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Executive Summary

This report presents the findings of the Bristol to Birmingham rail corridor strategic study, led by
Network Rail in collaboration with partner organisations and stakeholders including Western Gateway
and Midlands Connect Sub-national Transport Bodies.

The study makes recommendations for development of rail services required to support planned growth
in the corridor, in answer to the headline question How can rail best support sustainable economic and
housing growth between Bristol and Birmingham?

The report and its recommendations are intended to inform decisions by strategic planners and funders
considering the further development of rail passenger and freight services between Bristol and
Birmingham, to 2030 and beyond. Recommendations are developed in line with the strategic priorities
and objectives identified in the Western Gateway Rail Strategy and Midlands Connect Strategy.

Context and case for change

Bristol to Birmingham is both a key transport corridor linking major UK regions and an important
economic area in its own right, containing major hubs including Worcester, Cheltenham and Gloucester;
and a large, growing population and economy.

However, the corridor is not without transport challenges. The rail corridor performs a number of roles
and accommodates freight, together with long distance high speed, inter-regional, local, and metro-
style passenger services. Each serves different markets and has different characteristics.
Accommodation of each service type and optimisation for each market is the key challenge in the
corridor.

Another challenge for strategic rail provision is the connectivity of the major hubs that are not directly
on the main line — Gloucester and Worcester. The journey time impact of leaving the mainline to serve
these areas has resulted in connectivity gaps, and these are exacerbated by the historic regional
boundary the corridor straddles, between the South West and the West Midlands.

Improvements to rail services in the corridor are planned in the coming years, both as part of service
agreements with existing operators and delivered by major investment programmes such as Midlands
Rail Hub. This study presents a vision that integrates and optimises these improvements.

Large volumes of housing and employment growth are planned throughout the corridor and it is
essential that rail offers a viable proposition for residents and commuters. Through in-depth analysis
of the scale and distribution of planned growth in the corridor specific recommendations are made for
development of passenger services, and the economic and strategic benefits of these are quantified.

Key priorities for improved connectivity to support planned housing and employment growth include:

e Improved connectivity for Worcester stations, Gloucester, Ashchurch, Cam & Dursley and Yate
e Improved connectivity between Gloucestershire and Worcestershire
e Improved connectivity from Gloucestershire stations into Bristol

e Improved connectivity between Stroud/Stonehouse and Gloucester/Cheltenham Spa,
providing improved rail options for large commuting flows currently dominated by car
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e Improved connectivity between Worcester and Cross City Line stations such as Bromsgrove
and Longbridge to support commuting to and from Worcester

The study also clearly defines the need to accommodate rail freight growth alongside passenger service
improvements.

The principal rail markets served by the Bristol Birmingham corridor are illustrated in Figure 0.1.

* Bristol to Birmingham Corridor Stations
o Other Study Area Stations

Study Area Districts

[ Bromsgrove

[] Cheltenham

[ Cotswolds

[] Forest of Dean

- [] Gloucester

["] Malvern Hills

[ South Gloucestershire

[] Stroud

7] Tewkesbury

[1 Worcester

[ Wychavon

”:IBrist (5 20, .15 20 km

Figure 0.1: Districts in the Bristol to Birmingham corridor

Recommended improvements

A recommended train service specification is identified for further development that addresses these
priorities. The principal features of the Recommended TSS are:

e Amendments to existing and proposed inter-regional services to deliver improved connectivity
between major hubs whilst retaining attractive journey times

e Significantly improved local services including metro-style frequency between Gloucester and
Bristol

e Recommended routing of MRH Cardiff-Birmingham service via Lydney, calling at Gloucester
e Two additional freight paths per hour
e Adjustment of services previously proposed to terminate at Cheltenham Spa
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The study recommends preserving the distinction between inter-regional (fast, limited call) and local
services and discounts the option of adding multiple calls to inter-regional services. This owes to the
negative impact this has on longer distance flows between major hubs, and the finding that the
benefits of long-distance stopping services are actually confined to improved local connectivity at
either end of the route.

Therefore, connectivity improvements are recommended through limited, targeted additional calls
addressing specific flows at growth hubs such as Ashchurch and Bromsgrove in inter-regional services,
and significant improvement of local services.

The Recommended TSS dramatically improves inter-regional connectivity and provides at least two
direct services per hour between major hubs.

Local connectivity improvements are recommended at each end of the corridor with metro frequency
(4tph) services between Bristol and Gloucester at the southern end to complement those at the
northern end.

The study supports the introduction of MRH services between Birmingham and Bristol, Cardiff, and
Hereford, and recommends that the Cardiff service is routed via Lydney, calling at Gloucester, which
delivers greater benefit, has a faster journey time, and is less constrained. A further benefit is that this
retains capacity through the Severn Tunnel for Bristol Temple Meads and London services which have
no alternative routing.

The study recommends development of the intended role of Worcestershire Parkway in supporting
growth through provision of new calls, in preference to diverting inter-regional services through
Worcester itself.

The study identifies opportunities for significant development of rail freight in the corridor, including
for new and expanding markets. The study identifies the need to provide additional freight paths as
well as specific infrastructure requirements to allow growth in rail freight that will help support
sustainable economic growth in and beyond the corridor.

Beyond new services the study identifies the importance of factors such as increased hours of service
and improved rail-to-rail and intermodal interchange in attracting new rail users and thereby
supporting growth.

Interventions required

A number of rail system interventions are be required to deliver the Recommended TSS. The mix of
services that the corridor has to accommodate and the constraints imposed by the busy networks at
either end, as well as the junctions and shared running with the GWML, mean that a threshold is quickly
reached when introducing new services which triggers the need for major interventions. Most have
previously been identified and some are currently in development. Areas where interventions are
required are:

e Gloucester area — improved layout and signalling functionality between station and mainline;
increased platform capacity

e Worcester area - resignalling to improve layout and signalling functionality including
junction, track, and platform capacity

e Track capacity between Gloucester and Westerleigh Junction — additional lines to allow
passenger trains travelling in the same direction to pass one another
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o Westerleigh Junction — increased junction capacity to accommodate more conflicting moves,
and additional running lines Westerleigh - Stoke Gifford

e Cheltenham Spa station — increased platform capacity through provision of a bay platform

e Ashchurch Down Goods Loop lengthening

e Eckington Loop lengthening

This study reflects the TDNS recommendation that Bristol to Birmingham route is electrified. This owes
to the need to accommodate long distance and high-speed passenger services as well as freight, and
its connection with electrified networks at either end. A fully electrified Bristol to Birmingham corridor
has an important function in decarbonising rail and supporting the UK government policy objective of
net zero carbon emissions.

Next steps
The outputs and recommendations of this study should be progressed in three ways

e Further development of recommended outcomes
e Supporting and influencing existing programmes
e Informing future strategic rail planning work

Further development of recommended outcomes

Ultimately interventions should be developed in association with the service enhancements that they
help deliver. However, further development of the corridor-wide vision of services and interventions is
recommended in order to understand better the feasibility and inter-dependencies of recommended
interventions and provide a sufficient level of maturity for identification of business cases.

This development study would need to include all the areas for intervention identified that are not
already within planned or existing programmes. It is expected that this would include:

e Gloucester area interventions

e Gloucester - Westerleigh track capacity

e Westerleigh Junction

e Cheltenham Spa station

e Eckington and Ashchurch loops

It should also develop the economic case for recommended improvements and provide further
timetable validation of the proposed service specification. As part of this work thought needs to be
given to how improvements and interventions can be incrementally delivered.

The intended outcome would be identification of viable business cases introducing defined outcomes
for further progression.

Supporting and influencing existing programmes

It is important that the collaborative work undertaken for this study is used to enhance the case for
programmes currently in development. Clearly the study outputs should be used to support, inform, and
influence the existing Midlands Rail Hub project, and equally they are an important input to the in-
development Worcester resignalling project, as well as the future Gloucester area resignalling.

There is a clear role for study partners to champion and progress outputs, including as part of rail and
investment strategies, particularly where outputs align with those already identified. Examples here
include the Western Gateway Midlands to South West Strategic Corridor Partnership Group, for which
this study represents important evidence.
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The study recommends that, alongside central government funding, opportunities exist to align further
development of the study proposals with STB and strategic planning partners’ workstreams and
available funds. This is particularly the case where certain outputs represent significant benefits to
partners, and where central government funding may be harder to secure.

Informing future strategic rail planning work

The outputs provide evidence for, and will need to be factored as inputs into, future strategic rail
planning activities. Most notably this includes Network Rail’s Greater Bristol Strategic Study, which will
commence in 2021 and will answer a similar strategic question to that posed for this study. The study
outputs also form a clear input into the relevant regional decarbonisation strategies.

Equally, strategic development work undertaken by partner organisations such as the West of England
Combined Authority (WECA) will be informed by the study outputs and will benefit from the
opportunity to build these in.
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1.

What Strategic Questions does the study
seek to answer?

a. Introduction

This report presents the findings of the Bristol to Birmingham rail corridor strategic study, led by
Network Rail in consultation with partner organisations and stakeholders. It addresses the following
questions:

What Strategic Questions does the study seek to answer?

What is the Bristol to Birmingham Corridor like today?

What could the Bristol to Birmingham Corridor be like tomorrow?
How could stakeholder aspirations be met for tomorrow’s railway?
What is the recommended course of action?

What are the answers to the strategic questions?

What is the answer to the headline question and what are the next steps?

Ultimately, this Corridor Study is designed to help inform decisions by funders considering the further
development of rail passenger and freight services between Bristol and Birmingham, to 2030 and
beyond. To meet this objective, the study proposes a set of train service improvements and associated
infrastructure needs.

b. What are the Strategic Questions?

The Bristol to Birmingham Corridor Strategic Study answers the headline strategic question

How can rail best support sustainable economic and housing growth between Bristol and
Birmingham?

To do this, the study addresses the following supporting questions:

1.

What interventions are necessary to deliver the rail capacity and connectivity required to best
support growth between Bristol and Birmingham and key settlements in between?

What interventions are required to ensure that demands for long distance travel and freight
requirements can be met on the Bristol to Birmingham Corridor?

How should the desire to improve journey times be reconciled with the need to serve expanding
and new communities on the Bristol to Birmingham Corridor?

What is the role of rail in the corridor in supporting the UK government policy objective of net
zero carbon emissions?

Page 8 of 81



Wales and

y ~ Western

>

c. Why are we asking these questions?

Network Rail is keen to achieve close working relationships with our key partners in the Western Route,
to ensure that our strategic priorities are aligned. The Sub-national Transport Bodies (STBs) represent
the organisations with overarching responsibilities for planning and transport that are best placed to
help our future planning for the development of the rail network.

Workshop sessions with STBs representing the wider Western Route geography, undertaken in Summer
2019, helped to identify those rail corridors that should be prioritised through Network Rail’s strategic
studies programme.

The Bristol to Birmingham corridor was identified as a high priority, together with the Bristol to Exeter
and London Paddington to Reading routes. Corridor studies were therefore initiated for these three
routes, as part of the first round in Network Rail Western Route’s new programme of strategic studies,
starting in Spring 2020.

The Western Gateway and Midlands Connect STBs represent Network Rail’s key partners in the
development of the study. The Headline Strategic Question and set of supporting questions were
therefore agreed with these organisations prior to commencement of the study, to ensure that regional
and local priorities are reflected. The strategic questions reflect the scale of growth in this key strategic
transport corridor and the aspirations of stakeholders for further development of the rail network.

d. How has the study been undertaken?

Study Process

This study has been undertaken consistent with a wider approach agreed for Network Rail strategic
studies elsewhere in the Western Route and beyond. Specifically, the Bristol to Birmingham study has
been progressed in parallel with the Bristol to Exeter corridor study, which has identified comparable
strategic questions and has been undertaken in a similar timeframe. This joint approach has enabled
greater effectiveness and efficiency in developing and delivering both studies together.

The key stages and components in the development of the study were as follows:

e Evidence gathering to form agreed baseline.

e Market demand forecasting.

o Development of Indicative Train Service Specifications (ITSS).
e Economic analysis of ITSS options.

o Capacity testing for ITSS options and associated interventions.
o [Iterative refinement of ITSS proposals with stakeholders.

e Recommended approach with evidence and next steps.

