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Foreword
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We are delighted to present the East Midlands Route Study, a
document which sets out the building blocks of our strategic vision
for delivering rail growth throughout the East Midlands over the
next 30 years.

The East Midlands route serves many different rail markets, long
distance and commuting services operate regularly into London St
Pancras International. Strong links between urban centres, such as
Nottingham, Leicester and Derby, help people travel for work,
education and leisure. Being located at the heart of Britain’s rail
network means the Route forms a key part of major cross country
and freight journeys.

Over recent years, the rail industry has seen consistent growth in
demand and this is forecast to continue. Network Rail faces the
challenge, along with the rest of the rail industry, of delivering the
capacity to enable this growth to occur. This firstly requires us to
ensure we are making best use of the assets already available,
before identifying needs for more seats, more trains, and the
potential for new technology to improve the efficiency of the
industry.

Network Rail is already committed to delivering major changes to
the service we deliver. By 2023 the route will have: more seats on

commuter services in to London, an additional long distance service
operating from London St Pancras International, more regular, fast,

journey times for long distance services from London to
Nottingham and Sheffield and removed a major bottleneck on the
route through remodelling of the Derby area. Alongside this,
electrification of the Midland Main Line will enable a fully electric
long distance service, reducing the operating and environmental
costs of the industry.

Looking to the longer term, High Speed Two and the Digital Railway

have the potential to have a transformational effect on journey
times and the capability of the rail network to meet growth in
demand.
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The work carried out within this Route Study enables us to identify
any gaps between the planned capability of the network in 2023,
and the capability required to meet forecast growth for passenger
and freight demand. By also looking ahead over the longer term to
2043, we can build our understanding of capacity needs in the
future, making plans to deliver those in the most efficient manner.

Network Rail has led the development of the East Midlands Route
Study which was published as a Draft for Consultation in January
2015, and was open for consultation until April 2015. The study has
been developed using a collaborative approach with input from the
rail industry, local authorities, users and developers from the freight
industry, the Department for Transport and Rail Delivery Group.

We would like to take the opportunity to thank those who provided
input into the consultation process for their considered responses.
This final version of the East Midlands Route Study has been
refreshed to reflect changes in Network Rail’'s Enhancement
Delivery Plan and to provide clarity and further information to areas
where a need for this was identified through the consultation
responses.

Jo Kaye Rob McIntosh

Director, Network Strategy & Route Manging Director,
Capacity Planning London North Eastern and
East Midlands Route


http://www.raildeliverygroup.com/

Executive Summary

Introduction

The railway network is an important economic
and social asset for the East Midlands; this is
demonstrated by a 40 per cent increase in its use
by passengers over the last ten years, along with
freight growth of 2.5 per cent per annum across
the national network since the mid 1990s'.

Looking to the future, significant growth in
passenger numbers is forecast to continue — up by
31 - 40 per cent by 2023, and between 53 - 114
per cent by 2043. Freight tonne kilometres are
predicted to increase 65 per cent by 2023 and
350 per cent by 20432,

'Office of Rail Regulation (ORR)[now the Office of Rail and Road] Regional
Passenger Usage Profiles 2012/13

2Freight Market Study, Network Rail, 2013. National tonne kilometres used
as tonnage per Route Study area is not collected
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Over the next 10 years, significant enhancements in the capability
of the rail network will be completed in the East Midlands, not least
through the electrification of the Midland Main Line to Corby,
Nottingham, Derby and Sheffield. Further details of Network Rail’s
plans for this period are contained in the Enhancements Delivery
Plan Update, published after the review into the affordability and
deliverability of Network Rail’s Enhancement Delivery Plan by the
Chairman of Network Rail, Sir Peter Hendy.

This Route Study considers the further development of the route
beyond these committed improvements. It has been created in the
context of an industry where Network Rail are working
collaboratively as part of the Midlands Connect partnership and
with operators, HS2 Ltd and other stakeholders to identify ongoing
priorities and opportunities for delivering growth.

As part of the rail industry’s Long Term Planning Process this Route
Study builds upon the findings of four national Market Studies. The
Market Studies identified opportunities for rail to play its part in
delivering the four strategic goals of the transport sector:

1. Enabling economic growth

2. Reducing carbon emissions and impact on the environment of
the transport sector

3. Improving the quality of life for communities and individuals
4. Improving affordability and value for money

The studies identified conditional outputs which set out the
potential for investment in the railway to meet these goals. It is
important to state that the conditional outputs identified are
conditional on both affordability and a value for money business
case being made for any interventions required to deliver them.
Equally, the conditional outputs will need to be deliverable;
technologically, operationally and physically.
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The rail industry has developed an aspirational train service for
2043. This Indicative Train Service Specification (ITSS) reflects the
opportunities which could be achieved if the conditional outputs
from the four established Market Studies are met within the East
Midlands.

The ITSS for 2043 has been reviewed against the network as it is
planned to be following the completion of currently programmed
enhancement schemes. This activity identified 14 specific areas
where interventions are required to allow that level of train service
to operate. These are shown in Figure 1. Aditionally, further options
may be identified as priorities for funders through completion of the
Midlands Connect Work Packages.

This Route Study presents a long term strategy by looking forward
to 2043; and, in this context, it provides evidence for choices for
funders for the period 2019 — 2024 (Chapter 5). The study prioritises
schemes that:

e arerequired to accommodate passenger and freight demand
forecast to 2023

e can be delivered on the back of a planned asset renewal
e provide access to HS2 stations

e are specific priorities identified by funders

e canreduce whole industry costs.

A number of infrastructure enhancements were identified, in the
Draft for Consultation version of this document, as meeting the
criteria for prioritising choices for funders for 2023. Since
publication of that document in January 2015, further development
work has been carried out on those enhancement schemes. The
schemes being proposed as choices for funders for CP6 are outlined
following Figure 1, with a brief summary of the latest development
position reflecting the Enhancement Delivery Plan Update.


https://www.networkrail.co.uk/Hendy-review/
https://www.networkrail.co.uk/Hendy-review/
http://www.networkrail.co.uk/Long-Term-Planning-Process/
http://www.networkrail.co.uk/improvements/planning-policies-and-plans/long-term-planning-process/market-studies/

Figure 1 Interventions required to operate the Indicative
Train Service for 2043

Key

Analysis Areas

CP6 Choices for Funders:

Leicester Station

Bedford Midland station area

Wigston North Jn - Syston East Jn

Syston Jn - Manton Jn - Peterborough area

Towards a Railway for 2043:

Trent Junctions

Derby station

Chesterfield area (Tapton Jn - Clay Cross In)

Derby - Birmingham area

Nottingham station

Stenson Jn - Sheet Stores In

Nuneaton - Leicester area

Newark area

South of Bedford area

Kettering to Kilby Bridge jn

Midlands Connect Journey Time Improvements*
*not highlighted
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o Leicester Capacity — this caters for growth of freight and
passenger capacity requirements along three different corridors,
primarily delivering growth for Felixstowe to West Midlands
freight services to 2023. Interventions identified to improve
capacity consist of: additional platforms at Leicester Station,
more running lines between Syston and Kilby Bridge Junction,
grade separation of Wigston Junction and improvements to the
Syston North and South Chords.

o Syston-Peterborough resignalling —to allow for freight growth by
improving train planning rules. Analysis has shown a signalling
solution will cater for expected growth, allowing trains to run
closer together and so increasing the number of trains able to
run on the line each hour.

Additionally, the Route Study has identified a value for money case
for the lengthening of trains on the corridors listed below. In some
cases, the lengthening is specific to trains at certain times during
the day, or on specific sections of the route:

e Birmingham — Leicester — Stansted Airport/Cambridge
o Norwich —Nottingham — Sheffield — Liverpool

e Southampton/Reading — Newcastle via Derby

e Plymouth - Edinburgh/Glasgow via Derby

On a number of routes, a specific need for lengthening of individual
trains to meet forecast demand has been identified, but a value for
money case has not yet been made. In consultation with potential
funders, the Route Study identifies potential next steps for these
situations.
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These intervention options will be required to provide the capacity
to accommodate forecast growth, and are consistent with the long
term strategy to 2043.

