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1

Introduction

Figure 1.1 Indicative Map of Proposed HS2 ‘Y’ Network

1.2
1.2.1

Structure of Report
The following chapter summarises the optioneering process. Subsequent chapters consider
each of the areas through which the proposed HS2 scheme passes:
Western Leg
Chapter 3

Manchester

Chapter 4

Liverpool and the Wider North West

Chapter 5

Joining the West Coast Main Line (WCML)

Eastern Leg
Chapter 6

East Midlands

Chapter 7

South Yorkshire
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1

Introduction

Chapter 8

Leeds

Chapter 9

Joining the East Coast Main Line (ECML)

Rail Service Specification Optimisation

1.2.2

Chapter 10

Optimising the HS2 service pattern

Chapter 11

Optimising the Conventional Rail Service patterns

The final released capacity specification is given in Appendix A.
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2

The Optioneering Process

2.3

Demand Forecasting Framework

2.3.1

The optioneering process took place over a 13-month period in a series of stages, informed
by demand forecasting and appraisal work. At the end of each stage, HS2 Ltd decided which
options were taken forward. At each stage, further investigation was undertaken and
information became available on the remaining options. The stages were as follows:

2.3.2

-

Stage 1

– Longlist of options

-

Stage 2

– Shortlisting stations and types of route

-

Stage 2.5

– Further refinement of shortlist

-

Stage 3

– Preferred package

Following completion of Stage 3, further modelling work was carried out to optimise the
conventional rail service specifications in light of the introduction of HS2 services which
would attract passengers from the conventional network and release capacity; the further
modelling also optimised the exact specification of HS2 services.

2.3.3

The demand forecasting and appraisal work has drawn heavily on transport modelling
outputs. The model used for analysing demand, called the PLANET Framework Model (PFM),
is based on the PLANET Long-distance (PLD) model, which in turn is based on specialist
transport-planning software. This has been developed for HS2 Ltd, and is based on PLANET
Strategic, which was developed in 2000 for the Department for Transport. Further details on
PFM are included in the ‘Model Development and Baseline Report, HS2 to West Midlands’,
April 20124 and the ‘Options for Phase 2 of the high speed rail network – PLANET modelling
framework, model development report PfM V3 which is available at www.hs2.org.uk/newsresources/publications.

2.3.4

The model was enhanced throughout the optioneering process, with a particular focus on the
areas served by HS2. Much of the early work, up to and including Stage 2.5, relied on a
model version developed to assess Phase One of the scheme. This model was suitable for
comparison of through, loop or spur city-centre station options.

2.3.5

The updated model was primarily available for Stage 3 with enhancements at a local level
informed by early engagement with delivery partners. In some cases, this affected input
data, such as journey times from zones to stations, and in others, more fundamental
changes to the model structure. In all cases, base-year demand data and demand forecasts
were consistent with those published in the 2011 public consultation (with a cap year of
2043). While subsequent updates to these forecasts may have affected the overall case for
HS2, they are unlikely to have substantially affected the relative attractiveness of different
options.

2.3.6

When looking at the catchment areas in the following chapters, it should be noted that the
model is focused on public transport, with around 36% of total demand accessing the rail
network in the ‘No HS2’ scenario doing so by highway, and the remainder by public

4
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transport. This is a reflection of the assumptions made about access modes for each of the
nine trip purposes5 in the PFM model.
2.3.7

Further details of the changes made to the model are provided in the ‘Model Development
and Baseline Report, HS2 London – West Midlands’, April 20126.

2.4
2.4.1

Demand and Appraisal Optioneering Outputs
A range of outputs from demand forecasting and appraisal of the various scheme options
have informed HS2’s route alignment and station location decisions, including forecasts of:

2.4.2

-

HS2 (and conventional rail) demand;

-

economic benefits;

-

revenue; and

-

benefit-to-cost ratios (BCRs).

Forecast levels of demand, economic benefits and revenue have been estimated using the
HS2 PFM (as discussed above).

2.4.3

Capital and operating cost estimates quoted in this report and used in calculating BCRs have
been estimated by HS2 engineers. Costs quoted in the report are the costs used at the time
of analysis.

2.5
2.5.1

Steps in the Optioneering Process
The Optioneering Process initially considered each area of interest separately. For areas
where there were several possible locations for an HS2 station, the following process was
followed:


The market size of the different cities was considered to inform the viability of different
train service levels in each area.



The catchment area of each possible location was plotted to understand the
attractiveness of the different locations.



Modelling work was undertaken using the PFM, and the model outputs were analysed
to understand the impact of different journey times on demand.


2.5.2

The forecast economic benefits, revenue and BCRs of each option were assessed.

This analysis fed into the shortlisting process, along with the engineering assessment of
whether routes were feasible and the estimated costs of the route alignments.

2.5.3

Optioneering activities were undertaken in the context of assumed HS2 and conventional rail
service specifications. This was appropriate for shortlisting options, but once the station
locations had been narrowed down within each area (and in light of the resulting forecast

5

The nine purposes are ‘car available to the station’, ‘car available from the station’ and ‘no car available’ for each of ‘business’,

‘leisure’ and ‘commuting’ purposes.
6

http://assets.hs2.org.uk/sites/default/files/inserts/Model%20Development%20and%20Baseline%20Report Jan2012.pdf
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levels and patterns of rail demand), consideration was given to optimising the conventional
rail network and the overall HS2 service specification.
2.5.4

Given the inter-relationships between HS2 and conventional service classifications in terms
of both capacity and demand, their optimisation was undertaken in parallel.

2.5.5

We are confident that the early decisions on station location were not affected by the reoptimisation. Decisions were revisited where appropriate to consider evidence emerging from
the re-optimisation.

2.5.6

The remaining chapters provide more details on the optioneering process in each of the
areas of interest.
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Manchester

3.2

Current Rail Services and Demand

3.2.1

The city of Manchester sits at the centre of the large, and predominately urban,
administrative area of Greater Manchester. The conurbation had around 2.6 million residents
in 2010. The current rail network is focused around two primary central Manchester stations
– Piccadilly and Victoria. Manchester Piccadilly is the principal station, with fast and frequent
long-distance services to most cities in the UK, as well as local services. Manchester Victoria
services are more local and many share stops with Salford Central and Salford Crescent,
which have played a more important role in recent years as regeneration of this area
continues. A substantial number of regional and local services that call at Manchester
Piccadilly also serve Oxford Road, a smaller station with a strong role in serving the business
and university areas of the city. The area of interest is illustrated in Figure 3.1.

Figure 3.1 Manchester Location Map
3.2.2

Manchester Victoria and Manchester Piccadilly are linked by the Metrolink tram service, which
has an expanding network that links into northern, southern and western areas of the
conurbation.

3.2.3

Many of Manchester’s long-distance services are on the West Coast Main Line, with all of
these services calling at Stockport to the south of Manchester and continuing to principal
destinations. Services to London consist of three trains per hour (tph), with Macclesfield,
Stoke, Milton Keynes, Crewe and Wilmslow varyingly served as intermediate stations. Other
notable services include half-hourly services to Birmingham and the South, services to
Scotland and North England, and four trains per hour via Huddersfield to Leeds and the East.
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3.2.4

Manchester

The wider catchment area of Greater Manchester and Cheshire (bounded by Preston to the
north and Crewe to the south) has the following service pattern for London services:

3.2.5



Preston

1tph



Wigan North Western

1tph



Warrington Bank Quay

1tph



Manchester Piccadilly

3tph



Stockport

3tph



Wilmslow

1tph



Macclesfield

1tph



Crewe

2tph

The maximum distance between any of the stations listed above is 50 miles (PrestonCrewe). The distance between many of the station pairs is much smaller, which means that
average access distances within the catchment area for long-distance London services are
low: the majority of passengers in the North West benefit from an attractive ‘local’ service to
London. This is particularly true of the high-yield south Manchester/Cheshire market, with
Stockport, Macclesfield and Wilmslow all benefiting from good links to the capital.

3.2.6

We now consider the current levels of demand. Table 3.1 shows 2010/11 numbers of
weekday rail trips to and from Manchester and a range of key long-distance stations derived
from the PFM.
Table 3.1 2010/11 Weekday rail trips to and from Manchester

Manchester to:

Weekday rail trips
(two-way)

London

8,400

Birmingham

1,300

Leeds

3,300

Liverpool

5,300

Crewe

1,500

Glasgow

400

Edinburgh

400

Note: The daily trips are rounded to the nearest 100 trips if over 100, and to the nearest 10 trips if less
than 100. All trips come from PFM.

3.2.7

The destination with the greatest long-distance demand to and from Manchester is London,
with 8,400 trips being made on average on each weekday. There are also high numbers of
trips made to Leeds and Liverpool. However, more importantly for the location of a HS2
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station, we need to understand the distribution of the ultimate origins and destinations of
this demand for long-distance rail in Manchester.
3.2.8

To inform the identification of the location of the high speed rail station, we need to
understand the travel origins and destinations of people who might use high speed rail. In
doing so, we consider long-distance rail trips (i.e. more than 50 miles), as this represents
the main market for high speed rail; and business and leisure trips, as these make up the
vast majority of long-distance rail trips.

3.2.9

An analysis of the total demand for long-distance rail travel is shown in Figure 3.2. The
figure is based on National Rail Travel Demand Survey (NRTS) data from 2004/5 and shows
concentrations of high daily rail demand in central Manchester (around Manchester Piccadilly
and Manchester Victoria stations), as well as in south Manchester. The area near Manchester
Airport is also a significant generator of long-distance rail demand, as is the area of Cheshire
to south of the airport.

Figure 3.2 Concentrations of daily rail demand in the Manchester Area (Source:
NRTS)

3.3
3.3.1

Future Year Rail Services and Demand Without HS2
In the 2043 forecast year, without HS2, the long-distance 2043 services to and from
Manchester are expected to be broadly similar to the current services, with the same
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destinations served. The most significant changes programmed are those associated with the
Northern Hub and associated electrification schemes. These will see faster journey times on
the East-West Trans-Pennine routes and some local routes, and a more intensive usage of
Manchester Victoria station for these services. Services to Preston, Liverpool, Leeds and
Chester should see the greatest benefits.
3.3.2

Looking at passenger demand in 2043, Table 3.2 shows the number of forecast weekday rail
trips to and from Manchester and the same key long-distance stations as were shown in
Table 3.1. The rail demand has been taken from the PFM.
Table 3.2 2043 Weekday rail trips to and from Manchester

Manchester to:

Weekday rail trips
(two-way)

London

15,300

Birmingham

2,100

Leeds

3,300

Liverpool

5,300

Crewe

1,500

Glasgow

400

Edinburgh

600

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

3.3.3

Most noticeable is the significant growth in demand to and from London, Leeds, Crewe and
Birmingham compared to the present day. Manchester to London, for example, increases
from a two-way flow of 8,400 to 15,300, representing an increase of over 80%. Flows
between Manchester and Birmingham, Leeds and Crewe register increases of 800 (60%),
1,700 (50%) and 900 (60%), respectively.

3.3.4

In order to better understand these markets and how HS2 might best serve them, work was
undertaken to understand the travel patterns around Manchester, and in particular to
understand more about how the true origins and destinations of long-distance rail
passengers in the Manchester area were likely to influence decisions over HS2 service and
station provision.
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3.3.5

Manchester

Figure 3.3 shows where the passengers who access Manchester Piccadilly station for longdistance rail journeys by car come from. Figure 3.4 shows where the passengers who access
Manchester Piccadilly station for long-distance rail journeys by public transport come from.
The two figures are at the same scale. They show that the highest concentrations of those
accessing Manchester Piccadilly7 by car generally start their journey from areas fairly close to
the station, while those accessing by public transport cover a much wider area around
Manchester, particularly in the area to the southwest.

Figure 3.3 Access to Manchester Piccadilly Station by car (Source: PFM)

7

Manchester stations include Manchester Piccadilly, Manchester Oxford Road, Manchester Victoria and Salford Central.

In this analysis, focusing on trips to London, nearly all passengers would be expected to choose Manchester Piccadilly
for access to long-distance services.
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Figure 3.4 Access to Manchester Piccadilly Station by public transport (Source:
PFM)
3.3.6

Table 3.3 shows (for 2043 without HS2) the originating area within Manchester of noninterchanging passengers (i.e. not including those who are modelled as accessing their longdistance rail journey by connecting rail service) from Manchester stations to Greater London
destination stations.
Table 3.3 2043 Weekday rail trips without HS2 from Manchester Area to London for
non-interchanging passengers (one-way)

Area

Weekday rail trips
(one-way)

Manchester
Oldham

6,600
200

South Lancashire

70

Others

50

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

3.3.7

The values in the table illustrate that for this key market, non-interchanging demand at
Manchester stations comes from a fairly narrow catchment area, with the vast majority of
demand coming from the Manchester modelling zone (which includes the local authorities of
Manchester, Salford, Trafford and Bury). This reflects non-interchanging demand; many
London trips from areas such as Bolton, Rochdale and Oldham will also use Manchester
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Piccadilly to access London rail services. However, these trips will be connecting using the
local rail network and therefore do not appear in the above analysis.
3.3.8

The absence of any significant level of longer-distance direct access to Manchester Piccadilly
for London services is unsurprising for two reasons. Firstly, many passengers will use local
rail services to access Piccadilly and therefore do not appear in the non-interchanging
demand figures. Secondly, the North West is well served by the Intercity West Coast
franchise and people can optimise their choice of origin station, as they have a significant
number of options.

3.3.9

Evidence of this optimisation of origin-station choice is also seen in the analysis in Table 3.4,
which shows the equivalent information for Stockport station in 2043. The station effectively
acts as a South Manchester ‘parkway’-type station, serving not only the sizeable Stockport
zone demand, but also the southern parts of Manchester, in particular Trafford (to the west
of Stockport). The analysis also shows that Stockport does not attract significant levels of
demand from the South and West of the station. Analysis of Wilmslow, Crewe and
Macclesfield stations shows that they offer preferable options for much of this market.
Table 3.4 2043 weekday rail trips without HS2 from Stockport station to London for
non-interchanging passengers (one-way)

Area

Weekday rail trips
(one-way)

Stockport
Manchester

1,400
700

Derbyshire East

90

Tameside

90

Others

110

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

3.3.10

From the analysis undertaken, we better understand the characteristics of prospective users
of HS2:


Public transport connectivity is important; the majority of long-distance passengers
access Central Manchester stations by public transport or on foot.



A lot of long-distance demand is concentrated on the city centre, but there is also
significant demand for long-distance journeys to London from the south of the
conurbation.



The North West has very good rail links to London. This means passengers’ average
access distances to stations are relatively short, particularly in the important south
Manchester market.
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3.4

Initial HS2 Option Assessment

3.4.1

In determining appropriate HS2 provision for Manchester, early options for city-centre
stations were widely spread, including options around Salford Quays to the west of the city.
During this stage, heavy emphasis was placed on the engineering and sustainability impacts
of these stations. However, since several sites were some distance from the central business
district, HS2 Ltd also needed to understand the potential impacts on accessibility of these
stations.

3.4.2

Demand analysis was undertaken at the shortlisting stage. Data from the National
Accessibility Model and National Rail Travel Survey (NRTS) were used to understand the
demand-weighted average access time to each potential station location. This provided some
indication of the potential scale of differences and therefore the implications of stations on
less accessible sites.

3.4.3

Although the analysis did not show a large variation in highway access times, it highlighted
the considerable variation in access times by public transport. Options around Salford Quays
to the west of the city were shown to be considerably less accessible by public transport than
options in the city centre. In particular, options to the west of the city would impose
additional access time on passengers whose ultimate origin or destination was in the city
centre itself.

3.5
3.5.1

Preferred Station Options
Taking into account sustainability and engineering assessments, HS2 Ltd identified three
potential station options: two clustered around Salford Central station and one to the east of
Manchester Piccadilly. Analysis was conducted on these options, with extensive challenge
and sense checking conducted using Transport for Greater Manchester’s public transport
model to ensure that local access and distribution of demand reflected the widest possible
evidence base.

3.5.2

These model tests concluded that Manchester Piccadilly would provide the strongest
economic case, with overall benefits being around £870 million higher and revenues around
£750 million higher.

