crewe HS2 Option

By the provision of a junction between the WCML and HS2 routes north of Crewe, the
existing station at Crewe can be transformed into an HS2 station. The junction would have
two parts.
Junction One, located at Minshull Vernon, would allow trains on the HS2 spine route to
bypass Crewe by means of the HS2 tunnel under the town and travel on to Liverpool and
Warrington on the WCML route. The removal of the station stop and the twelve kilometres of
additional high speed running would shave around seven minutes off the proposed journey
times.

Figure 3.4: Crewe HS2 Options

Junction Two, located just to the north of the north portal of the Crewe tunnel would allow the
existing station to be served by Classic Compatible trains that would otherwise bypass it.
There is also the possibility that Captive trains could call at the existing station, although this
would involve significant platform alteration and lengthening work, together with track
realignment (due to the greater width and length of these trains). However, it would
effectively transform Crewe into an HS2 through-station similar to Toton or Meadowhall.
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3.6.1.2

Basford Hall HS2 Option

The Basford Hall option involves construction of a new station to the south of Crewe in the
area of the present Basford Hall sidings. It is a longstanding proposal for Crewe’s rail
services in that it would allow better road access and parking provision.
The station would be on the new HS2 spine route south of the Crewe tunnel entrance. A link
would be required to the Classic WCML for Liverpool and Warrington services – similar to
Junction One of the Crewe HS2 option described above.
One problem that would need to be addressed in the construction of such a station is how
links to services stopping at the existing station could be provided. Possibly, some form of
people mover transit system would be required.

3.6.2 The Mid-Cheshire Link

Figure 3.5: The Mid-Cheshire Link (Credit: OS)

The Mid-Cheshire Link is a development of the Crewe North Junction proposal described
above. The junction for Liverpool and Warrington would be constructed several kilometres
north of Minshull Vernon at a location north east of Northwich. A new cross-country line
would then be constructed to Weaver Junction where the Classic Liverpool route branches
from the West Coast Main Line.
By constructing such a line, HS2 line speeds (360kph on the main spine and 230 kph on the
branch) could be achieved as far as Runcorn so halving the length of classic line envisaged
under the present proposal and, importantly, removing HS2 services from the classic WCML,
so increasing its freight capacity.
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The option also allows for a future captive service to Liverpool to be constructed from just
south of Weaver Junction to a new station in the Daresbury area and then via a Mersey
crossing toward the eastern suburbs of the city.
This option is similar to the West of Warrington route described in section 3.7 (above) with
the exception that the lower line-speed allows for tighter radius curves and, therefore, a
more tightly curved alignment. However, this lower line-speed does result in a smaller
journey time saving.

3.6.3 The Cheshire Lines Route
The Cheshire lines route option consists of a turn-off from the HS2 spine route onto the
existing former Cheshire Lines Committee (CLC) route at a location to the west of
Birchwood. The route would take trains through the centre of Warrington with a stop at the
existing Warrington Central Station. From there, a direct route would takes trains to Liverpool
South Parkway Station where an existing spur route would allow them to run through to Lime
Street via the West Coast Main Line branch route.
The advantages of this route are: its straight alignment as far as Liverpool and the possibility
of a central Warrington station. However, it is a double-track route as far as the junction at
Liverpool South Parkway and also one that is used for local trains, so opportunities for high
speed running are likely to be small.

3.6.4 The Chat Moss Route
The Chat Moss route option consists of a branch off the HS2 spine route at Culcheth onto
the existing Liverpool to Manchester line to Lime Street via Newton-le-Willows, Huyton,
Broadgreen and Edge Hill.
Although this is the most northerly (and, therefore, most indirect) of the Classic Compatible
options, it does have several advantages. It represents the shortest length of running on
classic tracks into the centre of the city (31km). It is an existing highly developed line
currently being electrified and, therefore, with reasonable speed potential.
Its principal disadvantage is, as in the case of the CLC route, the fact that it is double-track
over significant length and takes both local passenger services (and freight services from
Edge Hill to Newton-le-Willows). In addition, it does not allow for a direct service to
Warrington (except the possibility of a new parkway service close to the M6).

3.7 Captive Options
The construction of a Captive line to serve Liverpool is the ultimate aim of 20 Miles More and
is one that seems to have been dismissed too lightly by HS2 Ltd in shaping their proposals.
The challenge of a Captive line arises from the need to provide a completely new route into
the centre of the city. This route will need to be built to the taller and wider loading gauge of
Captive trains.
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The benefits of a captive line to Liverpool over and above any other options are:


Substantial journey time improvements



Options for high speed routes to destination other than London



Release classic line capacity for passenger and freight services

These result in substantial economic benefits.
In formulating these proposals one assumption is that any Captive station to serve the
Liverpool City Region will need to be located in Liverpool City Centre. Reasons for not
pursuing other possible options further are briefly summarised.
This section is divided into three parts. The first looks at the issues surrounding a central
Liverpool station. The second looks at how a Captive route might be constructed through the
Liverpool urban area. The third looks at how a Captive route might be connected to the HS2
spine route. In this section, inevitably, there is some duplication with earlier sections.
Constructing a new railway into a historic urban core will undoubtedly be an expensive
operation and one that might incur the need for a large amount of property demolition.
Houses and businesses adjacent to the new line will suffer from noise, vibration and visual
intrusion and disruption during the construction process.
The obvious means of addressing these issues is to provide extensive lengths of tunnel, as
has been decided in the case of Manchester. However, such a solution is extremely
expensive. The cheaper solution is to use existing rights of way, where these are available,
and this approach is used where possible in the course of these proposals.

3.7.1 A Liverpool Station
The location of a Liverpool station has to satisfy two criteria: first, that it is located in an
appropriate area; and second, that it conforms to the technical requirements for a railway
terminus. These two criteria make the selection of a suitable site challenging.
A Liverpool terminal is expected to be located in the city centre due to it being the physical
and economic hub of the City Region and to have good access to the Merseyrail network,
which provides connectivity to the most populous areas of the region. Good road access and
parking provision are also important.
In addition, an HS2 Captive train terminus must have a length of 415m, be straight and level
and have platform widths of 12m. Obviously, it must be capable of being connected to the
HS2 network.
In looking at the overall size of a Liverpool HS2 terminus, the proposal for Leeds, which has
four platforms, has been influential. To save on station width and the spread of tracks at the
station throat, an arrangement with two 12m wide island platforms, both flanked by two
tracks, is considered. Such an arrangement is likely to result in an overall station width of
40m.
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3.7.1.1

Option 1: Lime Street HS2

Lime Street, Liverpool’s intercity terminus is the obvious choice for an HS2 terminal and has
featured in most of the discussion on this subject. The advantages of Lime Street are
obvious given that it is connected to many other towns and cities by the existing rail network
and to the Wirral by means of Merseyrail. It is also located in the city centre and on a major
highway.
It is the physical constraints of the station that pose major challenges to the construction of a
Lime Street HS2 station. The longest of the existing platforms, Numbers 7 and 8 (used by
London trains), are only 280m long and any extension would be limited by the narrow
concourse at the front and the throat pointwork at the rear. Consequently, a full size HS2
station would need to be constructed outside of the footprint of the present station if massive
and disruptive engineering works are to be avoided.
Figure 3.6 (below) shows a possible location for a Lime Street HS2 station to the south of
the existing station. The station frontage would be on Lime Street and its rear to the east of
Russell Street. There would be a pedestrian link across Skelhorne Street to the existing
Lime Street station and a subway linking to Central underground station, thereby giving
connectivity to all three lines of Merseyrail.
The station platforms would be about 6m above those in the existing station and,
consequently, would be at high level at the Lime Street entrance, requiring lift and escalator
access from street level. The reason for this is twofold. The higher level allows the HS2
access tracks to bridge the existing station approach tracks in the Lime Street cutting giving
access to the north side. Second, it reduces the volume of excavation required at the east
side of the station, where natural ground levels are much higher than at the west.