Study Scope

The study remit was agreed in consultation with stakeholders to include all passenger and freight
services using any part of the corridor between Westerleigh Junction and Barnt Green. This area also
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defined the scope for interventions recommended, although markets and services both south and north
of this corridor were considered in economic analysis. Western Gateway acted as the lead client and
with their agreement the study focused on improving connectivity from existing stations rather than
proposing any new stations.

A steering group consisting of representatives from all stakeholders directed the study, meeting on a
regular basis. Organisations represented included Western Gateway STB, Midlands Connect STB,
Peninsula Transport STB, West of England Combined Authority, Gloucestershire County Council,
Worcestershire County Council, West Midlands Rail Executive, Great Western Railway, West Midlands
Trains, Cross Country Trains, Freightliner, DB Cargo , the Rail Operations Group and the Rail Freight
Group.

The support and assistance provided by the above-named organisations through the course of the
study is gratefully acknowledged.

In addition to the regular programme of engagement, it was determined that three themes of key
interest — freight, decarbonisation, and rail operations — emerging through the study process would
benefit from a workshop approach, to allow for more in-depth review. These workshops drew on the
study participants listed above, together with specialists from the relevant areas within Network Rail.
The opportunity was taken to stage these sessions jointly for the Bristol to Exeter and Bristol to
Birmingham studies, because of commonality of interests.

The first product of the study in August 2020 was the baseline report, which summarises information
relevant to understanding the system requirements of the corridor. The baseline report considers in turn
the markets the corridor serves, the physical characteristics of the rail corridor, current rail services,
performance, and safety in the corridor, and existing plans for development of services.

The next stage of the study was production of potential Train Service Specifications (TSS) which
outlined potential future provision of services in the corridor. The TSS options produced in the study
were based on detailed economic analysis on connectivity gaps and also reflected stakeholder
aspirations, including services derived from the Western Gateway Rail Strategy conditional outputs,
and the Midlands Rail Hub services in development arising from Midlands Connect strategy.

The service enhancements recommended should be introduced by 2030, in line with Western
Gateway’s Rail Strategy and to take advantage of the developments taking place on the corridor over
the next decade. Further development work will then be required to confirm the feasibility of this
timeframe.

The benefits of three initial TSS were quantified and the results helped to identify a fourth
recommended TSS consisting of the most strategically valuable services. All four TSS were subject to
capacity analysis to identify rail system interventions required to deliver them. The result is a
recommendation for service enhancements and rail system interventions that delivers strategic and
economic benefits and implements STB strategic rail priorities.

The results of each stage, including the recommendations for development of services and rail system
interventions and the answers to each strategic question, are presented in this report.

e. What role has economic analysis played?

Quantification of the current and potential markets for rail in the corridor was a crucial activity in
shaping and supporting the study recommendations. The key activities undertaken by Network Rail’s
Economic Analysis (EA) team included:
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a) The development of forecast scenarios and the identification of a range of rail demand
growth rates, including a local housing and jobs scenario.

b) Passenger carrying capacity gap analysis based on forecast passenger demand and
anticipated rolling stock provision on a typical weekday morning high peak hour.

c) Connectivity analysis to identify stations and flows which are forecasted to see low rail trip
rates and mode share under Local Plan housing and jobs growth, and may qualify for
connectivity improvement

d) Quantification of benefits delivered by three future year TSS options, which present
alternative configurations for balancing stakeholder objectives and capacity / connectivity
requirements.

e) Collation of a final recommended TSS which optimises user benefit whilst delivering against
stakeholder objectives

The core output is a recommended TSS detailing additional services which most appropriately meet
the identified capacity and connectivity gaps, whilst balancing journey times and calling patterns to
maximise user benefit. Recommended services are conditional on operational feasibility, affordability,
and value for money.

f. What role has timetable analysis played?

The Network Rail Capacity Analysis (CA) team modelled the Train Service Specifications (TSS)
developed as part of the study. This process was designed to test the base system capability, in order
to understand whether the new and improved passenger and freight provision outlined in the TSS
options could be accommodated as part of the Bristol-Birmingham network.

The base timetable used was created from the national pre-Covid May 2020 timetable plus committed
service changes in the study area (e.g. from Great Western Direct Award 3). Provisional timings for new
services were used were available, specifically for Midlands Rail Hub (MRH) services. Timetabling
assesses a standard hour weekday window — 1000-1100 at Cheltenham — (the midpoint of the corridor).

The scope of the capacity analysis was the direct route between Bristol Temple Meads and Bromsgrove
North, the Gloucester area, and the Worcester area. Analysis of platforming at Bristol Temple Meads
was excluded from the capacity analysis with services pathed as far as the station.

Freight services were verified between Bristol and Abbotswood Junction. The pathing of freight services
beyond this point will be looked at in future work by the Network Rail North West & Central Route
Strategic Planning team.

Details were provided to CA concerning interventions that had previously been identified by the rail
industry, in response to known operational challenges in this route section. However, it was also
specified that any necessary interventions should not be restricted to these proposals alone, i.e. all
realistic options including possible new initiatives have been considered.

The capacity analysis was designed to test the impacts of changes to both passenger and freight
services. Passenger services were tested based on the existing and projected traction types informed
by advice from TOCs where necessary. The following assumptions were agreed with FOCs through the
study group, for the modelling of freight service characteristics:

e Class One, typical of new express logistics flows, based on class 769 multiple units (diesel
variant as worst case for performance).
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e Class Four, typical of an intermodal service, comprising class 66 diesel haulage, trailing weight
of 1,800T, train length of 775m and maximum speed of 75mph.

e Class Six, typical of a bulk freight service, comprising class 66 diesel haulage, trailing weight of
2,400T, train length of 620m and maximum speed of 60mph.

The train service specifications were tested to identify any interventions which would be necessary to
deliver a compliant and robust timetable. The testing has considered future service reliability and
resilience, alongside direct operational needs.

g. How has the study addressed the impacts of COVID-19?

The effects of the COVID-19 pandemic should be acknowledged, in terms of the impact on the railways
for the purposes of future strategic planning and demand forecasting. The pandemic has had, and will
continue to have, a major economic impact, and major impacts on rail demand. This study concerns
supporting planned housing and employment growth over a long period, and the site allocations and
targets for housing and employment growth that underpin the study remain valid. The economic,
social, and environmental drivers which dictate that improved rail services are required to support
growth also remain valid and reinforce the ability of rail to reinvigorate regional economic growth.

The COVID pandemic led to a significant drop in rail passenger numbers as the public followed
Government advice to avoid use of public transport during 2020, including rail, although demand is
returning and is expected to recover as the pandemic passes. Whilst there may be a longer-term impact
and a change in travel patterns, mobility will remain central to social and economic activity, and rail
will retain a crucial role in provision of mass mobility, and in facilitating the establishment of new
housing and employment hubs and the connectivity between these. It will also be central to meeting
the Government’s zero-carbon targets by 2050 through modal shift and providing a cleaner, greener
mode of travel.

Current guidance on considering the impacts of COVID-19 concerns the development and appraisal of
business cases, rather than long-term strategic planning. However, the forecasting work undertaken for
this study considers a range of sensitivities reflecting the most up to date guidance on the impacts of
COVID-19. Therefore, the conclusions and strategic recommendations are valid as a basis for long term
planning and development of business cases for further investment

As part of any follow up work to this study, the opportunity will be taken to review, and update
forecasting information based on the latest assessments of post COVID demand shared between DfT
and Network Rail.
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2. What is the Bristol to Birmingham
Corridor like today?

a. What are the strategic transport problems?

Bristol to Birmingham is both a key transport corridor linking major UK regions — with the M5 motorway
largely paralleling the rail corridor — and a vitally important economic area in its own right with major
hubs including Worcester, Cheltenham, and Gloucester and a large, growing, and diverse population
and economy.

Increasing demand for transport across and through the corridor creates strain on existing systems,
and the well-established relationship between transport connectivity and economic activity means that
improved strategic transport provision — and in particular public transport provision — is fundamental
to supporting sustainable economic and housing growth.

The Bristol to Birmingham rail corridor serves a number of roles and accommodates freight, together
with long distance high speed, inter-regional, local, and metro-style passenger services. Each serves
different markets and has different characteristics. Accommodation of each service type and
optimisation for each market is the key challenge in the corridor.

Another challenge for strategic rail provision is the connectivity of the major hubs that are not directly
on the main line — Gloucester and Worcester. The journey time impact of leaving the mainline to serve
these areas is a barrier to delivering greater connectivity.

The corridor will see large volumes of housing and employment growth, which in turn will see demand
for rail increase across the corridor. A specific challenge is that local stations projected to have high
levels of housing and / or employment growth such as Yate and Ashchurch currently have a relatively
low level of rail service.

b. What is the rail infrastructure like?

This section summarises the physical infrastructure of the Bristol to Birmingham rail corridor. Full details
can be found in the Baseline Report and the following Table 2.1 summarises key characteristics:

Table 2.1: Bristol to Birmingham key characteristics

Feature Current Status 2043 Status ‘
R

oute RAS RAS
Availability

Opportunity for improvement as part of any

Loadi W8
oading gauge future electrification proposals

Signals Track Circuit Block European Rail Traffic Management System

96 ising 65 footpath and 31
Level crossings hig;i)vn;)[;rlsmg ootpathdn As determined by Level Crossing policy
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Feature Current Status 2043 Status ‘

Incremental line speed improvements where
Predominant line speed from 80 mph to P P

Line Speed 110 mph possible in line with infrastructure
characteristics & rolling stock capability
No electrification on the majority of the
corridor. Bromsgrove to Birmingham New
Street is electrified however additional To be electrified in line with the
Electrification | power supply may be needed to run recommendations of the Traction

Decarbonisation Network Strategy
(TDNS) (Not yet funded or approved)

additional services under electric traction
and not all running lines north of
Bromsgrove are electrified.

The national Traction Decarbonisation Network Strategy (TDNS) recommends electrification
throughout this corridor owing to its length, line-speed, mix of services, and freight usage. The
decarbonisation solution and timeframe will be developed further in the relevant regional
decarbonisation strategies. Electrification could potentially deliver a much-improved gauge clearance
on the corridor- typically W12.

Table 2.2 below lists the stations in the study area alongside annual usage (2018/19). Their
classification in the Western Gateway Rail Strategy is also listed which offers a useful proxy of the role
they currently play, and facilities offered. Although not included in the Western Gateway Rail Strategy
due to its location within the Midlands Connect geography, a local hub classification for Bromsgrove
was agreed with Midlands Connect.

The two national hub stations at either end of the corridor — Bristol Temple Meads and Birmingham
New Street — see by far the highest annual usage, with Birmingham New Street seeing four times the
demand of Bristol Temple Meads. The regional hubs of Gloucester, Cheltenham Spa, and the central
Worcester stations (Foregate Street and Shrub Hill) also see significant annual usage, along with Bristol
Parkway and Filton Abbey Wood. The remaining stations have fewer than 400,000 journeys per year
with fewer services and more limited facilities, although there is much variation.

Table 2.2: Stations on the Bristol to Birmingham corridor

Station Western Gateway Classification 2018/19 demand

Bristol Temple Meads National Hub 11,350,146
Lawrence Hill Local Hub 151,626
Stapleton Road Local Hub 179,780
Filton Abbey Wood Local Hub 1,047,756
Bristol Parkway Regional Hub 2,324,808
Yate Local Hub 385,182
Cam & Dursley Local Hub 188,918
Gloucester Regional Hub 1,477,988
Cheltenham Spa Regional Hub 2,400,434
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Ashchurch for Tewkesbury | Local Hub 101,238
Worcestershire Parkway Local Hub N/A: Opened 2020
Worcester Shrub Hill Regional Hub 845,801
Worcester Foregate Local Hub 2172,043
Street

Droitwich Spa Local Hub 527,594
Bromsgrove Local Hub 269,190
Birmingham New Street National Hub 44,379,646

c. What are rail services like?

The study considered all services passenger and freight services that use the railway between
Westerleigh Junction and Barnt Green.