3.5.3

The Manchester Piccadilly option performed more strongly than the Salford Central option
because:


long-distance rail demand to and from the city centre is concentrated more towards
the southern-eastern side of the city centre.



Piccadilly benefits from more extensive public transport connectivity compared to
Salford Central, particularly tram and local rail connectivity;



Crucially, Piccadilly has better public transport links to the south of the conurbation,
including Trafford, Stockport and parts of Cheshire. As Table 3.5 shows, Piccadilly
would capture more of the Manchester, Stockport and Macclesfield markets, while
Salford Central benefits areas to the north of the conurbation (e.g. Bolton).
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Table 3.5 2043 Weekday rail trips to London from Manchester Piccadilly and Salford
Central

Area:

Manchester

Salford Central

Difference

45

51

12%

Bolton

159

185

16%

Macclesfield

211

133

-37%

Manchester

3,011

2,841

-6%

120

115

-5%

Rochdale

79

85

8%

Stockport

321

2

-99%

Tameside

119

90

-24%

Wigan

419

419

0%

Total

4,485

3,921

-13%

Piccadilly
(base case)
Blackburn

Oldham

3.6
3.6.1

Impact of interchange stations on the choice of city-centre station
The analysis of city-centre stations demonstrated that the market for the centre and south of
Manchester was an important factor in the choice of station. Since Salford Central was not
well connected to the southern markets, it was a relatively unattractive proposition from
passengers’ perspectives. However, including an interchange station in combination with a
Salford Central location had the potential to change this.

3.6.2

An interchange station around the southern edge of Manchester had the potential to capture
this key market in combination with a Salford Central station. Tests were conducted to
consider whether this combination might change conclusions around the city-centre stations.
These tests ignored the question of whether the interchange itself was desirable, and
whether the line of route to serve both Salford and an idealised interchange station (around
the southern edge of Manchester) would be attractive. In this sense they were tests of
concepts, rather than tests of real design proposals. The results of these tests are shown in
Table 3.6
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Table 3.6 Economic benefits and revenues for Salford Central and Manchester
interchange scenario

Salford Central with
interchange v. Salford Central

Benefits

Revenues

£574 million

£650 million

-£300 million

-£90 million

Salford Central with
interchange v. Manchester
Piccadilly only

3.6.3

Adding an interchange station to the Salford city-centre station would add around £570
million in benefits and £650 million in revenue. These benefits are primarily gained through
improving access to HS2 for the South Manchester market.

3.6.4

However, the combination of Salford Central plus an interchange station still generated lower
overall benefits and revenue than the Piccadilly city-centre option without an interchange
station. Although the interchange would provide better access for the south Manchester
market, Piccadilly remains slightly more accessible to the important central Manchester
market. In addition, trains stopping at the interchange would increase journey times for
those travelling on to central Manchester, which further reinforces the benefits of Piccadilly.
Overall, therefore, interchange stations are unlikely to change conclusions on city-centre
stations.

3.6.5

The next section looks at the desirability of an interchange station, given that Manchester
Piccadilly is the choice of the city-centre station.

3.7
3.7.1

The Case for a South Manchester Interchange station
A wide range of options for interchange stations were identified by HS2 Ltd. Many of these
were eliminated as the line of route developed and following assessment of engineering and
sustainability impacts.

3.7.2

Two main options were modelled in more detail for the location of a South Manchester
Interchange station: a station near Manchester Airport, and a further option located by the
M6 motorway near Knutsford. Both options were assumed to have the same journey times
and service specification. There were alternative locations for both options; however, these
were close enough to be considered as single options for demand forecasting purposes.

3.7.3

The service specification included in these tests assumed all Manchester trains would call at
South Manchester interchange, and that this additional station call would increase HS2
journey times to/from central Manchester by five minutes. The modelled journey times are
shown in the service specification in Figure 3.5. Passengers were assumed to be limited to
long-distance trips (i.e. local trips between the interchange station and central Manchester
were not allowed within the model).
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Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling

Figure 3.5 HS2 service specification with Manchester interchange
3.7.4

The benefit of an interchange station is to improve accessibility to passengers on the
outskirts of Manchester and surrounding areas, which is an important market. However,
there are drawbacks to the inclusion of the interchange station, including longer journey
times for passengers travelling through the station on trains which stop, and the extent to
which the station draws new passengers to HS2 or just leads to abstraction of demand from
other HS2 stations in the area. Whether an interchange station adds to the overall case for
HS2 depends on the trade-off between these two factors.

3.7.5

The expected economic benefits and revenues of the two tests, examining the impacts of a
Manchester interchange station in combination with Manchester Piccadilly, are given in Table
3.7. In both cases, the results are compared against the reference case of Manchester
Piccadilly station with no interchange station.
Table 3.7 Economic benefits and revenues of South Manchester interchange station
compared to no interchange station

Manchester Piccadilly with

Benefits

Revenues

£152 million

£187 million

-£270 million

-£110 million

Airport interchange
Manchester Piccadilly with
Knutsford interchange
Present value in 2009 prices
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As the results show, an airport location for the interchange performs much more strongly
than a Knutsford location. There are two primary reasons for this.

3.7.7

Firstly, a station near Manchester Airport lies within an area of significant demand for longdistance travel. The airport is well located for the important catchment areas of Trafford,
South Manchester, Stockport and eastern Cheshire, markets that are well served at present
by direct London services from Stockport, Macclesfield and Wilmslow. A station near
Manchester Airport minimises access times.

3.7.8

Secondly, a station close to Manchester Airport can take advantage of good motorway links,
as well as the extensive public transport connectivity offered by the airport ground transport
interchange, which provides bus, conventional rail and tram connections to the south
Manchester conurbation. By comparison, the Knutsford interchange location would be well
located for the M6 motorway, but is sited in an area of poor public transport connectivity.

3.7.9

Knutsford interchange is also located further from the core catchment of a South Manchester
interchange station, which makes the station less attractive. The benefits of the faster
journey times on HS2 are in part eroded by the longer access times required to access the
station, particularly for passengers from South Manchester, Trafford and Stockport.

3.7.10

For the airport option, the benefits to the South Manchester market are sufficient to offset
the reduction in benefits for passengers who continue to use the central Manchester HS2
station. For the Knutsford option, the location is further from the core catchment area of
Stockport, South Manchester and Trafford. The longer access times make the station less
attractive, and the patronage gained is insufficient to offset the dis-advantages for through
passengers.

3.8
3.8.1

Summary
Initial option assessment identified three potential station options, two clustered around the
Salford Central station, and one to the east of Manchester Piccadilly station. Model tests
concluded that Manchester Piccadilly would provide the strongest economic case.

3.8.2

Next consideration was given to an interchange station designed to capture the South
Manchester/Cheshire markets. Two main options were for the location of a South Manchester
Interchange station: a station in the vicinity of Manchester Airport, and a further option
located by the M6 motorway near Knutsford. Of the two options Manchester Airport provided
more benefits than a Knutsford location.

3.8.3

Consideration was given as to whether the addition of an interchange station to Salford
Central station would alter the case for Manchester Piccadilly station; however, this did not
change the conclusion that Manchester Piccadilly station was the preferred city-centre
station.

3.8.4

A test adding Manchester Airport interchange station to Manchester Piccadilly station
suggested that an interchange station near Manchester Airport would provide net user
benefits and revenues. However, marginal changes in both our assumptions and costs can
move this element from a low to a high incremental value for money. This means that it is
difficult to use the demand and appraisal results to come to a firm conclusion on Manchester
Airport interchange station.
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Figure 4.1 The Liverpool and Wider North West study area
4.2.2

The rail network focused on Liverpool consists of two distinct operations: local services, and
long-distance

and

inter-urban

services.

Long-distance

and

inter-urban

services

are

concentrated on Liverpool Lime Street station. Liverpool is also served by the Merseyrail
network of local services, which provides high-frequency services to the city centre via three
lines and four underground stations, including Liverpool Lime Street.
4.2.3

Long-distance services to London are focused on the West Coast Main Line, with all services
calling at Runcorn. There is one train to London per hour, typically with stops at Runcorn and
Stafford. During the peak some additional trains run, and at the start and end of the day
there is some variation to the stopping pattern, with Crewe having additional stops. Other
notable services include half-hourly services to Birmingham and three fast trains an hour to
Manchester, which also provide onward links to Manchester Airport, Yorkshire and the East of
England.

4.2.4

The wider North West market has a variety of additional long-distance and inter-urban
services:


The area benefits from hourly London services from Chester/North Wales, calling at
Crewe, and hourly Scotland services calling at Warrington and Wigan.



Crewe also has an hourly non-stop service to London (from Manchester).



Stafford is primarily served by the hourly Liverpool services to London.
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Cross country services provide additional links for Stafford between Manchester and
the

South West, with Crewe

benefiting

from

long-distance

services

between

Birmingham and Scotland.

4.2.5

A variety of additional inter-urban services are focused on Crewe.

Table 4.1 shows the daily weekday rail trips in 2010/11 to and from a number of North West
stations and a range of long-distance destinations derived from the PFM. It shows the largest
overall demand flow is to and from Manchester, with London as the other main destination.
Table 4.1 2010/11 Weekday Rail Trips to and from Liverpool

Liverpool

Runcorn

Crewe

Stafford

(two-way)

(two-way)

(two-way)

(two-way)

3,400

1,100

1,400

1,100

Birmingham

600

200

500

200

Leeds

400

10

40

20

5,300

200

1,500

400

London

Manchester

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

4.2.6

Table 4.1 shows that Liverpool is obviously a key destination to serve with HS2. However, to
understand the need to serve any intermediate stations, we need to understand the
distribution of demand for long-distance rail in the wider North West.

4.2.7

An analysis of the total demand for long-distance rail travel (defined as journeys greater
than 50 miles) for business and leisure purposes from the Liverpool and the wider North
West was undertaken and is shown in Figure 4.2. The figure is based on National Rail Travel
Survey (NRTS) data from 2004/05 and shows concentrations of high daily rail demand in
Liverpool, Stafford, Crewe and Warrington, with the most extensive concentration in Crewe.
Other lower concentrations of demand are evident between Liverpool and Runcorn and
between Runcorn and Warrington. It is clear from Figure 4.2 that long-distance rail demand
in the area is not concentrated; rail services draw from a wide catchment, including wider
Liverpool and parts of Cheshire and North Stafford.
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Figure 4.2

Long-distance rail demand in Liverpool and the Wider North West

(Source: NRTS)

4.3
4.3.1

Future Year Rail Services and Demand Without HS2
Moving to the forecast year without HS2, the long-distance 2043 services to and from
Liverpool are expected to be similar to the current services, with the same destinations
served. The most significant changes programmed are those associated with the Northern
Hub8 and associated electrification schemes. Long-distance services will see faster journey
times and more frequent services on the East-West Trans-Pennine route from Liverpool to
Leeds.

4.3.2

Looking at passenger demand in 2043, Table 4.2 shows the number of forecast weekday rail
trips to and from a number of North West stations and the same key long-distance stations
shown in Table 4.1. The rail demand has again been taken from the PFM.

8

For a description of the Northern Hub please see: http://www.networkrail.co.uk/improvements/northern-hub
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Table 4.2 2043 Weekday rail trips to and from Liverpool

Liverpool

Runcorn

Crewe

Stafford

(two-way)

(two-way)

(two-way)

(two-way)

London

6,000

2,900

3,400

2,000

Birmingham

1,000

300

700

300

800

30

60

40

6,200

300

2,400

600

Leeds
Manchester

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

4.3.3

Compared to 2010/11, most noticeable is the significant growth in overall rail demand to and
from London, with total daily two-way trips from all the North West locations forecast to
increase by 7,300 - just over 100%.

4.3.4

We now consider how and from where people are expected to access Liverpool station and
the other stations of interest in this area (i.e. Stafford, Crewe, Warrington and Runcorn).

4.3.5

Figure 4.3 shows where the passengers accessing Liverpool, Stafford, Crewe, Warrington and
Runcorn by car for long-distance rail journeys come from, and Figure 4.4 shows where the
passengers accessing these stations by public transport for long-distance rail journeys come
from. The majority of long-distance rail passengers in the region access the stations by
public transport. The highest concentrations of those accessing by car are generally starting
their journey in areas fairly close to a station, with fairly strong car demand in zones around
Crewe and along the M6. Those accessing by public transport tend to be concentrated in a
wider area around each of the stations, with greatest demand around Liverpool and Crewe.
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Figure 4.3 Access to Liverpool, Runcorn, Warrington, Crewe and Stafford stations
by car (Source: PFM)

Figure 4.4 Access to Liverpool, Runcorn, Warrington, Crewe and Stafford stations
by public transport (Source: PFM)

4.4
4.4.1

HS2 Options Considered
We have discussed the existing demand and the modelled travel patterns in a future without
HS2. Four options were considered for serving Liverpool with HS2. The options essentially
revolve around where HS2 connects to the WCML as follows:
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Connection to WCML at Lichfield (base case): The reference case follows the
service specification for Phase One with Liverpool served by two trains per hour via a
connection to the WCML at Lichfield. One train serves the intermediate markets of
Stafford, Crewe, Runcorn and Liverpool; the second serves Warrington and Liverpool
only.



Enhanced base case: We investigated the impact of having two stopping services to
Liverpool connecting to the conventional network at Lichfield, to better serve the
intermediate markets of Stafford, Crewe and Runcorn. This provided additional
capacity to the intermediate markets, as well as maintaining two trains per hour to
Liverpool.



Connection to WCML at Warrington: A fast service to Liverpool via a fast
connection to the WCML in the Warrington area. However, it rapidly became clear that
decisions on this connection could not be made in isolation, as there are trade-offs
between serving Liverpool and capacity to serve the wider region, including Stafford,
Crewe, Warrington and Runcorn.



Connection to WCML at Crewe: A connection between HS2 and the WCML
immediately south of Crewe station offers some of the benefits of providing a faster
service to Liverpool, as well as enabling an improved level of service to some of the
intermediate markets, since it allows services to be accelerated by remaining on the
HS2 network until Crewe, instead of Lichfield

4.4.2

The following sections present an assessment of each of these options in turn, discussing the
analysis undertaken to support decisions on the preferred option for serving Liverpool with
HS2 and the resultant location of connections to the WCML.

4.5
4.5.1

Connection to the WCML at Lichfield (Base Case)
The base case of HS2 service to Liverpool matched the service specification for Phase One,
with Liverpool served by two trains per hour via a connection to the WCML at Lichfield. One
train serves the intermediate markets of Stafford, Crewe, Runcorn and Liverpool; the second
serves Warrington and Liverpool only. In this test, the stopping service would have a journey
time to Liverpool of 110 minutes (a reduction from 128 minutes without HS2). For the
purposes of modelling, it is assumed that the other service would have a time to Liverpool of
98 minutes, 12 minutes quicker than the stopping service, as shown in Figure 4.5.

4.5.2

Subsequent analysis suggests that the 98 minutes assumed for the Liverpool via Warrington
service is over-optimistic; however, the test as coded provides a useful reference point for
assessing the various options for serving Liverpool, and does not affect the conclusions
drawn.

27

4

Liverpool and the Wider North West

Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 4.5 HS2 service specification: base case
4.5.3

Table 4.3 sets out the total HS2 boarding (southbound) rail demand from stations in the
North West for the base case.
Table 4.3 2043 HS2 boarding daily demand on Liverpool/ North West southbound
services in the base case

Base case
Liverpool – HS2

6,806

Runcorn – HS2

820

Warrington - HS2

925

Crewe – HS2

1,428

Stafford - HS2

2,237

Total

4.5.4

12,216

Load factors for the Warrington (fast) and Runcorn (slow) routing services in this base case
are shown in Table 4.4. The load factor on the slow service is particularly high at 80%,
suggesting a high degree of overcrowding and indicating the need to increase train capacity.
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Table 4.4 Average weekday 2043 southbound load factors on HS2 trains to London
from Liverpool for the base case

Base case
Southbound on HS2 Liverpool to London service (slow) (on

80%

departure from Stafford).
Southbound on HS2 Liverpool to London service (fast) (on

43%

departure from Warrington Bank Quay).

4.6
4.6.1

Enhanced Base Case
The first option was to increase the train capacity and frequency to Stafford and Crewe. This
saw us test the impact of having two stopping services to Liverpool connecting to the
conventional network at Lichfield. The aim of this test was to provide the additional capacity
to the intermediate markets, as well as maintaining two trains per hour to Liverpool.