In addition, funders have asked that Network Rail develop the case
for the extension of the East West Rail link from the East Midlands
area to Cambridge, and to work with the Midlands Connect
partnership to identify and develop options forimprovementsin
connectivity and journey time across East-West Midlands corridors.
Network Rail are also continuing to work closely with HS2 Ltd,
Midlands Connect, and local councils and Enterprise Partnerships,
to develop plans for enabling the planned arrival of HS2 at Toton, in
2033, to maximise the wider benefits of HS2 and to deliver the
highest growth possible to the region.

This Route Study has been developed collaboratively with the rail
industry, funders and stakeholders. A Draft for Consultation version
was published in January 2015 with a consultation period open to
all which ended in April 2015. Work on the Route Study was then
paused awaiting completion of the review into the affordability and
deliverability of Network Rail’s Enhancement Delivery Plan by Sir
Peter Hendy. The outputs from this review, along with recognition of
the 75 consultation responses received, have been incorporated
into this final document.

Network Rail would like to take the opportunity to thank all those
involved in the process of creating this Route Study and looks
forward to continuing industry collaboration in delivering the
outputs identified.


https://www.networkrail.co.uk/Hendy-review/
https://www.networkrail.co.uk/Hendy-review/

01: The Long Term
Planning Process

Chapter 1 explains
e how the rail industry’s Long Term Planning
Process is developed

e how investment in rail to meet the needs of the
East Midlands is targeted through choices for
funders

e how those choices are developed collaboratively
by the rail industry with its wider stakeholders
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Background to the development of the Long Term Planning
Process (LTPP)

This Route Study is a key output of the rail industry’s Long Term
Planning Process (LTPP). Developed following the success of an
earlier strategic review — the Route Utilisation Strategy programme
—the LTPP is designed to consider the role of the railway in
supporting the UK economy over the next 30 years. It comprises a
set of activities and documents that:

o address the demands that are likely to be placed on Britain’s rail
network over the next 30 years

e capture stakeholder aspirations to develop new train services in
light of continuing rail investments

e presentinvestment choices for funders to accommodate
demand and future aspirations.

The LTPP proposes ways in which train services and infrastructure
enhancement could develop over the longer term to 2043, and
provides an evidence base for near-term investment in the next
Control Period, Control Period 6 (CP6) 2019 — 2024.

Due to the uncertainties of a 30-year horizon, the LTPP is an
iterative process. Future planning cycles will enable an updated view
to take into account the changing context and requirements of the
industry and economy. This Route Study, and the Long Term
Planning Process more generally, are a key input into the industry’s
ongoing discussions with funders concerning the future outputs,
investment choices and funding requirements for the railway.
Future iterations of the LTPP will evolve, identifying requirements
for future Control Periods as part of this on-going process.

Further detail of the LTPP is contained within Appendix AT.
Structure

The LTPP consists of a number of different elements which seek to
define the future capability of the rail network.
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Market Studies, which forecast future rail demand, and develop
conditional outputs for future rail services. These outputs are based
on stakeholders’ views of how rail services can support delivery of
the industry’s strategic goals

Route Studies, strategic documents which develop options for
future services and identify options for investment in the rail
network for each of Network Rail’s devolved routes. Options are
based on the conditional outputs and demand forecasts from the
Market Studies, and are assessed against industry appraisal criteria
to provided choices for funders.

Cross-Boundary Analysis, which considers options for services that
run across multiple routes, providing consistent assumptions across
Route Studies.

In addition to these studies, Network Rail facilitates the production
of Network Studies and Route Utilisation Strategies. These
documents look at network-wide issues, for example freight
strategy, and address the future capacity and technology-related
issues for the railway.

The East Midlands Route Study

The East Midlands Route Study has been developed through a joint
working group that is made up of stakeholders from across the rail
industry. The documentation and analysis that support the study
have been produced by Network Rail on behalf of the Route Study
Working Group.

The Draft for Consultation issue of the East Midlands Route Study
was published in January 2015, with a consultation period ending in
April 2015. In June 2015, work on Network Rail’s CP5 electrification
schemes, including the planned electrification of the Midland Main
Line, was paused as part of a review of the affordability and
deliverability of major schemes, undertaken by Sir Peter Hendy, the
Chairman of Network Rail on behalf of the Secretary of State for
Transport. As this had the potential to impact on the findings of the
East Midlands Route Study, the decision was taken to defer
completion of this, final, version of the Route Study until after the
publication of Sir Peter Hendy’s report. This action has allowed us to
complete the final version of the Route Study with the confidence
that it is consistent with Network Rail’s updated Enhancement
Delivery Plan.


http://www.networkrail.co.uk/Long-Term-Planning-Process/
http://www.networkrail.co.uk/Long-Term-Planning-Process/
http://www.networkrail.co.uk/improvements/planning-policies-and-plans/long-term-planning-process/market-studies/
http://www.networkrail.co.uk/long-term-planning-process/route-studies/
http://www.networkrail.co.uk/long-term-planning-process/cross-boundary-analysis/
https://www.networkrail.co.uk/Hendy-review/
https://www.networkrail.co.uk/Enhancements-Delivery-Plan-Update.pdf
https://www.networkrail.co.uk/Enhancements-Delivery-Plan-Update.pdf
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'See Appendix A1 for further information on governance arrangements
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The East Midlands Route Study Draft for Consultation took as its
starting point the railway as it was planned to be following the
completion of schemes identified in the Enhancements Delivery
Plan for Control Period 5 (2014-2019). Following the realignment of
delivery plans following the Hendy Review, this investment
programme now extends beyond CP5, with development and
completion of some schemes now planned for CP6. Although the
baseline for the end of CP5 that was used in the Draft for
Consultation has now changed, the forecast gap in the capability of
the network at the end of CP6 remains the same. As such, no
material changes to the outputs of the East Midlands Route Study
have been made. Details of the changes which will result from the
updated investment programme are articulated in Chapter 2.

In developing the investment choices for funders detailed in
Chapter 5, the Route Study has taken into account key issues that
shape the way the UK railway will develop. These are: safety,
performance, the impact of High Speed 2 (HS2), resilience of the
network, moving towards a Digital Railway and congested
infrastructure on the Route Study area.

Consultation

Throughout the activities undertaken as part of this Route Study,
the rail industry and wider stakeholders' have been involved
through various working groups, with progress validated through a
Route Study Board. Additionally, the publication of a Draft for
Consultation provided the opportunity for any interested party to
highlight opportunities they felt should be acknowledged by the
final document.
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The Draft for Consultation received 75 responses from a range of
sources including: the transport industry, local authorities and Local
Enterprise Partnerships, MPs, rail user groups and unaffiliated
members of the public. All responses were considered, with the
following key themes identified, which have led to further analysis
and comment where appropriate:

o freight growth forecasts

e passenger demand levels, particularly crowding issues on local
East Midlands corridors and into London St Pancras

® recognition of the development of the Midlands Connect
Partnership and their strategy for growth to support the
Midlands Engine

e development of schemes to improve east-west journey time
alongside connectivity outputs

Afullrecord of all consultation responses received is available
through the Network Rail website. Further detail is included in
Chapter 6.

The Route Study has also worked closely with other Route Studies,

particularly the West Midlands and Chiltern Route Study (publishing
a Draft for Consultation version concurrently with this document) to
ensure consistency in specifications and options across the network.

Safety

Network Rail set out a vision for safety in its ‘“Transforming Safety
and Wellbeing’ report which takes a view through to 2024. Many of
the choices for funders set out later in this document are at an early
stage of maturity, and safety considerations and requirements will
be embedded from the outset of their development. By their very
nature, proposals to remove junction conflicts eliminate crossing
movements. Schemes which ease the flow of passengers at stations
will improve the safe operation of trains. Additionally, some
investment proposals have the potential to eliminate level
crossings; where this is the case, these opportunities have been
identified and costed, and will be progressed if the schemes are
developed further.


http://www.networkrail.co.uk/Network-Rails-Delivery-Plan-for-CP5.pdf
http://www.networkrail.co.uk/Network-Rails-Delivery-Plan-for-CP5.pdf
http://www.networkrail.co.uk/long-term-planning-process/east-midlands-route-study/
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HS2 artist’s impression of a potential design for the EM Hub station
at Toton

2 https://lwww.gov.uk/government/collections/hs2-phase-two-from-the-
west-midlands-to-leeds-and-manchester

March 2016

Performance

In developing the schemes set out in this Route Study, the rail
industry has principally considered how the conditional outputs
identified in the Market Studies could be met, both for CP6, and in
the longer term to 2043. More immediately, Network Rail has been
set targets to improve performance by 2019. Monitored through the
Public Performance Measure (PPM); the target is a PPM of 92.5 per
cent for England, Wales and Scotland by the end of Control Period 5.