Figure 3.6: Lime Street HS2 Proposal

The station approach tracks would be in a cutting at the east end and, after bridging the
existing tracks, would run into a tunnel around Great Newton Street. The line would continue
in a tunnel as far as Edge Hill (see section 3.9.2 below).
Naturally, property demolition would be required to accommodate such a large station in a
built-up area. Beyond Russell Street, the railway would be in deep cutting and,
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consequently, it should be possible to reinstate the existing streetscape by roofing over the
cutting.
Other options for Lime Street include the following:






A new station north of the present station. This would impact on the Empire Theatre
and Georgian properties in Seymour Street as well as being remote from the
Northern Line connections at Central.
A station further west of the above proposal bridging Lime Street. This would reduce
the excavation required at the east end but could have a major impact on the
townscape of Lime Street and the setting of St Georges Hall.
A new station or existing platforms designed to accommodate shorter length (200m)
Captive trains. This is a much cheaper option (although the greater height and width
of captive stock would still need to be accommodated). However, it would reduce
overall capacity and might be inconsistent with operations elsewhere on the network.

The construction of an HS2 station at Lime Street would be feasible and would have several
advantages but would involve significant civil engineering work together with fairly extensive
property demolition. Such a solution would need to be taken forward as part of a general
regeneration scheme for the area.

Figure 3.7: Liverpool Exchange HS2 Proposal
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3.7.1.2

Option 2: Exchange HS2

The only other obvious site within central Liverpool for an HS2 terminal station is the former
Liverpool Exchange Station site. The former station closed in 1977 and, with the exception of
the construction of the Mercury Court offices (now Exchange Station offices) at the south
end of the site, it has been used for car parking ever since.
The station location is, in many ways, ideal for a major terminus in that it is right in the heart
of the city’s business district and is close to some of the city’s prime business and cultural
attractions including the waterfront, Cruise Liner Terminal and the site of the proposed
Liverpool Waters development. It has easy access to the Merseyrail Northern Line at nearby
Moorfields Station and also to the six lane dual carriageway Leeds Street and Kingsway
tunnel.
Figure 3.7 (above) shows the proposal for a Liverpool Exchange HS2 station. The
development of the station site would not involve heavy civil engineering works as in the
case of Lime Street but, to get the full 415m requirement for HS2, it would be necessary to
carry the station over the top of Leeds Street and the approach tracks would then bridge the
Merseyrail Northern Line where it emerges from the Leeds Street portal. Moorfields Station
would be integrated with Exchange Station via a pedestrian subway.
An obvious problem with the choice of Exchange is its north-south orientation meaning that
the approach tracks would need to curve through a large angle to head toward the main
route of HS2. The HS1 terminus at London St Pancras has a similar problem.
This could be achieved with a generous curve radius of 400m on the tracks descending from
the Leeds Street bridge level and running parallel to the Merseyrail Northern Line whilst
continuing to descend to a tunnel just beyond the line of the Kingsway road tunnel. The
tracks would then continue to curve and to descend in-tunnel and pass beneath the road
tunnel approach roads before heading toward Edge Hill (see section 3.9.2 below).
In this proposal, the existing Liverpool Exchange office buildings may require demolition,
although it could be possible to avoid this by moving the station further northward. The office
buildings would be forty years old at the time of the new station construction and the fact of
the new station development might, in itself, prompt their replacement with more up-to-date
structures. Office development could take place alongside or on top of the new station in an
‘air rights’ development as found at several London stations. The historic Exchange Station
façade would remain as the frontage of the new station.
The absence of a Merseyrail City Line connection, as enjoyed at Lime Street, would reduce
the connectivity of an Exchange HS2 station. However, this disadvantage is more than
balanced by the very good connectivity to the Wirral and Northern Lines and to the city’s
road network. Many stations on the City Line will have better access to other HS2 stations
(i.e. Runcorn and Warrington) and so the potential market will not be as large. Revival of the
Edge Hill Spur scheme, proposed in the 1970s, would also improve the situation by allowing
City Line trains to run through onto the Link Line and, therefore, to Moorfields station.
Liverpool Exchange is a strong contender for a Liverpool HS2 station as it is free of many of
the practical problems encountered at Lime Street and would provide a well-connected
station in the heart of the city without intrusion into the cityscape.
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3.7.1.3

Further Options

In this section, a number of other options for HS2 stations at various locations in Liverpool
and the City Region are summarised.

Underground
The idea of an underground HS2 station is appealing as it would allow construction with
minimal disruption on the surface and with easy connections to important city centre
locations and to the Merseyrail stations. It would also tie in easily with tunnelled approach
tracks.
However, this is not a viable option due to the sheer size and consequent cost of the
underground construction required (some three times as long as a Merseyrail underground
station and much wider) and the problems that would be encountered in dealing with existing
underground infrastructure (rail, road and sewer tunnels) and the city’s high water table.

Liverpool Waters
The £5 billion Peel Liverpool Waters development is an obvious location for a major
infrastructure development and there is a possible site that could be used for this purpose.
There is sufficient space within the footprint of Princes Dock (the main and half tide docks)
for the construction of a terminus at low level with the shallow dock waters reinstated on top.
(A similar arrangement is presently under construction for the London Crossrail Canary
Wharf station). Approach tracks could be in-tunnel and make use of the disused Waterloo /
Victoria tunnel for part of the route to Edge Hill.
Whilst a Princes Dock station would be well located to serve Liverpool Waters and the
existing central business district of the city and the waterfront, one drawback would be its
relative remoteness from the Merseyrail network with its connectivity to the Liverpool City
Region.
This option is attractive and, though its engineering would be challenging, the opportunities
for some spectacular architecture together with the absence of the need for significant
demolition make it worthy of consideration. For it to become a front runner would depend on
the interest of Peel Holdings, the developers of the Liverpool Waters site.

Edge Hill
The practical difficulties of developing a city centre station and its approach tracks mean that
some ‘out of town’ locations merit consideration.
Edge Hill is the oldest operational railway station in the world and has been an important rail
junction for Liverpool for most of its history. The Edge Hill site has existing rail connections to
Lime Street and the three branches of the Merseyrail City Line. It is also close to some of the
main road routes of the Liverpool City Region - the M62 motorway and the Queens Drive
orbital route.
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To add to its present connectivity, there are possible future transport schemes:




A revival of the Edge Hill Spur project of the 1970s would allow through-running from
Edge Hill to many stations on the Northern Line by means of either the Wapping or
Waterloo / Victoria tunnels. The revival of the Outer Rail Loop scheme of the 1970s
would connect the eastern suburbs of Liverpool from Hunts Cross through to Walton
and the return of passenger rail services to the Canada Dock branch would connect
in the inner suburbs from Tuebrook through to Kirkdale.
A rail or tram service through the Waterloo / Victoria tunnel could provide a
connection to Liverpool Waters.

Preliminary examination of the site indicates that a station site should be available to the
north side of the existing main line tracks and to the east of the present station.
Consequently, a station at Edge Hill would be a practical proposition, although connectivity
to the existing station might be problematic.
The main drawback to the development of this station is the fact that the Edge Hill area is
not in itself an important destination. Consequently, almost all journeys (including those into
Liverpool City Centre) would involve a further journey thereby reducing the journey time
benefits of HS2. (The counter to this argument is, of course, the fact that an HS2 station
would stimulate regeneration in a deprived area). Train passengers from the Wirral would
need to change trains twice to access Edge Hill station and Northern Line passengers would
have similar problems if the proposed links did not go ahead.
Consequently, Edge Hill does not fulfil the remit of providing an HS2 service to Liverpool and
the Liverpool City Region, but the cost and connectivity advantages do merit further
consideration.