4.6.2

This service pattern saw the loss of the faster Liverpool service via Warrington and increases
average journey times to Liverpool to 110 minutes. It also removed Warrington from the
HS2 network, as shown in Figure 4.6.

Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 4.6 HS2 service specification: enhanced base case
4.6.3

Table 4.5 sets out the total HS2 boarding (southbound) rail demand from stations in the
North West for the Liverpool base case and the enhanced base case (with two stopping
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services to Liverpool). With two stopping services to Liverpool, the number of HS2
passengers on this branch increases by 2,700, despite there no longer being an HS2 service
at Warrington, with HS2 demand at Crewe, Runcorn and Stafford almost doubling. There is a
slight reduction of passengers at Liverpool, in line with the increased journey time for the
second HS2 service.
4.6.4

The modelling suggests that the market in the Warrington area is relatively flexible, with
many passengers who would otherwise have used Warrington switching to use Wigan and
Runcorn to access HS2 services, although these passengers will receive some disbenefit from
longer access times. Benefits to Runcorn, Crewe and Stafford dominate the overall demand
picture, noting that particularly with Crewe, a high proportion of these will come from railconnecting passengers (including some from Warrington).
Table 4.5. HS2 boarding daily demand on Liverpool/ North West southbound
services for the base case and enhanced base case

Base case

Enhanced base case

Liverpool – HS2

6,806

6,634

Runcorn – HS2

820

1,513

Warrington - HS2

925

0

Crewe – HS2

1,428

2,807

Stafford - HS2

2,237

3,972

12,216

14,926

Total

4.6.5

The effect on demand is to make the load factors 74% on both services (on departure from
Stafford) in the southbound direction (from Liverpool). Hence this option reduces the very
high load factors forecast south of Stafford on the slow Liverpool services in the base case.
However, even with a doubling of capacity to both Crewe and Stafford, forecast load factors
are very high. The doubling of service frequency at these two locations attracts more
passengers to the HS2 network, suggesting there is considerable benefit to providing these
intermediate markets with sufficient capacity and good service frequency to London.

4.6.6

Replacing the faster hourly Liverpool via Warrington service with a second (slower) service
an hour calling at Stafford, Crewe and Runcorn generates net benefits of £550 million and
net revenues of £340 million, despite increasing average journey times to Liverpool and
removing Warrington from the HS2 network. The results suggest that providing a good
service to the intermediate markets of Crewe and Stafford is important, and this more than
offsets the disbenefits to Liverpool from increasing end-to-end journey times to a standard
110 minutes.

4.6.7

These results suggested that assuming a direct choice between either a faster Liverpool
service or serving the intermediate markets, the intermediate markets provide higher
benefits.
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4.7

Connection to WCML at Warrington

4.7.1

During the optioneering phase, options to provide a faster connection to Liverpool were also
identified. The options examined here would have connected HS2 to either the Liverpool to
Manchester via Warrington line or the Chat Moss Line; this test focuses on the potential for a
connection to the former of these options. The aim of this option was to test the impact of
providing faster services to Liverpool, since it allowed services to be accelerated by
remaining on the HS2 network until Warrington, instead of Lichfield.

4.7.2

Figure 4.7 shows the HS2 service specification used to analyse the Warrington option. This
connection could provide a service to Liverpool in 86 minutes (with a stop at Warrington).
This would be 12 minutes quicker than the base case.

4.7.3

A test was undertaken with one train running fast across this new connection to Liverpool
and a second Liverpool service each hour assumed to continue to join the conventional
network at Lichfield, so that Stafford would continue to see the benefits of HS2 that would be
delivered in Phase One.

Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 4.7 HS2 service specification: Warrington option
4.7.4

Table 4.6 sets out the total HS2 boarding southbound rail demand from stations in the North
West for the Warrington option compared to the base case and enhanced base case. The
Warrington option increases demand on HS2 services by around 1,100 passengers when
compared to the base case, with demand from Warrington station almost doubling (as would
be expected). However, in comparison to the enhanced base case, the Warrington Option
attracts 1,600 fewer passengers.
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Table 4.6 HS2 boarding daily demand on Liverpool/ North West southbound
services for the base case, enhanced base case and Warrington option

Base case

Warrington
option

Liverpool – HS2

6,806

6,634

7,135

Runcorn – HS2

820

1,513

721

Warrington - HS2

925

0

1,784

Crewe – HS2

1,428

2,807

1,409

Stafford - HS2

2,237

3,972

2,233

12,216

14,926

13,282

Total

4.7.5

Enhanced base case

Load factors for the Warrington (fast) and Runcorn (slow) routing services in this base case
are shown in Table 4.7. The load factor on the slow service is again high at 80%, suggesting
a high degree of overcrowding and indicating the need to increase train capacity.
Table 4.7 Average weekday 2043 southbound load factors on HS2 trains to London
from Liverpool for the base case and Warrington option

Southbound on HS2 Liverpool to London service
(slow) (on departure from Stafford)
Southbound on HS2 Liverpool to London service
(fast) (on departure from Warrington)

4.7.6

Base

Warrington

case

option

80%

80%

43%

55%

The improved journey times are reflected in the appraisal, with benefits of £340 million and
an increase in revenue of £170 million compared to the base case. This compares
unfavourably to £550 million and net revenues of £340 million for the enhanced base case.

4.7.7

Depending on the option considered, the cost of the Warrington option would be in the range
of £390 million to £690 million, providing a BCR of between 1.5 and -1.5 on the base case.
The test results highlight that a dedicated HS2-conventional rail connection for Liverpool
near Warrington could have a marginally positive incremental business case if a construction
cost at the lower end of the range could be achieved.

4.7.8

In principle, we would expect the case for the connection to be strengthened by a second
train per hour running via HS2 to a connection at Warrington. However, these tests have
highlighted the trade-off between serving Liverpool and serving the wider North West region.
Capacity constraints on the main HS2 route into London will limit the scope for additional
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services without taking services away from other areas. Re-routing the semi-fast service (via
Stafford and Crewe) might have been an option; however, the loading on this train (around
80% on departure from Stafford) suggested the service was heavily used – indeed, it
suggested there might be a stronger case for providing additional capacity on these services
than via a fast connection at Warrington.
4.7.9

In summary, the enhanced base case with two semi-fast services using the connection to the
WCML at Lichfield would provide more benefits than a connection to the WCML at Warrington
and would cost less.

4.8
4.8.1

Connection to WCML at Crewe
The analysis so far demonstrated the importance of serving intermediate markets and
showed that the use of the Lichfield connection for semi-fast Liverpool services generated
higher benefits over a faster connection to Liverpool around Warrington.

4.8.2

An option was therefore developed which provided a connection between HS2 and the WCML
immediately south of Crewe station. This option captures some of the benefits of providing a
faster service to Liverpool, as well as enabling an improved level of service to some of the
intermediate markets, since it allows services to be accelerated by remaining on the HS2
network until Crewe instead of Lichfield.

4.8.3

Figure 4.8 shows the HS2 service specification used to analyse the Crewe option. A test was
undertaken with one Liverpool train running fast across this new connection to Crewe and a
second Liverpool service each hour assumed to continue to join the conventional network at
Lichfield so that Stafford would continue to see the benefits of HS2 that would be delivered in
Phase One.
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Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 4.8 HS2 service specification: Crewe option
4.8.4

Table 4.8 compares the results of the Crewe option with the enhanced base case and shows
that total HS2 boarding southbound demand for the Crewe option is similar to the enhanced
base case. Demand increases for Liverpool, Runcorn and Crewe, with the latter benefiting in
particular from the greater frequency of services and the faster journey time. Stafford sees a
reduction in demand, partly as some passengers around the north of the Stafford station
catchment area switch to the improved services at Crewe, and partly as passengers are put
off by crowding on this service.
Table 4.8 HS2 boarding daily demand on Liverpool/North West southbound
services for the enhanced base case and Crewe option

Enhanced base case

Crewe option

Liverpool – HS2

6,634

6,853

Runcorn – HS2

1,513

1,642

0

0

Crewe – HS2

2,807

4,314

Stafford - HS2

3,972

1,792

14,926

14,601

Warrington - HS2

Total
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The effect of providing a faster connection at Crewe station is to increase the load factors on both
Liverpool services, as shown in Table 4.9. Again, the provision of the additional service increases
demand – and load factors – on the HS2 trains.

4.8.2

Although this crowding raises some concerns, additional capacity could be provided to Crewe in
particular, since it is possible to run 400m trains as far as Crewe via HS2. We also believe that
particular features of the assignment model used for this stage of the study may lead to an overallocation of demand to the slow service comparable to the second, faster, Liverpool service.
Table 4.9 Average daily 2043 southbound load factors on HS2 trains to London
from Liverpool for reference scenario and Crewe connection scenario

Southbound on HS2 Liverpool to London service
(slow) (on departure from Stafford)

Enhanced base

Crewe

case

connection

74%

83%

74%

64%

Southbound on HS2 Liverpool to London service
(slow/fast) (on departure from Stafford
(enhanced base case) /Crewe (test))

4.8.3

A connection south of Crewe enables a faster service to Liverpool, with an overall journey
time of 93 minutes. Accelerating one of the hourly Liverpool services and providing two
trains per hour at both Crewe and Runcorn generates forecast net benefits of £560 million
and net revenues of £300 million. Over the 60-year appraisal period, this level of revenue
generation is more than sufficient to offset the anticipated capital cost of the Crewe
connection.

4.8.4

A Crewe connection would enable a journey time (with intermediate calls at both Crewe and
Runcorn on the fast service) that is only seven minutes slower than a fast service via a
Warrington connection. Compared to a fast Warrington connection, the Crewe option would
generate benefits of £220 million and around £130 million additional revenue.

4.8.5

In comparison with the Warrington Option, the Crewe connection would also be delivered at
lower cost, and enable greater operational flexibility as 400m trains could now run as far as
Crewe, providing extra capacity without affecting constraints on the main HS2 trunk route
into London.

4.8.6

When comparing to the enhanced base case, the Crewe option offers similar levels of
benefits, but generates slightly less revenue. However, with the service pattern tested
above, the Crewe option has not undergone a service pattern optimisation. This means that
it does not look at the most optimal way of providing services to support the use of the
Crewe connection option. Further work to look at a more optimal service pattern (covered in
Chapter 10) produced a service pattern which provides both better use of the Crewe option
and a better level of capacity to the intermediate markets in the North West.

4.8.7

When this service pattern is tested and compared with the same service pattern – all
assuming they join the network at Lichfield, as in the enhanced base case – we see benefits
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of the Crewe option of £600 million and revenues of £160 million, which shows that when the
service pattern is optimised, the benefits of the connection far outweigh the costs.

4.9
4.9.1

Summary
The base case follows the service specification for Phase One, with Liverpool served by two
trains per hour via a connection to the WCML at Lichfield. One train serves the intermediate
markets of Stafford, Crewe, Runcorn and Liverpool; the second serves Warrington and
Liverpool only.

4.9.2

To better serve the intermediate markets of Stafford, Crewe and Runcorn, we investigated
the impact of having two stopping services to Liverpool connecting to the conventional
network at Lichfield. This provided additional capacity to the intermediate markets, as well as
maintaining two trains per hour to Liverpool. This enhanced base case generated
substantially improved net benefits over the base case.

4.9.3

We then considered the provision of a fast connection to Liverpool via a connection to the
WCML in the Warrington area. However, this highlighted the trade-off between serving
Liverpool and serving the intermediate markets in the wider region. It became clear that
there were trade-offs between serving Liverpool and capacity to serve the wider North West
region, including Stafford, Crewe, Warrington and Runcorn.

4.9.4

A comparison of the results showed that serving intermediate markets with two semi-fast
services using the connection to the WCML at Lichfield (the enhanced Base Case) would
provide more benefits than a faster Warrington connection, and would be lower cost.

4.9.5

A compromise option was therefore developed with a connection to the WCML immediately
south of Crewe station. This option provided some of the benefits of providing a faster
service to Liverpool as well as enabling an improved level of service to some of the
intermediate markets since it allows services to be accelerated by remaining on the HS2
network until Crewe instead of Lichfield.

4.9.6

The Crewe option provided greater benefits than the Warrington Option and similar total
benefits to those generated by the enhanced base case. Revenue generation is also sufficient
to offset the anticipated capital cost of the Crewe connection.

4.9.7

Further investigation of the Crewe option, with additional service pattern optimisation,
suggested that it would easily cover its costs and provide benefits over a simple connection
at Lichfield; therefore, it was adopted as the preferred option, as it offered a balance of fast
services to Liverpool and services to intermediate markets.
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Figure 5.1 Joining the West Coast Main Line location map
5.2.2

Warrington is a town in Cheshire, situated between Manchester and Liverpool. It has good
highway links with the surrounding area. The unitary authority of Warrington has a
population of 198,900 (2010 mid estimate).

5.2.3

Wigan is further north than Warrington. The transport links, whilst reasonable to Manchester
and Liverpool, are not as good as those in Warrington. The population of the borough of
Wigan is 307,600 (2010 mid estimate).

5.2.4

Preston is the most northerly of these towns and has a population of 135,100 (2010 mid
estimate). It has good road connections to Blackpool, Blackburn and Burnley, as well as to
Manchester. It also has rail connections to Blackpool and Lancaster.

5.2.5

The rail links from these towns are illustrated in Figure 5.2. It shows that Wigan has fewer
opportunities for interchange than Warrington, which has direct services to North Wales, and
Preston, which has connection to Lancaster, Blackpool and the Lake District and the North
East. All three stations have direct rail services to many of the destinations served by HS2
including London (1tph), Birmingham (1tph), Edinburgh (1 train every 2 hours) and Glasgow
(1 train every 2 hours).
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Figure 5.2 Existing long-distance services from the North West
5.2.6

Table 5.1 shows numbers of daily weekday rail trips in 2010/11 to and from Warrington,
Wigan and Preston and a number of key long-distance stations derived from the PFM. For all
three towns, the largest rail flow is by far to and from London, with demand from Preston
being the greatest, reflecting its high connectivity and larger catchment area.
Table 5.1 2010/11 Weekday Rail Trips to and from Warrington, Wigan and Preston

Warrington

Wigan

Preston

(two-way)

(two-way)

(two-way)

1,200

700

1,600

Birmingham

200

100

200

Glasgow

200

100

300

Edinburgh

100

70

200

London

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.
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5.3

Future Year Rail Services and Demand without HS2

5.3.1

Moving to the forecast year, without HS2, the long-distance 2043 pattern of services from
Preston, Wigan and Warrington is expected to be broadly similar to that of today.

5.3.2

Looking now at passenger movements in 2043, Table 5.2 shows the number of forecast daily
weekday rail trips to and from Warrington, Wigan and Preston and the same key longdistance stations shown in Table 5.1. As for 2010, rail demand has been taken from the PFM.
Table 5.2 2043 Weekday rail trips to and from Warrington, Wigan and Preston

Warrington

Wigan

Preston

(two-way)

(two-way)

(two-way)

2,000

1,100

3,000

300

200

300

: Glasgow

300

200

400

NEdinburgh

200

200

300

NLondon
o
t Birmingham
e

o
Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

5.3.3

Between the present day and 2043, all three stations show the largest absolute increase in
rail demand to and from London:

5.3.4

5.4
5.4.1



Warrington: from 1,200 to 2,000 (66%);



Wigan: from 700 to 1,100 (57%); and



Preston: from 1,600 to 3,000 (88%).

The high growth to Preston highlights the importance of serving this market.

HS2 Options
Although a range of options were identified for joining to the WCML in the North West,
options south of Warrington (other than to provide services to Liverpool) were ruled out at
an early stage due to engineering complexity and wider issues with the line of route. This left
four broad options (although a number of variants of each option were considered in
engineering and sustainability):
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Option 1: Golborne Junction. This is a location to the south of Wigan and was the
cheapest of the options;



Option 2: Balshaw Lane. This is a location to the south of Preston;



Option 3: Preston by-pass and interchange station with a connection to the north of
Preston; and



Option 4: Preston by-pass non-stopper. This has no interchange station and a
connection to the north of Preston.