Passenger Services

Passenger services that use the railway within this corridor (pre-Covid May 2020 timetable) are listed
below. Passenger services in the corridor are provided by four Train Operating Companies (TOCS):

e CrossCountry, serving Bristol, Cardiff, Birmingham, and beyond.

e Great Western Railway, serving Bristol - Worcester, Cheltenham - Paddington, and Bristol —
Cardiff.

e Transport for Wales, serving Cardiff — Cheltenham.
e West Midlands Trains, serving Birmingham — Worcester / Bromsgrove.

Passenger services in the corridor can be divided into four categories: inter-regional, regional, local, and
urban. Inter-regional services are fast, limited stop services that cover large distances across the
country. Regional services are also fast, limited stop services that primarily link regional hubs. Local
services call at all or nearly all stations and offer slower end-to-end journey times. Urban services are
high frequency, all stations services confined to metropolitan areas.

The general off-peak hourly pattern is three inter-regional services serving the majority of the corridor,
supplemented by regional and local services at either end, with frequent urban services at the northern
end. There is currently one freight train path per hour (1ftph) on the corridor between Westerleigh
Junction and Abbotswood Junction.

Page 15 of 81



Wales and
~ Western

Table 2.3: Off Peak hourly services (pre-Covid May 2020 timetable)

Service
type

Destination

TOC

Tph Calls (in corridor)

Inter- Bristol Manchester | XC 1 Bristol Temple Meads, Bristol Cl 220/
regional | Temple Piccadilly Parkway, Cheltenham Spa, 221
Meads Birmingham New Street
Inter- Plymouth Edinburgh XC 1 Bristol Temple Meads, Bristol Cl220/
regional Parkway, Cheltenham Spa, 221
Birmingham New Street
Inter- Cardiff Nottingham | XC 1 Gloucester, Cheltenham Spa, Cl170
regional | Central Worcestershire Parkway, University,
Birmingham New Street
Inter- London Cheltenham | GWR | 1 Gloucester, Cheltenham Spa Cl 800
regional | Paddington | Spa
Inter- Great London GWR |1 Worcester Shrub Hill, Worcestershire CI 800
regional | Malvern Paddington Parkway
Regional | Hereford Birmingham | WMT | 1 Worcester Foregate Street, Droitwich Cl170
New Street Spa, Bromsgrove, University,
Birmingham New Street
Regional | South coast | Great GWR | 0.5 | Bristol Temple Meads, Filton Abbey Cl 158/
via Malvern Wood, Bristol Parkway, Yate, Cam & 165/166
Westbury Dursley, Gloucester, Cheltenham Spa,
Ashchurch for Tewkesbury, Worcester
Shrub Hill, Worcester Foregate Street
Local South coast | Gloucester GWR | 0.5 | Bristol Temple Meads, Filton Abbey Cl158/
via Wood, Bristol Parkway, Yate, Cam & 165/166
Westbury Dursley, Gloucester
Local Maesteg Cheltenham | TfW 0.5 | Gloucester, Cheltenham Spa Cl15x/
Spa 170/ 175
Urban Bromsgrove | Birmingham | WMT | 3 Various, inc Longbridge, University, Cl323
New Street Bournville, Birmingham New Street,
Sutton Coldfield, Lichfield
Freight | Westerleigh | Abbotswood 1 Class 4/6
Junction Junction

XC = CrossCountry; GWR = Great Western Railway; TfW = Transport for Wales; WMT = West Midlands Train

Freight Services

The Bristol to Birmingham route serves freight traffic with origins/destinations in the corridor itself and
longer distance movements where this route is one part of a longer journey. The freight facilities in the

corridor which generate regular flows include:
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e Tytherington Quarry: served by a dedicated freight-only line north west of Yate, the quarry is
increasingly busy as a source of rail transport for aggregates with three trains per day at May
2020. Flows are directed to and from the south via Westerleigh junction.

o  Westerleigh Petroleum Terminal: served by a dedicated freight-only line south of Yate, this
terminal receives frequent block trains of petroleum products from refineries in south west
Wales. Flows are directed to/from the north via Gloucester.

e Berkeley Magnox transfer facility: this location, which is the only facility in use on the former
Sharpness freight only line, generates occasional movements associated with the nearby
power station at Berkeley.

e Ashchurch MoD Facility: this location which adjoins Ashchurch station remains in use for
occasional MoD traffic.

The traffic types which are transported through this corridor as part of longer distance journeys include:

e Intermodal: container flows relevant for the Bristol to Birmingham corridor include Wentloog
(South Wales) to the East Midlands via Lydney and Gloucester; and Wentloog to London and
the south east via Bristol Parkway.

e Metals: steel traffic operates between manufacturing centres in south Wales and terminals in
the Midlands and north, directed via Lydney and Gloucester.

e Construction materials: longer distance flows including aggregates and cement to
Avonmouth via the Birmingham-Bristol corridor; and china clay from the south west to the
Potteries.

e MoD and nuclear traffic: between locations in the south west and the north which traverses
the length of the Bristol to Birmingham corridor.

North of Abbotswood junction, operational constraints affect both of the route options for freight
traffic towards the West Midlands. The route via Bromsgrove features the Lickey Incline which at 1:37
maximum represents the steepest main line gradient in the UK rail network. The alternative via Old Hill
is also subject to significant gradients.

Because of the known challenges affecting freight routing north of Abbotswood junction, it was
determined that allowance for freight pathing in the TSS options should be provided as paths to this
point to/from the south. The options for freight routing further north are to be considered as part of
future strategic planning work led by Network Rail’s North West & Central team.

d. What are the key safety and performance constraints?

The corridor between Westerleigh Junction and Barnt Green is a relatively high performing railway, with
the vast majority of performance issues affecting services in the corridor resulting from issues in the
urban networks around Bristol and Birmingham (responsible for 70 % of relevant delay minutes 2017-
2020). The congested networks at either end are a performance constraint on the corridor and equally
the criticality of those urban networks and existing level of constraints has to be considered in
recommendations for new services in the corridor.

The corridor includes a very high number of level crossings — 96 in total, all of which are between
Westerleigh Junction and Barnt Green, with the vast majority between Cheltenham Spa and
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Bromsgrove. These represent a hazard that is carefully managed and is sensitive to changes in service,
particularly increases. Level crossings inherently present risk which extends to passengers, railway staff,
and members of the public. The majority of the level crossings (58) are unprotected footpath crossings.

The impact on level crossings is a key consideration in the development of potential service changes,
and the opportunities to reduce risk associated with level crossings must be considered as part of any
recommended interventions.

More detail on both safety and performance is presented in the baseline report.

e. What are the key capacity and capability constraints?

Capacity and capability constraints and opportunities in the corridor are well understood from a wealth
of recent and historic work, including the Western Route Study (2015). Key issues likely to require
intervention to accommodate additional passenger and freight services in the corridor include:

e Capacity on the two-track mainline, given the need to accommodate a mix of inter-regional,
local, and freight traffic;

e Slow speed junctions and restrictive layouts around both Worcester and Gloucester;
e (Crossing capacity at Westerleigh Junction; and
e Platform and track capacity at Cheltenham Spa station, where passenger services terminate.

e Level crossings: further review is needed to identify the crossings most impacted by the
service and infrastructure changes recommended in this study.

Section 5c presents the infrastructure interventions recommended for further development in detail
alongside the services that they could enable.
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3. What could the Bristol to Birmingham
Corridor be like tomorrow?

a. What are the rail plans and growth opportunities?

A number of improvements to passenger services in the corridor are planned. These service
enhancements will significantly improve service provision in the corridor and improve both local and
inter-regional connectivity.

Bristol area local service improvements committed under the GW Direct Award 3 will double the hourly
service Bristol and Gloucester and the two-hourly service between Gloucester and Worcester Foregate
Street, whilst committed Transport for Wales improvements include a regular hourly service between
Cardiff and Cheltenham. New stock will be introduced on Cross City Line South services in the north of
the corridor.

The Midlands Rail Hub project (MRH) seeks to add another two inter-regional services each hour to the
corridor, doubling the current hourly Birmingham to Cardiff service and adding a third Birmingham to
Bristol Temple Meads service. The Midlands Rail Hub project is currently at Outline Business Case (OBC)
level. Additional capacity will be added on CrossCountry services through longer Class 170 trains to
Cardiff and greater use of the HST fleet.

These service enhancements promise major benefits for the corridor and will go a long way to dealing
with the transport problems identified. One imperative of this study is to develop a framework for train
services that integrates these planned improvements.

There remains an opportunity to further improve connectivity and to address specific connectivity
issues that may remain, and there are also choices around how new services are developed and
delivered. Another imperative of this study is to identify further solutions and inform those choices. For
example, delivering better inter-regional rail service to Gloucester and Worcester, and maximising the
growth potential of stations such as Ashchurch for Tewkesbury.

This study explores options to align planned improvements and address outstanding opportunities
through the TSS that feature amended calling patterns and additional services. Table 3.1 summarises
relevant schemes, their status and anticipated railway outputs:

Table 3.1: Committed or advanced rail schemes in the Bristol to Birmingham corridor

Scheme Name Status Anticipated Railway Output ‘
Bristol area timetable | Confirmed A second tph Bristol Temple Meads to Gloucester

enhancements a second train every two hours Gloucester to Worcester

including partial Metro

West

Cross City Line South Confirmed Introduction of Class 730 stock on Cross City Line South services
new trains

Birmingham - Confirmed New Class 196 trains replacing the current 170s between
Worcester/Hereford Birmingham and Worcester/Hereford

new trains
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Scheme Name Status Anticipated Railway Output

CrossCountry Confirmed Additional capacity on CrossCountry services through longer Class

enhancements 170s to Cardiff and greater use of the HST fleet. Extension of
some Bristol starters to Exeter

Bristol East Junction Confirmed Improved junction layout to accommodate enhanced train

upgrade services

Cheltenham Cardiff Confirmed 1tph Cheltenham to Cardiff

timetable

enhancement

Gloucester Resignalling | Confirmed Renewal of the interlocking and panel at Gloucester PSB,

Phase 1 transferring these onto a modern technology platform. This is in
preparation for the proposed future phases of Gloucester
resignalling.

West Midlands new Confirmed New stations at Hazelwell, Moseley, and Kings Heath between

Kings Norton and Birmingham New Street on the Camp Hill line to
be served by 2tph new services.

University Station
redevelopment

Development

Redevelopment of University Station to significantly increase
passenger capacity and improve access to Birmingham University
and Queen Elizabeth Hospital

Midlands Rail Hub

Development

Additional 1tph Birmingham Moor Street to Cardiff

Additional 1tph Birmingham Moor Street to Bristol Temple Meads
Additional 1tph Birmingham Moor Street to Hereford via
Worcester

MetroWest phase 1
and full phase 2

Development

Improvements to lead to a total of 2tph Avonmouth to Bristol
Temple Meads (Severn Beach 1tph) (phase 1)

1tph Henbury to Bristol Temple Meads

New stations at Ashley Down, North Filton, & Henbury

Filton Bank
electrification

Development

Continuation of electrification system from Bristol Parkway all
lines to Bristol Temple Meads

Bristol Temple Meads
masterplan

Development

Station upgrade to increase capacity and provide improved
facilities, including two new platforms, and two new station
entrances

Abbotswood Junction
enhancement

Development

Improved junction capacity to accommodate enhanced train
services

North Cotswolds Line
Transformation

Development

Improved off peak connectivity between Worcestershire and
Oxford / London

Charfield station

Development

New station at Charfield between Yate and Cam & Dursley

Stakeholders’ strategies for the corridor highlight both its growth potential and the potential for rail to
play an even more significant role in moving people and goods throughout the corridor. Western
Gateway’s vision for the corridor as for the wider gateway area is to be sustainably connected and
provide high quality and value for money travel opportunities for its businesses, residents, and visitors.
Five objectives comprise this vision:

1. Choice — make rail a realistic and viable option for journeys
2. Decarbonisation — enable rail to contribute more actively towards decarbonisation
3. Social Mobility — provide equal journey opportunities by rail for all residents
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4, Productivity — enable rail to contribute more actively to improvements in productivity
5. Growth —enable rail to provide sustainable travel options for housing and job growth

The Western Gateway Rail Strategy identifies conditional outputs for rail across the gateway that can
help deliver these objectives. These conditional outputs can be applied to services in the corridor and
inform the STB TSS alongside identified Midlands Connect aspirations. They are:

e Frequency: Minimum aspirational frequency of 2tph on intercity routes, 1tph on regional
routes, and 1tph on local routes.

e Direct services: Introduce direct services between national and regional hubs.

e Freight Capacity: 16 paths per day on primary freight flows (the Bristol to Birmingham
corridor is classed as a primary freight flow)

o Accessibility: All stations in the Western Gateway should be fully accessible.

e Journey speed: speeds on direct links are calculated by dividing journey time by miles. The
target speeds are 61+ mph Intercity, 51-60 mph regional, 41-50 mph local, 31-40 mph urban.

e Interchange: Where direct services are not possible an optimum connection time that is no
less than 10 minutes and no more of 20 minutes should be achieved to allow achievable
connections without impacting journey times.

e Extended timetable: Latest hub station arrival at 07:00 (09:00 on Sundays) and earliest last
service departure from hub stations at 23:00. In the corridor first and last services to
Birmingham from the south of the corridor are currently restricted. First and last services to
Worcester from the other hub stations in the corridor is also poor.

e Carbon emissions: Decarbonise traction in the corridor.