Birkenhead Woodside
The advantages of a Wirral HS2 station consist mainly of the perceived ease of construction
due to existing rail alignments and shorter routes across urban areas combined with the
good connectivity into central Liverpool provided by the Merseyrail Wirral Line.
Woodside station was the former Great Western Railway Birkenhead terminus whose
proximity to the ferry terminal and to Hamilton Square station gave good access both to
Liverpool and Wirral. The station closed in the 1970s.
Whilst it would be incongruous for passengers arriving on a high speed railway to complete
their journey by ferry, a link to Hamilton Square merits consideration. The station has far
better connections both to Liverpool and Wirral than in the days of Birkenhead Woodside
due both to the terminal loop under central Liverpool and the extension of electrification and
new stations on the Wirral Line branches constructed in the last few decades.
A Birkenhead terminal would help in the regeneration of the east side of Wirral and in
moving closer to the long mooted idea of a city straddling the Mersey. The benefits to Peel’s
Wirral Waters project are clear.
There is a case for looking at Birkenhead Woodside as a Liverpool City Region HS2
terminal. However, such a development would incur many technical problems. In particular,
there is no evident site for such a station in a location with easy access to Hamilton Square.
The former Woodside Station site was not built to the dimensions required for HS2 and is
now mainly developed. The approach tunnels and redundant tracks would need
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considerable reconstruction to cater for the HS2 trains and it is likely that a new alignment
around Chester would be required to avoid a large scale gauge clearing operation through
the city.
For these technical reasons and the drawbacks of not having a central Liverpool station
(discussed in relation to Edge Hill, above) Birkenhead Woodside is not a viable alternative to
either Lime Street or Exchange. However, as in the case of Edge Hill, it merits some further
investigation.

3.7.2 A Rail Route through Liverpool
Having decided to focus on a city centre station site as the best option for a Liverpool City
Region HS2 station, consideration now needs to turn to the important question of how an
HS2 rail route can be constructed through the city.
The HS2 engineering options report does not discuss this issue and, instead refers to a ‘high
level’ gauge clearing exercise, which it concludes is impractical (for reasons given below)
However there are other options that should have been considered.
Routing a new railway line through a highly built up area is not an easy exercise and, in the
case of Liverpool, this is further complicated by the topography of the city with its high
sandstone ridge running in a north-south direction that separates the city centre from its
eastern suburbs. To get around this problem, in the past, deep cuttings or tunnels have been
required.
It is instructive to look at the solutions adopted in other cities. Both Birmingham and Leeds
make use of existing transport corridors as the means of taking HS2 into their centres.
Manchester, lacking such a corridor, has had to resort to a twelve kilometre long tunnel
beneath the city suburbs to give access to the new Piccadilly HS2 station.
Tunnelling is the simplest means of providing a direct route through an urban area but very
expensive. Cost per unit length of tunnel increases with size but decreases with length as
the cost of setting up and removing the boring equipment becomes less significant.
It seems likely that the appropriate solution for Liverpool will involve a combination of
existing routes and tunnelling. However, as creating tunnels through Liverpool’s sandstone
bedrock is not as onerous as in some other geologies, there is some potential for reducing
cost. Certainly, Liverpool has a long history of tunnel construction ranging from the massive
Mersey road tunnels to the extensive amateur tunnels created by Joseph Williamson in the
nineteenth century.
Two options for routing through Liverpool are discussed in some detail later, after
consideration of the HS2 Ltd gauge clearing proposal.

3.7.2.1

Gauge Clearing

The term ‘gauge clearing’ refers to the enlarging of a rail route to allow it to accommodate
bigger and / or faster trains. Most often, this is carried out to allow larger freight containers to
be carried or for the installation of overhead wire electrification. The lines from Liverpool
Lime Street to Manchester and Wigan are currently being gauge cleared as part of the North
West electrification project.
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It is the scale of gauge clearing work required for HS2 that is the main problem. This is
summed up in Figure 3.8 (below).
The continental ‘GC’ gauge profile is not only taller (by 0.79m) but also wider (by 0.47m)
than the classic British gauge profile. This means that bridges need to be raised to
accommodate the new gauge (plus overhead electrification) and also that tracks need to be
further apart, station platforms cut back and other line-side structures relocated.
Gauge clearing is, consequently, not a simple operation. For example, raising bridges in city
locations is made much more expensive and complicated by the plethora of services that run
through the bridge decks (water and sewage pipes, electrical and telecoms cables etc) and
also the requirement to reconstruct approach roads, (which might involve the avoidance of
‘blind summits’) and alterations to adjacent properties. These problems are more onerous
where the bridge has already been raised – as, for example, in the case of bridges over the
Liverpool-Runcorn line raised to accommodate electrification clearances in the 1960s.

Figure 3.8: Gauge Comparison (Credit HS2)

The bridge problem is reflected in the need to widen cuttings and embankments, reconstruct
retaining walls and cut back station platforms. Tunnels would require invert lowering, lining
replacement or, maybe, full scale reconstruction. The capital cost of these options would be
compounded by the months (or years) of disruption to existing services as the work took
place.
Whilst gauge clearing is obviously a very expensive option, the benefits are not so clear.
Running Captive services into central Liverpool would increase the total number of train
seats to London(mainly by allowing double deck stock to be accommodated) and would
reduce train costs due to the use of a European standard design. However, increased speed
and line capacity benefits of a new line would be absent. The new trains would need to
share lines with existing services and conform to the line speed restrictions imposed by the
tight curvature of these lines. They would occupy existing train paths and allow no scope for
line capacity enhancement.
Consequently, it is clear, as outlined by HS2 Ltd, that gauge clearing as a solution to
bringing Captive trains into Liverpool is not a viable or highly beneficial option.
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3.7.2.2

The Eastern Approach

The Eastern Approach describes the proposals for running a captive route from Lime Street
or Exchange to open country on the outskirts of the city.
There is an obvious logic in running a route eastwards from the city centre as it is the
shortest length through the built up area. It is the route taken by the Liverpool and
Manchester railway in the 1830s and by the M62 motorway builders in the 1970s. It is also
the shortest distance to the HS2 spine route.
A fully tunnelled direct route tunnel from Lime Street to Bowring Park, where the built-up
area terminates, would be 6,7km (4.2 miles) long. Whilst this would be significantly shorter
than the 12.1km (7.5 miles) of the corresponding tunnel from Manchester Piccadilly to
Manchester Airport, the amount of tunnelling can be reduced significantly by use of existing
infrastructure.

Figure 3.9: The Eastern Approach

Figure 3.9 shows the suggestions for an Eastern Route from Liverpool City Centre to the
open country at Bowring Park. As shown, the route could be adapted to serve either
Liverpool Exchange or Liverpool Lime Street stations and to reach open country either at
Bowring Park, or further south at Gateacre. The route sections shown on the map are as
follows:
Section 1: The approach to Liverpool Exchange HS2 (see section 3.9.1.2 above). The route
descends as it heads north to a tunnel entrance north of the line of the Kingsway road
tunnel.
Section 2: The first tunnelled section. This comprises two single-bore parallel tunnels
curving at a maximum radius of 400m to turn the route eastwards and toward the line of the
existing disused Waterloo / Victoria tunnel.
Section 3: A link from Lime Street HS2 (see 3.9.1.1 above) to the Waterloo / Victoria tunnel
where it joins the alignment of the Exchange option.
Section 4: This section of route consists of two parallel tunnels. The northern one is a new
tunnel whereas the southern is the existing Victoria tunnel converted to contain one line to
HS2 gauge. Both tunnels emerge at the north side of Edge Hill station.
Section 5: From Edge Hill to Wavertree, both lines run at ground level to the north of the
existing tracks. Both lines descend in-cutting toward their east end.
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Section 6: The northern line enters a tunnel to the west end of Wavertree Technology Park
Station and continues in-tunnel parallel to the Olive Mount cutting and beneath the Canada
Dock branch tunnels. The southern line runs beneath the existing Liverpool-Manchester line
in an underpass and runs parallel and to the south of these lines within the Olive Mount
cutting, occupying the part-abandoned formation of the former four-track route (see Figure
3.10 below). Just short of the Queens Drive overbridge, the line veers to the south and
enters a tunnel.
Section 7: The northern and southern routes converge and run parallel in-tunnel as far as a
new portal to the south of the M62 motorway at the limit of the built-up area.
Section 8: An alternative to the above. The two lines emerge from tunnel onto the existing
Liverpool Outer Loop line and continue at surface level as far as Gateacre where they curve
to the east directly into open country.