The performance objectives for the rail industry in CP6 are not yet
established. However, the trend is likely to be one of continuous
improvement across the industry. As the choices for investment in
CP6 (set outin Chapter 5) are developed further, emerging
opportunities for performance improvement can be considered in
more depth.

High Speed 2

The HS2 Ltd proposals for a Y-shaped network linking London with
Birmingham, Manchester, the East Midlands and South and West
Yorkshire have major implications for travel patterns in the Route
Study area. This significant investment provides the opportunity for
astep change in available capacity and journey time between
many of the towns and cities both within the East Midlands and
beyond. It is currently anticipated that HS2 Phase 2 will begin
operation of services of the eastern leg of the Y-network in 20332

Toton has now been confirmed as the preferred location for the HS2
East Midlands Hub station. Network Rail continues to work with HS2
Ltd, and local stakeholders, investigating how to make best use of
the introduction of HS2 and developing plans for how the rail
network can maximise potential benefits.

Midlands Connect

The Midlands Connect Partnership was formed in 2014 and is
responsible for transport strategy as part of the Midlands Engine. It
is a collaboration of 11 Local Enterprise Partnerships, Network Rail,
Highways England, central government, 28 local authorities, East
Midlands and Birmingham airports and the business community. It
will use an evidence based approach to identify a strategic
programme of transport interventions that maximise the potential
for economic growth across the whole of the Midlands.
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Network Rail is committed to working as part of the Midlands
Connect partnership to further understand the role that rail can
have in driving growth throughout the Midlands. This work will be
formed around a series of Work Packages which focus on:

e HS2 Readiness

® Hubs and Corridors

® Freight and International Gateways
e Smart Connectivity

The Digital Railway

The Digital Railway is an industry-wide programme designed to
benefit Britain’s economy by accelerating the use of digital
technology in several key areas, namely:

® train operation — transforming the rolling stock landscape; tariff
management; journey sales and settlement; and potentially
even the franchise operating model. This tranche of the
programme is termed the ‘Digital Train Operator’

e capacity allocation —long-term network planning through to
sale of access; managing capacity in real-time. This is termed the
‘Digital System Operator’

e passenger experience —simplifying journeys, from planning and
advanced purchase to on-the-day travel. This is referred to as the
‘Digital Passenger’

e infrastructure —digitally-enabled assets that monitor their status
in real time; a digitally-supported workforce carrying out
digitally-managed asset operations. This area is called the
‘Digital Asset Manager’

e stations and interchanges —enhanced retail and transport hubs
with key interconnects to other modes of transport including
driverless electric cars. This is the ‘Digital Station’.


http://www.networkrail.co.uk/digitalrailway/
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In most areas, work to develop technical capability is already
underway. However, as these proposals are still at an early stage of
development, for the purposes of the East Midlands Route Study, no
assumptions have been made on any changes arising from the
Digital Railway. Currently, proposals for the introduction of the
European Rail Traffic Management System (ERTMS) throughout the
rail network are being refined. The emerging Digital Railway
strateqgy, priorities and timescales, and their potential to impact on
the capability of the rail network, will need to be considered
accordingly as intervention options identified in the Route Study are
developed further.

Resilience

The resilience of transport networks was severely affected by the
winter storms of 2013/2014. These events have brought into sharp
focus the vulnerability of parts of the network to changes in climate,
and the increasing incidence of extreme weather events. Whilst the
immediate response to address these challenges has been well
received, there is also a need to consider resilience broadly, as a
strategic issue for the railway.

To this end, the London North Eastern and East Midlands Route has
developed a Weather Resilience and Climate Change Adaptation
Plan (WRCCA) which was published at the end of September 2014.
This document sets out a management plan for weather and
climate change resilience, it is supported by an evaluation of the
effects of historical weather events on infrastructure, and an
awareness of potential future impacts based on regional climate
change projections.

Congested Infrastructure

The Route Study recognises that in some instances there are
already areas of the network where capacity is constrained or
crowding issues occur. Network Rail has been unable to satisfy all
existing capacity requests on the Midland Main Line therefore,
under the 2005 Access and Management Regulations, the line from
Leicester to Cricklewood has been declared as ‘Congested
Infrastructure’. Network Rail has utilised its existing processes to
satisfy these regulations. This Route Study articulates potential
solutions to relieve the capacity constraints, alongside the
enhancement plan published as required by the regulations.
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Industry Reviews

Alongside the Hendy Review, the review carried out by Dame
Colette Bowe into the planning of the CP5 enhancements
programme, and a report by Nicola Shaw into the longer term
future shape and financing of Network Rail are recognised as
potentially impacting the planning framework.

The rest of this document is structured as follows:

Chapter 2: The Starting Point summarises the characteristics of the
railway in the East Midlands Route area following the delivery of the
current enhancements plan.

Chapter 3: A Strategy for Growth Conditional Outputs details future
aspirations for the railway in the East Midlands Route and a service
specification that can meet forecast growth to 2043.

Chapter 4: Towards A Railway for 2043 develops the long term
growth strategy for the railway in the East Midlands Route and
identifies those locations where enhancements are likely to be
required.

Chapter 5: Delivering CP6 Choices for Funders details outputs for
CP6 in terms of investment options on the East Midlands Route that
can be considered by funders.

Chapter 6: Consultation explains how responses to the Draft for
Consultation have informed the final version of the East Midlands
Route Study.


http://www.networkrail.co.uk/publications/weather-and-climate-change-resilience/
http://www.networkrail.co.uk/publications/weather-and-climate-change-resilience/
http://www.networkrail.co.uk/guide/operational-rules/congested-infrastructure/
http://www.networkrail.co.uk/guide/operational-rules/congested-infrastructure/
https://www.gov.uk/government/publications/bowe-review-into-the-planning-of-network-rails-enhancements-programme-2014-to-2019
https://www.gov.uk/government/publications/bowe-review-into-the-planning-of-network-rails-enhancements-programme-2014-to-2019
https://www.gov.uk/government/collections/shaw-report-into-network-rail
https://www.gov.uk/government/collections/shaw-report-into-network-rail

02: The Starting Point

Chapter 2 explains:

e how the East Midlands network will develop
through significant enhancements already
programmed through CP5 and CP6 following the
Hendy Review

 the development of additional services alongside
franchise specifications

e the importance of the East Midlands route as a
freight artery
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This chapter begins with a summary of the East Midlands rail
network which forms the baseline against which the strategy was
developed: it sets out infrastructure capabilities — the
characteristics of the railway, and what it can accommodate. This
picture was used to model future demand, and to test investment
choices — choices that can account for demand and promote
economic growth. A future baseline was been chosen for this
strategic outlook because it represents a point at which important
enhancements will be in place for the railway of the East Midlands.

The baseline is formed of the present infrastructure and
programmed enhancements planned throughout CP5 and CP6 as
proposed by the Hendy Review, including the completion of the
electrification of the Midland Main Line (MML) from Bedford to
Kettering and Corby and Nottingham and Sheffield via Derby. It
includes improvements that Network Rail has planned to deliver, or
enhancements that other industry groups are funding. The schemes
that Network Rail has programmed to deliver in CP5 and CP6 are
detailed in its Enhancements Delivery Plan.

The Route Study has assessed the baseline capability enabled by
schemes due for completion by the end of CP6 and identify where
gaps exist to required capability in 2043 and at the end of CP6.
These assessments will help to develop an idea of how the network
will need to look in 2043 (Chapter 6) and Choices for Funders in CP6
(Chapter 5).

Geographic Scope

The extent of the East Midlands Route Study area is shown in Figure
2.1. It comprises the MML out of London St Pancras International
together with local routes that radiate out of Derby, Leicester and
Nottingham.