Midlands Connect’s Rail Strategy outlines the objective to improve connectivity across the region
through better actual and generalised journey times. In particular, the need to better connect the
Midlands Engine Cities with one another and other important economic centres is identified. Key hubs
requiring connectivity improvement include Birmingham — Bristol and Birmingham — Cardiff, as well as
Birmingham — Worcester — Hereford.

The West Midlands Rail Investment Strategy (2017) published by the West Midlands Rail Executive
(WMRE) — which is responsible for the specification of local rail services in the West Midlands including
the West Midlands Trains franchise which operates the services to Bromsgrove, Worcester and Hereford
— supports Midlands Rail Hub aspirations and identified a need for improved connectivity for
Bromsgrove, Worcester Foregate Street and Shrub Hill, and Worcestershire Parkway to open up new
opportunities for the south-west of the West Midlands and access to the education and health
campuses in the proximity of the refurbished University station.

Local Plans for the areas within the corridor show a significant amount of committed housing and
employment space growth throughout the corridor, which will further drive the need for improved
connectivity. This will be exacerbated by proposed major developments such as Ashchurch Garden
Town and development within the catchment of Worcestershire Parkway.

Education is also an important driver of rail usage in the corridor. Numerous schools and colleges as
well as universities are located in the larger urban areas of the corridor such as Bristol, Gloucester,
Cheltenham, Worcester, and Birmingham and drive sizable rail demand, for example pupils from the
Forest of Dean area into Gloucester and Cheltenham.
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Modal Shift from Road to Rail

Any increased role for rail as a sustainable travel option in the Bristol to Birmingham corridor refers not
just to accommodating the impacts of new growth; but also to diverting existing journeys from road to
rail. This modal shift, to which rail should be a key contributor, is a pre-requisite in terms of meeting the
ambitious targets for decarbonisation that have been set nationally, regionally and locally.

The STBs have each recognised the value of modal shift in their strategies for rail. For example,
Midlands Connect notes the major opportunity presented by the full scope of High Speed 2, with
improved connections from south and west of Birmingham achieved by creating new links to
Birmingham Moor Street (adjacent to the HS2 Curzon Street station). This coupled with the increase in
trains per hour to Bristol and Cardiff is intended to encourage modal shift to rail and economic growth
across the Midlands.

Both Western Gateway and Midlands Connect have also recognised the opportunity for modal shift
from road to rail for freight haulage specifically as an important goal for the corridor, which requires
increased capacity and capability for rail freight services. The road alternative to rail for much of the
study corridor is represented by the M5 motorway. Figure 3.1 shows the M5 corridor from Birmingham
to Bristol and Exeter, including representative (Pre COVID) flow information for 2019.
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Figure 3.1: M5 Link Flows 2019
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Figure 3.1 shows that link flows on the M5 between Bristol and Birmingham range between circa 82,000
(J13-14) and 122,000 (J15-16) Average Annual Daily Flows two way (AADF). The highest link flows are
observed closest to the major urban centres of Bristol and Birmingham themselves.

The views of Highways England (HE) have been sought in this context and their key observations
include:

o HE welcomes the study approach generally and support for the aspiration for modal shift
from road to rail specifically, in terms of both passenger and freight traffic.

e Much of the planned growth in local plans for the area is concentrated along the M5 corridor
which is paralleled by the main line rail route for much of its length. Several of the motorway
junctions along this section of the M5 are already subject to peak hour congestion such that
their ability to accommodate proposed growth is limited.

e HE highlights the major growth proposed at Tewkesbury Garden Town, Javelin Park (M5 J12)
and several proposals at J14.

e HE supports the ongoing review of trends and future growth opportunities; better aligning rail
and bus services; improving connectivity between urban centres; and the consideration of
potential new stations.

e Aspirations to better utilise capacity within Birmingham stations are supported, through the
construction of the Bordesley Chords, enabling increased service frequency on local and
longer distance routes. Similarly, at the southern end of the corridor, the value of the
MetroWest network is recognised in terms of facilitating strategic modal shift.
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b. What is the new evidence on demand for passenger
services?
The recommendations of this study are informed by detailed economic analysis of the markets served

by the corridor and forecast changes within them, as well as wider policy and macroeconomic factors
that impact on the role of the corridor.

The principal rail markets served by the Bristol Birmingham corridor are illustrated in Figure 3.2.

Figure 3.2: Districts in the Bristol to Birmingham corridor
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The current population and employment rates in the study area districts are oulined in table 3.2.
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Table 3.2: Study area districts population and jobs (2019)

Area Population Jobs GVA (Em)
(2015 prices)

South Gloucestershire | 285,040 85,276 | 11,368
Cheltenham 117,349 67,581 | 2,832
Cotswold 89,524 36,615 | 3,427
Forest of Dean 87,047 28,128 1,442
Gloucester 130,323 75,410 3,097
Stroud 119,821 67,378 | 2,537
Tewkesbury 93,612 33,673 2,550
Bromsgrove 99,271 32,846 | 2,644
Malvern Hills 78,448 26,225 | 1,480
Worcester 85,024 61,224 | 2,736
Wychavon 128,308 46,917 2,524
Total 1,313,767 | 561,273 | 36,637

Understanding potential changes in these markets as a result of committed growth requires a sensitive
appraisal of the specific scale and pattern of that growth. For regional strategic planning, it is
appropriate to develop scenarios which reflect local patterns in housing and jobs growth distribution at
a more granular level than the Transport Assessment Guidance (TAG) compliant forecasting
framework.

In order to establish a more detailed projection of population and employment growth within the study
areq, the growth outlined with each of the district Local Plans was used to model a more in-depth
picture of growth within the corridor’s districts.

Figures 3.3 and 3.4 show population and employment annual growth rate to 2030 under TAG vs the
Local Plan trajectories identified by the study. This reveals a significant disparity between local
planning and TAG background growth assumptions, as well as the lack of locally sensitive variation in
population and employment allocations across districts under the TAG scenario. These graphs highlight
the validity of the approach taken by this study, demonstrating that there is a need to understand the
impacts of growth given its scale and distribution.

The areas of growth highlighted by these graphs allied with the baseline connectivity issues help to
give a clearer picture of the areas which will require an improved rail service provision in the future.
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Figure 3.3: Population growth under Local Plan housing vs TAG assumptions. Data labels show
absolute population growth to 2030 under Local Plan growth
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Figure 3.4: Employment growth under Local Plan jobs vs TAG assumptions. Data labels show absolute
employment growth to 2030 under Local Plan growth
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Rail Demand Growth by Peak Arrivals

Forecasting was undertaken to show the potential future demand for passenger services on the
corridor, following a scenario-based approach. This entailed modelling rail demand and travel patterns
brought about by sets of plausible socio-economic outcomes. The modelling is based on three baseline
service specifications and four background growth states.

The following table details the scenarios tested in the study, each of which were modelled using
MOIRA2 passenger demand forecasting software. These scenarios inform the capacity and
connectivity analyses, which in turn feeds into the development of new service proposals to test for
benefits.
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Table 3.3: Scenarios used to inform the capacity and connectivity analysis

Scenario Baseline Service Assumptions Exogenous Growth Assumptions
Scenario 1A DfT-TAG growth
. Do Minimum: Local Plan housing and jobs (other
Scenario 1B
December 2019 Timetable + parameters as TAG)
. West Midlands Trains (WMT) System Operator growth (TAG + Backcast
Scenario 1C .
rolling stock upgrade Gap)
Scenario 1D TAG growth + COVID home working impact
Scenario 2A Central Scenario DfT-TAG growth
) As Do Minimum + Local Plan housing and jobs (other
Scenario 2B .
Great Western Direct Award 3 parameters as TAG)
) (GW DA) timetable + System Operator growth (TAG + Backcast
Scenario 2C CrossCountry Deed of Gap)
Amendment (DoA) rolling stock
Scenario 2D changes TAG growth + COVID home working impact
Scenario 3A DfT-TAG growth
) As Scenario 2 + Local Plan housing and jobs (other
Scenario 3B
Full MetroWest Ph1 and 2 TT + parameters as TAG)
_ High Speed Rail Phase 2A (HS2 | System Operator growth (TAG + Backcast
Scenario 3C
Ph2A) Gap)
Scenario 3D TAG growth + COVID home working impact

Years
modelled

2030 and
2040

Under each service assumption and background growth scenario outlined in the table above, demand
is forecasted to horizons of 2024, 2030 and 2040. Figures 3.5 and 3.6 summarise growth in morning
peak hour on train arrivals (OTA) from the study corridor into Bristol and Birmingham under each
scenario, with demand interpolated between forecast years. The interpolated line between 2020 and
2024 demand is dashed to reflect the missing ‘V’ shaped dip in the short term, caused by the COVID
pandemic.

Figure 3.5: Peak hour demand profiles into Bristol from the study corridor under forecast scenarios
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Background growth scenarios (A-D) return a wide range of future demand states, extending from 30 %
growth in peak demand into Bristol by 2040 under scenario 1C (System Operator growth), to a 6 % drop
by 2040 under scenario 1D (COVID home working impacts). The significant uncertainty that comes
with forecasting the potential effects of COVID on working behaviours has implications for capacity
planning, however this study makes capacity recommendations based on the highest demand case,
scenario C.

Whilst overall localised housing and jobs growth makes there is comparatively little impact on total
demand into Bristol (scenario A vs B) travel patterns at an origin-destination level will be impacted in
accordance with the location of high growth centres, with implications for service enhancement
recommendations at a local level. The impact of housing and jobs growth on travel patterns is further
investigated in the connectivity analysis element of this study.

Baseline service assumptions also have a marked effect on demand into Bristol. Scenario 2 includes the
impact of rail demand stimulated by improved service provision. Further incremental demand growth
in scenario 3 reflects the impact of new MetroWest Ph2 stations.

Figure 3.6: Peak hour demand profiles into Birmingham from the study corridor under forecast

scenarios
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Morning peak hour demand into Birmingham exhibits similar patterns to Bristol, as illustrated in Figure
3.6. Local housing (scenario B) impacts demand to a lesser extent due relatively low Local Plan housing
growth in the vicinity of the Cross-City line, which accounts for the majority of passengers arriving into
Birmingham from the south in the morning peak hour. Additionally, much of the Cross-City line
catchment sits north of the study area and as such, no Local Plan growth is included in this analysis.

Baseline service assumptions have little impact on demand into Birmingham as they primarily pertain
to changes at the southern end of the study area. The exception is the HS2 Phase 2A timetable
(included in scenario 3), which boosts demand on express services arriving into Birmingham in the peak,
however this constitutes a small proportion of total OTA, and does not materially impact passenger
numbers.