Figure 3.10: The Olive Mount cutting looking east

The lengths of single track tunnel required for each particular option are shown below (km):
Route Section
Exchange – Bowring Park
Lime Street – Bowring Park
Exchange - Gateacre
Lime Street – Gateacre

1

2

7

8

Total (km)

- 1.3 0.0 1.6 5.0

-

13.9

- 2.0 1.3 0.0 1.6 5.0

-

9.9

0.0 6.0
-

0.0 6.0
-

3

4

5

6

- 1.3 0.0 1.6

-

4.0

12.9

- 2.0 1.3 0.0 1.6

-

4.0

8.9

Table 3.2: Length of single track tunnel required by proposed route section(km)
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3.7.2.3

The Outer Rail Loop

The Outer Rail Loop option is an alternative to the Eastern Approach and makes use of
existing infrastructure over most of its route, so saving on tunnelling and land acquisition
costs. Unlike the Eastern Approach, this route would only serve an HS2 station at Liverpool
Exchange.
The concept is to re-open the existing railway from Liverpool Exchange to Halewood that
was constructed by the Cheshire Lines Committee, closed in the 1960s, and now forms the
Liverpool Loop Country Park – a pedestrian and cycling route. The route is shown in Figure
3.11.

Figure 3.11: The Outer Rail Loop
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The route sections shown in the above map are as follows:
Section 1: Liverpool Exchange HS2.
Section 2: The former approaches to Exchange Station from Leeds Street as far as the
portals of the Breeze Hill tunnel in Kirkdale. This involves the replacement of former bridge
spans and the sluing of the existing Merseyrail tracks in the Sandhills area as far as the
portals of the disused Breeze Hill tunnels.
Section 3: The disused Breeze Hill and Walton Hill tunnels are reopened to take the line
through to Walton. Both bores of the former tunnels would be required for the two lines of
HS2. This would involve the completion of one of the former tunnels constructed to permit a
proposed four tracking of the line in the 1880s that was never carried out.
Section 4: Walton Hall Park. The new line follows the southern leg of the former Walton
Railway Triangle, skirting the north side of Walton Hall Park. This section of route has been
largely built over since the route closed in the 1970s and it is proposed that the new route is
constructed in a roofed over cutting to form a ‘green tunnel’ to allow the park to be reinstated
on completion of the railway works.
Section 5: The Outer Rail Loop. The current Liverpool Loop Country Park takes the route
from Walton as far as the former railway triangle at Halewood. Though formerly used as a
double track freight and passenger line, it was originally built to allow widening to four tracks
(see Figure 3.12).

Figure 3.12: Lanfranc Way Bridge, Childwall
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This additional width capacity makes the construction of a high speed route simpler than for
a double-track formation. For example, the two arches of the overbridge in the figure could
each accommodate one line of HS2 taking advantage of the height of the arch in the centre
and the potential for excavating the former track-bed.
Sections 6 to 9 show how links could be made to new Captive or existing Classic lines
connecting Liverpool to the HS2 spine route.
Section 6: A short spur linking to the Classic Chat Moss route. This would be constructed
across the existing open space known as St Thomas Field.
Section 7: A spur to a new Captive route following the line of the M62. (This is an alternative
route to that described in section 3.7.4 and would, similarly, be tunnelled.)
Section 8: A spur to a new Captive route at Gateacre. This route takes advantage of the
proximity of the Outer Rail Loop to the open country at this point.
Section 9: A link to the Classic Liverpool to Warrington route making use of the track-bed of
the former eastern side of the Halewood Railway Triangle.
The principal advantage of the Outer Rail Loop proposal is the use of existing infrastructure
and, therefore, the avoidance of major property demolition or civil engineering works.
However, there would be several challenges in securing such a route including the tunnel
works required in the Walton area and the cutting widening in the West Derby area. (The
sandstone cutting through this area was only excavated to double track width, although the
overbridges are double span to permit future widening). Short sections of route have been
partially built over, particularly through Knotty Ash and the proximity of housing to the line
would require substantial noise barriers over significant lengths.
The obvious drawback of the route is its indirectness – around 6.5km longer than the direct
route to Lime Street discussed above. There would also be the loss of the present walking /
cycling route and the possibility of any revival of the Outer Rail Loop commuter railway
scheme of the 1960s.
Whereas the Outer Rail Loop is not our preferred option, it does illustrate the point that there
is an alternative rail route available into the city centre. It may also be possible to develop a
hybrid option linking the Olive Mount route to the southern section of the Outer Rail Loop,
giving a direct route to undeveloped country via Gateacre.

3.7.3 From Liverpool to HS2
The most effective route from Liverpool to the HS2 spine route will have some or all of the
following qualities:




Be direct, (so minimising journey time, construction costs and environmental
intrusion).
Serve the market of Runcorn.
Serve the market of Warrington.

The following routes address some or all of the options. Note that these are based on the
Government Preferred Option route rather than the West of Warrington route discussed in
Section 3.7 (above).
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3.7.4 The Culcheth Route
Culcheth is the closest point of the HS2 spine route to Liverpool and a route from the east of
the city has the advantages of no requirement for major infrastructure, (such as river
crossings or tunnels) and the opportunity to follow the existing corridor of the M62.

Figure 3.13: The Culcheth Route

Figure 3.13 illustrates the proposal for the Culcheth route. It runs to the south of the M62
motorway from the assumed tunnel portal at Bowring Park as far as Warrington, where it
turns north to cross the motorway, so avoiding the built-up areas of north Warrington and
then crossing the M6 before linking to the spine route at Culcheth junction.
The total length from Liverpool City Centre to Culcheth Junction by this route is
approximately 33km. It would have a maximum line speed of 230kph (consistent with high
speed branches).
A Warrington parkway junction is shown in the Winwick area at a location close to both
motorways and the A49 Winwick Road linking into central Warrington.
Other possibilities for development of this route include a northern spur at Winwick giving
direct high speed services northward to Scotland, and the establishment of a high speed
Liverpool-Warrington–Manchester Airport-Manchester Piccadilly service using the northern
side of the proposed HS2 delta junction at High Legh.

3.7.5 The Mersey Route
This route uses a significant length of existing freight and disused infrastructure to provide a
service to the centre of Warrington. It takes the alignment of the former rail route following
the north bank of the Mersey from Widnes to Warrington Bank Quay Low Level, presently
used as a freight route primarily serving the power station at Fiddlers Ferry, Widnes.
Figure 3.14 (below) illustrates the proposal for this route. It diverges from the HS2 spine
route at Heatley, at the northern tip of the proposed delta junction and connects to the
disused formation of the former route from Warrington Bank Quay Low Level to Manchester.
A new HS2 station is provided on the former site of the low level station, forming an
interchange with the existing Bank Quay High Level Station. A new alignment to the west of
Bank Quay (see Figure 3.15 below) crosses the Mersey meander and then joins the existing
freight line along the north bank of the Mersey.