The MML connects the East Midlands with London, and carries
Thameslink services from the capital as far as Bedford. It is a route
that supports intensive inner and outer suburban services in
addition to long distance high speed (LDHS) trains proceeding to
Leicester, Derby, Nottingham and Sheffield. By the end of 2019 the
MML will be electrified from London to Kettering and Corby.
Electrification to Nottingham and Sheffield via Derby is due for
completion by the end of 2023.
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Along the east-west axis, the route provides connectivity for
passengers and freight between the East and West Midlands along
corridors which have been identified as of strategic importance to
local growth by the Midlands Connect partnership. The cross-
country part of the route north of Derby also provides a key section
of the north east — south west corridor, giving access from Scotland,
the North East and Yorkshire to Birmingham and the South West.
Services also operate through the East Midlands from Birmingham
and the North West to Anglia. There is also a service operating
between Nottingham and Yorkshire via the Erewash Valley.

The MML together with the Derby to Birmingham line contain a
mixture of two, three and four track railway. The remaining lines
within the East Midlands Route Study area are typically double track
secondary or freight-only routes, whilst the Nottingham —
Grantham and Ambergate — Matlock lines are designated as rural
routes; the latter is single track throughout.

There are a number of freight terminals located within the East
Midlands Route Study area. These provide facilities for a number of
freight commodities. These are primarily, but not exclusively:
aggregates and construction materials, intermodal containers and
flows associated with the power station at Ratcliffe and cement
works at Ketton. Substantial freight trafficis generated by these
terminals whilst the East Midlands’ geographical position means
that many flows also traverse the region, to and from terminals
outside the Route Study area. Figure 2.2 shows the East Midlands
freight terminals.

The Network Specification for the London North Eastern and East
Midlands Route describes the geographical context of the route in
more detail - its markets and services, and infrastructure
capabilities. Network Specifications are supported by Route
Specifications that cover specific sections of the route in more
depth. Both documents can be found on Network Rail’s website.

Route Characteristics

Figures 2.3 and 2.4 show the gauge and electrification capability of
the infrastructure on the Route Study area following planned
enhancements.


https://www.networkrail.co.uk/Enhancements-Delivery-Plan-Update.pdf
http://networkrail.co.uk/network_specifications.aspx

Figure 2.1 East Midlands Route Study Geographic Scope
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Figure 2.2 East Midlands Route Study Freight Terminals
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Figure 2.3 East Midlands Route Study Gauge (planned end of 2023)
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Figure 2.4 East Midlands Route Study Electrification (CP5/CP6)
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The Electric Spine Development Programme

This programme is planned to create, over a number of control
periods, a high-capability 25kV electrified passenger and freight
route from the South Coast via Oxford and the Midlands to South
Yorkshire. Works will be undertaken over a number of controp
periods. This willimprove regional and national connectivity and
linke to ports and airports for both passengers and freight,
supporting economic development.

Except for work to deliver specific infrastructure required to
facilitate a new hourly service to Kenilworth station this programme
inits entirety is now planned either for delivery or development in
CP6. Enhancements related to Leicester Capacity form part of this
programme.

More detail on The Electric Spine Development Programme can be
found in the Network Rail Enhancements Delivery Plan Update.

Felixstowe to the West Midlands

The cross-country rail route from Felixstowe to the West Midlands
via Leicester is being upgraded over several control periods. This will
allow the introduction of more freight trains, and the transit of the
larger containers increasingly used by shipping companies. The
programme started in Control Period 4 (CP4), 2009 — 2014 with the
completion of gauge enhancements between Peterborough and
Nuneaton, and the first elements of capacity upgrades.

Midland Main Line Programme

As part of the Enhancement Delivery Plan Update, the package of
works planned for delivery on the MML has been combined under a
single programme, aiming, over CP5 and CP6, to improve the links
between core centre of population and economic activity in the
East Midlands and Yorkshire.

The individually named schemes which together constitute the
programme are:

e Midland Main Line Electrification
o Kettering to Corby Capacity
o Bedford to Kettering Capacity

Network Rail - East Midlands Route Study 15

o Derby Station Area Remodelling

e Linespeed improvements at Market Harborough, Leicester South
Junction and between Derby and Sheffield

e apackage of platform extensions has been developed for the
MML to allow the operation of longer trains into London St
Pancras International (phased throughout CP5 and CP6 to align
with electrification works where possible).

Further details of the MML Programme including the planned
phased delivery for December 2019 and December 2023 timetable
changes can be found in the Network Rail Enhancements Delivery
Plan Update

Other schemes

With third party support, a new station is being built in CP5 between
Nottingham and Chesterfield at Ilkeston. Development of potential
new stations is ongoing with local funders at other locations.

Service characteristics

With the opportunities presented by electrification schemes during
CP5 and CP6, the characteristics of a number of train services are
proposed to alter.

Long Distance High Speed (LDHS) services

These services include high speed trains into London St Pancras
International, and non-London long distance services that travel
through the Route Study area connecting destinations across the
country.

The rail industry is exploring the opportunities provided by
electrification to improve journey time and further reduce industry
operational costs on the MML. The introduction of an additional
outer suburban service to serve the North Northamptonshire
commuter market will support reduced journey time on long
distance services. This will be developed as part of the franchise
specification process to increase the overall number of long distance
trains from London St Pancras International from five per hour to six
per hour in the peak and off-peak along with improvements to the
regularity of service timings.


https://www.networkrail.co.uk/Enhancements-Delivery-Plan-Update.pdf
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As aresult of the introduction of electric rolling stock, it is
anticipated that additional depot and stabling facilities will also be
required. As operational plans and the procurement of rolling stock
become clearer, further work will be required by the industry to
finalise these requirements.

For the non-London long distance market, hourly services operate
between Plymouth and Edinburgh (via Birmingham and Leeds), and
Reading and Newcastle (via Birmingham and Doncaster).

Inner and outer London suburban services

These services primarily connect the London area and Bedford to
Kent and Sussex, including Brighton and Gatwick Airport, with a
range of stopping and semi-fast services.

The Thameslink programme will culminate in 2018 with the
introduction of a new timetable which will see 16 trains per hour
operating from the London core onto the MML at peak times. This
timetable change will also see the full deployment of a new fleet of
trains of 8-car and 12-car fixed formations.

Interurban services

There are a number of interurban services operating in the East
Midlands Route Study area. These are:

Norwich — Nottingham — Sheffield - Liverpool

Cardiff - Birmingham — Derby — Nottingham

Nottingham — Leeds

® Birmingham - Leicester — Cambridge — Stansted Airport.
Local services

Local services operate on the following corridors:

o Leicester—Nottingham —Lincoln

® Nottingham — Grantham — Skegness

® Nottingham — Worksop

® Derby—Stoke-on-Trent— Crewe

e Newark Castle — Nottingham — Derby — Matlock

Network Rail - East Midlands Route Study 16

Freight

Freight traffic falls into a number of different categories across the
East Midlands, including:

® intermodal traffic using the Felixstowe — West Midlands corridor
(intermodal trains are typically Class 4 services able to operate at
speeds of up to 75mph)

e construction materials from aggregates quarries on the route
and from the Peak District and Leicestershire to East Anglia, the
South East and London

e coal traffic from the loading points on and across the route to the
power station at Ratcliffe

e services carrying steel and other metals that use corridors that
cross the Route Study area via Chesterfield, Derby and the
Erewash Valley Line, through Langley Mill

o oil traffic from the Humber ports to destinations including
Kingsbury near Birmingham, via Newark and Nottingham.


http://www.networkrail.co.uk/improvements/thameslink/

03: A Strategy for Growth
— Conditional Outputs

This chapter identifies
e Forecast passenger growth of 31 to 40 per cent
by 2023; 53 to 114 per cent by 2043 '

o forecast increased freight tonne kilometres of 65
per cent by 2023 and 350 per cent by 2043

e connectivity opportunities that
— facilitate economic growth
— provide access to airports and high speed rail

— improve the quality of life for communities and
individuals

" Passenger growth from Office of Rail Regulation [now the Office of Rail
and Road] (ORR)

March 2016

In collaboration with the rail industry, funders, local authorities and
other interested parties, Network Rail published a series of Market
Studies to understand the demand for rail over a 30-year horizon.
The studies were established in 2013 with the aim of showing how
the rail industry could contribute to delivering a series of outcomes
important to the prosperity of the United Kingdom. These
outcomes are described in terms of four strategic goals:

Enabling economic growth

o by providing sufficient capacity for people travelling to take part
in economically productive activities

e byimproving business to business connectivity

® byimproving connectivity to/from the retail, tourism and leisure
sectors of the economy.