Rail Demand Growth by Station Ons and Offs

The impact of exogenous and endogenous growth factors at an intra-corridor level can be broken down
by analysing station demand growth under each scenario. Figure 3.6 illustrates the incremental effect
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of service assumption scenarios (solid bars) on morning peak hour ‘ons’ and ‘offs’ growth rate as well
as the uplift caused by Local Plan growth (hashed bars) over TAG exogenous assumptions.

Figure 3.7 shows that scenario 2 has a dramatic effect on demand originating at Yate, and to a lesser
extent, at Gloucester and Bristol Parkway. This is caused by an additional Gloucester — Bristol service in
the GWR Direct Award (DA) timetable, the same service which contributes to a boost in passengers
alighting at Bristol Temple Meads. Cheltenham loses out as a destination in scenario 2, potentially due
to demand abstraction on to the new Gloucester service following the DA.

Figure 3.7: Boarders and alighters compound annual growth rate (CAGR) at key stations under

forecast scenarios
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The distribution of housing growth throughout the study area is reflected in the scale of the ‘ons’ uplift
in the hashed bars in Figure 3.6. Housing growth centred around Cheltenham and Gloucester boosts
demand as much as would provision of a new service. Similarly, local jobs growth boosts peak hour
alighters at Cheltenham and Gloucester. Worcester does not see the same effect despite high planned
jobs growth, which is indicative of the poor translation of new jobs to new rail trips in Worcester, a
metric investigated further in the connectivity analysis.

Station Connectivity

In understanding demand as a result of population growth, a metric for quantifying how many new
rail trips are made by each new resident is required. Two factors influence this metric: (a) rail demand
growth to 2030 and (b) catchment population growth to 2030 under Local Plan housing. The rate of
growth in (a) relative to the rate in growth in (b) determines the outcome.

Higher values show higher trip rates among new residents and suggest the station has a strong service
that is well-suited to accommodate growing population or employment in the station catchment. Lower
values show lower trip rates among new residents and are investigated further to identify if there is an
opportunity for rail to increase its connectivity to better serve the passenger markets.

Page 30 of 81



y Wales and
~ Western

>

Figure 3.8: 2030 Station connectivity value for key corridor origins under Local Plan housing growth
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Origin stations with low 2030 trip rate may have a rail service provision which does not effectively
attract new residents in their catchment. Low connectivity scoring stations would therefore benefit
from enhanced service provision to improve connectivity to a level where it attracts new passengers.
Other factors such as easy motorway access or strong bus links may influence this figure in addition to
rail service provision.

Stations with low trip rates and flagged as potentially suitable for rail connectivity improvement include
Ashchurch, Yate, Worcester stations and Gloucester. These are reflected in the TSS options developed.

Origin — Destination Flow Connectivity

The flow connectivity metric estimates how well rail performs for specified flows relative to other modes
by calculating the share of 2030 commuting trips made by rail compared to other modes. Low values
show rail has a low mode share and is not providing an attractive commuting mode choice, and
therefore suggest improved service levels on these flows may be justified.

Figure 3.9 shows (a) 2030 rail trips per commuter against (b) 2030 daily commuters by any mode (i.e.
the size of the flow), under Local Plan growth. Where (a) is low and (b) is high, many people will live
near the origin station and work near the destination station, but rail will not be providing an attractive
service for commuting. These flows are prioritised for strengthening, although factors such as quality
of bus service, strong road links, or lack of rail infrastructure connection may make rail an unrealistic
mode choice for some flows.
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Figure 3.9: Flow connectivity values for key corridor flows
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Intra-corridor flows (those within the corridor and not including either Bristol or Birmingham) generally
see lower flow connectivity values than flows into Bristol or Birmingham due to established rail
connections and heavy road congestion into major cities. Figure 3.9 highlights a number of flows whose
rail service could feasibly be improved to support local housing / jobs growth and encourage mode shift
to rail.

Recommendations for improved connectivity

To support planned housing and employment growth, the following recommendations are made as a
result of the economic analysis, to be incorporated into TSS options:

e Improved connectivity for Worcester stations, Gloucester, Ashchurch, Cam & Dursley and
Yate.

e Improved connectivity between Gloucestershire and Worcestershire.
e Improved connectivity from Gloucestershire stations into Bristol.

e Improved connectivity between Stroud/Stonehouse and Gloucester/Cheltenham Spa,
providing improved rail options for large commuting flows currently dominated by car.

e Improved connectivity between Worcester and Cross City Line stations such as Bromsgrove
and Longbridge to support commuting to and from Worcester.
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c. What is the new evidence on demand for freight
services?

Network Rail’s Freight and National Passenger Operator (FNPO) team provided agreed industry rail
freight forecasts for the Bristol to Birmingham corridor to project future demand for freight services.
The evidence from these forecasts is supported by continued engagement with rail freight stakeholders
throughout the study, including the freight workshop.

The freight forecasts consider five scenarios which are outlined in Table 3.4. The forecasts do not
account for COVID-19 impacts, nor the impacts of the Government’s net zero carbon 2050 policy.

Table 3.4: Five freight forecast scenarios
Low Market Growth High Market Growth ‘

Factors which favour rail relative to road @ Scenario A Scenario B

Factors which favour road relative to rail | Scenario C Scenario D

Scenario E = “Base” or “Central” scenario — reflecting a “Do Minimum” mind-set with
central case assumptions

Cheltenham was selected as a representative location for the freight forecasts due to its central
position on the Bristol to Birmingham corridor. Using Cheltenham as the representative location also
meant that the forecasts would include both South Wales and Bristol freight flows which use the
corridor but converge/diverge at Gloucester.

Rail Freight Growth

The analysis outlined the levels of freight flows in the base year (2016/17) and compared this to the
projected flows for the five scenarios in 2043. Table 3.5 outlines the total weekday trains in each
direction in the base year and the five scenarios:

Table 3.5: Total weekday freight trains in each direction in the base year and the five scenarios

Total trains per weekday in each direction

2016/17 (base year) 9.6
2043/44, Scenario A 16.4
2043/44, Scenario B 19.7
2043/44, Scenario C 11.9
2043/44, Scenario D 14.0
2043/44, Scenario E 15.0

The two scenarios agreed for use in strategic planning work were adopted by the study. These are
scenario B — to account for the highest projected growth — and scenario E — to provide a central case
for freight growth.
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A break-down of the freight flows by commodity sector for the base year and these two scenarios is
outlined in table 3.6, which suggests significant freight growth in the corridor of 10 additional trains
per day in each direction under Scenario B. The most substantial growth in both scenarios is projected
in the intermodal sector, from one to around nine trains per day each way under Scenario B.

Table 3.6: Break-down of the freight flows by commodity sector

Trains per weekday in each direction by commodity sector

Sector Base year 2043/B 2043/E
Coal other 0.4 0.4 0.4
Construction 0.8 2.2 1.7
Engineering 0.2 0.2 0.2
Intermodal 1.0 9.3 5.1
Metals 53 5.6 5.6
Petroleum 0.5 0.6 0.6
Other 1.5 1.4 1.4
Total 9.6 19.7 15.0

Factors supporting this kind of freight growth prospects include:

o COVID recovery: freight volumes have received to pre-COVID levels and freight performance in
terms of journey time reliability has reached record high levels during the pandemic.

e Decarbonisation: there is increasing recognition that diversion of freight from road to rail can
be a key component in transport’s contribution to decarbonisation. Electrification (as
recommended in the TDNS) would bring opportunities for longer, heavier and faster rail freight,
while gauge enhancement, which could delivered at the same time as electrification, would
allow the largest containers to be transported, aiding the economies of intermodal operations
by rail.

e Road haulage challenges: factors impacting on the road haulage industry could serve to
incentivise greater use of rail for freight, including the difficulties in developing more energy
efficient drive systems for Heavy Goods Vehicles (HGVs); an increasing shortfall in the
recruitment of new HGV drivers; and severe congestion affecting parts of the parallel road
network, notably the sections of the M5 closest to Bristol and Birmingham.

Growth may be expected in two traffic types in particular:

e Intermodal services, facilitating the transport of mixed goods in containers both to and from
the south west; and

e Express logistics services, facilitating the transport of parcels and other light consumer goods
to and from the south west.

Existing intermodal services operate through the Bristol to Birmingham corridor, but do not originate
or terminate anywhere in the corridor. Further, the rail share for intermodal traffic south west of Bristol
is currently zero, because there are no rail terminals in the south west peninsula, so all this traffic is
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undertaken by road. Discussions with stakeholders for as part of this study have identified potential
opportunities for developing a strategic freight interchanges that could drive up this type of traffic.

Express logistics services represent a fast-developing market which has been further amplified by the
impacts of COVID-19 on consumer retail trends, notably increasing online shopping. Trials of this type
of operation are underway in the South East and elsewhere, which if successful will help to inform
potentially new opportunities in the South West.

Operators of logistics/express freight have indicated keen interest from end customers in establishing
this kind of traffic in the corridor. Opportunities for accommodating this type of traffic may include
reinstatement of disused platforms at existing stations close to urban centres, or co-location with any
new terminals or existing freight yards. Locations such as Gloucester and Worcester, where there is
extensive unused and underused rail infrastructure, could be candidates for early establishment of
facilities for this type of traffic.

Network Rail is leading new research which will help to inform this emerging market about the
opportunities for major stations to accommodate express freight traffic. A feasibility study including
both Bristol (Temple Meads) and Birmingham (New Street or Moor Street) is expected to report in
Summer 2021.

To facilitate projected freight growth the study recommends additional freight paths, which have been
considered as part of all the future train service specifications.

The recommendation for this corridor is:

e Two freight paths per hour in either direction
e One should be a class four and one should be a class six, to account for the variety of freight
services using this corridor and to allow for an uplift in intermodal services (typically class four)

Consistent with freight planning practice a ‘Y path’ approach has been taken such that the 2tph would
apply to each of the South Wales — Lydney - Gloucester and Bristol — Yate - Gloucester routes, with these
being combined north of Gloucester as 2tph continuing to Abbotswood junction, which is the limit of
freight route planning for the purposes of this study.

The proposed additional paths are expected to allow sufficient provision to also include for new express
logistics traffic, however this aspect should be kept under review in future planning as more becomes
known around the prospects for and needs associated with this emerging type of rail freight.
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4. How could stakeholder aspirations be
met for tomorrow’s railway?

a. What are the options for improved train service
specifications?

Overview

The connectivity improvements recommended to support growth in the corridor were developed
alongside proposed service changes and stakeholder aspirations to construct three prospective TSS.
The three TSS included alternative calling patterns and new services and aimed cumulatively to address
all agreed options, offering understanding of key dependencies and benefits, and a choice of paths
towards improved connectivity. The TSS aim in different ways to deliver:

Improved frequency at local hub stations.

Connectivity to, from and between Gloucester and Worcester stations.

Increased connectivity between Worcester and Birmingham.

Calls on inter-regional services at strategic local hub stations
e Connectivity between Stroud / Stonehouse and Gloucester / Cheltenham.

The three identified TSS build on the base of the pre-Covid May 2020 timetable plus committed service
changes. They are referred to as follows:

e Sub-national Transport Body (STB) TSS.
e Connectivity TSS.
e Semi Fast TSS.

Ultimately the refinement of the three TSS options above led to identification of a:

e Recommended TSS. This is detailed in section five.

Sub-national Transport Body TSS

The STB TSS is based on the key objectives of Western Gateway and Midlands Connect, in the form of
the Midlands Rail Hub services as currently specified and the service improvements required to meet
Western Gateway Rail Strategy conditional outputs.

The STB TSS delivers a service frequency of 2tph between each of Bristol, Birmingham, and Cardiff by
dint of including the MRH Birmingham Cardiff service (this frequency is already met in the base
between Bristol and Birmingham).

Routing options for this service are retained (via Bristol Parkway and via Lydney) with the Lydney route
preferred since it delivers service improvement to Gloucester in line with Western Gateway conditional
outputs.
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The only other additional service required is a new service between Swindon and Cheltenham, which
would also provide the improved connectivity from Stroud / Stonehouse recommended through
economic analysis.

All stations on the corridor classified as local hubs already meet the conditional output of 1tph
frequency at local stations. The freight paths in the base already meet the STB aspiration of 16 trains
per day on primary freight routes.