20 Miles More: A Counterproposal for the Liverpool City Region and HS2

Page 81

Figure 3.14: The Mersey Route

Figure 3.15: The Warrington Route

Two alternatives for the route into Liverpool are shown. The first diverges from the freight
route at a point to the east of Widnes and then runs to the north of the town and parallel to
the M62 motorway to a tunnel portal at Bowring Park (see Figure 3.14 above). The second
diverges to the west of Widnes and runs northward to connect to the Liverpool Loop Line at
Gateacre. It then takes the Eastern Approach route into the centre of the city via a tunnel
portal at Broadgreen.
The route has the principal advantage of directly serving Warrington and allowing
interchange with the existing routes serving the high level station. It also makes use of
existing alignments, so reducing land-take and minimising dislocation.
However, the construction of this route would involve a significant number of engineering
works. These include the widening of the existing rail routes (both used and disused) to
accommodate the larger gauge HS2 Captive trains and some significant bridge works,
including the existing high level bridge over the Manchester Ship Canal, the reconstruction of
the existing Arpley Bridge over the Mersey and the construction of two new bridges over the
Mersey meander, as shown in the figure.
Consideration would also have to be given to the accommodation of the existing freight route
to Fiddlers Ferry power station. This would need to be determined in accordance with the
long-term future of the station and the possibility either of running freight services on the new
passenger line at night or the construction of a parallel freight track.
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3.7.6 The Daresbury Route
The Daresbury (Halton) route is the most southern of the three proposals considered here
and, though it is not the shortest branch route, it would allow the shortest overall route from
Liverpool to London. However, it should be noted that the differential in line speeds between
the branch and main spine routes (230kph vs. 360kph) removes that advantage.

Figure 3.16: The Daresbury Route

This route is very similar to the alignment described in section 3.7(above) with the principal
exception being that the lower line speed of 230kph allows for a more curved alignment and,
the alignment through Liverpool is not constrained by the need to serve places further north.
The new line branches from the HS2 spine route north east of Northwich and runs across
the Cheshire plain to a new Parkway station near Daresbury from where it climbs to high
level to cross the Manchester Ship Canal and continues on a viaduct to cross the Mersey
flood plain and the River Mersey.
Two routes to Liverpool are shown (see Figure 3.16 above) - both similar to those described
for the Mersey route (above). The southern route links to the north Mersey freight route and
runs to the south of Widnes before turning north to take the Eastern Approach route into the
city via Gateacre (Section The Outer Rail Loop). The northern route runs to the north of
Widnes and runs parallel to the M62 before taking the Eastern Approach route into the city
via the Bowring Park tunnel portal.
Other variations that are possible with this route include a branch to Warrington Bank Quay
from Daresbury, allowing direct HS2 access into the centre of the town. There is a potential
to develop this route in phases, starting with a route across Cheshire to Weaver Junction
(the Mid-Cheshire Link described in section 3.8.2 above).
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4. Benefit-Cost Analysis
4.1 Introduction
This chapter will explain the Benefit Cost Ratio (BCR) methodology applied by HS2 Ltd for
their analysis and evaluation of options. The two types of BCRs will be discussed: Direct
Benefits and Wider Economic Impacts. The BCRs of the HS2 Ltd proposals, will be given to
demonstrate the hurdle that needs to be overcome for any proposal to be considered
worthwhile. The best candidate options from Chapter 3 will then have their BCRs calculated.

4.2 HS2 Ltd Benefit Cost Ratio Methodology
A Benefit Cost Ratio is calculated by dividing the benefits by the costs. BCRs are used to
evaluate the cost effectiveness of transport projects by the Department for Transport (DfT).
The table below shows the Department for Transport classification of value for money by
BCR.
Value of Money Category
Poor
Low
Medium
High
Very High

BCR Range
<1.0
≥1.0 and <1.5
≥1.5 and <2.0
≥2.0 and < 4.0
≥4.0

Table 4.1: Department for Transport classification of value for money by BCR

Two types of benefits are calculated by HS2 Ltd: Direct Benefits and Wider Economic
Impacts
Direct Benefits are the direct benefits and disbenefits to users of the transport network. They
are predominantly composed of travel time benefits from reduced journey times and
increased train frequencies. Wider Economic Impacts (WEIs) are benefits that go beyond
those of the transport user, including:




Agglomeration (bringing businesses closer together).
Imperfect competition (increased output due to reduced costs).
Increased labour force participation.

Direct Benefits are the standard type of benefits used by the DfT for calculating BCRs. HS2
Ltd have introduced Wider Economic Impacts to increase low BCRs. WEIs require an
economic model to calculate them. However, they can be estimated based on the Direct
Benefits. For the Y Network they are 23% of the value of the Direct Benefits.
The BCRs calculated in this document are the Direct Benefits. Wider Economic Impacts
have been estimated based on the above factor for illustrative purposes only. Although they
will add substantial benefits to the proposals, they are non-standards and as such
considered less robust. By way of comparison the Direct Benefit BCR for HS2 Phases are
given in Table 4.2.
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Network Section

BCR (25)

Phase 1
Phase 1 & 2 (the Y Network)

1.4
1.8

Table 4.2: Direct Benefit BCR for HS2 phases

The standards for Direct Benefits and economic assumptions are set out in HM Treasury’s
The Green Book (26) and DfT’s Transport Analysis Guidance WebTAG (27)). The financial
figures break down into three types of amounts that are evaluated:




Annual benefits, such as revenue and journey time saving for passengers.
Annual costs, such as operating expenditure.
Capital costs, such as the up-front cost of the infrastructure and rolling stock.

Whilst every attempt has been made to accurately apply HS2 Ltd methodology, the purpose
of these BCRs is to demonstrate which of the options that improve Liverpool’s HS2 provision
warrant urgent investigation because they provide a very high BCR.

4.2.1 Present Value and Economic Assumptions
Costs and benefits can occur over time, and a standardised way to assess monetary values
over time is needed to compare like with like. The standard financial tool to do this is a
Present Value calculation. Present Value (PV) is a future amount of money that has been
discounted to reflect its current value, as if it existed today. For example £1 in 2085 will be
worth much less than £1 in 2011. The Present Value calculation uses a standard financial
formula based on some assumptions for the HS2 project set by HS2 Ltd and the DfT. The
base year for evaluating costs and benefits is 2011, as used in the October 2011 economic
update from HS2 Ltd.
The period for evaluating the benefits and costs is 60 years. The evaluation period runs from
2025 to 2085 and is split into two periods, the first 20 years and the subsequent 40 years.
The assumed interest rates etc vary between these two periods. The BCRs calculated in this
document apply the same Present Value calculations with the same economic assumptions
that HS2 Ltd have used.

4.2.2 Travel Time Savings
One of the main sources of Direct Benefits is the value attributed to passenger journey time
savings. WebTAG defines three traveller categories and assigns a financial value for their
travel time (see Table 4.3 below). It also defines penalties to other issues such as
overcrowding or needing to change trains. The proportion of each category of passengers is
known for each of the major routes from the 2004 National Passenger Survey. The figures
for Liverpool-London; - non-London long distance (>50 miles) journeys; and short distance
(<50 miles) interurban journeys are given in Table 4.4 (below).
Passenger Category
Business
Commuter
Other (or Leisure)

Value of time,
£ 2011 Prices
(28) £31.96
£6.81
£6.04

Notes
Business passengers are sensitive to overcrowding
Commuters are less sensitive to overcrowding
Leisure passengers are sensitive to having to change trains

Table 4.3: DfT WebTAG passenger journey Direct Benefits values
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Passenger
Category

Liverpool- London
Passenger Category
Likelihood (29)

Other Long Distance
Journey Passenger
Category Likelihood (30)

Short Distance Journey
Passenger Category
Likelihood (31)

Business

48%

22%

18%

Commuter

12%

14%

53%

Other

40%

64%

29%

Table 4.4: Proportion of passenger categories from Liverpool

There are a number of elements to travel time saving, these include:




In Vehicle Time (IVT): the time taken by the train from station to station
Waiting Time (WT): the average time between trains
Average Late Minutes (ALM): the number of minutes a passenger can expect to be
delayed on average for a given service and route

The Waiting Time is dependent on train frequencies as illustrated in Table 4.5.
Trains Per Hour
(frequency)
1
2
3
4

Wait Time
(minutes)
30.0
15.0
10.0
7.5

Table 4.5: Wait Time calculation

The Average Late Minutes is given by HS2 Ltd for each service. The classic running from
Crewe to Liverpool Lime Street contributes around 0.1 minute to the Average Late Minutes
of Liverpool HS2 services. This figure is believed to be a gross underestimate. This Classic
section of track is, statistically and from an engineering perspective, much more likely to be a
source of delay due to its age and mixed passenger/freight traffic. For example, a 70 minute
delay to one train would use HS2 Ltd’s estimated ALMs for nearly one months’ worth of
services. This kind of delay is not uncommon on this section of the track4. One minute of
delay is considered to be equal in “cost” to 3 minutes of Journey Time by HS2 Ltd, due to the
negative impact unreliability has on passengers.