Reducing carbon and the transport sectors impact on the
environment

® by directly reducing the environmental impact of rail

® by reducing the use of less carbon efficient modes of transport.
e Improving the quality of life for communities and individuals

® by connecting communities

® by providing access to social infrastructure such as educational
establishments and major leisure venues

o by reducing road congestion.
Improving the quality of life for communities and individuals
e by connecting communities

® by providing access to social infrastructure such as educational
establishments and major leisure venues

e by reducing road congestion.
Improving affordability value for money (to funders)
e by meeting other outputs in an affordable way

e bydirectly reducing whole industry subsidy.

Network Rail - East Midlands Route Study 17

The studies were designed to provide a strategic view of key
market sectors:

® London and the South East

Long Distance

Regional Urban
® Freight

To understand demand, a range of economic scenarios for 2023
and 2043 were tested. Each scenario reflects possible alternative
futures for the UK economy, taking into account factors which
influence the demand for travel such as macro and micro
economics, demographic trends, consumer tastes, and the supply of
travel opportunities. The scenarios ranged from a UK economy that
was ‘struggling inisolation’, to one where it was ‘prospering in
global stability’. The ‘prospering in global stability’ scenario
represents the high end of the demand spectrum, and of the
demand analysis carried out. This scenario was favoured as a
credible best case that could define the railway development of the
future. To provide a balance to this assumption, a ‘low growth
sensitivity test” has been applied to the value for money
assessments carried out in this Route Study.

Having put in place a picture of demand through to 2043, the
Market Studies developed strategic solutions that could
accomodate for growth known as ‘conditional outputs’. Conditional
outputs are the rail industry’s long term aspirations for the levels of
service to be provided. They are used to inform future investment
decisions, and so it is important to note that they are conditional on
being deliverable in a manner which represents both value for
money and is affordable to funders. Conditional outputs also need
to be deliverable - technologically, operationally and physically.


http://www.networkrail.co.uk/improvements/planning-policies-and-plans/long-term-planning-process/market-studies/
http://www.networkrail.co.uk/improvements/planning-policies-and-plans/long-term-planning-process/market-studies/
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2 These growth rates include the effects of committed schemes, but
exclude the effect of HS2
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At a high level, the conditional outputs describe the rail industry
aspirations over the longer term and can be categorised as:

o thelevel of rail capacity required to accommodate the demand
for passenger journeys, taking into account forecast weekday
growth

o thelevel of rail connectivity between large towns and cities
across the country (for example, the frequency of train services,
journey time, and the provision of direct journeys which do not
require an interchange)

o thelevel of freight demand forecast between pairs of locations
in terms of the tonnes for a given commodity

o thelevel of capacity required at stations for better passenger
circulation, especially during the peaks (to be developed by route
studies in conjunction with stakeholders)

o thelevel of capacity for leisure travel at evenings and weekends
specified in the London and South East Market Study

o thelevel of connectivity required to airports, ports, higher
education establishments and the planned high speed rail
network (HS2)

o improved rail connectivity for weekend leisure travel
e improved local access to the rail network
o improved passenger satisfaction.

Here, the conditional outputs identified through Market Studies are
putin the specific context of the East Midlands Route Study area.
The choice of a 30-year planning horizon reflects the longevity of
rail infrastructure assets and investments. It also enables the
industry to plan the network in the context of major schemes, some
of which will take decades to deliver, for example HS2. For the
purposes of assessing conditional outputs, the Route Study
assumes that HS2 will be delivered as outlined in the HS2
consultation programme as published on the HS2 Ltd website.

Network Rail - East Midlands Route Study 18

In this chapter, in addition to summarising the conditional outputs
identified for the East Midlands, the Route Study working group has
included an Indicative Train Service Specification (ITSS) that
identifies the type and number of train services needed to deliver
the conditional outputs.

The capacity challenge - meeting demand

The links between a growing economy and growth in rail services
are well established. Increased demand for rail services is an
expression of economic growth, and in turn, better rail services
facilitate growth. Over the past 30 years demand for rail in the UK
has doubled, and is forecast to do so again over the next 30 years.
How to meet increased demand in the form of additional capacity
across the East Midlands is the challenge addressed here.

Passenger demand in 2023 and 2043

The effect of growth on the different passenger services across the
East Midlands varies across long distance and inter-urban
passenger markets. For services into London, the outlook is
relatively balanced, with growth and capacity fairly well aligned. For
other long distance and inter regional services, the picture is more
variable depending on the specific nature of routes and locations,
and the development of the network through to 2043.

Based on the ‘Prospering in global stability’ scenario, the following
growth rates have been identified for the region:?

® 2013 -2023 Suburban peak growth into London 36 per cent
e 2013-2023 All other routes and markets 31— 40 per cent

® 2013 -2043 Suburban peak growth into London 53 per cent
® 2013 -2043 All other routes and markets 91 — 114 per cent

In terms of peak-level demand, the pattern for the East Midlands is
largely driven by commuting habits to and from London. Rail
already accounts for a large share of the commuting market into
London. As aresult, additional growth will be driven by employment
growth rather than people transferring to rail from other modes of
transport.
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3 Based on 2013 week day count data; includes Thameslink passengers
travelling beyond London St Pancras International.
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For a number of services in the ‘East Midlands’, the shape of
demand between 2023 and 2043 will also be impacted by the
arrival of HS2, which is expected to drive some level of reduction in
long distance passenger numbers as people move from
conventional services to high speed. However, considering the effect
of forecast growth between now and 2043, in addition to the effect
of HS2, some long distance services will experience a net decrease

in demand over certain route sections, while other sections will show
anetincrease. The effects of HS2 on demand are explained in more
detail in Appendix A3.

Conditional Outputs

Table 3.1 shows the full range of conditional outputs identified for
passenger capacity, for both 2023 and 2043.

Passenger peak capacity at London St Pancras International

Capacity into London is currently provided by a combination of

Network Rail - East Midlands Route Study 19

Long Distance High Speed (LDHS) and suburban services. The long
distance services serve cities such as Leicester, Derby, Sheffield and
Nottingham; they also serve commuter markets from Market
Harborough, Corby, Kettering, Wellingborough, Bedford and Luton
into London. The suburban services provide a predominantly
commuter market south of Bedford.

At London St Pancras International, the morning hour from 08.00 to
08.59 is the busiest, with the arrival of some 20 trains; this equates
to over 13,000 passenger arrivals.?

The graphsin Figures 3.1 and 3.2 show the total available capacity
(both seated and standing) and the forecast demand into London
St Pancras International in the high-peak hour. The graphs also
include a third line showing required capacity. Required capacity
needs to be higher than the actual demand in order to cater for
variability in loads between services.

Table 3.1 Conditional outputs identified for passenger capacity for 2023 and 2043

Reference | Conditional Output
Cco1 To provide sufficient capacity for passengers travelling into central London during peak hours on the long distance and suburban
servicesin 2043
C0o2 To provide sufficient capacity throughout the day for passengers travelling on long distance high speed services between
Nottingham, Sheffield and Corby and London in 2043
2043 | CO3 To provide sufficient capacity over the day for passengers travelling on the East Midlands section of the long distance high speed
Plymouth - Edinburgh/Glasgow and Southampton/Reading to Newcastle services in 2043
CO4 To provide sufficient capacity for passengers travelling on the East Midlands section of interurban services including Birmingham
— Leicester — Stansted Airport, Nottingham — Cardiff and Norwich to Liverpool servicesin 2043
Co5 To provide sufficient peak and all day capacity for passengers travelling on local services in the East Midlands in 2043
C06 To provide sufficient capacity for passengers travelling into central London during peak hours on the long distance high speed and
suburban servicesin 2023
co7 To provide sufficient capacity throughout the day for passengers travelling on long distance high speed services between
Nottingham, Sheffield and Corby and London in 2023
wned Co8 To provide sufficient capacity over the day for passengers travelling on the East Midlands section of the long distance high speed
Plymouth - Edinburgh/Glasgow and Southampton/Reading to Newcastle services in 2023
C0o9 To provide sufficient capacity for passengers travelling on the East Midlands section of interurban services including Birmingham
— Leicester — Stansted Airport, Nottingham - Cardiff and Norwich to Liverpool servicesin 2023
Cco10 To provide sufficient peak and all day capacity for passengers travelling on local services in the East Midlands in 2023
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Figure 3.1 Annual forecast demand and assumed total capacity (seating 30000
and standing) for suburban services on arrival at London St Pancras
International in the morning high peak hour (08.00 to 08.59)
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Figure 3.2 Annual forecast demand and assumed capacity (seated) for 5000
long distance high speed services on arrival at London St Pancras
International in the morning high-peak hour (08.00 to 08.59) updated to
show steps in LDHS capacity
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Note: Required capacity is higher than total demand to allow for variability in demand between trains
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Figure 3.1 focuses on total capacity on suburban trains into London.
The graph shows a step increase in capacity in December 2018
which reflects the provision of more, longer and higher capacity
trains delivered through the Thameslink programme. This will allow
sufficient capacity to account for demand through to 2043.