Table 4.1 below outlines the additional services proposed in the STB TSS.

Table 4.1: STB TSS proposed service enhancements

Service Enhancement Description Corridor Calls
Bristol — Birmingham Moor | New Proposed MRH service Bristol Parkway, Cheltenham
Street service Spa
Hereford — Birmingham Moor | New Proposed MRH service Worcester Foregate Street,
Street service Droitwich Spa, Bromsgrove
Cardiff — Birmingham Moor | New Proposed MRH service Bristol Parkway, Cheltenham
Street via Bristol Parkway service Routing option A Spa, Worcestershire Parkway
Cardiff — Birmingham Moor | New Proposed MRH service Gloucester, Cheltenham Spa,
Street via Lydney service Routing option B Worcestershire Parkway
Swindon — Cheltenham New Western Gateway aspiration Gloucester

service

The STB TSS technically delivers the train service requirements derived from the Western Gateway Rail
Strategy conditional outputs and the Midlands Connect projects in development. However, it does not
address all the identified connectivity gaps for the corridor, which are the focus of subsequent TSS.

Figure 4.2 below outlines the passenger services proposed in the STB TSS (the diagram is a
representation of the proposed services and not a comment on who should run them):
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Figure 4.2: STB TSS diagram
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Table 4.3 below shows how many local and inter-regional service calls each station has on the corridor
under the STB TSS, in each direction.

Despite providing improved inter-regional connectivity between national and regional hubs significant
connectivity gaps remain, including at Gloucester and Worcester, which subsequent TSS options aims
to address.
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Table 4.3: Local and inter-regional calls at stations in the STB TSS

Station Local tph Inter-regional tph
Bristol Temple Meads 2 3
Bristol Parkway 2 3
Yate 2 0
Cam & Dursley 2 0
Gloucester 5 2
Cheltenham 4 5
Ashchurch for Tewkesbury 1 0
Worcester Stations 2 1
Worcestershire Parkway 0 2
Bromsgrove 4 1
University 7 1
Birmingham stations 4 6

The interventions required in the corridor to accommodate the STB TSS and the justification for these
is presented in more detail in section 5c. However, a summary of the interventions required to
accommodate the STB TSS is shown in Table 4.4.

Table 4.4: Interventions required for the STB TSS

Intervention ‘

Cheltenham Spa: create a south-facing bay platform

Lengthen Eckington Loop so that it can accommodate freight services of up to 775m

Connectivity TSS

The Connectivity TSS seeks to deliver improved connectivity compared to the STB TSS by addressing
important remaining shortfalls, especially around connectivity to Gloucester and Worcester.

On top of the changes introduced by the STB TSS a Bristol-Gloucester local service is extended to
Worcester to deliver 2tph between Bristol Temple Meads and Worcester via Gloucester, and a London
Paddington-Cheltenham Spa service is extended to Worcester Shrub Hill to deliver improved
connectivity to and from Gloucestershire and further south and east of Worcester. Connectivity is
improved between Worcester and Birmingham by extension of a Cross City Line service between
Birmingham New Street and Bromsgrove to Worcester.

Inter-regional connectivity at strategic local hub stations is improved by amending MRH calling
patterns. An Ashchurch call is added to the MRH Bristol Temple Meads service and a Worcestershire
Parkway call is added to both the Bristol and Cardiff MRH services to provide greater fast service
connectivity to Worcester without the time penalty of leaving the mainline. The Cheltenham Spa call
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in the Bristol MRH service is removed to redress some of the journey time impact and recognising the
extremely good provision of services at Cheltenham.

Again, routing options for the Cardiff MRH service are retained but the Lydney routing is preferred. The
additional service between Swindon and Cheltenham from the STB TSS is retained.

Table 4.5 below outlines the additional and extended services proposed in the Connectivity TSS.

Table 4.5: Connectivity TSS proposed service enhancements

Service Enhancement Type Description Corridor Calls
Bristol — Birmingham Moor New Proposed MRH service with Bristol Parkway, Ashchurch,
Street service alternative calling pattern Worcestershire Parkway
Hereford — Birmingham Moor | New Proposed MRH service Worcester Foregate Street,
Street service Droitwich Spa, Bromsgrove
Cardiff — Birmingham Moor New Proposed MRH service Bristol Parkway, Cheltenham
Street via Bristol Parkway service Floutiing cpion A Spa, Worcestershire Parkway
Cardiff — Birmingham Moor New Proposed MRH service Gloucester, Cheltenham Spa,
Street via Lydney service Routing option B Worcestershire Parkway
Swindon - Cheltenham New Western Gateway aspiration Gloucester

service
Worcester Foregate Street — | Extension | 1tph Cross-city line service Droitwich Spa
Birmingham New Street extended to Worcester
Westbury — Worcester Extension GW DA Gloucester — Westbury Gloucester, Cheltenham Spa,
Foregate Street extended to Worcester Ashchurch, Worcester Shrub

Hill

Paddington — Worcester Extension | Existing Paddington — Cheltenham | -

Shrub Hill

extended to Worcester

Figure 4.6 below outlines the passenger services outlined in the Connectivity TSS:
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Figure 4.6: Connectivity TSS diagram

BIRMINGHAM NEW MOOR § )
UNIVERSITY > >t o)
BROMSGROVE
WORCESTER
SHRUB PARKWAY o1
HILL
FOREGATE
ST >
CHELTENHAM C | C
GLOUCESTER )
—~
o
BRISTOL PARKWAY : )
BRISTOL
—o
Connectivity
Service colour classification: GWR, XC Bristol services, MRH, TfW, WMT

Table 4.7 below shows how many local service and inter-regional service calls each station on the
corridor has in the Connectivity TSS, in each direction.

The Connectivity TSS improves inter-regional connectivity between national and regional hubs on the
corridor to the extent that each hub is now linked by at least one hourly service, with the exception of
Bristol Temple Meads and Bristol Parkway to Gloucester.
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Table 4.7: Local and inter-regional calls at stations in the Connectivity TSS

Station Local tph Inter-regional tph
Bristol Temple Meads 2 3
Bristol Parkway 2 3
Yate 2 0
Cam & Dursley 2 0
Gloucester 5 2
Cheltenham 5 4
Ashchurch for Tewkesbury 2 1
Worcester stations 5 1
Worcestershire Parkway 0 3
Bromsgrove 4 1
University 7 1
Birmingham stations 4 6

The interventions required in the corridor to accommodate the Connectivity TSS, and the justification
for these is presented in more detail in section 5c. However, a summary of the interventions required
to accommodate the Connectivity TSS is shown in Table 4.8.

Table 4.8: Interventions required for the Connectivity TSS

Intervention ‘

As for STB TSS, plus:

Worcester resignalling:

Four minute headways between Norton Junction and Worcester Shrub Hill; Tunnel Junction and Droitwich Spa;
and Droitwich Spa and Stoke Works Junction.

Increase platform capacity at Worcester Shrub Hill to allow additional through services on top of turnbacks.

Abbotswood Junction: upgrade to a double junction

Semi Fast TSS

The Semi Fast TSS builds on the Connectivity TSS and further improves local connectivity at the
expense of journey time, by adding calls to most inter-regional services. The second hourly local service
between Bristol and Worcester is retained from the Connectivity TSS, as is the extended Cross City Line
train from Bromsgrove to Worcester. The additional service between Swindon and Cheltenham from
the STB TSS is retained.

Calls at Yate, Cam & Dursley, Ashchurch for Tewkesbury, Worcestershire Parkway, and Bromsgrove are
added to the Bristol MRH service to assessing the benefits / disbenefits and the impact on interventions
required.
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A call at Worcester Shrub Hill, requiring diversion off the main line, is added to an inter-regional service,
whilst the Worcestershire Parkway call in the Cardiff MRH service from the Connectivity TSS is retained,
as are the two potential routings, with Lydney preferred.

The Maesteg / Cardiff to Cheltenham service is terminated at Gloucester given the extensive local
connectivity improvements between Gloucester and Cheltenham (+2tph) and to test the impact on

interventions required at Cheltenham Spa.

Table 4.9 below shows the additional and amended services proposed in the Semi Fast TSS.

Table 4.9: Semi Fast TSS proposed service enhancements

Service Enhancement

Description

Corridor Calls

Bristol — Birmingham Moor
Street

Hereford — Birmingham
Moor Street

Cardiff — Birmingham Moor

Street via Bristol Parkway

Cardiff — Birmingham Moor
Street via Lydney
Swindon — Cheltenham

Worcester Foregate Street —
Birmingham New Street

Westbury — Worcester
Foregate Street

Exeter — Manchester via
Worcester Shrub Hill

Maesteg — Gloucester

Figure 4.10 outlines the passenger services included in the Semi Fast TSS:

New service

New service

New service

New service

New service

Extension

Extension

Diversion

Early
termination

Proposed MRH service with
alternative calling pattern

Proposed MRH service

Proposed MRH service
Route option A

Proposed MRH service
Route option B

Western Gateway aspiration

1tph Cross-city line service
extended to Worcester

GW DA Gloucester — Westbury
extended to Worcester

Existing CrossCountry service
diverted via Shrub Hill

Existing TFW Maesteg —
Cheltenham terminated early
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Figure 4.10: Semi Fast TSS Diagram
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Table 4.11 below shows how many local service and inter-regional service calls each station on the

corridor has in the Semi-Fast TSS, in each direction.

The Semi-Fast TSS delivers significant connectivity benefits along the corridor including linking all
national and regional hubs with one another by direct services. However, given the extensions to
journey times and the fact that in this TSS inter-regional services in fact call at all stations they may

cease to perform their inter-regional function.
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Table 4.11: Local and inter-regional calls at stations in the Semi Fast TSS

Station Local service Inter-regional tph
Bristol Temple Meads 2 3
Bristol Parkway 2 3
Yate 2 1
Cam & Dursley 2 1
Gloucester 5 3
Cheltenham 4 5
Ashchurch for Tewkesbury 2 1
Worcester stations 4 2
Worcestershire Parkway 0 3
Bromsgrove 4 1
University 7 1
Birmingham stations 4 6

The interventions required in the corridor to accommodate the Semi-Fast TSS and the justification for
these is presented in more detail in section 5c. However, a summary of the interventions required to
accommodate the Semi-Fast TSS is shown in Table 4.12.

Table 4.12: Interventions required for the Semi Fast TSS

Intervention ‘

As for Connectivity TSS, plus:

Worcester resignalling:
Four minute headways between Worcester Shrub Hill and Tunnel Junction

Double track between Droitwich Spa and Stoke Works Junction

b. What are the options for improvements other than to
train service specifications?

As well as TSS options a number of study outputs inform recommended development of rail services in

the corridor. These include the outputs of the workshops on freight, decarbonisation, and operations,

as well as recommendations on the issues of hours of passenger services, and quality of interchange
for non-direct journeys.

Hours of service

Analysis of the timings of first and last services from key hubs in the corridor reveals specific
opportunities for improvement that would enhance the attractiveness of rail and its ability to support
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sustainable growth in the corridor. Both early morning and late-night flows to Birmingham from the
south of the corridor and between Worcester and the majority of hub locations are not provided for by
the current service offering.

The main barrier to extending the hours of passenger services is the impact on essential maintenance,
including engineering and infrastructure (Network Rail) and also fleet maintenance and traincrew
requirements (TOCs). Changing travel habits could open up an opportunity to restructure possession
times in a way which could unlock strategic early and late services, such as by performing maintenance
at different times of the day, week and year than historically. This opportunity needs further
investigation in future workstreams and as the long-term impacts of Covid on travel habits become
clearer.

Operators may have the opportunity to optimise the way trains are stabled to facilitate earlier and later
services. A specific opportunity for an earlier inter-regional service south from Birmingham was
identified and will be pursued in timetable development. However, changes to operating practices
across the industry may be required to make extended hours of service viable.

Interchange improvement

The requirement to change trains is a well-established disincentive to travel by rail. Therefore, since the
majority of potential journeys over the whole network can never be offered by direct services, there is
an obvious need to optimise interchange times between services. The Western Gateway Rail Strategy
identifies targets for interchange of between 10 and 20 minutes for priority off-corridor flows. Whilst
these values may be overly high, they allow identification of priority interchanges for improvement in
the corridor.