4.2.3 Other Benefits and Disbenefits
Whilst the majority of benefits accrue from journey time savings, other benefits occur from
reductions in road traffic and train overcrowding. These include:






Local noise reduction
Local air quality improvements
Road accident reduction
Road decongestion
Reduced train crowding

4

70 minute delays occurred at Runcorn in November 2013 for around 17 trains. This would account for a year’s
worth of delays for HS2
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There are also disbenefits for reduced road traffic due to loss of indirect taxes (reduced fuel
duty).
Detailed calculation of these benefits and costs is not possible without DfT simulation
models. However, it is assumed that these benefits are in proportion to the Journey Time
Savings. The ratios of Other Benefits and Disbenefits to Journey Time Savings for the Y
network have been calculated and these have been applied to the calculated Journey Time
Saving for the Liverpool proposals to provide a value for the Other Benefits and Disbenefits.

Other Benefit or Disbenefit
Local Noise Reduction

As % of Journey Time
Saving, for Y Network
0.043%

Local Air Quality Improvement

0.088%

Road Accident Prevention

0.625%

Road Decongestion

6.032%

Reduced Train Crowding

14.525%

Indirect Taxation (Loss)

-4.742%

Table 4.6: Ratios of Other Benefits and Disbenefits to Journey Time Savings for the Y network

4.2.4 Passenger Estimates
HS2 Ltd has estimated passenger numbers for flows between origins and destinations. A
demand cap on growth has been applied, according to WebTAG standards, which means
that passenger numbers growth is capped at 2036 levels.
Passenger numbers and growth estimates have been sourced from:





MVA Demand and Appraisal Report, HS2 Ltd, July 2013 (32)
Long Distance Market Survey, Network Rail, October 2013 (33)
North West Route Utilisation Strategy, Network Rail, May 2007 (31)
New Lines Program, Strategic Business Case, Network Rail, August 2009 (8)

Over and above underlying passenger growth, there is estimated growth due to journey time
improvements. Giving Liverpool services faster journey times than those proposed by HS2
services, or classic services, will increase passenger demand. HS2 Ltd has published
relationships between journey times and passenger numbers as rail time demand elasticities
(15). These values have been calculated for different journey lengths and passenger
profiles. For journeys between 150 and 200 miles in length (e.g. Liverpool-London), every
1% reduction in journey time results in an increase in passengers of 1.33% overall.
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4.2.5 Optimism Bias and Cost Scenarios
Based on DfT experience, costs of transport projects are typically underestimated. To
account for this an Optimism Bias is applied to all costs by HS2 Ltd. The value of the
optimism bias applied was updated in the October 2013 HS2 Economic Case (28), and
varies from item to item.
The October 2013 Economic Case (28) also introduced the concept of scenarios for costs,
each with different likelihoods of costs not being exceeded. The BCRs in this document are
based on the Standard or P50 Scenario, so-called because the likelihood that costs will not
be exceeded is 50%.

4.2.6 Revenue
The inclusion of revenues is limited to generated passengers. These are additional
passengers over and above Classic passenger numbers, who are:



New passengers – who would not have travelled if it were not for HS2 services, or
Switched passengers – who have transferred from a mode of transport other than
Classic rail.

This approach prevents double counting of rail passenger fares for those who transfer from
Classic rail. The amount of revenue also depends on the average fare. The fares used for
London journeys are given in the Atkins Model Development Report, Feb 2010 (14).

Average Fare, without premium for HS service
Passenger Category
Business
Commuter / Leisure

In £ 2007
51.55
30.85

In £ 2011 (22.9% long
distance fare inflation)
63.35
37.91

Table 4.7: Fares used for revenue calculations Liverpool-London

For other destinations the following fares have been used (Table 4.8)
Route

Passenger Category

Liverpool / Warrington – Birmingham
Liverpool / Warrington – Birmingham
Liverpool/Warrington – Manchester
Liverpool/Warrington – Manchester
Liverpool/Warrington – Manchester Airport
Liverpool/Warrington – Manchester Airport
Liverpool – Warrington
Liverpool – Warrington

Business
Commuter / Leisure
Business
Commuter / Leisure
Business
Commuter / Leisure
Business
Commuter / Leisure

Average Fare, without
premium for HS service (£ 2011)
22.50
8.60
8.20
5.30
9.30
9.30
4.80
3.85

Table 4.8: Fares used for revenue calculations
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4.2.7 Capital Construction Costs
The infrastructure costs for building the track and stations have been estimated based on
HS2 Ltd’s published costs for the Y-Network. Allowances have been made to cost routes on
a like-for-like basis and tunnelling has been separately considered based on HS2 Ltd’s
infrastructure rates.
Stations have been estimated based on the average cost of Phase 2 stations with a modifier
applied to take into account the additional cost of an urban terminus as shown in Table 4.9.

Station

Cost (£m 2011)

Notes

Phase 2 Average

120

Liverpool Terminus

156

1.3 multiplier

Warrington (edge of town)

84

0.7 multiplier

Table 4.9: Station costs used

4.2.8 Rolling Stock Costs
The costs of the train sets are given in Table 4.10.

Train Set Type

Annual Operating Cost
£m’s 2011 including OB
2,469

Captive 200m (x 81)
Classic Compatible 200m (x 99) including on-off design cost

4,463

Table 4.10: Train costs used

For options requiring fewer or more of each trains set type, the costs have been apportioned
according to train minutes per hourly route. To illustrate, Liverpool’s two Classic Compatible
train sets will require 13.6% of the total trains minutes used on the Classic Compatible
routes. This equates to £608m of the £4,463m total.
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4.2.9 Operating Costs
The operating costs include a number of elements. The costs have been sourced from HS2
Ltd’s documents. They include the following elements:




Station annual operating cost
Track annual operating costs
Train annual operating costs

Other operating costs are assumed to have minimal impact on the BCRs.
Station

Annual Cost Comparator
£m’s 2011 including OB

Liverpool City Centre Terminal
Op Ex
Liverpool City Centre Terminal
Maintenance
Warrington Station Op Ex

3.00 Manchester Piccadilly HS2

Warrington Station
Maintenance

0.30

0.61
1.50 Manchester Airport HS2

Train Operating Cost Item

£/km 2011

Driver

0.60

Conductor

0.39

Additional Staff

N/A N/A for shorter distance services

Electricity

3.90

Maintenance

2.97
Table 4.11: Operating Costs for BCR

£/km 2011
Captive Track (per km)

0.22

Table 4.12: Captive track cost
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4.3 Options and BCRs
This section will list the main options from Chapter 3 and give their BCRs.