5.4.2

Modelling at this point could only consider the benefits of serving existing stations, since the
enhanced model version was still in development. This presented some challenges for Option
3 in particular, since any station on this route would be a new station. Modelling for this
option therefore attempted to provide a range of the potential benefits. In the best case, it
was assumed that an interchange could be delivered with connectivity equivalent to that of
the existing Preston station; in the worst case, it was assumed there was no station at all.

5.4.3

The service specifications for these tests are shown in Figure 5.3.

Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 5.3 HS2 service specification for options serving Scotland
5.4.4

Table 5.3 shows the marginal benefits, revenues and costs for Options 2 to 4, compared to
Option 1, which was identified as being the cheapest option.
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Table 5.3 Benefits, revenues and costs of options

NPV in 2009 values

Benefits

Revenues

Costs

BCR

-

-

-

-

530

380

434

9.8

1,650

930

1,137

8.0

370

850

960

3.4

Option 1: Golborne Jct
Option 2: Balshaw Lane
Option 3: Preston bypass
with station
Option 4: Preston bypass,
without station

5.4.5

These results show that Option 2 provides the highest marginal BCR compared to Option 1.
This reflects the fact that this option would serve the key rail market of Preston, but at a
substantially lower cost than Option 3. Although Option 3 would generate much higher levels
of benefits than Option 2, these benefits – combining faster journeys to Scotland and the
high value of serving the Preston catchment – would come at a much higher cost and would
be critically dependent on providing a station near Preston that could provide high levels of
connectivity.

5.4.6

A further consideration is the level of potential benefits achieved by serving Wigan. Option 1
is the only one of the four options which includes a station stop at Wigan. Removing this stop
will enable a quicker service to the larger Scotland and Preston markets without any cost and
bring the London to Scotland time closer to Option 2. Modelling suggests that this would add
around £300 million in benefits and £150million to £200 million in revenues from the
additional time savings. If these benefits were added to the Golborne option, the marginal
benefit to cost ratio for the Balshaw Lane option would fall below 1. However, the BCR for
option 3 would remain high, although it should be noted that the estimated BCR for this
particular test is likely to be over-estimated (see below).

5.5
5.5.1

Alternative Demand Scenarios
In general, HS2 Ltd has not modelled differences in demand, since it is unlikely to change
conclusions on the relative attractiveness of different options. If overall demand increases or
decreases, then benefits and revenue for all options will be affected in the same way.

5.5.2

However, in the case of the WCML connection, the pattern of demand could have an impact
on the performance of each of the options. In particular, potential changes in the WebTAG
guidance in the Passenger Demand Forecasting Handbook (PDFH)9 were identified as having
a significant negative impact on future levels of demand growth to and from Scotland. This
change would reduce the impact of the benefits of journey time savings to Scotland offered
by the WCML connection.

9

This relates to a change from PDFH 4 to PDFH 5 for the distance element of the GDP elasticities.
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We therefore carried out sensitivity tests which reduced demand between Scotland and
London by one-third. This reduction was an initial estimate of the impact on demand of the
proposed lower elasticities in the PDFH.

5.5.4

The results of these tests are shown in Table 5.4 below. The table shows that the case for
any of the options becomes much more marginal with lower demand from Scotland. In
particular, Option 4 (which bypasses Preston) has a negative net present value, as the loss
of the Preston market in this test completely outweighs the time savings to the Scottish
market.
Table 5.4 Benefits, revenues and costs with lower demand assumptions for
Scotland

NPV, 2009 values

Benefits

Revenues

Costs

0

0

0

Option 2: Balshaw Lane

270

220

434

1.3

Option 3: Preston bypass

702

572

1137

1.2

-272

104

960

n/a

Option 1: Golborne Jct

BCR

with station
Option 4: Preston bypass
without station

5.6
5.6.1

Summary
The comparison between Option 1 and Options 3 and 4 does not present a clear preferred
option from the point of view of demand. In particular, we know changes in WebTAG may
reduce long-distance demand, reducing the benefits and the BCR, so in this case demand
and appraisal findings are not conclusive.
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6.2

Current Rail Services and Demand

6.2.1

The East Midlands includes the counties of Nottinghamshire, Derbyshire, Leicestershire and
Lincolnshire, as illustrated in Figure 6.1. The three main centres of population in this region
are Nottingham, which has the largest population (306,700), followed by Leicester (304,800)
and Derby (243,200). There are other important centres of population at Loughborough,
Chesterfield and Lincoln.

Figure 6.1 The East Midlands location map
6.2.2

The current rail network around the East Midlands has the following long-distance
connections:


From Nottingham – to London (2tph), Sheffield (2tph), Birmingham (2tph),
Manchester (1tph), Liverpool (1tph), Cardiff (1tph) and East Anglia (1tph – Norwich);



From Derby – to London (2tph), Sheffield (4tph), Birmingham (4tph), Leeds (1tph),
York (2tph), the North East (2tph – Newcastle) and Cardiff (1tph); and



From Leicester – to London (4tph), Sheffield (2tph), Birmingham (2tph) and East
Anglia (no direct route).

6.2.3

Table 6.1 shows numbers of daily weekday rail trips in 2010/11 to and from Nottingham,
Leicester and Derby and a number of key long-distance stations derived from our model. It
shows that for each East Midlands station, the largest demand flow is to and from London,
with other significant flows to Birmingham and Sheffield. Rail demand to cities in the north of
England such as Newcastle are lower, reflecting in part the current poor levels of rail services
on these links.
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Table 6.1 2010/11 Weekday rail trips to and from Nottingham, Leicester and Derby

Nottingham

Leicester

Derby

(two-way)

(two-way)

(two-way)

London

2,600

3,200

1,700

Birmingham

1,000

2,000

1,900

Sheffield

800

400

800

Manchester

500

200

200

York

60

40

100

Newcastle

50

60

70

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

6.2.4

Table 6.1 above gives an indication of the amount of existing demand in the region and
where the key destinations are for long-distance travellers to and from the East Midlands.
The main movements are to/from London, although Birmingham is also important.

6.2.5

More importantly, however, for the location of a HS2 station we need to understand the
distribution of the ultimate origins and destinations of this demand for long-distance rail in
the East Midlands. An analysis of the total demand for long-distance rail travel for business
and leisure purposes from the East Midlands was undertaken and shown in Figure 6.2. The
figure is based on National Rail Travel Survey (NRTS) data from 2004/05 and shows
concentrations of high daily rail demand in Nottingham, Loughborough, Leicester and Derby
with the most extensive concentration in Nottingham. Other lower concentrations of demand
are evident between Derby and Nottingham and between Nottingham and Loughborough.
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Figure 6.2 Long-distance rail demand in the East Midlands (Source: NRTS)

6.3
6.3.1

Future Year Rail Services and Demand Without HS2
Moving to the forecast year, in 2043 the long-distance services from East Midlands are
expected to be broadly similar to the current services, with one additional service between
Leicester and Lincoln.

6.3.2

Looking at passenger demand in 2043, Table 6.2 shows the number of forecast weekday rail
trips to and from Nottingham, Leicester and Derby and the same key long-distance stations
shown in Tables 6.1. As for 2010, rail demand has been taken from the PFM.

47

6

East Midlands

Table 6.2 2043 Weekday rail trips to and from Nottingham, Leicester and Derby

Nottingham

Leicester

Derby

(two-way)

(two-way)

(two-way)

London

5,900

6,500

4,100

Birmingham

1,600

3,400

3,200

Sheffield

1,300

600

1,400

Manchester

800

300

300

York

100

60

200

80

50

100

Newcastle

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

6.3.3

Between the present day and 2043, Nottingham is predicted to see a significant growth in
trips to:

6.3.4

6.3.5

6.3.6



London: from 2,600 to 5,900 (125%);



Birmingham: from 1,000 to 1,600 (60%); and



Sheffield: from 800 to 1,300 (60%).

Leicester experiences a significant growth in trips to:


London: from 3,200 to 6,500 (100%);



Birmingham: from 2,000 to 3,400 (70%); and



Sheffield: from 400 to 600 (50%).

Derby sees a significant growth in trips to:


London: from 1,700 to 4,100 (140%);



Birmingham: from 1,900 to 3,200 (70%); and



Sheffield: from 800 to 1,400 (75%).

The next section will look at how and from where people access each of the stations to help
our understanding of how the model represents the travel patterns in the region in 2043
without HS2. An understanding of both this and the travel patterns above are important in
order to locate an HS2 station in the region.
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Figure 6.3 shows where the passengers accessing Derby by car come from, and Figure 6.4
shows where the passengers accessing Derby by public transport come from. The majority of
Derby passengers access the station by public transport (3,900 daily passengers), compared
to those accessing by car (1,700 daily passengers). Those accessing by car are generally in
the immediate vicinity of Derby.

Figure 6.3 Access to Derby Station by car (Source: PFM)

Figure 6.4 Access to Derby Station by public transport (Source: PFM)
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Figure 6.5 and Figure 6.6 show where the passengers accessing Nottingham by car and
public transport respectively come from. Again, the majority of Nottingham passengers
access the station by public transport (7,200 daily), with those accessing by car (1,700)
generally originating in the immediate vicinity of Nottingham. Those accessing by public
transport are from further afield, particularly in the area southwest of the city centre, which
is to be served by two lines of the Nottingham Express Transit Phase Two. The university is
located in this area.

Figure 6.5 Access to Nottingham Station by car (Source: PFM)

Figure 6.6 Access to Nottingham Station by public transport (Source: PFM)
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Figure 6.7 and Figure 6.8 show where the passengers accessing Leicester by car and public
transport come from. Again, the majority of Leicester passengers access the station by public
transport (5,900 daily), with those accessing by car (1,900) generally originating in the
immediate vicinity of Leicester city centre. Those accessing by public transport are generally
from within the city itself, mainly to the south of the centre. There are also a number of trips
accessing Leicester by public transport from Loughborough.

Figure 6.7 Access to Leicester Station by car (Source: PFM)
Figure 6.8 Access to Leicester Station by public transport (Source: PFM)
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The majority of passengers travelling long distance in the Derby/Nottingham corridor choose
to access either Derby or Nottingham by public transport, with greatest demand in the
immediate vicinity of the two cities. It is also to be expected that for these city-centre
stations, the largest access is by public transport (including taxis), as there is limited space
to park at either Derby station or Nottingham station (around 600 spaces at each).

6.4
6.4.1

Initial HS2 Option Assessment
As with all sections of the route, early modelling analysis used an earlier version of the
demand forecasting model. This was appropriate for looking at alternative ways to serve
cities, but did not have the detailed station choice model required to look at specific station
options outside the city centres and away from the existing stations.

6.4.2

The East Midlands area differs from other sections of the route, in that it contains three very
significant areas of demand which could credibly be served by HS2. In order to support
option evaluation, and enable shortlisting of route options, initial modelling focused on
questions of which of the three cities was likely to offer the best economic case, particularly
in terms of the largest market to London.

6.4.3

In each case, there were trade-offs between:


the overall size of the rail market from a given city, with flows to/from London being
particularly important;



the cost of a route to that city; and



the journey time on HS2, particularly between London and the East Midlands, and
London and locations further north.

6.4.4

Within the East Midlands, the Nottingham area represents a significant market for rail. As a
result – when looking primarily at the East Midlands to London market – Nottingham offered
the greatest benefits of all of the East Midlands cities, with benefits around £1.6 billion
greater than Leicester and £1.4 billion greater than Derby.

6.4.5

Although the Leicester market is also a significant market, the fact that Leicester already
benefits from quicker journey times to London in comparison to Nottingham (by some 40
minutes) means that the provision of an HS2 station at Nottingham has more impact in
terms of benefits than providing one at Leicester.

6.4.6

Comparisons of benefits and revenues between Leicester and Derby were more marginal.
While Leicester represents a significantly bigger market, the scope for offering time savings
is more limited, since Leicester already has relatively fast journey times to London. Modelling
suggested that Leicester would have slightly higher benefits (£300 million present value
(PV)), but slightly lower revenues as a result of shorter distance and hence lower fares to
and from London.

6.4.7

However, this modelling only considered relative impacts within the East Midlands. Given
Leicester’s location, routes to serve Leicester were longer, resulting in significantly higher
costs and longer journey times between London and locations further north. Routes via
Leicester added seven minutes to journeys between London and Leeds north of Leicester.
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Analysis of this test suggested that each minute of journey time north of Leicester was worth
around £240 million in benefits and £150 million in terms of revenue.
6.4.8

Thus, while a Leicester station might deliver marginally higher benefits than a Derby station
for the East Midlands, this would not offset the negative impacts of longer journey times to
locations further north.

6.4.9

This suggests that a Leicester station would cost more and deliver lower benefits than either
Derby or Nottingham stations. As a result, Leicester options were not progressed.

6.5
6.5.1

Options for Serving City Centres
As a result of this initial analysis, the focus of option development was around how to serve
Nottingham and Derby in terms of the significant London market. Options for conventional
rail spurs and through services were considered to serve the city centres.

6.5.2

Loop options were not modelled. In the case of Nottingham this was due to the significant
engineering complexity and sustainability impacts the route would have had. For Derby, an
option for a through station in the city centre meant there was no need to further consider a
Loop option.

6.5.3

The choice of through or spur usually represents a trade-off between the quality of service
provided to a station against the impact on passengers travelling to other destinations and
the costs of the scheme. This is clearly seen in considering city-centre stations in
Nottingham:


A through station maximises the journey time benefits to Nottingham. It would also
improve the potential service frequency, as markets could be combined. However, the
route would be substantially longer, increasing journey times for passengers travelling
through the East Midlands and adding to construction costs;



A spur – in the case of Nottingham - has the benefit of being less costly and limits the
impact on passengers travelling beyond the city. However, operationally, a spur can be
limiting, as it is means the station cannot serve as an intermediate location. This is not
a significant issue where there is a significant level of demand which can support a
high frequency of services (i.e. there is enough demand for south-facing services and
the economic case does not hinge on the existence of through services). In the case of
Nottingham, a spur was only likely to support one train per hour to London and
Birmingham (see Table 6.3 which shows daily demand for a Nottingham Spur to
London and Birmingham) compared to 2-3 tph for a through station.
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Table 6.3 2043 Weekday rail trips to London and Birmingham from a spur serving
Nottingham

Nottingham to

6.5.4

Daily

Average load on 400m train per

passengers

hour

London

2,300

13%

Birmingham

1,800

10%

Table 6.4 shows the results of modelling for a Nottingham through route, compared to a
Spur. The through option generates significantly more benefits for passengers in the East
Midlands as a result of the higher frequency of services on a through station. In benefit
terms, this is more than enough to offset the 10-minute time penalty for passengers
travelling through (not stopping in) the region. However, revenues would be slightly lower as
the average fare for the East Midlands is lower (due to the shorter distance) than longerdistance passengers, of which there are now fewer due to the time disbenefit. This,
combined with the additional cost, meant that a through route for Nottingham was
unattractive.
Table 6.4 Revenues and benefits for options serving Nottingham and Derby

Nottingham Through

Incremental

Revenue

Benefits

NPV

cost (million)

(million)

(million)

(million)

£237

£-196

£221

£-211

£-377

£186

£814

£1377

Compared a Nottingham Spur
Derby Through Compared to a
Derby Spur
Present Value in £ (million) in 2009 Prices
6.5.5

The same is not true for Derby. Through route options that were identified, which could
serve the city centre, were relatively low cost and had limited impacts on journey times. This
meant a Spur option was unattractive for Derby. The Through route was cheaper, would
deliver a significantly better service (and so benefits) to Derby and the East Midlands, and
was as fast as the Spur option for passengers travelling through the East Midlands. Table 6.4
shows the Through route is significantly more attractive than a Spur in the case of Derby.

6.5.6

Table 6.5 shows the comparison of the Derby Through against the Nottingham Conventional
Spur. This comparison was undertaken as these are the two cheaper options from the
analysis above and both had higher revenues and a higher NPV than the alternatives.

6.5.7

The Nottingham Spur is much more expensive to implement than the Derby Through, but
has few additional benefits. The Derby Through station was therefore preferred in modelling
terms to the Nottingham city centre options.
Table 6.5 Revenues and Benefits for Derby Through versus Nottingham Spur
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Present Value in £ (million) in

Incremental

Revenue

Benefits

NPV

2009 Prices

Cost

£(million)

£(million)

£(million)

£(million)

Derby Through compared to a
Nottingham Spur

6.6
6.6.1

-880

0

40

920

Options to Serve both Derby and Nottingham
The analysis above showed that it would be desirable to serve both Derby and Nottingham if
possible and led to consideration of an interchange station somewhere between the two.
While interchange stations are less well connected to specific city centres, they can be
accessible to a wider catchment – spreading the benefits of high speed rail across the wider
region.