Table 4.13 below shows whether interchange times between the six hubs in the corridor and major off-
corridor hubs currently deliver the identified targets of 10-20 minutes. Red indicates that the
interchange falls short — grey indicates that a direct service is available.

Table 4.13: Interchanges at hub stations on and close to the Bristol to Birmingham corridor
FLOWS

Birmingham New
Street

Bristol Temple
Meads

Bristol Parkway

Cheltenham Spa

Gloucester

Worcester Shrub
Hill

Notable areas for improvement are journeys from the centre of Worcester. This is a focus for
improvement, and identified new services are very likely to address these (and in some cases provide
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direct journeys). Analysis and optimisation of interchange times should be a focus on timetable
development.

Freight outputs

As a result of the freight workshop three conditional outputs are identified which relate to the corridor’s
future freight capability:

As detailed in section 3.c two freight paths per hour should be accommodated and these should
be one class 6 and one class 4 path. This will effectively cover the range of freight services which
will potentially use the corridor in the future. The weight, length and speed of the class 4 should
be 1800T, 775m, 75mph; and the class 6 should be 2400T, 620m, 60mph.

New and improved sidings and loops in the corridor should be a minimum of 1000 metres long.
This is to accommodate longer freight trains and to give looped services more distance to get
up to speed before they leave the siding or loop. The other important benefit of higher entry
speeds to freight loops is that they permit faster clearance of the main line and reduce the
potential for delay to the overtaking train.

Any future loops on the corridor should be designed with a minimum of 40mph entry and exit
speeds. Where possible the entry and exit speeds of new loops on the corridor should ideally be
60mph. This will reduce the impact on journey times for freight services which need to be
looped.

Decarbonisation outputs

This study has identified a number of conditional outputs relating to decarbonisation, in support of
objectives and targets set at all levels of government:

Future rolling stock changes should reflect the assumption that the corridor is fully electrified

First & Last Mile best practice needs to be identified for the industry. This refers to the
objectives, shared between stakeholders, to develop more sustainable transport options
between home/station and station/ultimate destination. This will need to identify the best
approach to integrating rail with other modes by reference to areas such as electric car
charging, station master planning and parking management and restraints.

Freight growth is an area of interest and opportunity, specifically support for increasing the
transfer of freight from road to rail.

Decarbonisation strategies must include collaboration with operators to understand which
decarbonisation technologies are likely to come forward.

Opportunities to use solar and wind energy as a sustainable power source at stations should be
considered in future work streams.

These outputs and activities will be taken forward as part of the Western Route’s decarbonisation
strategy, which is under development and due for release later in 2021.
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5. What is the recommended course of
action?

a. What service improvements are we recommending?

The three train service specifications and the service enhancements within them each address aspects
of the recommendations for improved connectivity, and collectively encompass the options for service
development required to support planned housing and economic growth in the corridor.

To identify the recommended strategy for service development an assessment of the benefits of each
new service was undertaken. The annual rail user benefit generated by each of the proposed services
in the three TSS was calculated using MOIRA2 and ranked according to the scale of benefit delivered
by each origin-destination flow. This reveals which markets stand to benefit most significantly from
service enhancements and allows comparison of the quality of alternative calling patterns and TSS in
supporting the study objectives.

Through this process a fourth, optimised TSS was developed as the most effective way of maximising
benefit, accommodating stakeholder aspirations, and addressing connectivity shortfalls. This
Recommended TSS does not discount the aspirations raised in the other TSS options and it does not
summarily deliver all stakeholder aspirations. For instance stakeholders including Western Gateway
retain aspirations for even further improved long distance connectivity from Yate, Ashchurch, and
Worcestershire Parkway. Rather the recommended TSS presents a series of service enhancements
which are supported by the analysis carried out for this study and represent the optimal service offering
to support sustainable housing and employment growth in the Bristol to Birmingham corridor.

The full Recommended TSS is detailed in Table 5.1, below, alongside the rationale behind each service
enhancement. The principal features are:

Minor amendments to existing and proposed inter-regional services
o Significantly improved local services including metro-style frequency between Gloucester and
Bristol

e Recommended routing of MRH Cardiff-Birmingham service via Lydney, calling at Gloucester
e Two additional freight paths per hour
e Rationalisation of services terminating at Cheltenham Spa
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Table 5.1: Recommended TSS proposed service enhancements

Description

Corridor Calls

Rationale

Service Type
Enhancement

Bristol — New service
Birmingham

Moor Street

Hereford - New service
Birmingham

Moor Street

Cardiff — New service
Birmingham

Moor Street via

Lydney

Swindon — New service
Cheltenham

Worcester Extension
Foregate Street

— Birmingham

New Street

Westbury — Extension
Worcester

Foregate Street

Exeter — Calling
Manchester pattern
Maesteg — Early
Gloucester termination
Gloucester — Two new
Bristol Temple  services per
Meads hour

Proposed MRH
service with
alternative calling
pattern

Proposed MRH
service

Proposed MRH
service with
alternative calling
pattern and
recommended route

Western Gateway
aspiration

1tph Cross-city line
service extended to
Worcester

GW DA Gloucester —
Westbury extended
to Worcester

Existing XC service
with alternative
calling pattern

Existing TfW
Maesteg —
Cheltenham
terminated early

New service creating
metro-style
frequency between
Gloucestershire and
Bristol

Bristol Parkway,
Cheltenham Spaq,
Worcestershire
Parkway

Worcester Foregate
Street, Droitwich
Spa, Bromsgrove

(Lydney),
Gloucester,
Cheltenham Spaq,
Ashchurch,
Bromsgrove

Gloucester

Droitwich Spa

Gloucester,
Cheltenham Spaq,
Ashchurch,
Worcester Shrub
Hill

Bristol Temple
Meads, Bristol
Parkway,
Cheltenham Spaq,
Worcestershire
Parkway,
Birmingham New
Street

Gloucester only

Bristol Parkway,
Yate, Cam &
Dursley
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Greatest benefit accrued to
Bristol Parkway and
Cheltenham Spa flows when
fast running as currently
specified.

Supports Worcester area
inter-regional connectivity
and strategic growth around
Worcestershire Parkway

Strong benefits case as
currently specified

Strong benefits and journey
time case for routing via
Gloucester and Lydney.

Additional calls support
growth at Ashchurch and links
Bromsgrove to south

Delivers high priority
connectivity recommendation
and considerable benefits

Delivers connectivity
recommendation; strong
benefits for additional
commuting option from
Worcester

Delivers connectivity
recommendation of strategic
importance; reasonable
benefits

Delivers connectivity
recommendation of inter-
regional connectivity for
Worcestershire without
disbenefits of diversion to
Shrub Hill

Removal reduces operational
constraints at Cheltenham;
lost connectivity more than
offset by other new services

Delivers key priority in
connectivity analysis and
strong benefits case
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Whilst adding multiple calls to inter-regional services (in the Connectivity, and especially the Semi-Fast
TSS) meets many local connectivity objectives, the disbeneficial impact on the dominant end-to-end
and major hub flows leads to the recommendation to retain the distinction between local and inter-
regional services in the corridor. Connectivity improvements are recommended through targeted
additional calls in inter-regional services, and significant improvement of local services.

Analysis of the benefits provided by the service pattern in the Semi Fast TSS revealed that although
such a service appears beneficial, in fact the benefits result from improved local connectivity at both
ends of the route (i.e. southwards from Gloucester and northwards from Worcester). Benefits associated
with providing calls between smaller hubs along the route are minor (e.g. between Yate / Cam & Dursley
/ Ashchurch and Bromsgrove / Longbridge / University etc.).

As a result, the recommended TSS instead bolsters local connectivity at each end of the corridor with
additional local Bristol to Gloucester services at the southern end. An increase of at least 1tph was
driven by the connectivity analysis. The recommended TSS takes the opportunity to look at an increase
of 2tph as well, given the half-hourly pattern of services in the corridor — whereby 1tph could not be
added with regular intervals between services. These additions would result in either 3 or 4 local services
between Bristol and Gloucester an hour.

This delivers substantial connectivity gains for the stations in the south of the corridor and captures the
benefits that economic analysis identified when looking at a semi fast service. The extension of two of
these Bristol to Gloucester services to Worcester delivers a 2tph Gloucester to Worcester service
provision which fills a substantial connectivity gap in the current timetable between stations in the
south of the corridor and Worcester.

At the northern end the Cross City Line extensions in addition to selected additional calls in inter-
regional services deliver this improved local connectivity. The extension of a Cross City Line South
service from Bromsgrove to Worcester city centre stations delivers significant benefits and is retained.

The MRH service between Birmingham and Cardiff is recommended to be routed via Lydney, calling at
Gloucester (and potentially Lydney). This owes to the benefits identified including delivering improved
inter-regional connectivity to Gloucester. This routing also promises a slightly reduced end-to-end
journey time and means that the service can be accommodated without interventions in the corridor.

The recommended TSS also tested whether new infrastructure at Cheltenham Spa could be avoided by
terminating either or both of the Maesteg / Cardiff to Cheltenham and proposed Swindon to
Cheltenham services at Gloucester instead of Cheltenham Spa. Termination of the Maesteg service at
Gloucester is recommended. The strategic connectivity that this service provides (e.g. Forest of Dean to
Cheltenham educational flows) must be retained, but this could be delivered by other services, such as
the MRH Birmingham Cardiff service. Further consideration will be needed to confirm the viability of
this early termination but since the level of connectivity between South Wales and Cheltenham is at
least maintained this option is recommended.

The Recommended TSS reflects the conclusion, in agreement with stakeholders, that delivering inter-
regional connectivity to Worcester is best achieved through the purpose-built new station at
Worcestershire Parkway, particularly if supplemented by improved connections between that station
and Worcester central stations that are being developed under the Worcester Area strategy.

The journey time penalty of leaving the mainline to serve Worcester and the strategic opportunity of
the new station result in the recommendation of Worcestershire Parkway calls in both the new
Birmingham Bristol MRH and the Bristol Manchester CrossCountry services. These combined with
connection to the city would adequately deliver inter-regional connectivity for the Worcester area.
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The new service between Swindon and Gloucester / Cheltenham was retained given the clear
connectivity that this addresses and the benefits it may offer. As described, termination at Gloucester
was assessed for impact.

Economic and strategic assessment identified clear benefits to providing better inter-regional
connectivity at Ashchurch for Tewkesbury, particularly as the additional growth allocated comes.
Bromsgrove was similarly highlighted, particularly northbound into Birmingham. Economic analysis
further identified a need for better connectivity between Ashchurch and Bromsgrove and therefore
both calls are added into the MRH Birmingham Cardiff service. An important consideration will be that
calling an inter-regional service at Bromsgrove would result in an attractive option for Bromsgrove to
Birmingham commuters, which could result in overcrowding during peak times. This needs to be
considered in further development work; solutions could include off peak calls and ticketing options.

As with the Connectivity and Semi Fast TSS’s the 2 freight trains per hour in either direction identified
in the freight forecasts are maintained in the Recommended TSS. The 2 freight paths in the
Recommended TSS are class 4 and class 6 paths.

Figure 5.2 below outlines the passenger services outlined in the Recommended TSS.

Figure 5.2: Recommended TSS Diagram

BIRMINGHAM NEW MOOR € )
UNIVERSITY o S -
— o)
BROMSGROVE
WORCESTER
SHRUB PARKWAY 000
HILL
FOREGATE
ST
CHELTENHAM ( )
GLOUCESTER . ’
—~
C )
BRISTOL PARKWAY
BRISTOL C )
Recommended TSS
Service colour classification: GWR, XC Bristol services, MRH, TfW, WMT
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Table 5.3 shows how many local service and inter-regional service call each station on the corridor has
in the Recommended TSS, in each direction. This table shows increases in both local service calls and
inter-regional calls across the corridor, with key connectivity recommendations targeted.