Figure 3.2 shows a reduction in demand for LDHS services in 2033.
This is in recognition of the impact of HS2 phase 2: alarge number
of passengers travelling between Sheffield, Nottingham and Derby
and London are expected to switch to the high speed line. However,
demand to London from Leicester and stations further south is
relatively unaffected by HS2. Given the overall forecast growth in all
these markets, demand for LDHS services arriving at London St
Pancras International in the morning high-peak hour in 2043 is still
forecast to be significantly higher than today.

Assumed capacity for LDHS services into London will increase in
2019 (with the introduction of the sixth service from London St
Pancras International to North Northamptonshire) and is assumed
torise againin 2023 with the introduction of a new fleet of trains to
operate on long distance services. The exact impact of these
changes is currently unknown, with the Df T working with Network
Rail and the current franchise holder to develop arolling stock
strategy for the route. The assumed capacity from 2023 was agreed
with stakeholders through the Route Study Working Groups.

The analysis also shows that there is expected to be sufficient
capacity immediately after the introduction of a sixth LDHS service
in 2019. However, there will be pressure on capacity soon afterward.
How far this can be mitigated will depend on the exact specification
of rolling stock on newly-electrified services from Nottingham and
Sheffield into London. This decision is expected to be made within
CP5.

Combining both suburban and LDHS capacities, subject to the
specification of new rolling stock, there is forecast to be sufficient
total capacity for all services arriving at London St Pancras
International in the high-peak hourin 2023 and 2043.
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Seated capacity

As well as considering total capacity in the high-peak, the Route
Study has considered whether there is sufficient seated capacity to
accommodate all passengers on longer journeys into London in the
high-peak hour. Based on relevant Department for Transport and
franchising guidance, the planning assumption is that passengers
should not be expected to have to stand for more than 20 minutes.

The picturein 2023

Figure 3.3 shows the overall average load factor in the high-peak
hour for three service groups south of Leicester and Corby:

e long distance services from Sheffield, Nottingham and Corby

e outer suburban services originating from Bedford and running
non-stop from St Albans to London St Pancras International

e innersuburban services originating at Luton or St Albans
stopping at stations between St Albans and London St Pancras
International.

The load factors shown are the standard class loads as a percentage
of the baseline standard class seats in 2023.



Figure 3.3 Midland Main Line load factors into London St Pancras
International am high-peak hour (arriving 08.00 - 08.59) 2023
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Figure 3.3 shows that there will be more passengers than seats from
St Albans on the outer-suburban services and from Mill Hill
Broadway on the inner-suburban services in the high-peak hour.
There may also be some standing on sections where the average
load factors are below 100 per cent, as the loads will vary between
services, and will vary from day to day. Analysis suggests that there
is a significant risk of standing on some services where the average
load factor is over 85 per cent. This is the case from Luton on the
long distance services, from Harpenden on the outer-suburban
services and from Elstree & Borehamwood on the inner-suburban
services, all of which will have journey time slightly greater than 20
minutes.

Although there should be sufficient total capacity to accommodate
demand into London up to 2023, there is a risk of some passengers
having to stand for slightly over 20 minutes. This analysis is based
on one scenario of stopping patterns for long distance services; the
potential impacts of changing stopping patterns on loadings are
considered through industry processes when changes are proposed.

The analysis carried out for this Route Study has shown that there is
forecast to be sufficient total capacity to accommodate demand
into London up to 2023, albeit with the potential risk of some
passengers having to stand for slightly over 20 minutes. Balancing
this finding with the costs of further capacity interventions, it is
suggested that further interventions are not appropriate before
2023.
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The picturein 2043

The loads on peak suburban services are forecast to grow between
2023 and 2043. The load factors from Harpenden and Elstree &
Borehamwood will increase (see Figure 3.4), and as a consequence
there is a much greater risk of passengers having to stand for more
than 20 minutes. If this forecast demand is realised, it will
strengthen the case to provide more seating capacity before 2043.

Providing sufficient capacity into London for 2023 and 2043 meets
the conditional outputs for the route and sector (CO1, CO2, CO6 and
CO7). However, it is important to note that this level of capacity is
predicated on proposed interventions already planned in CP5 and
CP6, and accounted for within the baseline, to provide:

e additional services (increasing from 15 suburban trains per hour
to 16 in the high-peak hour, as well as an additional hourly long
distance service from north Northamptonshire commuter towns
throughout the day)

e longer trains (12-car suburban services for 10 of the 16 high-peak
services with higher standing capacity; in addition, new rolling
stock on long distance services with the potential for higher
capacity)

As these proposed interventions will affect demand and loading;
and given that there is a risk of crowding on some services, the need
for additional capacity beyond CP6 should be considered once the
effects of planned enhancements are better understood.



Figure 3.4 Midland Main Line load factors into London St Pancras
International am high-peak hour (arriving 08.00 - 08.59) 2043
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Figure 3.5 Connectivity across the East Midlands
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Peak capacity at Leicester, Nottingham and Derby

High levels of demand are anticipated during peak periods across
the routes linking key East Midlands cities, with growth to 2023
expected to be in the range of 30 to 40 per cent. For these urban
centres outside the capital, the evening peak is often the busiest.

Given the forecasts for continued high growth in peak demand for
Leicester, Derby and Nottingham, all three cities are expected to see
significant overcrowding in the direction of peak flows by 2043, with
many routes to and from those centres also experiencing capacity
constraints by 2023.

Detailed analysis for demand forecasts for each city in 2023 and
2043, including loading graphs, are contained in Appendix A4. A
summary for each location is shown below.

Leicester

® By 2023 there remains the potential for some passengers having
to stand on some services, over all corridors; the Derby corridor is
likely to experience the most crowding.

® By 2043, the profile changes considerably with additional
seating released by HS2. Routes to Peterborough and
Birmingham are set to experience significant crowding.
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Nottingham

e By 2023, all corridors are forecast to have potential crowding
issues with the exception of the Nottingham to Grantham
corridor.

e By2043:
— HS2 relieves crowding in the Leicester direction
— theroute to Grantham is busy but has sufficient capacity
— all other routes are significantly overloaded.

Derby

® There remains the potential for some passengers having to
stand on some services on the Stoke-on-Trent corridor,
additionally there is some loading concern on the Nottingham
and Matlock corridors by 2023.

® By2043:
— HS2 relieves pressure on most corridors

— but Matlock and Stoke-on-Trent routes are forecast to have
crowding problems.

Overall, the rate of growth for regional services serving key city
locations is such that the conditional outputs identified for capacity
in 2023 (CO9 and CO10) are unlikely to be met without intervention.
Schemes that could account for these conditional outputs before
2023 are detailed in Chapter 5.
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The East Midlands Route Study area is currently served by a number
of non-London long distance services.

The high speed services are:

1. Plymouth — Edinburgh/Glasgow

2. Southampton/Reading — Newcastle via Birmingham and Derby
The inter-urban services are:

3. Norwich - Liverpool via Nottingham, Sheffield and Manchester
4. Birmingham - Stansted Airport/Cambridge via Leicester

5. Nottingham — Cardiff via Birmingham

All of these services start or end beyond the East Midlands, and
many encounter high loads outside the Route Study area. In order
to assess the capacity requirements for these services it is necessary
to consider the loads throughout the whole of a train’s journey. As
part of the East Midlands demand analysis the fuller routes have
been included. This analysis shown in Appendix A5, shows loadings
across the individual services that use the long distance routes
forecastin 2023 and 2043. A summary by route corridor is provided
below.