6.6.2

The most obvious solution would be to incorporate an HS2 station within the existing East
Midlands Parkway Station which is located relatively centrally to Derby, Nottingham and
Leicester. However, East Midlands Parkway is located in the Green Belt and hence
development around the station would not be supported. The planning restrictions led to a
search for an alternative to East Midlands Parkway. An initial sift of options focused on
engineering and sustainability, as well as more qualitative assessments of the relative
accessibility of stations led to a short list of options around Toton, located between
Nottingham and Derby and the existing East Midlands Parkway station.

6.6.3

The demand analysis showed that an interchange station should be connected to public
transport to gain the most benefits. Heavy rail access was tested at Toton assuming the
same level of passengers services as at East Midlands Parkway. For both tests the same HS2
service pattern was used. These tests showed that Toton provided the greatest benefits and
revenues of the two options. As it was anticipated that the difference in costs for providing
Conventional connections at these two locations would be negligible, Toton was taken
forward to the final round of testing as the preferred interchange station location.

6.6.4

It should be noted that providing heavy rail access at Toton does require a significant reordering of the existing railway services and further work will be required to select the best
option for serving Toton while minimising negative impacts on existing services.

6.7
6.7.1

Final Options
Based on the analysis so far two options were taken forward to the final evaluation stage as
follows:

6.7.2



Interchange station at Toton; and



Through service at Derby.

Journey times are very similar, with only a small (1 minute) longer journey for Toton
reflecting a slightly longer route to the station and the constrained route through Long Eaton.
However, the nature of the two options means they would each serve rather different
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Figure 6.10 Source of 2043 Demand for HS2 with a HS2 Station at Derby (Source:
PFM)
6.7.4

Toton serves both more people and a greater geographic swathe of the region. Figure 6.11
shows that passengers directly accessing Toton for travel to London would come from an
area covering Nottingham and Derby, and extending southwards towards Loughborough and
Leicester. Figure 6.12 shows that although under this option fewer Conventional rail
passengers to London from Derby station would switch to HS2, there would be a greater shift
from Nottingham and Leicester stations.

Figure 6.11 Access to Toton Station Demand for Toton Scenario (Source: PFM)

Figure 6.10 Source of 2043 Demand for HS2 with a HS2 Station at Toton (Source:
PFM)
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Overall the wider geographical spread would attract more passengers to use Toton station,
with around 16,900 passengers forecast to use this station each day travelling to all
destinations. This compares to 14,600 using a Derby high speed station.

6.7.6

This in turn leads to higher overall benefits for a Toton station. The modelling suggests that
Toton will deliver around £550m (PV, 2011 prices) more in benefits as a result of greater
accessibility to the wider region and higher passenger numbers. It will also deliver additional
revenues of £190m (PV, 2011 prices) compared to the Derby station. This is more than
enough to offset the higher costs of construction for Toton (around £300m (PV, 2011 prices))
and therefore Toton was selected as the preferred option.

6.8
6.8.1

Enhancing the Toton Option using classic-compatible Services
While the analysis above highlights the wider geographical catchment offered by Toton, it is
also true that the station serves each market less well than a city centre station. There
remain some passengers who would choose to continue to use Conventional rail services
from Derby and Nottingham because they are easier to access.

6.8.2

We therefore considered whether classic-compatible services running to existing stations at
Nottingham and Derby might offer an opportunity to provide additional benefits to the
residual passengers using the classic-compatible stations. When we examined these, we
looked at services in addition to those to the Toton station.
classic-compatible Service to Derby

6.8.3

Figure 6.13 shows this classic-compatible Service Scenario specification. With the classiccompatible Spur, the journey time from Derby to London has reduced from 97 minutes to 55
minutes.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
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Figure 6.11 HS2 service specification: additional classic-compatible service
scenario between Derby and London
6.8.4

The operational expenditure for the additional classic-compatible service scenario is around
£490 million (PV, 2011 prices).

6.8.5

The additional service would capture more of the market from the area around Derby,
offering benefits through improved accessibility for many of these passengers. Overall, this
would increase the number of daily passengers on HS2 services from the East Midlands from
16,900 to 17,800. The number of passengers using Toton would fall by 1,900 as some
passengers would choose to use the Derby service rather than travel to Toton.

6.8.6

The improved service levels and accessibility would deliver benefits of around £190 million
and revenues of £130 million (PV, 2011 prices). However, this would be insufficient to cover
the cost of the additional services.
Classic-Compatible Services to Nottingham

6.8.7

Classic-compatible services were also considered for Nottingham. As with Derby, a service to
London was modelled. However, the potential benefits to Birmingham were also considered
in this case (since existing services between Birmingham and Nottingham are somewhat
poorer than Derby).

6.8.8

Figure 6.14 shows this service specification. The journey time between London and
Nottingham has reduced from 115 minutes to 56 minutes, and between Nottingham and
Birmingham has reduced from 75 minutes to just 26 minutes.

Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 6.12 HS2 service specification: additional classic-compatible services
scenario between Nottingham and London and Nottingham and Birmingham
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The operational expenditure for the additional classic-compatible service to London is £490m
(PV, 2011 prices) and to Birmingham £150m (PV, 2011 prices).

6.8.10

As with the Derby classic-compatible service, there is clear switching between stations in
these tests. Overall, the number of passengers using East Midlands stations increases from
16,900 to 19,300. There are 5,100 fewer passengers using the Toton station as they choose
to switch to the classic-compatible services.

6.8.11

These services would again deliver benefits – around £190 million (PV, 2011 prices) for the
London services and £180 million (PV, 2011 prices) for the Birmingham service. Although the
benefits of the London service would not cover its operational cost, the Birmingham service
would. However, as well as needing to cover the costs of operation, these services would
also have to cover the capital cost of providing the connection to the conventional network.

6.9
6.9.1

Summary
There are three large cities in the East Midlands that have the potential to be served by HS2:
Nottingham, Derby and Leicester. Initial demand and appraisal work compared options for
city-centre connections to these cities, either as a through station or via a spur line. It was
identified that a Leicester station would cost more and deliver lower overall benefits than
either Derby or Nottingham stations. As a result, Leicester options were not progressed.

6.9.2

Following the initial analysis, the focus of option development was on how to serve
Nottingham and Derby city centre stations, with options for conventional rail spurs and
through services considered. For Nottingham, a spur option generated more benefits than
the through option, while for Derby the through option was found to deliver a significantly
better service (and so greater benefits) to Derby and the East Midlands.

6.9.3

The Nottingham spur is much more expensive to implement than the Derby through, but has
few additional benefits. The Derby through station was therefore preferred from a demand
and appraisal perspective.

6.9.4

As it was difficult to serve both Nottingham and Derby directly, a compromise option for a
station in between Derby and Nottingham was considered. The existing East Midlands
Parkway station and a new interchange station at Toton were considered.

6.9.5

The demand analysis showed that as long as Toton is served by heavy rail, it provided the
greatest benefits and revenues of the two options. In addition, East Midlands Parkway is
located in the green belt and hence development around the station would not be supported.

6.9.6

As it was anticipated that the difference in costs for providing conventional rail connections
at these two locations would be negligible, Toton was taken forward to the final round of
testing as the preferred interchange station location.

6.9.7

Toton station attracted higher demands than Derby, leading to higher overall benefits, which
were more than enough to offset the higher costs of construction for Toton.

6.9.8

Further work was then undertaken to enhance the Toton option by considering the effects of
introducing additional classic-compatible services to Nottingham and/or Derby centres,
although this would require additional infrastructure.
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6.9.9
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For Derby it was found that the classic-compatible services could not cover the costs of the
additional services. For Nottingham classic-compatible services to London and Birmingham
were considered (since existing services between Birmingham and Nottingham are somewhat
poorer than Derby). It was found that the London classic-compatible service to Nottingham
could not cover the costs of the additional services, but an enhanced service to Birmingham
service to Nottingham could.
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7.1.8

South Yorkshire

The analysis identified that although a city-centre station would provide Sheffield with
greater benefits, these benefits would be more than cancelled out by the costs of slower
journey times imposed on ‘through’ passengers. Therefore we considered whether it were
possible to enhance the Meadowhall option through the use of a low cost, classic-compatible
Spur into the city centre in addition to a Meadowhall station.

7.1.9

Such a spur could provide additional connectivity and improved accessibility to HS2 across
South Yorkshire. Services could be provided for a city-centre station in two ways:


redirecting the service which terminated at Meadowhall to serve Sheffield Midland
instead; or


7.1.10

an additional service to serve the city centre.

The option of redirecting services away from Meadowhall into a city centre station initially
seemed attractive. This would limit the costs of the scheme, while potentially enhancing the
benefits through improving accessibility across Sheffield and the wider region. However,
although adding the station stop improves the accessibility of HS2 stations, this is more than
offset by the less frequent and slower services. Overall therefore, a replacement service was
found to reduce benefits.

7.1.11

One way of overcoming the dis-benefits to passengers from redirecting services is to run an
additional service. This means that service levels are maintained at Meadowhall, but provides
additional choice for passengers. It allows passengers to take advantage of the greater
accessibility of some areas to a city centre station, without dis-benefiting those who use
Meadowhall.

7.1.12

However while this option will overcome the dis-benefits of redirecting services to Sheffield
Midland, it also imposes greater operating costs. The analysis showed that little additional
demand is generated in South Yorkshire and the average time saving per passenger is small.
Hence both the additional economic benefits and additional revenue are small for this test,
resulting in a low BCR.

7.2
7.2.1

Current Rail Services and Demand
The largest area of demand in South Yorkshire is Sheffield, a city with a population of around
550,000. A number of local and long-distance train services currently serve Sheffield Midland
Station. These local services extend to Manchester, Huddersfield, Leeds, Doncaster, Lincoln
and Nottingham with a light rail system (Supertram) within Sheffield and extending out as
far as the Meadowhall shopping centre and corresponding to the approximate location of the
proposed HS2 interchange station. There are now committed proposals to develop a Bus
Rapid Transit System between Sheffield and Rotherham, one route of which would also pass
through Meadowhall. The area of interest is illustrated in Figure 7.1.
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Figure 7.1 South Yorkshire location map
7.2.2

Sheffield currently has direct train services to many of the destinations that will be served by
HS2, including London (2tph), Birmingham (2tph), East Midlands (4tph to Derby),
Manchester (2tph), Leeds (4tph) and East Coast Mainline stations in the northeast (York
(2tph), Darlington (2tph) and Newcastle (2tph)) – although not all destinations will be on
direct HS2 services from Sheffield.

7.2.3

Table 7.1 shows the present day (2010/11) numbers of weekday rail trips to and from
Sheffield and a number of key long-distance stations derived from the PFM.
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Table 7.1 2010/11 Weekday rail trips to and from Sheffield

Sheffield to:

Weekday Rail Trips
(Two-way)

London

2,700

Birmingham

700

Nottingham

800

Liverpool

400

Manchester

2,600

Leeds

2,500

Newcastle

200

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

7.2.4

The greatest long-distance demand to/from Sheffield is to London, Leeds and Manchester,
with lower levels of demand to Nottingham, Birmingham and Liverpool. The level of demand
is important for the overall case for HS2, but in considering the implications of different
station options we must consider where that demand comes from – and therefore how
accessible a new station might be.

7.2.5

To inform the identification of the location of the new high speed rail station, we need to
understand where people who may use the high speed rail service are travelling from and to.
In doing so, we consider long-distance rail trips (defined as more than 50 miles) as this
represents the main market for high speed rail, and business and leisure trips as these make
up the vast majority of long-distance rail trips.

7.2.6

An analysis of the total demand for long-distance rail travel is shown in Figure 7.2. The
figure is based on National Rail Travel Demand Survey (NRTS) data from 2004/5 and shows
the most significant concentration of high rail demand is within Sheffield, particularly to the
south and west of the city centre. There is a further concentration of high demand around
Doncaster and an area of medium demand around Meadowhall to the north east of Sheffield.
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Figure 7.2 Long-distance rail demand in South Yorkshire (Source: NRTS)

7.3
7.3.1

Future-year rail services and demand without HS2
Moving to the forecast year, without HS2, the long-distance 2043 services from Sheffield are
expected to be similar to the current services, with the same destinations served.

7.3.2

Looking now at passenger demand in 2043, Table 7.2 shows the number of forecast weekday
rail trips to and from Sheffield and the same key long-distance stations shown in Table 7.1
taken from the PFM.
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Table 7.2 2043 Weekday rail trips to and from Sheffield

Sheffield to:

Weekday Rail Trips
(Two-way)

London

4,600

Birmingham

1,000

Nottingham

1,300

Liverpool

500

Manchester

3,800

Leeds

3,600

Newcastle

300

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

7.3.3

Most noticeable is the significant growth in demand to and from London, Manchester and
Leeds in 2043 compared with the present day. Sheffield to London, for example, increases
from a daily two-way flow of 2,700 to 4,600, representing growth of 70%. Flows between
Sheffield and Manchester and Leeds respectively register increases of 1,200 (45%) and
1,100 (45%).

7.3.4

We now look at how and from where people access each of the stations to help our
understanding of how the model represents the travel patterns in the region in 2043 without
HS2. An understanding of both this and the travel patterns outlined above are important in
order to locate an HS2 station in the region.

7.3.5

Figure 7.3 shows where passengers accessing Sheffield station by car come from, while
Figure 7.4 shows the equivalent distribution for public transport. The majority of Sheffield
Midland passengers access the station by public transport (12,000 passengers), with those
accessing by car (1,900 passengers) generally originating to the south-west and in the
immediate vicinity of Sheffield. Those accessing by public transport originate from a wider
area, generally to the west of Sheffield, but also as far as Rotherham in the east. Access
from the east is generally much lower, in part due to the proximity of Doncaster, which has a
better range of long-distance services than Sheffield, particularly to London.
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Figure 7.3 Access to Sheffield Midland station by car (Source: PFM)

Figure 7.4 Access to Sheffield Midland station by public transport (Source: PFM)
7.3.6

The majority of passengers using Sheffield Midland therefore choose to access the station by
public transport, with greatest demand from the city centre and the corridor to the southwest
of Sheffield.
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7.4

Initial HS2 option assessment

7.4.1

HS2 Ltd considered a wide variety of station options across South Yorkshire. Analysis rapidly
focused on the area around Sheffield as this is the main economic centre in South Yorkshire
and represents a significant centre of demand.

7.4.2

Our initial demand forecast analysis was constrained by the version of the model available at
the time – we therefore focused on the impact of alternative ways of serving Sheffield city
centre. As the model developed, analysis of an option serving Meadowhall, on the outskirts
of Sheffield, was also considered.
Initial Analysis – Sheffield City Centre

7.4.3

A city centre station could be served either by a route through the city (a ‘through’ route), a
loop or a spur (with the mainline running to the east and north of the city). Each of these
options represents a trade-off between the quality of service provided to Sheffield and South
Yorkshire, the impact on passengers travelling to other destinations and the costs of the
scheme. For the purposes of demand modelling, the key considerations were as follows:


A through station would maximise journey time benefits to Sheffield by providing the
most direct route. It would also improve the potential service frequency as markets
could be combined. However the route would lead to a compromise on the speed of
trains through Sheffield and as a result would add around six minutes to the journey
times of passengers travelling to locations beyond Sheffield; this restriction would
apply even to those services that did not stop at Sheffield.



A loop station would provide similar benefits to a through, but would minimise the
penalty on other passengers as trains that were not stopping in Sheffield could use the
faster mainline. However the additional track would significantly increase costs;



A spur has the benefit of being less costly than a loop (and in the case of Sheffield a
through route) while still limiting the impact on passengers travelling beyond the city.
However, operationally a spur can be limiting as it means the station cannot serve as
an intermediate location. This is not a significant issue where the city served provides
a significant level of demand (e.g. Birmingham, Manchester or Leeds) which can
support a high frequency of services. If there is only limited demand, service
frequency can suffer.