4.3.1 Removal of Classic Compatible Service Stops
There are three possible intermediate stops that could be removed (see section 3.6.2
above):




Runcorn
Crewe
Stafford

Only the Stafford service offers a significant journey time improvement that may warrant the
potential disbenefits to passengers not served.
The following assumptions have been made





Stafford HS2 journey time of 55 minutes (10)
A replacement Classic service is introduced with journey time of 80 minutes, the
current WCML best journey time
Avoiding the via Lichfield route will shave 17 minutes from the Liverpool journey time
(32)
Factors other than journey time savings can be ignored
Journey
Time Saving
(mins)

Passenger
Liverpool &Origin
Runcorn
Stafford

HS2 daily
passenger flow
to/from London

17
-25

Journey time
elasticity
passenger uplift

4,248
1,792

Daily passenger
time savings (mins)

873
n/a
Benefit

72,208
-44,800
27,408

Table 4.13: Benefit calculation for daily passenger time saving

As removal of a stop has zero cost, this option has the highest possible BCR, theoretically
infinite. The present value of the passenger benefits would be £164.25m.

4.3.1.1

Enhanced Classic Compatible Options

The leading option for enhanced Classic Compatible services (see section 3.8 above) is
composed of the following parts:




New junction south of Warrington to HS2 main line.
New Junction north of Crewe to HS2 main line.
Removal of the Stafford stop.

This would provide the following service benefits:



Faster journey times to Liverpool, around 86 minutes.
The ability for other services to stop at Crewe, relieving Liverpool services and/or
providing Crewe with connection options to Scotland and Manchester.
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By providing options for more services to stop at Crewe without significant journey time
reductions, it would be possible to remove the need for all Liverpool services to stop at
Crewe.
However, the economic impact of any Classic Compatible upgrade options would be limited.
As no new dedicated route into central Liverpool would be provided, no opportunity to
release existing lines to grow the labour market or business connectivity through new
commuter or cross-country services would be provided. Should the WCML bottleneck
between Winsford and Weaver Junction be relieved, there would be freight capacity benefits,
but these could be limited if the route to Liverpool was via the Liverpool-Manchester Chat
Moss route, as this would be loaded with additional traffic. As has been see from the WCML
upgrading project, there are considerable disruptions and costs incurred when upgrading
intensively used existing rail routes. Reliable cost estimates are also difficult to produce for
upgrades. As such, any significant Classic Compatible route enhancements are not seen as
a worthwhile investment and so are not quantified in this section.

4.3.2 Captive Options
The Captive service option is broken down by the three main services it can support (see
section 3.9 above):




London
Birmingham
Manchester

These build incrementally on each other, adding additional benefits. Manchester services
are dependent on a captive spur that joins the HS2 main line north of the Manchester spur,
following the M62.
This M62 route has been assumed for all of the costings and timings. Two new stations have
been assumed:



Liverpool City Centre
Warrington Winwick

The Liverpool station may be either at the site of the old Exchange Station or a site adjacent
to the south of Lime Street Station. Both have merits, which are discussed in section 3.9.1
(above). For the purpose of the BCR they are assumed to be equivalent.
The Warrington station is assumed to be on the northern outskirts of Warrington adjacent to
the M62 and M6. There are a number of options, offering excellent road transport links and
potential interchange with the Chat Moss Liverpool-Manchester train line and /or WCML. For
the purpose of the BCR the station locations are considered equivalent. The infrastructure
capital costs are estimated in Table 4.17.
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Cost Item
£30km Liverpool Spur (incuding
tunnelled Liverpool approach)
Liverpool Terminal

£m 2011 including risk and Notes
optimism bias
1,510 Based on HS2 comparables

Warrington Station
Total

154 Based on HS2 comparables
84 Based on HS2 comparables
1,750

Table 4.17: Infrastructure capital costs for Captive options

The Liverpool spur has a number of options to reach the city centre, with potential to vary the
overall cost. There may be some opportunity to reuse existing cuttings, tunnels and rights of
way, which could provide substantial cost savings. The costed option assumes a totally new
tunnelled approach to the city centre of about 7km in length.

4.3.2.1

London Services

This option has the following main components for the transport benefits and costs:





Liverpool and Warrington journey time improvements and increased frequency.
Liverpool and Warrington passenger number increases due to reduction in journey
times and increased frequency.
Savings due to use of cheaper Captive rolling stock.
Disbenefits due to removal of Stafford stop.

The current service provision is for 2 trains per hour for Liverpool and 1 train per hour for
Warrington. Increasing the frequency to 3 trains per hour for both Liverpool and Warrington
would provide large increases in transport benefits and passenger numbers. An additional
path per hour could be gained by one of the following with little or no disbenefits:





Released paths should the Heathrow Spur not go-ahead.
Extending the York service to Newcastle to replace a Newcastle path.
Having a splitter service at Toton to serve York, releasing a York path.
Replacing the Preston Service with a splitter service for both Liverpool and Preston
at Crewe.

This could be also be amended in conjunction with a possible captive station for Crewe,
allowing more flexibility and options.
The BCR calculation assumes the removal of the Crewe stop for the Liverpool service and
servicing Crewe from another service. It is likely that a captive Crewe station will be built at
Basford Hall due to existing issues at Crewe station. This would allow Liverpool,
Manchester or Scotland services to stop at Crewe with minimal additional journey time
increases.
Due to the number of potential options, each with their own benefits, it is assumed that no
net disbenefit results from this change in the service pattern.
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The passenger totals are taken from the Network Rail New Lines (8) estimates, which
propose a high speed spur to Liverpool via Warrington. The proposed route and line speed
would offer improved journey times over the New Lines proposals.
The BCR calculation is given below:
Item
Liverpool and Warrington Benefits
Stafford Stop Removal Disbenefits
New Station Operating Costs
Total Annual Transport Net Benefits
PV Total Net Benefits
Captive Rolling Stock Capital Cost Savings
Infrastructure Capital Costs
Total Capital Costs

£ 2011 m's
£100.27
-£2.09
-£12.59
£85.59
£3,237.40
-£191.59
£1,750.00
£1,558.41

BCR

2.08

Table 4.18: BCR calculation for London services

4.3.2.2

Birmingham Services

The HS2 Ltd service patterns propose no Birmingham services from Liverpool. This is a
result of the slow connection via Crewe making a service unviable. A Captive service would
give dramatic journey time improvements as shown in Table 4.19.
Birmingham Journey Time (minutes)
Origin

Current Journey Time

Liverpool
Warrington

Captive Service Journey Time

103

44

76

35

Table 4.19: Birmingham service times

The estimated passenger flows for these two services are given below:



Liverpool:
Warrington:

0.9m
0.4m

The 2012-13 Birmingham patronage for central Liverpool and Manchester as follows:



Liverpool:
Manchester:

0.3m
0.4m

The Captive passenger projections for Liverpool are in line with the current ratios passenger
totals.
This is comparable with the HS2 Ltd estimates of around 1.4m passengers per annum
between Manchester and Birmingham. HS2 Ltd’s expected passenger loadings for the
Manchester- Birmingham service are low, so it would appear to be beneficial to run one of
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the Liverpool-Birmingham hourly services via Crewe, given the assumption that Crewe will
be reconfigured to make it an HS2 Captive Station. This could be expected to add about 5
minutes to the Liverpool journey time, but would add in the region of 0.3m additional
passengers. This service pattern has been assumed for the BCR calculation.
Additional rolling stock would be required. This has been costed in proportion to the cost per
track minute, per train service, based on a 2 trains per hour service.
In addition to transport benefits, the Birmingham service would add substantial wider
economic benefits through effects such as agglomeration of both city region economies.
Item
London Service Annual Net Benefits
Birmingham Service Annual Benefits
Total Annual Transport Net Benefits
PV Total Net Benefits
Captive Rolling Stock Capital Cost Savings
Birmingham Additional Rolling Stock
Infrastructure Capital Costs
Total Capital Costs