South West and South to North East and Scotland routes (1 & 2)

On these routes, the heaviest loadings are widely spread both
between services and across the route. Crowding on these services is
not exclusively within the peaks, with several non-peak services at
risk of crowding. By 2023, the forecast growth would present
significant crowding problems on both the Plymouth to Edinburgh/
Glasgow and the Southampton/Reading to Newcastle services. The
implementation of HS2 alters the picture in 2043: loading is
reduced on the East Midlands section of these routes, but services
south of Birmingham and north of Sheffield continue to face
overcrowding.
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East Anglia to the North West (3)

On this route, Norwich to Liverpool via Nottingham, Sheffield and
Manchester, services are most heavily loaded in the north between
Sheffield and Liverpool. The current services seek to account for
these heavier loads: longer trains operate between Nottingham
and Liverpool than between Norwich and Nottingham. However,
the increase in loads to 2023 will require further capacity on the
East Midlands portion of the route between Nottingham and
Sheffield; by 2043, crowding will worsen significantly.

Midlands to Stansted Airport (4)

This route is currently served by an hourly service from Birmingham
to Stansted Airport/Cambridge, and an hourly service from
Birmingham to Leicester. Load factors are generally at their highest
into Birmingham in the morning peak and out of Birmingham in the
evening peak. However on Birmingham — Stansted Airport services
there are forecast to be high load factors on other sections of the
route and on some off-peak services.

The Route Study forecast to 2023 indicates that additional capacity
will be needed into Birmingham in the morning peak and out of
Birmingham in the evening peak. There are also a number of
services which will be overcrowded between Leicester and
Peterborough. This is a trend that continues to 2043 with crowding
worsening on a number of individual services.

As aresult of growing demand on the non-London long distance
services, to meet capacity-focussed conditional outputs for 2023
(CO8 and C09), train lengthening interventions should be
considered as intervention choices in Control Period 6 (CP6). See
Chapter 5 of this document for details. For outputs in 2043 (CO3
and CO4), an ITSS has been developed which shows the numbers
and types of trains needed on East Midlands routes in order to
account for all conditional outputs. This is discussed in more detail
later in this chapter.
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Cardiff Central to Nottingham service group (5)

The 2019 baseline assumes an hourly service from Birmingham
New Street to Nottingham (with a Birmingham New Street to Derby
service running in the afternoon high peak), an hourly service from
Nottingham to Cardiff Central and an hourly service from
Birmingham New Street to Cardiff Central. Train lengths, and the
frequency of services, are expected to remain the same asin 2013.
The busiest point on the route is usually at Birmingham New Street
in the peak periods. Services departing Birmingham New Street
towards Nottingham, in the afternoon peak period tend to
experience the highest loadings.

The Route Study’s assessment is that, by 2023, additional capacity
will be needed on services, both in the peak and off peak periods.
The Route Study recommends that train lengthening should be
considered in order to meet demand by 2023. To provide sufficient
capacity on all services throughout the day, 14 extra vehicles are
required in 2023.

The introduction of HS2 Phase 2 is expected to provide new
opportunities to travel for passengers. Some passengers travelling
between Birmingham and Nottingham/Derby are forecast to switch
onto HS2 services via the new station at Toton. However, crowding is
likely to persist between Cardiff Central and Tamworth, and as such,
the Route Study forecasts around eight extra vehicles (compared
with the 2019 baseline) will be required in 2043.

Connecting people: passenger connectivity for 2043

Connectivity is an output that covers several aspects of passenger
rail travel, including:

e train service frequency between stations
® timetabled journey time

e the provision of direct journeys which do not require an
interchange
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Connectivity conditional outputs on the East Midlands area have
been interpreted for individual flows. A flow is a specific pair of
locations between which arail journey may take place; see the
Leicester to Cardiff example below. The conditional output is then
specified as the journey speed and frequency aspiration for that
flow.

An example of a connectivity conditional output flow:

Table 3.2 - Example Conditional Output

Reference | Originto Journey | Equivalent Frequency
destination (flow) | speed journey time | (trains per
(mph) (minutes) hour)

C038 Leicester — Cardiff 80 110 Tor2

Journey speed is the aspiration for the average speed of a train over
that flow. Average journey speed may be significantly lower than
the maximum speed of the train as it will reflect dwell times at
station stops along with time lost when decelerating and
accelerating.

Conditional outputs also include a value for equivalent journey
time. In the example above, with an average journey speed of
80mph, the journey from Leicester to Cardiff would take
approximately 110 minutes

Throughout the analysis carried out for the Route Study, the
connectivity conditional outputs have been considered as a
combination of journey time, service frequency and the provision of
through journey opportunities. The overall connectivity output
could potentially be met by improvements to any one of these three
elements, or through a combination of improvements to two or
three of them. It has been acknowledged that the strategy for 2043
as set out in the Route Study Draft for Consultation largely met
these outputs through schemes which enable an increase in service
frequency rather than schemes which improve station to station
journey time.
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A complete table of connectivity conditional outputs is contained in
Appendix A6; asummary of them broken down by market sector is
shown below.

Long distance connectivity for 2043

For the long distance market, many of the conditional output flows
affecting the East Midlands fall partly outside the Route Study area:
for example Leicester to Birmingham. These conditional outputs
were analysed by a ‘Cross-Boundary’ Working Group which
developed a service specification and map which aimed to meet all
of the cross-boundary conditional outputs. This activity and its
relationship with this study is described in more detail in Appendix
A2, Cross-Boundary Analysis.

For the long distance sector in the East Midlands, the vision for 2043
is of decreasing journey time, and more opportunities to travel on
key routes. These aspirations are detailed in Appendix A6, and also
set out in the Long Distance Market Study.

During the period since the publication of the Route Study Draft for
Consultation, a combined Network Rail team, from the East
Midlands, West Midlands and Chilterns Route Studies has been
working with the Midlands Connect Partnership to analyse whole
route opportunities for improving journey time between urban
centres in the East and West Midlands (e.g. Birmingham-
Nottingham). Development work for this is ongoing, with results to
be included in the final version of the West Midlands and Chilterns
Route Study. Chapter 5 of this document will outline the options
under consideration.

Regional urban connectivity for 2043

The desired outputs for this sector for 2043 are to strengthen urban
connectivity to and from key East Midlands’ centres, providing
significant improvements in line speeds, journey time and
opportunities to travel for:

® Nottingham from Mansfield, Lincoln, Loughborough, Long
Eaton, Derby, Chesterfield, Wellingborough

o Leicester from Nuneaton, Melton Mowbray, Barrow-upon-Soar

® between Loughborough to Derby
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London and South East connectivity for 2043

For the London and South East Market Study outputs were
considered at the level of key markets rather than at an individual
flow level. Placing these in terms of the East Midlands Route Study
area provides the following conditional outputs.

Table 3.3 - London and south east connectivity conditional outputs

interpreted for the East Midlands Route Study area

Reference | Key Market Journey time Peak Frequency

(trains per hour)

CO56 Suburban journeys To provide minimum
from stations as far as| incremental 3-4
Bedford to London St | improvementsin
Pancras International,| journey time
and London
Blackfriars,
Farringdon, City
Thameslink

COo57 Market Harborough, | Good outer 4
Kettering and suburban speed
Wellingborough to (at least semi-fast)
London

CO58 Corby to London Good outer 2

suburban speed
(at least semi-fast)

CO59 Luton/Bedford and 2
Leicester and the
north of the Midland
Main Line
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March 2016 Network Rail - East Midlands Route Study 29

Accommodating freight demand The East Midlands Route Study area forms an important part of the
national freight network, carrying nine per cent of current national
tonne kilometres; this figure is forecast to rise to 13 per cent by
2043. The East Midlands’ increase in the proportion of national
freight trafficis principally due to alarge forecast growth in the
intermodal sector. The comparable figure across all commodities is
for annual growth of 4.3 per cent; this compares with a national rate
of 3.1 per cent per year. The forecast growth by commodity across
the East Midlands Route Study area is shown in Figure 3.6 below.

Rail freight generates more than £1.5 billion a year in economic
benefits for the United Kingdom through improved productivity and
reduced congestion. The overall forecast freight growth across
Great Britain is for an increase in total tonne kilometres of 2.9 per
cent annually to 2043; this compares to about 2.5 per cent per year
since the mid-1990s. In terms of total tonnes lifted, the forecast is
for 2.0 per cent per year growth to 2043, compared with the recent
trend of broadly stable tonnage.