7.4.4

Analysis of demand in South Yorkshire suggested service frequency on a spur into Sheffield
was likely to be a particular problem, particularly since the scope for additional trains along
the main route between London and Birmingham was likely to be limited. Modelling
suggested that demand from a Sheffield station on its own was unlikely to support much
more than one train per hour. This compares with 2-3 trains per hour from through and loop
stations (since demand from Leeds and other areas on the way to Sheffield could be
combined). Table 7.3 below shows the demand from Sheffield to the main HS2 destinations.
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Table 7.3 2043 Weekday rail trips from Sheffield to main HS2 destinations

South Yorkshire to:

7.4.5

Weekday Rail Trips

Average load on 400m

(Two-way)

train per hour

London

5,200

30%

Nottingham

2,000

11%

Birmingham

2,400

14%

Leeds

4,200

24%

North East

1,300

7%

Table 7.4 sets out the costs, benefits and revenue of the through, loop and spur options for
an HS2 station at Sheffield Midland.
Table 7.4 Costs and Benefits of Sheffield Midland through loop and spur options

Present Value in £ (million)
in 2009 Prices

Incremental

Benefits

Revenue

Comparative

Cost

£(million)

£(million)

BCR

£455m

£9m

-£275m

0.01

£1,054m

£777m

£133m

0.84

£599m

£768m

£408m

4.04

£(million)
Sheffield Midland Through
vs. Sheffield Midland Spur
Sheffield Midland Loop vs.
Sheffield Midland Spur
Sheffield Midland Loop vs.
Sheffield Midland Through

7.4.6

The analysis clearly shows that a through option is less favourable than either a spur or a
loop. Compared to a spur, a through station in the city centre would cost more to construct
due to the complexities of building through an urban area. A through station would offer
benefits to Sheffield and the surrounding area because of the higher frequency of services.
However this would largely be offset by the extra travel time of passengers travelling beyond
Sheffield. Overall, a through route would also generate lower revenues, as passengers
travelling through Sheffield will generally be travelling longer distances and paying higher
fares. Penalising these passengers therefore has a bigger impact on revenues. Thus a
through station would deliver similar benefits, but at substantially greater cost than a spur
station.

7.4.7

A loop station would deliver similar benefits to Sheffield and the local area, but would not
result in the same penalties for through passengers. Therefore, the loop option would deliver
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substantially more benefits than a through station. While the loop would cost more, the
modelling suggests the BCR of this additional spending would be in excess of 4.
7.4.8

The assessment of costs and benefits for a spur compared to a loop is more balanced. A loop
would deliver substantially higher benefits than a spur. These benefits would be enjoyed by
people in Sheffield because the loop would allow more services to stop at Sheffield. However
the costs of the loop would also be substantially higher than a spur.

7.4.9

As station options were refined two options were identified as the front runners if HS2 were
to serve the city centre directly – the existing Sheffield Midland station and an option at
Sheffield Victoria located about 800m to the north of Midland station. There were subtle
differences in journey times and accessibility of these stations. Sheffield Midland offers the
best location in terms of demand as it is directly connected to conventional rail services
serving a range of destinations in the Sheffield city region and beyond and therefore offers
the best interchange opportunities. An HS2 station at Sheffield Victoria would require
transferring rail passengers to make a tram trip between Sheffield Midland and Sheffield
Victoria.

7.4.10

However, the extra cost of a loop serving Sheffield Victoria versus a spur was £500m,
compared with £1,100m for a loop serving Sheffield Midland compared to a spur. Hence the
loop at Sheffield Victoria is much cheaper and this option was taken forward.
Wider station options

7.4.11

Station options outside the city centre were assessed on the basis of engineering,
sustainability and cost grounds, alongside a qualitative assessment of the accessibility of
these stations.

7.4.12

Through this process, a station at Meadowhall was identified as a preferred location outside
of Sheffield city centre. Located on one of the faster and cheaper routes through South
Yorkshire, Meadowhall could be accessed by local and cross-country rail services and would
enable higher frequency through services. As a result, Meadowhall was taken forward to the
final stages of option evaluation. The station is away from the town centre, which has the
biggest potential demand for HS2 services, but the relative size of the market is also
important when considering journey times to locations further north. We estimate that
around four-and-a-half times more passengers would travel on to places such as Leeds, York
and Newcastle than would use the Meadowhall station.
Conclusions of the initial analysis

7.4.13

As mentioned earlier, initial modelling was based on a version of the model without the
capability of looking at alternative station locations in detail. An updated version of the
model was developed through 2011 to enable more detailed consideration of station options.
This version of the model was used to undertake analysis for the final assessment of the
following two options:


interchange station at Meadowhall on the outskirts of Sheffield; and



loop to Sheffield Victoria (with a 10-minute tram link to Sheffield Midland).
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7.5

Meadowhall vs. Sheffield Victoria loop

7.5.1

The stopping pattern used for these tests was the same as that assumed in the 2011
Economic Case for HS2 (Economic Case for HS2, The Y Network and London–West Midlands,
February 2011, DfT). The stopping patterns were the same for both stations, although
journey times differed. Figure 7.5 shows the HS2 service specification we used to analyse the
Meadowhall station scenario along with journey times to the HS2 destinations from South
Yorkshire. Figure 7.6 shows the service specification and journey times for the Sheffield
Victoria loop scenario. Services which start from or terminate at London are modelled as
400m trains, while services which start from or terminate at Birmingham are modelled as
200m trains.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 7.5 HS2 service specification: Meadowhall option
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Notes:
1. Each line represents one train per hour.
2. Journey times are those assumed in the demand modelling.
Figure 7.6 HS2 service specification: Sheffield Victoria loop option
7.5.2

Operating costs for the Meadowhall scenario and the Sheffield Victoria loop scenario are
likely to be very similar, but the incremental cost of building the loop is estimated to be
£900m PV. The analysis set out to identify whether there are sufficient benefits to make the
additional cost value for money.

7.5.3

Meadowhall had the advantage of slightly faster journey times on HS2, and a lower overall
cost, but it was also further away from the main centres of demand in central and south west
Sheffield.

7.5.4

Figure 7.7 shows the composition of passengers using the station at Sheffield Victoria. The
faster journey offered by HS2 would mean that all passengers who previously used Sheffield
conventional services from Midland station to reach London would switch to using HS2, while
27% of passengers to London who previously used conventional rail services from Doncaster
station would also switch to using HS2 services from Sheffield.

7.5.5

Figure 7.8 shows the comparable composition of passengers for a high speed rail station at
Meadowhall. Due to this location being further from the centre of Sheffield, a proportion of
passengers – around 7% – who previously used conventional services from Midland station
to reach London would continue to do so, while a slightly higher proportion of Doncaster
passengers would switch to HS2 services than with the Victoria option. This reflects the
closer proximity of Meadowhall HS2 station to the Doncaster catchment area than Sheffield
Victoria.
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Figure 7.7 Source of 2043 rail demand for HS2 from South Yorkshire to London
with an HS2 station at Meadowhall (Source: PFM)

Figure 7.8 Source of 2043 rail demand for HS2 from South Yorkshire to London
with an HS2 station at Sheffield Victoria (Source: PFM)
7.5.6

There is greater demand overall for the Sheffield Victoria option, which is most noticeable for
the main destinations served by HS2. For example, with HS2 through Meadowhall there are
900 passengers who travel to Birmingham Central and 1,700 who travel to Leeds, but with
HS2 through Sheffield Victoria, this increases by 45% to Birmingham (1,300 passengers)
and 75% to Leeds (3,000 passengers). Table 7.5 below shows the demand from Sheffield
Victoria and Meadowhall to main HS2 destinations.
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Table 7.5 2043 Weekday rail trips from Sheffield Victoria and Meadowhall to main
HS2 destinations

South Yorkshire to:
London

Sheffield Victoria

Meadowhall

4,700

3,700

700

300

1,300

900

3,000

1,700

1,900

600

East Midlands HS

Birmingham
Leeds
North East

7.5.7

However although it is clear that though a loop through Sheffield Victoria would provide
more benefits – particularly in the Sheffield area – it is also a more expensive option. Our
modelling suggests that the incremental economic benefits would be £480 million with an
increase in revenue of £190 million. Even these increases in benefits and revenue are not
enough to offset the additional substantial cost of the Sheffield city centre station option
(currently estimated at £900 million PV), giving a benefit to cost ratio of 0.64.

7.5.8

The assessment therefore identified that Meadowhall offered the best overall value for
money.

7.6
7.6.1

Classic-compatible spur to Sheffield Midland
The analysis outlined above identified that although a city-centre station would provide
Sheffield with more benefits, these benefits would be more than cancelled out by the higher
construction costs. Therefore we considered the possibility of enhancing the Meadowhall
option through the use of a low cost, classic-compatible spur into the city centre in addition
to a Meadowhall station.

7.6.2

Such a spur could provide additional connectivity and improved accessibility to HS2 across
South Yorkshire. Services could be provided for a city centre station in two ways:


redirecting the service which terminated at Meadowhall to serve Sheffield Midland
instead; or


7.6.3

providing an additional service to serve the City Centre.

The analysis of these options is discussed in turn in the remainder of this section.
Redirecting services from Meadowhall scenario

7.6.4

The option of redirecting services away from Meadowhall into a city centre station initially
seemed attractive. This would limit the costs of the scheme while aiming to enhance the
benefits through improving accessibility across Sheffield and the wider region.

75

7

7.6.5

South Yorkshire

We considered the HS2 services that would access South Yorkshire, before considering the
expected demand. Figure 7.9 shows the replacement classic-compatible service scenario
specification. With HS2, the journey time from Sheffield to London has reduced from 126
minutes to 72 minutes from Meadowhall and to 81 minutes from Sheffield Midland. It is
forecast to take nine minutes longer from Sheffield Midland compared to Meadowhall due to
the route. For this test, the train stopping at Sheffield Midland has been modelled as a 200m
train due to the length of platforms available at Sheffield Midland station.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 7.9 HS2 service specification: Replacement classic-compatible services
7.6.6

The expected infrastructure cost of allowing a classic-compatible service to use Sheffield
Midland is £205 million. There will also be additional costs for the classic-compatible rolling
stock.

7.6.7

Table 7.6 below shows the daily boardings on each of the London-destined services calling at
South Yorkshire in this scenario. The HS2 demand in this scenario is considerably reduced on
these services from the base scenario by around 1,700 trips.
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Table 7.6 Daily 2043 southbound weekday rail trips on trains to London from South
Yorkshire for Meadowhall scenario and replacement classic-compatible services

Services:

Meadowhall Option

Replacement classiccompatible Spur to City
Centre

Southbound on Meadowhall

3,600

0

3,200

1,800

0

2,500

6,800

4,300

to London Train from South
Yorkshire
Southbound
London

on

Leeds

Train

to

from

Meadowhall
Southbound on City Centre to
London

Train

from

City

Centre
Total

7.6.8

Although serving two stations means that accessibility to HS2 services is increased, the
modelling suggests that total demand from Sheffield and South Yorkshire will fall. The
demand for HS2 on southbound services from Meadowhall is 6,800 and from Sheffield
Midland is 4,300, a reduction of around 2,500 HS2 passengers compared to Meadowhall on
its own.

7.6.9

The reason for this reduction in demand is due to the changes in the frequency of services
and journey times on HS2. By splitting services between the two destinations, passengers
face a worse service proposition on HS2. From Meadowhall, frequency is reduced from two to
one train per hour. At Sheffield Midland passengers only have one train per hour and a nine
minute increase in journey time. Although adding the station improves the accessibility of
HS2 stations, this is more than offset by the less frequent and slower services. Accessibility
improves by £16 million, but frequency and time savings fall by £65 million in 2009 prices.

7.6.10

Overall therefore, a replacement service would reduce benefits by around £160 million NPV
and revenue by £110 million NPV.
Additional classic-compatible services

7.6.11

One way of overcoming the dis-benefits to passengers from redirecting services is to run an
additional service. This means that service levels are maintained at Meadowhall, but provides
additional choice for passengers. It allows passengers to take advantage of the greater
accessibility of some areas to a city centre station, without dis-benefiting those who use
Meadowhall.

7.6.12

Figure 7.10 shows the additional classic-compatible service scenario specification. Again,
with HS2, the journey time from Sheffield to London has reduced from 126 minutes to 72
minutes from Meadowhall and to 81 minutes from Sheffield Midland, and the train stopping
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at Sheffield Midland has been modelled as a 200m train due to the length of platforms
available at Sheffield Midland station.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 7.10 HS2 service specification: additional classic-compatible services
7.6.13

However while this option will overcome the dis-benefits of redirecting services to Sheffield
Midland, it also imposes greater operating costs. An additional classic-compatible service
from London to Sheffield Midland is estimated to cost £705m NPV. This is in addition to the
£205m NPV cost of building the additional infrastructure.

7.6.14

Table 7.7 below shows the daily boardings on each of the London destined services calling at
South Yorkshire in this scenario. The HS2 demand is still smaller than the base situation but
only by around 400 trips.
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Table 7.7 Average daily 2043 southbound demand on trains to London from South
Yorkshire for Meadowhall scenario and additional classic-compatible service
scenario

Services

Meadowhall Option

Additional classiccompatible Spur Service
to City Centre Option

Southbound on Meadowhall to
London

Train

from

South

3,200

1,700

3,200

1,700

0

2,600

6,400

6,000

Yorkshire
Southbound
London

on

Leeds

Train

to
from

Meadowhall
Southbound on City Centre to
London Train from City Centre
Total

7.6.15

The improved accessibility means benefits for passengers overall, which is reflected in a
slight increase in passengers across the Midland and Meadowhall stations (compared to
Meadowhall alone). Demand at Meadowhall falls to 8,700 as passengers switch to Midland,
with demand on HS2 services from Sheffield Midland being 2,600

7.6.16

The expected increase in benefits for the additional service relative to the Meadowhall
scenario is £437 million NPV, with an expected increase in revenue of £187 million NPV,
giving a BCR of 0.6. However, looking at the breakdown of benefits by region, half of these
benefits are experienced by the passengers in the East Midlands due to the additional hourly
service at Toton on the London to South Yorkshire classic-compatible service, and just 13%
of the benefits accrue to Yorkshire and the Humber. Similarly, almost half (47%) of the
revenue increase relates to East Midlands trips, with just 3% from Yorkshire and the
Humber. These low benefits and revenues for South Yorkshire and the surrounding region
are because, although there is significant switching to a city-centre station, little additional
demand is generated in South Yorkshire and the average time saving per passenger who
switches station is small. Hence both the additional economic benefits and additional revenue
are small for this test.

7.7
7.7.1

Summary
Initial analysis was focused on the impacts of serving Sheffield city centre due to limitations
imposed by the version of the model available at the time. However, as the model
developed, enhanced analysis of a lower-cost option for serving Meadowhall, on the outskirts
of Sheffield, was also considered.

7.7.2

Through, spur and loop options to serve Sheffield were compared and the loop option was
identified as the preferred option as it provided substantially higher benefits. This is because

79

7

South Yorkshire

the loop would allow more services to stop at Sheffield while not penalising non-stopping
services.
7.7.3

Two options were identified to serve the city centre directly – the existing Sheffield Midland
station and an option at Sheffield Victoria. While Sheffield Midland offered the best location
in terms of demand, the loop at Sheffield Victoria was much cheaper and hence this option
was taken forward.

7.7.4

Next, options for stations outside the city centre were assessed on the basis of engineering,
sustainability and cost grounds, alongside a qualitative assessment of the accessibility of
these stations. Through this process, a station at Meadowhall was identified as a preferred
location outside of Sheffield city centre. However the station is away from the town centre,
which has the biggest potential demand for HS2 services.

7.7.5

Two options were therefore taken forward from the initial analysis for more detailed
assessment as follows:

7.7.6



A loop to Sheffield; and,



An interchange station at Meadowhall on the outskirts of Sheffield.

A comparison of the Meadowhall option and the Sheffield Victoria loop option showed that
Meadowhall offered the best overall value for money.

7.7.7

The next step was to consider options for enhancing the Meadowhall option through the use
of a low cost, classic-compatible spur into the city centre in addition to a Meadowhall station.
Services could be provided for a city centre station in two ways:


redirecting the service which terminated at Meadowhall to serve Sheffield Midland
instead; or


7.7.8

an additional service to the city centre.