£ 2011 m's
£85.59
£20.32
£105.91
£3,953.17
-£191.59
£172.00
£1,750.00
£1,730.41

BCR

2.28

Table 4.20: BCR calculations for Birmingham services

4.3.2.3

Manchester Services

There are currently around 2m passengers per year between central Liverpool and central
Manchester. This route has undergone rapid growth, with peak hour road traffic highly
congested and 4 or 5 trains per hour. The current services are slow, but speed
improvements are planned with the Northern Hub improvements. In addition to LiverpoolManchester flows, there are significant flows between all pairs of stations. Table 4.21 below
summarises the estimated passenger numbers for each flow.
Station Pair

Liverpool
Liverpool
Liverpool
Warrington
Warrington

Captive
Passengers
(m’s pa)
Manchester
Warrington
Manchester Airport
Manchester
Manchester Airport

Classic Fast Captive Journey
Time (mins)
Journey
Time5(mins)

2.4
0.8
1.0
1.1
0.5

35
29
74
23
55

30
10
21
18
9

Table 4.21: Estimated passenger numbers for Manchester flows

5

Post Northern Hub journey time.
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There are major benefits from moving these interurban services to a 'Javelin' style Captive
service using the HS2 spurs to Liverpool and Manchester. This would release capacity for
both city regions for additional commuter services. The route would have the following
indicative service pattern and timings (Table 4.22).
Station

Arrival
(minutes)

Liverpool
Warrington
Manchester Airport
Manchester Piccadilly

10
21
30

Departure
(minutes)
0
12
23

Table 4.22: Indicative service timing for Javelin style Captive service

Additional rolling stock would be required. This has been costed in proportion to the cost per
track minute, per train service, based on a 3 trains per hour service. Additional trains per
hour are possible, as are non-stop Liverpool-Manchester services which would have a
journey time of around 20 minutes, adding further potential benefits.
In addition to transport benefits, the Manchester service would add substantial wider
economic benefits. It would assist agglomeration of Liverpool, Warrington and Manchester’s
economies and improve international connections via Manchester Airport.
Item
London Service Annual Net Benefits
Birmingham Service Annual Benefits
Manchester Service Annual Benefits
Total Annual Transport Net Benefits
PV Total Net Benefits

£ 2011 m's
£85.59
£20.32
£30.62
£136.53
£5,174.02

Captive Rolling Stock Capital Cost Savings
Birmingham Additional Rolling Stock
Manchester Additional Rolling Stock
Infrastructure Capital Costs
Total Capital Costs

-£191.59
£172.00
£176.00
£1,750.00
£1,906.41

BCR

2.71

Table 4.23: BCR Calculations for Manchester services
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5.

CONCLUSION

HS2 is the biggest and most exciting UK rail project since Victorian times. Its key aims are
to boost the regions and to geographically rebalance the economy. For Liverpool this aim is
achievable, but not with the present proposals.
20 Miles More has shown that the creation of an essential Western link incorporating
Liverpool and its city region, will help deliver the HS2 mission. With a purpose-built HS2 link
to the west, extra capacities and services will be released, promoting growth and job
creation, not just in Liverpool but also the aligned regional centres of Warrington and
Chester
The currently-proposed western branch will not serve the wider North West. HS2, as it
stands, releases no rail capacity north of Crewe. This is a major oversight by HS2
Ltd. Consequently, passengers and freight from the Liverpool City Region and all points
north will be squeezed onto an increasingly congested 19th century railway. The results are
clearly demonstrated by KPMG’s recent report, showing that Liverpool could lose £50m of
annual output because of this lack of foresight.
Liverpool is the fastest growing economy of all the Core Cities, but its prospects are critically
undermined by three shortcomings of the current proposal:


No additional connectivity to UK destinations other than London



Minimal journey time improvements to London



No released capacity for Liverpool and its wider region for passenger or freight
services

All freight from Liverpool City Region, Lancashire, Cumbria, and Scotland to the Midlands,
South and Wales uses a congested section of the West Coast Main Line between
Warrington and Crewe. This section is a bottleneck where the number of tracks halves from
four down to two.
The Port of Liverpool is strategically important because it is the UK’s gateway to Ireland and
the Americas. The £1.8 billion Liverpool Superport developments will, amongst other things,
make Liverpool the UK’s only western port for post-Panamax vessels. Improved rail freight
capacity is critically important to the competitive health of the UK economy.
To deliver the economic benefits for the Liverpool City Region and beyond, a direct high
speed link to the heart of Liverpool is necessary. It will double rail capacity overnight for
passengers and freight. Tinkering with minor improvements to existing routes will deliver
little or no benefit.
Of the several route options we have explored, two offer outstanding potential:
1. The Culcheth route, using the M62 corridor. Within the existing alignment, this is the
shortest route.
2. An approach via Halton, which is the most direct.
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The Halton approach could be combined with a change to the existing alignment to the west
of Warrington instead of the east. This option could provide substantial cost saving for
Phase 2 and permit a more direct extension north to Scotland.
Both options would improve service for Halton, Warrington and neighbouring areas and
provide a direct route into Liverpool City Centre. We have identified possible city centre
station sites and routes throughout the city. A number of options to re-use dormant rail
corridors and infrastructure to build this route have been identified. This could significantly
reduce costs and ease development
A direct link would significantly reduce the fastest journey time to London from the proposed
96 minutes to 72 minutes, comparable with other North West destinations. It would also
dramatically improve journey times to Birmingham, the heart of the cross-country network,
from 103mins to 46 minutes.
Furthermore, opening up a new western link to the Liverpool City Region would allow high
speed regional services to Manchester and Manchester Airport, and would be an essential
first step in the creation of a trans-Pennine high speed network, linking the great cities of the
North.
The economic impact of bringing an HS2 link to Liverpool is wholly beneficial and costeffective. The cost are be between £1.5 and £1.9 billion out of £42.6 billion budget and might
even be significantly lower if a West of Warrington alignment was chosen or dormant rail
corridors where reused. The potential economic benefit for Liverpool and the wider region is
estimated at around £8 billion over 20 years.
This is merely a top-line figure. Further substantial benefits could be expected to flow from
improved Liverpool - Warrington - Manchester connectivity, enhanced Port of Liverpool
activity and increased freight capacity.
We’ve demonstrated, using HS2’s own methodology, that a Liverpool link has a higher
Benefit Cost Ratio (2.7) than HS2 as a whole (1.8).
The case for a revised HS2 proposal that includes a Western direct link to Liverpool is made.
It demands an urgent response.
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Glossary of Terms
BCR

Benefit Cost Ratio.

Captive Train

High speed trains designed conform to the larger European
loading gauge, which are too tall and wide to operate on the
existing UK rail network.

Classic Lines

The existing British rail network, built to accommodate UK
loading gauges. Does not include HS1 or HS2.

Classic Compatible
Trains

High speed trains designed to operate on either high speed
lines or classic lines.

Chat Moss

Chat Moss line/route which goes from Liverpool to
Manchester via Earlestown and Newton-le-Willows.

CLC

Cheshire Lines Committee; the line from Liverpool to
Manchester via Warrington Central.

Core Cities Group

A collaborative advocacy group of large regional cities
in England and outside Greater London. It is composed
of: Birmingham, Bristol, Leeds, Liverpool,
Manchester, Newcastle, Nottingham, and Sheffield.

DfT

Department for Transport.

Dwell Time

The time a train is stationary at a station.

kph

Kilometres per hour, or km/h.

Loading Gauge

The profile for a particular rail route within which all vehicles or
loads must remain to ensure that sufficient clearance is
available at all structures.

Merseytravel

Merseyside Integrated Transport Authority.

MOIRA

Industry standard demand forecasting model.

NPV

Net Present Value.

pax

Total passenger count per year.

RUS

Route Utilisation Strategy. A Network Rail planning
document.

tph

Trains per hour.

WCML

West Coast Main Line.
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