Figure 3.6 forecast changes in tonne Kilometres by commodity
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Conditional Outputs

To meet the forecast demand in freight, four overarching
conditional outputs have been identified:

Table 3.4 - Freight Conditional Outputs

Reference | Conditional output

C060 To provide capacity to accommodate forecast growth in
intermodal container freight tonnes in the East Midlands in
2023

C061 To provide capacity to accommodate forecast growth in all
other commodities freight tonnes in the East Midlands in
2023

C062 To provide capacity to accommodate forecast growth in
intermodal container freight tonnes in the East Midlands in
2043

C063 To provide capacity to accommodate forecast growth in all
other commodities freight tonnes in the East Midlands in
2043

To understand freight demand in the East Midlands, national
freight flows have been aligned with freight corridors that cross the
Route Study area. This allows an understanding of the service levels,
based on unconstrained forecasts, required of each corridor for
2023 and 2043. More detail on how this process was developed can
be found in the Freight Market Study.

Atable showing key freight flows is contained in Appendix A7
(Tables 1 and 2). The analysis also provides detailed maps that
show freight flows by corridor in terms of the numbers of trains per
hour needed to meet the freight conditional outputs in 2023 and
2043.Both maps are shown in Figures 3.7 and 3.8.

The location of intermodal distribution centres can have a big
impact on freight routeing options and traffic levels. But uncertainty
over the exact level of commercial development of distribution
centres means that no assumptions as to the specific locations of
terminals have been made. Instead, regional ‘clusters’ have been
used to approximate locations and understand freight flows. More
detail is contained in Appendix A7.
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By 2043, the corridors forecast to see the highest level of freight
growth are:

Felixstowe — West Midlands: five paths per hour will be required
over most of the route by 2043. This increases to six paths per hour
between Syston South Junction and Leicester, and seven paths per
hour between Leicester and Wigston North Junction, where the
Felixstowe to West Midlands services are joined by freight running
on the Midland Main Line.

Wigston South Junction - Kettering North Junction: growth to
five paths per hour

Kettering — Bedford: six freight paths per hour are anticipated. Of
these, four are 75mph Class 4.

Syston North Junction — Mountsorrel Sidings: four paths per hour
are forecast for 2043 of which two are Class 4; these will include a
large proportion of services terminating in the Midland Mainline
northern cluster.

Engineering traffic: this relates to operations servicing Network Rail
worksites and routine network monitoring. There is not forecast to
be a significant growth in this traffic, which impacts on required
paths during a standard off-peak hour, but it should be noted that
capacity is required in the Derby area for moves from sidings to any
corridor.



Figure 3.7 Forecast freight capacity required in 2023

Freight Train Service Specification

Number of train paths per hour

Number of paths: Class 4
Number of paths: Class 6

| Number of paths: Class 4/6

. Some engineering traffic

tph represents the number of trains per hour

in each direction per corridor.

March 2016 Network Rail - East Midlands Route Study

Approx 1 to 2 trains per day to accomodate freight

MANSFIELD
WOODHOUSE

MATLOCK o

MANSFIELD

| i

(3000t Oil Train)

NOTTINGHAM N
Toton Depot

\\)

Ratcliffe Power Station

.
> Eﬂ Eﬂ
i

Mountsorrel
Mountsorrell: Quarry
1tph Class 6ph

Quarries: 1 tph Class 6ph

Ketton cement works

N

(Traffic from quarries)

Bardon Hill Stud Farm
iy

EM Freight Terminals North Qua
upto 1xClass 4 paths to be
tested via all routes at
Trent Junctions.
Croft Quarry
MARKET
HARBOROUGH

LEICESTER

CORBY

i

Elstow aggregates terminal

LUTON

Radlett Stone Terminal

Ecri(klewood Freight Facility

LONDON ST PANCRAS i
INTERNATIONAL

31



Figure 3.8 Forecast freight capacity required in 2043
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Passenger circulation capacity at stations

CO64 - Provide capacity within stations (bridges, underpasses,
entrances, platforms, escalators, parking etc.) which facilitate the
circulation of passengers within the station and can accommodate
future growth

Itis recognised that an important part of increasing capacity on the
East Midland Route Study area is addressing any current or future
station congestion. Providing sufficient space at the stations
themselves is a crucial enabler to achieving higher frequency
services and running longer and higher capacity trains without
compromising passenger safety or comfort.

Many of the railway stations in the East Midland Route Study area
have not changed substantially for many decades, while stations
within commuting range of central London have seen steep
increases in passenger numbers over the last decade. As a result of
this and the predicted growth in the market, it is anticipated that
some stations on the Route Study area may require investment to
mitigate against increasing levels of congestion. More detail on
these stations is contained in Appendix A8.

Access to international gateways

In addition to capacity and connectivity, specific conditional
outputs were identified that addressed the importance of high
speed rail and air travel to Britain’s economic growth.

Airports
CO65 — Improve Access to Airports

Supporting connectivity between rail and air transport is a key
objective of the Route Study. Rail services need to be able to
account for the demand for people to be able to access airports, and
increase provision of opportunities for fast and convenient
connections are an important enabler of growth.
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In determining conditional outputs in this area, the Route Study
working group felt that it was important to capture the strategic
goals for each of the airports on the route; and the airport industry
has been consulted to understand these. A fuller assessment of how
the airports that serve the East Midlands can be supported by the
rail industry can be found in Appendix A9.

HS2
C0O66 — Improve Rail Access to HS2

HS2 Ltd published its latest update to proposals for Phase 2 beyond
Birmingham in November 2015%. This includes confirmation of
Toton as a preferred location for the East Midlands Hub station. HS2
Ltd has proposed a number of potential options for connecting the
proposed High Speed East Midlands Hub station to the existing
stations at Nottingham, Derby and Leicester. Network Rail
continues to work with HS2 Ltd and local stakeholders to investigate
and develop these options further.

This Route Study viewed the option of shuttle services from
Leicester, Derby and Nottingham to an East Midlands Hub to be the
most challenging to baseline infrastructure in terms of capacity.
The option consulted upon assumes that there would be two
shuttles per hour between Leicester and the Hub, four per hour
serving Derby, and four per hour serving Nottingham. Whilst the
East Midlands Route Study took these service patterns into account,
there is no intention to pre-empt the outcomes of the HS2
consultation process.

Outputs to promote quality of life

The benefits of improved rail travel cannot be expressed solely in
terms of improving opportunities for work and business travel.
Central to aflourishing economy are those enterprises that enable
passengers to prosper in the fullest range of activities. To capture
how rail can contribute to the key industry goal of connecting
communities and individuals, a range of qualitative conditional
outputs have been developed.
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Education and social infrastructure

CO67 - Improve access to further and higher education
establishments and social infrastructure

Access to further and higher education establishments and social
infrastructure is an important part of the bigger picture that
describes the vision of a stable, growing economy: a mobile, healthy,
motivated and highly-skilled population is fundamental to
achieving the globally prosperous future that has been anticipated
in the Market Studies.

Locations across the East Midlands where these sectors are
focussed include Leicester, Nottingham, Loughborough and Derby
—all of which have thriving educational and healthcare and sporting
institutions. With a trend for many students choosing to study at
establishments closer to home, there is a shift in rail use patterns.
The historic picture of demand concentrated around weekends is
giving way to a model where students ‘commuting’ to and from
home is more prevalent.

Weekend and evening leisure travel

CO68 - Provide capacity for passengers travelling in the evenings
and at weekends for the leisure market in London and the South
East.

CO69 - Better connectivity at weekends for the long distance leisure
market and appropriate connectivity for tourist attractions (London
and South East Market Study)

The connectivity and capacity conditional outputs in Chapter 3
relate principally to weekdays including providing sufficient
capacity during the peaks. If sufficient rolling stock and
infrastructure is available to provide a good peak service then this
will generally be enough to provide a good evening and weekend
service. Another element of providing a good evening and weekend
service is the planning of engineering work. Engineering possessions
should be planned in such a way as to balance the desire to run
good weekend and evening services with the efficient undertaking
of necessary maintenance and renewal work.
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Improved local access to the rail network
CO70-Improved local access to the rail network to cater for demand

Improved access to the rail network includes the ability to
interchange easi