The redirected service was found to reduce benefits while providing an additional service to
the city centre only generated small economic benefits and additional revenue and hence
gave a low BCR. Neither option was therefore recommended to be taken forward.
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Figure 8.1 Leeds study area
8.2.2

Leeds currently has direct rail services to many of the destinations served by HS2 including
the East Midlands (1tph – Derby and Nottingham), London (2tph), Birmingham (1tph),
Manchester (4tph), Liverpool (1tph), York (5tph) and the North East / Scotland (2tph –
Newcastle, 1tph – Edinburgh, 1tph – Glasgow).

8.2.3

Table 8.1 shows present day (2010/11) numbers of weekday rail trips to and from Leeds and
a range of key long-distance stations derived from our model.
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Table 8.1 2010/11 Weekday rail trips to and from Leeds
Leeds to:

Weekday Rail Trips
(Two-way)

London

4,700

Birmingham

400

Nottingham

200

Sheffield

2,500

Manchester

3,300

Newcastle

800

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

8.2.4

The greatest long-distance demand to/from Leeds is to London, with over 4,700 trips being
made on average on each weekday. There are also high numbers of trips made to
Manchester and Sheffield.

8.2.5

To inform the identification of the location of the high speed rail station, we need to
understand where people who may use high speed rail are travelling from and to. In doing
so, we consider long-distance rail trips (defined as more than 50 miles) as this represents
the main market for high speed rail, and business and leisure trips as these make up the
vast majority of long-distance rail trips.

8.2.6

An analysis of the total demand for long-distance rail travel is shown in Figure 8.2. The
figure is based on National Rail Travel Demand Survey data from 2004/5 and shows a high
concentration of high rail demand in central Leeds. There is also high demand from the wider
city region, particularly to the north of the city centre and from Bradford.
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Figure 8.2 Long-distance rail demand in Leeds (source: NRTS)
8.2.7

The NRTS data also suggests that currently 19% of passengers boarding a train at Leeds
accessed the station by rail, which is a relatively high proportion. This indicates that the HS2
station will need to be located close to the existing station in order to provide access to the
wider West Yorkshire region for these interchanging passengers.

8.3
8.3.1

Future-year rail services and demand without HS2
Moving to the forecast year, without HS2, the long-distance 2043 services from Leeds are
expected to be broadly unchanged from the current long-distance services.

8.3.2

Table 8.2 shows the number of forecast weekday rail trips to and from Leeds in 2043 and the
same key long-distance stations shown in Table 8.1. The rail demand has again been taken
from the PFM model.
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Table 8.2 2043 weekday rail trips to and from Leeds

Leeds to:

Weekday Rail Trips
(Two-way)

London

9,200

Birmingham

700

Nottingham

300

Sheffield

3,600

Manchester

5,100

Newcastle

1,200

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

8.3.3

Most noticeable is the significant growth in demand to and from London, Sheffield, and
Manchester in 2043 compared to the present day. Leeds to London, for example, increases
from a two-way flow of 4,700 to 9,200, representing an increase of 95%. Flows between
Leeds and Sheffield and Manchester respectively register increases of 1,100 (44%) and
1,800 (60%).

8.3.4

In order to demonstrate how our model represents travel patterns around Leeds, we now
illustrate how and from where passengers are expected to access Leeds station.

8.3.5

Figure 8.3 shows where the passengers (residents and non-residents) accessing Leeds
station (and making long-distance rail journeys) by car come from, and Figure 8.4 shows
where the passengers accessing Leeds by public transport come from. The vast majority of
Leeds passengers access the station by public transport (15,900 passengers), with those
accessing by car (2,500 passengers) generally originating very close to Leeds city centre.
Those accessing by public transport originate from a much wider area in all directions of the
city centre, as far away as Harrogate and Skipton. The areas of high demand follow
metropolitan railway lines into Leeds, for example, from Ilkley and Harrogate. It is worth
noting that Wakefield has much easier road access and parking than Leeds so most
passengers who use car to access rail prefer it.
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Figure 8.3 Access to Leeds station by car (Source: PFM)

Figure 8.4 Access to Leeds station by public transport (Source: PFM)
8.3.6

Demand to Leeds comes from the wider city region. There are few direct services from the
areas around Leeds to long-distance destinations and so passengers from Bradford, Ilkley,
Harrogate and Skipton travel to Leeds by train to access intercity services.
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8.4

HS2 options

8.4.1

The geographical proximity of station options in Leeds was beyond the limits of robust
analysis within the model. Even with the enhanced model, all of the options lay within two
zones, which meant the model could not effectively distinguish between them.

8.4.2

However some strategic-level analysis was conducted using model results to help HS2
understand the approximate order of magnitude of different trade-offs when considering
station options. The main trade-offs are:


differences in journey time – slightly longer for Leeds station North;



differences in construction (and operating) costs – lower for the Sovereign Street and
New Lane options; and



differences in walk time for city centre and interchange passengers – lower for the
Leeds Station North option.

8.4.3

Two types of tests were conducted:


Tests that indicated the value of different journey times on the approach to Leeds.
These showed that a one minute reduction in journey time provided benefits of around
£200m;



Similarly tests suggested that adding walk time from Leeds Central Station to a new
high speed station would reduce benefits for interchange passengers. A five-minute
walk between stations was estimated to reduce benefits by around £150m and
revenues by £50m.

8.4.4

These results were used to extrapolate indicative results to compare some of the final station
options. Tables 8.3 (Components of Benefits) and 8.4 (Total Benefits and Costs) below
summarises analysis for the three final options.
Table 8.3 Benefit components for the Leeds station options compared to Leeds
Station North option
Difference in
walk
Stations

time

equivalent

Estimated
Benefit for

benefit

for

interchange

city

passengers

passengers

0

0

0

+4-6mins

-£180m

+3-5mins

-£140m

to

Leeds

Station

centre

Journey
time

Journey
time
benefits
£(million)

platforms
Leeds
Station

1hr 17

0

1hr 15

+£200m

1hr 15

+£200m

North
Sovereign
Street South
New Lane

-£180m to
-£260m
-£130m to
-£220m
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Table 8.4 Total benefits components and costs for the Leeds station options
compared to Leeds Station North option

Station

Cost

0

0

0

-£160m to -£240m

-£240m

£0m to £80m

-£70m to -£160m

-£280m

£120m to £200m

Leeds Station North
Sovereign Street South
New Lane

8.4.5

Net present

Total benefits

value

Impacts on passengers walking to the station are based on data from the National Rail Travel
Survey showing that 22% of passengers using Leeds Central station currently walk. It was
assumed that all of these passengers would have an additional walk to reach the Sovereign
Street and New Lane stations. This is almost certainly a conservative assumption since some
passengers (walking from the south side of the city) would actually have shorter walk times
to reach these locations. This does not change the conclusions of the optioneering exercise;
indeed, taking account of this point is likely to strengthen the case for Sovereign Street and
New Lane stations.

8.4.6

This analysis also does not take into account any potential benefits accruing to passengers
accessing the HS2 station by car. Compared to the Leeds Station North option, both southern
station locations (especially New Lane) offer greater opportunities to provide car parking
facilities as well as faster access to the strategic highway network via the M621.

8.4.7

These results are only indicative. They suggest that the benefits of faster journeys and the
potential for cost savings for New Lane and Sovereign Street options are likely to offset the
dis-benefits of poorer connections to the existing conventional rail station.

8.5
8.5.1

Summary
Three station locations were considered for Leeds station: Leeds Station North, Sovereign
Street South and New Lane.

8.5.2

The geographical proximity of station options in Leeds was beyond the limits of robust
analysis within the model so the results are only indicative. However, the analysis suggested
that the benefits of faster journeys and the potential for cost savings for New Lane and
Sovereign Street options are likely to offset the dis-benefits of poorer connections to the
existing conventional rail station.

8.5.3

This analysis did not take into account any potential benefits accruing to passengers
accessing the HS2 station by car. Compared to the Leeds Station North option, both southern
station locations (especially New Lane) offer greater opportunities to provide car parking
facilities as well as faster access to the strategic highway network via the M621.
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Option

4

comprised

a

connection

north

of

York

with

an

interchange

station

at

Knaresborough. This option offered the potential for time savings to Darlington and
Newcastle, while at the same time potentially offering improved accessibility to some
passengers who would have chosen to use York station. Overall this option performs worse
than Option 3 as while Knaresborough does improve accessibility, it does not make up for
the loss of services to York – nor does it add significant levels of demand.
9.2
9.2.1

Current rail services and demand
The ECML runs from London to Edinburgh via Peterborough, Doncaster, York, Darlington and
Newcastle. York, although a relatively small city with a population of 138,000, is a major
tourist destination and has traditionally been a transport hub within the UK. Darlington is a
market town with a population of 98,000, but provides access to the whole of Teeside
(population 365,000), and while Newcastle has a population of 190,000, the entire Tyneside
conurbation has a population of 880,000. All these provide a large potential set of markets
that can benefit from HS2. Figure 9.1 illustrates the area of interest.

Figure 9.1 Joining the East Coast Main Line: area of study
9.2.2

York, Darlington and Newcastle currently have direct services to London (3tph from York and
2tph from Darlington and Newcastle) as well as other locations which HS2 will be serving,
namely: Manchester Piccadilly (2tph); Sheffield (2tph); Leeds (5tph); and Birmingham
(2tph).

9.2.3

Table 9.1 shows present day number of weekday rail trips to and from Newcastle, Darlington
and York and a number of key long-distance stations derived from the PFM model. For each
of the three locations, demand is greatest to and from London, with much lower numbers of
trips being made to the other long-distance locations.
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Table 9.1 2010/11 Weekday rail trips to and from Newcastle, Darlington and York

Newcastle

Darlington

York

(Two-way)

(Two-way)

(Two-way)

London

2,900

1,100

3,300

Birmingham

200

70

200

Nottingham

50

20

60

Manchester

500

100

1,000

1,400

200

600

Edinburgh

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

9.3
9.3.1

Future-year rail services and demand without HS2
Moving to the forecast year, without HS2, the long-distance 2043 services from York,
Darlington and Newcastle are expected to be broadly similar to the current services, with the
same destinations served.

9.3.2

Table 9.2 shows the number of forecast weekday rail trips to and from Newcastle, Darlington
and York in 2043 and the same key long-distance stations shown in Table 9.1. As for 2010,
rail demand has been taken from the PFM model.
Table 9.2 2043 Weekday Rail Trips to and from Newcastle, Darlington and York

Newcastle

Darlington

York

(Two-way)

(Two-way)

(Two-way)

London

5,200

1,900

6,300

Birmingham

400

100

400

Nottingham

80

20

90

Manchester

600

200

1,400

2,100

300

900

Edinburgh

Note: The daily trips are rounded to the nearest 100 trips if over 100 and the nearest 10 trips if less
than 100. All trips come from PFM.

9.3.3

Between the present day and 2043, all three stations show the largest absolute increase in
rail demand to and from London:


Newcastle: from 2,900 to 5,200 (80%);
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Darlington: from 1,100 to 1,900 (73%); and



York: from 3,300 to 6,300 (90%).

HS2 options
While a number of alternative route options and locations for the ECML connection were
considered initially, for the purposes of modelling they can largely be categorised as whether
they connect north or south of York (and thereby exclude York from HS2 services). We also
investigated different locations for interchange stations, with a stop at or near Garforth
modelled for an ECML connection south of York and a stop at or near Knaresborough for
connections north of York.

9.4.2

The tests undertaken were:


Base Option: Connection south of York;



Option 1: Connection south of York with an interchange near Garforth;



Option 2: Connection south of York with an interchange near Garforth, without stop at
York;

9.4.3



Option 3: Connection north of York; and



Option 4: Connection north of York with a Knaresborough Interchange.

The next section starts by examining the base scenario and thereafter each of the options in
turn. For all of our options, we have a service pattern of three train services running onto the
ECML, comprising two services to/from London and a single service to/from Birmingham. For
the purposes of these tests we have assumed the existing level of conventional rail provision
to all stations.

9.4.4

We have also assumed a one train per hour direct HS2 service from Edinburgh to London via
the West Coast route so that the analysis is not clouded by passengers from Edinburgh who
may try to access HS2 services at Newcastle in the model.
Base option

9.4.5

For the base option all three services are assumed to run via a connection to the ECML to the
south of York and stop at the existing York station.

9.4.6

Figure 9.2 shows the HS2 service specification for the base scenario along with journey times
to London from the North East. Each vertical line represents one train per hour with the
journey times between stops provided (allowing a two-minute stop at each station). Journey
times from York to London have reduced from the current times of 124 minutes to 98
minutes, with journey times from Newcastle to London reducing from the current time of 180
minutes to 158 minutes.
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Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 9.2 HS2 service specification: base option
9.4.7

Table 9.3 shows demand from York and Darlington to London. It shows that with the
introduction of HS2 and hence the faster journey times there are significant increases in the
number of trips.
Table 9.3 Daily rail demand from the North East to London with and without HS2 in
2043

York – HS2
York - Conventional
Darlington – HS2
Darlington –

No HS2

With HS2

0

3,900

4,100

3,500

0

3,100

1,800

400

5,900

10,900

Conventional
Total

Option 1 vs. Base option: Connection south of York
9.4.8

We now consider how demand changes when HS2 is connected to the ECML south of York,
with an additional stop at a new high speed station at Garforth. Figure 9.3 shows the service
specification and journey times for Option 1. With an additional stop at Garforth, there is an
increase in journey time of five minutes from the North East to London.
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Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 9.3 HS2 service specification: option 1 (Garforth and York)
9.4.9

With Option 1, demand from York falls slightly as some passengers would find Garforth more
accessible. The station would also abstract passengers from the Wakefield area (many of
whom would otherwise use the high speed station at Leeds). Hence while Garforth station
would see around 4,000 passengers using high speed services, there would be very little
increase in the total number of passengers on HS2 from the Yorkshire area.

9.4.10

While there are some benefits for passengers in the Yorkshire area from greater accessibility
to HS2, the time penalty associated with serving the station leads to a reduction in benefits
overall for passengers further north. This more than offsets any benefits from improved
accessibility, meaning the Garforth station reduces benefits compared to the base option by
£365m and reduces revenues by £440m.
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Option 2 vs. base option: Garforth no York
9.4.11

We now consider how demand changes when HS2 is connected to the ECML south of York,
(and the train services do not stop at York), with an additional stop at Garforth. Figure 9.4
shows the service specification and journey times for Option 2. For the modelling test it has
been assumed that by removing the stop at York, journey times to Darlington and Newcastle
are faster than in the base option by three minutes. However, it should be noted that the
exact journey time reduction achieved by not stopping at York is dependent upon the exact
HS2 track arrangements developed through the station.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 9.4 HS2 service specification: option 2 (Garforth, no York)
9.4.12

With Option 2, the total HS2 demand from Garforth is expected to be 4,700; slightly higher
than an option including the stop at York. However this increase is more than offset by the
reduction in passengers at York. Indeed some 75% of passengers using York station would
choose to continue to use conventional services if HS2 services did not stop at York.

9.4.13

Again, while this option reduced the impact of journey time penalties on Darlington and
Newcastle, overall demand for HS2 services was lower than the base option, mainly due to
the removal of the York market, leading to lower overall benefits. Indeed this option had
lower benefits than Option 1 by £360m and lower revenues by £220m.
Option 3 vs base option: connection north of York

9.4.14

Options 1 and 2 are effectively low cost solutions, connecting to the ECML at relatively low
cost, and then looking at whether an interchange station or alternative stopping patterns
could improve the benefits. However alternative options were identified which connected to
the ECML north of York. These could provide significant further journey time savings to
passengers from Darlington and Newcastle stations, but are more expensive and would not

95

9

Joining the East Coast Mainline

serve the existing York station. Figure 9.5 shows the service specification and journey times
for Option 3. Through removing the stop at York and joining up the ECML north of York,
there is a reduction in journey time of 14 minutes from Darlington and Newcastle to London.

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 9.5 HS2 service specification: option 3 (York Bypass)
9.4.15

The journey time saving generates a 15% increase in passenger numbers from Darlington
and Newcastle stations compared to the Base Scenario. However, demand from Yorkshire
falls since HS2 services would no longer call at York station. The 14-minute saving in journey
time to connect to the ECML at Northallerton without any interchange stations delivers
greater benefits than the loss of benefits relating to the reduction in passengers to York.
Compared to the base option there is therefore expected to be an overall increase in benefits
of around £700m PV.

9.4.16

However, in the case of the additional benefits generated from Newcastle and Darlington
stations, it was recognised that potential changes in the WebTAG guidance as a result of
changes in the Passenger Demand Forecasting Handbook (PDFH)12 might have a significant
negative impact on future levels of demand growth to and from these stations. This change
would have the effect of reducing the impact of the benefits of the journey time savings this
option offers the North East of England. It is therefore unclear whether the scale of these
benefits may cover the cost of this option and as a result passive provision has been made
for this possible expansion in the future.
Base vs. option 4: connection north of York with a Knaresborough interchange

9.4.17

An interchange station at Knaresborough has the potential to offer time savings to the
markets of Darlington and Newcastle, while at the same time potentially offering improved

12

This relates to a changes from PDFH4 to PDFH5 for the distance element of the GDP elasticities
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accessibility to some passengers who would have chosen to use York station. The question
was whether the accessibility and connectivity would be good enough to attract these
passengers.
9.4.18

Figure 9.6 shows the service specification and journey times for Option 4. Introducing a stop
at Knaresborough interchange gives a reduction in journey time of seven minutes for
services that stop there (in Option 4, it is envisaged that one service does not stop at
Knaresborough Interchange, and so maintains the 14-minute journey time saving).

Notes:
1. Each line represents one train per hour
2. Journey times are those assumed in the demand modelling
Figure 9.6 HS2 service specification: option 4 (York Bypass with Knaresborough
interchange station)
9.4.19

A high speed station at Knaresborough is forecast to attract just over 1,000 passengers a
day in 2043 on services to London. An analysis of the passengers using Knaresborough
station in this option shows they would otherwise have used York or Leeds stations.
However, this represents only a small proportion of the total demand from these stations.
Knaresborough does improve accessibility, but it does not make up for the loss of services to
York – nor does it add significant levels of demand.

9.4.20

Overall this option performs worse than Option 3. While there may be some benefits to
passengers using Knaresborough station, there would be a journey time penalty of up to
seven minutes for passengers from Darlington and Newcastle (compared to Option 3 without
Knaresborough).
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9.5

Summary

9.5.1

For all the option tests, we assumed a service pattern of three train services running onto
the ECML, comprising two services to/from London and a single service to/from Birmingham.
For the purposes of these tests we have assumed the existing level of conventional rail
provision to all stations.

9.5.2

For the base option all three services run via a connection to the ECML to the south of York
and stop at the existing York station. Options 1 to 4 are compared in turn to the base option.

9.5.3

Option 1 comprised a connection to the ECML south of York, with an additional stop at a new
high speed station at Garforth. While there are some benefits for passengers in the Yorkshire
area from greater accessibility to HS2, the time penalty associated with serving Garforth
station leads to a reduction in overall benefits that more than offsets any benefits from
improved accessibility in Yorkshire.

9.5.4

Option 2 involves a connection to the ECML south of York, a stop at a new high speed station
at Garforth but no stop at York. By removing the stop at York, the time penalty of stopping
at Garforth station is reduced but this is more than offset by the reduction in passengers at
York resulting in lower benefits than Option 1.

9.5.5

Option 3 involves connecting north of York with no stop at York. Compared to the base
option there is expected to be an overall increase in benefits that may be sufficient to cover
the additional costs. However it was recognised that potential changes in WebTAG might
have a significant negative impact on future levels of demand growth to and from Darlington
and which would have the effect of reducing the impact of the benefits of the journey time
savings to the North East of England offered by this option. As a result, passive provision has
been made for this possible expansion in the future.

9.5.6

Option

4

comprised

a

connection

north

of

York

with

an

interchange

station

at

Knaresborough. Overall this option performs worse than Option 3 since while Knaresborough
does improve accessibility, it does not make up for the loss of services to York – nor does it
add significant levels of demand.
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10.3

HS2 Service Pattern Optimisation

Optimising HS2 service patterns in the West
Base service pattern for the West side

10.3.1

The initial service pattern for trains from London is shown in Figure 10.1 below. We can see
from this that there are high load factors on the London to Liverpool service (Trains 7 and 8)
and on the Scotland service calling at Birmingham Interchange (Train 10).

Figure 10.1: Base service pattern for West side services and average load factors
10.3.2

Figure 10.2 shows the base service pattern from Birmingham on the west side along with
load factors.
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HS2 Service Pattern Optimisation

Figure 10.2 Base service pattern and load factor for Birmingham trains to the North
West
Issues for the West side
10.3.3

The main issues for the Western side are the high load factors on Trains 7, 8 and 10 and the
following options were considered:


balancing demands to Stafford and Preston;



balancing the demands of the Liverpool/ Stafford/Crewe;



serving Stoke and Preston;



optimising the Preston market and whether it is worthwhile serving Blackpool or
Lancaster; and



the potential for additional stops on Birmingham to Scotland services to improve load
factors.
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10.4

HS2 Service Pattern Optimisation

Optimising HS2 Service Patterns in the East
Base service pattern for the East side

10.4.1

The base service pattern and average load factors for the east side of the HS2 network is
shown in Figure 10.3. In addition to 5tph to and from London, an additional 4tph are planned
to start and finish at Birmingham.

Figure 10.3 Base service pattern for East side services and average load factors
Issues for the East side
10.4.2

Looking across the services in this figure we can see that the main issues for the eastern side
are:

10.4.3



the load factors on Train 13 are particularly high to Toton;



whether further benefits for the London to Leeds services could be provided; and,



the services from Birmingham to the North East are lightly loaded.

In addition to these options, we know that there is capacity on the trunk of HS2 for one
additional path, which has previously been allocated to the eastern leg. We considered the
following options for this path:


to have a fourth train to Leeds, potentially improving the frequency from London to
East Midlands, South Yorkshire and/or Birmingham Interchange; and



to have a London to York service potentially improving the frequency from London &
York to East Midlands and/or South Yorkshire.
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10.4.4

HS2 Service Pattern Optimisation

Finally, in addition to the London services we also investigated whether there should be 1tph
or 2tph between Birmingham Central and Newcastle.

10.5
10.5.1

Summary of proposed service pattern
The final HS2 service pattern that was taken forward for the western side includes:


1tph (400m train) London to Birmingham Interchange which then splits so 1tph (200m
train) goes to Birmingham Curzon St and 1tph goes to Liverpool calling at Stafford and
Runcorn;



2tph London to Birmingham Curzon St including 1tph calling at Birmingham
Interchange – 400m trains;



3tph London to Manchester including 1tph calling at Birmingham Interchange – 400m
trains;



1tph London to Liverpool calling at Crewe and Runcorn – 200m train13;



1tph London to Preston calling at Crewe, Warrington and Wigan – 200m train14;



2tph (400m train) London to Carstairs which then splits so 2tph (200m train) go to
Glasgow and 2tph (200m train) go to Edinburgh including 1tph (400m train) calling at
Birmingham Interchange and 1tph (400m train) calling at Preston;



2tph Birmingham to Manchester – 200m trains;



1 train every two hours Birmingham Curzon St to Glasgow calling at Wigan, Preston,
Lancaster, Penrith, Carlisle and Lockerbie alternating with;



1 train every two hours Birmingham Curzon St to Edinburgh calling at Wigan, Preston,
Oxenholme, Carlisle and Lockerbie.

10.5.2

The final HS2 service pattern that was taken forward for the eastern side includes:


3tph London to Leeds which includes 2tph calling at Toton, 2tph calling at Meadowhall
and 1tph calling at Birmingham Interchange – 400m trains;



1 tph London to York which calls at Toton (making 3tph in total London to Toton) 200m train;



2tph London to Newcastle including 1tph calling at York (making 2tph in total London
to York) and 1tph calling at Darlington – 200m trains;



2tph Birmingham Curzon St to Leeds both calling at Toton and Meadowhall – 200m
trains;



1tph Birmingham Curzon St to Newcastle calling at Toton and Meadowhall (making
3tph in total between Birmingham Curzon St and Toton and Meadowhall), also calls at
York, Durham and Darlington – 200m trains.

13

Running 260m trains would be beneficial in improving crowding but the business case took a conservative view in running this service
as a 200m train
14

Running 260m trains would be beneficial in improving crowding but the business case took a conservative view in running this service
as a 200m train
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11.3
11.3.1

HS2 and Released Capacity Service Specification

Initial specifications of conventional lines
Initial investigations of the residual conventional services looked at various service groups –
for example those on the ECML, Midland Main Line (MML) and between Birmingham and
Scotland.

11.3.2

We looked at a range of data from the model outputs including seating capacities, load
factors on trains and origin-destination data. We used this data to identify where trains were
heavily loaded, where conventional services could be rationalised or withdrawn and where
we could optimise stopping patterns to better target demand.

11.3.3

From this work, we can draw together a number of high-level conclusions, all of which are
made with reference to the demand represented in our model:


On the ECML we identified that 1tph from London to each of Leeds, Newcastle and
Edinburgh would be sufficient in light of the above criteria, freeing spare train paths
south of Peterborough for commuter services into London and allowing an hourly,
semi-fast London-Lincoln service;



On the MML, identified that 1tph from London to each of Sheffield and Nottingham
would be sufficient in light of the above criteria, with an additional 1tph semi-fast
service to the new Toton station, freeing spare train paths south of Bedford for
commuter services into London; and



On the WCML, identified that the Birmingham-Scotland services could be replaced by a
high

speed

service,

with

the

residual

conventional

service

maintained

as

a

Birmingham-Preston service.
11.3.4

Proposals also put forward for consideration were:


Different stopping patterns on the ECML, MML and XC services; and,



Additional services from Peterborough and Bedford to London (Kings Cross and St
Pancras respectively) based on the fastest semi-fast/stopping services in the current
timetable.

11.4
11.4.1

Optimising the conventional service specification
We undertook various tests on residual conventional service specifications in order to
optimise the conventional service offering where the conventional services are impacted by
Phase Two of HS2. This work is summarised below.
Links into East Midlands High Speed Station at Toton

11.4.2

In order to provide connectivity by conventional rail, Toton station will include a new
conventional rail station with appropriate walk links to and from the high-speed station.
Conventional rail services in the local area will then be provided to link the station with
Derby, Nottingham, Loughborough and Leicester.

11.4.3

The analysis of the PFM indicated that it would be best to provide Derby/Nottingham with
2tph to Toton. We would provide this by:
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1

train

per

hour

Liverpool-Sheffield-Nottingham-Norwich

and

return,

including

projecting any short workings from Nottingham onto Toton; and,


1 train per hour Nottingham-Derby-Matlock and return.



These services would be in addition to the 1tph Derby-St Pancras and 1tph North EastSouth West XC service already defined to call at Toton.

11.4.4

These services would be in addition to the 1tph Derby-St Pancras and 1tph North East-South
West XC service already defined to call at Toton.
Replacing lost capacity between Nottingham and Leicester

11.4.5

By rationalising MML services through the East Midlands there is a loss of one fast train per
hour between Nottingham and Leicester. We have reinstated this fast link by extending
Skegness/Boston to Nottingham services onwards to Leicester. These services call at East
Midlands Parkway and Loughborough to maintain the faster journey time currently provided
by the fast MML services between Nottingham, Leicester and St Pancras.
Released capacity into Manchester

11.4.6

The changes in the residual coding result in the freeing up of one train path per hour from
both Crewe and Stoke-on-Trent to Manchester Piccadilly. We undertook various tests to
investigate how to use these released train paths in South Manchester. The results of these
tests suggested that the following should be included in the residual conventional line
coding:


1tph semi-fast Crewe – Manchester, calling at Sandbach, Wilmslow and Stockport;



1tph semi-fast Stoke-on-Trent – Manchester, calling at Macclesfield, Poynton,
Bramhall, Cheadle Hulme and Stockport; and



Peak Chester-Stockport services extended through to Manchester Piccadilly.

Released capacity into Leeds
11.4.7

Following the introduction of HS2 and rationalisation of long-distance services on the ECML
the Leeds-Doncaster service is reduced from three fast trains to one fast train per hour
calling at Wakefield Westgate.

11.4.8

The results of tests to investigate how to use the released capacity suggest that providing an
additional two semi-fast trains per hour would be the preferred option; this would maintain
three fast or semi-fast trains between Leeds and Doncaster throughout the day.
ECML north of Newcastle

11.4.9

By rationalising EC and XC services on the ECML north of Newcastle, the conventional service
falls from two trains per hour to one train per hour. However, there is strong demand from
West Yorkshire to the North East and Scotland, which are disadvantaged with the restructuring of XC services following the introduction of HS2. We therefore undertook a
number of tests looking at options for serving the Northern England to Scotland market.
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11.4.10
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The economic assessments of these options suggested that the best option north of
Newcastle was to extend the TransPennine Manchester Airport – Newcastle service to
Edinburgh calling at Morpeth, Alnmouth, Berwick upon Tweed and Dunbar, with the East
Coast London – Edinburgh service calling at Alnmouth and Berwick-upon-Tweed.
WCML north of Preston

11.4.11

There is a restriction on the number of train paths available north of Preston. With the
introduction of HS2 there is extensive use of this section of track from high speed services
from both London and Birmingham to Scotland. As such, there needs to be a reduction in the
conventional line services to Scotland. In addition, analysis of a conventional service to
Scotland from Euston showed that it would be very lightly loaded.

11.4.12

Therefore, we investigated a number of alternative options for the conventional services on
this line section. Withdrawing the London-Glasgow services and extending WC Manchester
services north to Scotland provides the best option. This gives an alternate hour conventional
service to Lancaster, Oxenholme and Penrith with both services calling at Preston and
Carlisle. It also provides a cross-Manchester service providing new links from Stoke-on-Trent
and South Manchester north to Lancashire, Cumbria and Scotland.
Best use of the Birmingham-Preston services

11.4.13

In the without HS2 scenario, the Birmingham to Glasgow and Edinburgh services are
modelled as being formed of nine-car Pendolino trains. With the introduction of HS2 services
between Birmingham and Scotland, much of the long-distance traffic transfers onto the HS2
service, therefore we have cut back the service to operate as Birmingham to Preston initially
operated by a Pendolino. Further analysis suggested that the trains would be lightly loaded
throughout the day.

11.4.14

Several options were considered when looking at optimising this service. The best performing
option was to operate the service with additional calls at Stafford, Winsford and Hartford.
This provides additional capacity from Stafford into Birmingham; Winsford and Hartford
benefit from an increased train frequency to Crewe and Birmingham and also from new rail
links to Warrington, Wigan and Preston to the north.
Refinements south of Birmingham

11.4.15

Several refinements on the conventional network south of Birmingham were assessed. These
looked at the stopping patterns of the proposed new semi-fast services from Peterborough to
King’s Cross and from Bedford to St Pancras. Consideration of demand data from the various
stations helped to identify the main markets between Peterborough and London and Bedford
and London and this resulted in the following recommended stopping patterns for these
services:


Peterborough, Huntingdon, Hitchin, Stevenage, Potter’s Bar, Finsbury Park and London
King’s Cross; and



Bedford, Luton, Harpenden, St Alban’s City, Mill Hill Broadway and London St Pancras.
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11.5

HS2 and Released Capacity Service Specification

Final released capacity specifications
The optimisation process has recommended a number of changes are made to the initial
released capacity specifications. The final specification is in Appendix A. Figures 11.1 to 11.3
show the changes in service as a result of the released capacity.
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11.5.1

HS2 and Released Capacity Service Specification

Further to the plans outlined above, we have undertaken an examination of the number of
train paths now proposed to be used when compared with the original number modelled.
This suggests there are still areas of released capacity on the conventional line at the
following locations:


WCML Rugby to Birmingham, Rugby to Stafford, Colwich Junction to Stoke-on-Trent,
and Weaver Junction to Wigan North Western;



MML Bedford to Leicester, Birmingham to Sheffield via Derby, and Nottingham to
Trowell Junction; and


11.5.2

ECML London to York, and Newcastle to Edinburgh.

We have not undertaken any further work to investigate any options to use this potential
released capacity at this time (by either passenger or freight services). This highlights a
potential area of future refinement to the conventional line service patterns that could be
considered as part of the next iteration of the economic case.
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