Table 5.3: Local and inter-regional calls at stations in the Recommended TSS

Station Local service tph  Inter-regional tph
Bristol Temple Meads 4 3
Bristol Parkway 4 3
Yate 4 0
Cam & Dursley 4 0
Gloucester 6 2
Cheltenham 4 5
Ashchurch for Tewkesbury 2 1
Worcester stations 4 1
Worcestershire Parkway 0 3
Bromsgrove 4 2
University 7 1
Birmingham stations 4 6

Table 5.4 shows the number of direct inter-regional services per hour between national and regional
hubs on the corridor. This table shows that the connectivity between hub stations has dramatically
improved from the current service provision with each hub linked by at least two hourly service with the
exception of Bristol Temple Meads and Bristol Parkway to Gloucester. Connectivity between the Bristol
stations and Gloucester is instead met by the creation of a regular metro style local service. Note that
Worcester stations includes Shrub Hill, Foregate Street, and Worcestershire Parkway.

Table 5.4: Inter-regional connectivity between national and regional hubs in the Recommended TSS
Between And Direct inter-regional tph

Bristol Temple Meads | Bristol Parkway 3

Gloucester

Cheltenham Spa

Worcester stations

Birmingham stations

Bristol Parkway Gloucester

Cheltenham Spa

Worcester stations

N| N| W| Ol w| N[ W[ ©

Gloucester Cheltenham Spa
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Between And Direct inter-regional tph

Worcester stations 2

Birmingham stations

Cheltenham Spa Worcester stations

Birmingham stations

o)) WN

Worcester stations Birmingham stations

b. Why are we recommending these service
improvements?

Service improvements that comprise the Recommended TSS deliver benefits that target the identified
connectivity issues and recommendations that underpin the study purpose. This section details the
some of the analysis that underpins the recommendations in 5a.

One method of evaluating benefits is assessment of annual user benefits. This helps deduce the role
that new services play with respect to the identified strategic priorities. There are strategic and wider
economic benefits to new services that extend beyond these annual user benefits. Ultimately these
benefits will need to justify the costs of interventions required to deliver the recommended services.
The figures presented function as a guide to where new services and amended calling patterns are most
valuable in meeting the study goals. New and changed services that drive the need for the interventions
are examined in turn.

MRH Birmingham - Bristol

Three calling pattern options considered in the three different TSSs:

STB TSS: Additional 1tph Bristol Temple Meads — Birmingham Moor Street with corridor
calls at Bristol Parkway and Cheltenham Spa.

Connectivity TSS: Additional 1tph Bristol Temple Meads — Birmingham Moor Street with corridor
calls at Bristol Parkway, Ashchurch and Worcestershire Parkway.

Semi Fast TSS: Additional 1tph Bristol Temple Meads — Birmingham Moor Street with corridor
calls at Bristol Parkway, Yate, Cam & Dursley, Gloucester, Cheltenham Spa,
Ashchurch, Worcestershire Parkway and Bromsgrove.

Table 5.5 summarises the key user benefits by flow, presenting a series of flows which are benefitted
to a greater or lesser extent by each of the three calling pattern options for this service:
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Table 5.5: MRH Birmingham Bristol Annual User Benefits

Annual User Benefit (£)

STB TSS Calling Connectivity TSS Semi Fast TSS

Pattern Calling Pattern Calling Pattern

Bristol Temple Meads - Cheltenham Spa 364,827 3,816 272,609
Cheltenham Spa - Birmingham BR 158,210 912 128,124
Bristol Parkway - Bristol Temple Meads 121,281 121,281 115,315
Bristol Parkway - Cheltenham Spa 107,675 1,283 89,939
Bristol Temple Meads - Birmingham BR 92,600 95,437

Bristol Temple Meads - Solihull 46,211 47 448 37,161
Bristol Temple Meads - Gloucester 5,187 338 264,377
Gloucester - Birmingham BR 1,752 952 70,017
Ashchurch - Birmingham BR 715 43173 42,400
Bromsgrove - Birmingham BR - - 180,898
Ashchurch - Bromsgrove - 242 153,248
Cheltenham Spa - Gloucester - - 54,640
Bristol Temple Meads - Yate - - 191,339
Bristol Temple Meads - Cam & Dursley - - 142,760
Ashchurch - Bristol Temple Meads - 58,765 46,622
Bromsgrove - Cheltenham Spa - - 87,970
Bristol Parkway - Yate - - 60,473
Bristol Parkway - Gloucester - - 55,685

The STB TSS calling pattern generates strong benefits for Cheltenham-Bristol and Birmingham through
fast connections, whilst the same flows return far smaller user benefits under the Semi Fast TSS
stopping service option. This exemplifies the benefit of limited calls to better meet the regional hub
connectivity objective but highlights the untapped benefit in improving local connections achieved by
the Semi Fast TSS calling pattern.

Local commuting flows which see benefit gains in the Semi Fast TSS option include Gloucester / Yate /
Cam & Dursley — Bristol and Ashchurch / Cheltenham — Bromsgrove / Birmingham. These are key flows
for local commuting, and many are flagged in the connectivity analysis. The Recommended TSS
presents a means of supporting these markets whilst retaining the benefits of fast running MRH
services.

The Connectivity TSS returns low benefits, in part due to the exclusion of Worcestershire Parkway in
MOIRA2 modelling and low base demand at Ashchurch. Nonetheless, the strategic objectives of
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connecting growth sites such as Ashchurch and Worcestershire Parkway is not likely to justify these as
sole calls on an inter-regional service.

Recommendation

The STB TSS calling pattern is recommended to maximise user benefits for regional hub markets, with
an additional call at Worcestershire Parkway to deliver against the strategic objective around
supporting local housing.

Ashchurch and Bromsgrove calls are added to the MRH Birmingham Cardiff service in the
Recommended TSS to deliver commuting benefits from theses growing housing hubs as well as to
connect Bromsgrove to the south.

Additional Gloucester — Bristol stopping services are proposed to deliver the benefits identified in the
Semi Fast TSS calling pattern for this market. These service also satisfy a key recommendation from
the connectivity analysis.

MRH Birmingham - Cardiff

Two routings are considered:

Via Lydney:  Additional 1tph Cardiff Central — Birmingham Moor Street MRH service via Lydney with
corridor calls at Gloucester, Cheltenham Spa, Worcestershire Parkway.

Via Bristol Parkway:  Additional 1tph Cardiff Central — Birmingham Moor Street MRH service via
Bristol Parkway with corridor calls at Bristol Parkway, Cheltenham Spa and
Worcestershire Parkway.

Tables 5.6 and 5.7 summarise the key user benefits by flow, for each option:

Table 5.5: MRH Birmingham — Cardiff via Lydney

Flow Annual User Benefit (£)
Cheltenham Spa - Birmingham BR 274,526

Cardiff Central - Birmingham BR 250,255

Gloucester - Birmingham BR 178,291

Cardiff Central - Cheltenham Spa 131,122

Cardiff Central - Gloucester 127,123

Cheltenham Spa - Gloucester 47,003

Improvement to the Cheltenham — Birmingham flow largely delivers commuting user benefits, whilst
Gloucester — Birmingham and South Wales connectivity generates mostly business travel gains. The
value of a Gloucester call on an inter-regional service is evident and can be met effectively on this
service with a routing via Lydney. Were a Gloucester call added to the service routed via Bristol Parkway,
areversing manoeuvre would add 5-10 minutes journey time which would significantly impact benefits.
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Table 5.6: MRH Birmingham — Cardiff via Bristol Parkway

Flow Annual User Benefit (£)
Bristol Temple Meads - Cardiff Central | 420,453

Cheltenham Spa - Birmingham BR 274,244

Cardiff Central - Birmingham BR 191,696

Cardiff Central - Cheltenham Spa 88,049

Bristol Parkway - Cheltenham Spa 80,628

Bristol Parkway - Cardiff Central 58,975

Overall, this routing has marginally greater user benefit, although this is driven by the high value Bristol-
Cardiff business travel market. Consequently, there is a trade of between Gloucester connectivity and
Cardiff-Bristol connectivity. There are alternative means for providing Bristol-Cardiff service
enhancement, which is also not the primary objective of the MRH services, whereas losing out on
Gloucester benefits is costly as there are limited alternative options for inter-regional connectivity for
Gloucester.

Recommendation

Routing via Lydney supports the study objectives around linking inter-regional hubs and provides
greater user benefit than routing via Bristol Parkway when HS2 phase 2A is assumed in the base.
Routing via Lydney is therefore included in the recommended TSS.

MRH Birmingham Hereford

Additional 1tph Hereford — Birmingham Moor Street MRH service calling at Worcester Foregate Street,
Droitwich Spa and Bromsgrove.

Table 5.8 summarises the key user benefits by flow:

Table 5.8: MRH Birmingham Hereford Annual User Benefits

Flow Annual User Benefit (£) ‘
Worcester BR - Birmingham BR 739,528

Hereford - Birmingham BR 332,957

Hereford - Worcester BR 258,953

Bromsgrove - Birmingham BR 241,457

Droitwich Spa - Birmingham BR 129,933

Bromsgrove - Worcester BR 92,660

Worcester and Hereford — Birmingham commuting drive considerable user benefit, approximately 50 %
of the total benefit for the service. This is due to the limited existing peak hour offering. Commuting
journeys account for 64 % of the user benefit attributed to the service, more than any other STB TSS
service enhancement.
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Recommendation

Strong user benefits justify the case for improved service for Worcester and Hereford commuting.
Service is taken forward to the recommended TSS.

Swindon - Cheltenham

Additional 1tph Swindon — Cheltenham Spa service calling all stations.

Table 5.9 summarises the key user benefits by flow:

Table 5.9: Swindon Cheltenham Annual User Benefits

Flow Annual User Benefit (£)
Gloucester - Stroud 197,327
Stroud - Swindon 122,437
Gloucester — Swindon 107,467
Cheltenham Spa - Swindon 91,608
Cheltenham Spa — Stroud 82,774
Gloucester — Stonehouse 75,674

This service is proposed based on connectivity improvement recommendations identified to address
key connectivity gaps. The case is supported by reasonable commuting benefits for flows on the Stroud
Valley line — Gloucester and Cheltenham. Given the need for additional diagrams the service will carry
an OPEX cost that will need to be offset by the benefits under formal appraisal.

Recommendation

Service is carried forward to the recommended TSS as it supports connectivity objectives.

Extension of 1tph Cross-City to Worcester Foregate Street

Extension of 1tph of the existing West Midland’s Trains Bromsgrove — Birmingham New Street service
to Worcester Foregate Street with corridor calls at Droitwich Spa only.

The service is identical in both the Connectivity and Semi Fast TSSs however benefits are smaller under
the Semi Fast TSS due to abstraction of Worcester — Birmingham commuting demand on to alternative
services.

This service was proposed to support commuting connectivity primarily into Worcester; however the
majority of user benefit accrue to Worcester — Birmingham, despite alternative, faster options to make
an equivalent journey

Table 5.10 summarises the key user benefits by flow.
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Table 5.10: Cross-City extension to Worcester Foregate Street Annual User Benefits

Annual User Benefit (£)

Connectivity TSS = Semi Fast TSS

Birmingham BR - Worcester BR 307,567 235,499
Droitwich Spa - Worcester BR 106,870 121,046
Bromsgrove - Worcester BR 86,407 65,985
Droitwich Spa - Birmingham BR 54,910 54910
Lichfield Trent Valley - Worcester BR 40,102 41,712
Barnt Green - Worcester BR 34,450 39,632

Significant infrastructure improvements would be required to enable the running of Class 730s to
Worcester. There may also be operational constraints associated with introducing this fourth train per
hour from Worcester — Birmingham. All these factors must be borne out in future capacity analysis or
appraisal work.

Recommendation

Commuting connectivity improvements into Worcester and reasonable benefits justify the inclusion of
this service in the recommended TSS, although Worcester — Birmingham commuting may be better
met by alternative services and unknown capital costs may erode the business case for this service.

Extension of Westbury — Gloucester service to Worcester Foregate Street

Extension of the 1tph Westbury — Gloucester service to Worcester Foregate Street, with corridor calls at
Gloucester, Cheltenham Spa, Ashchurch and Worcester Shrub Hill.

Table 5.11 summarises the key user benefits by flow:

Table 5.11: Westbury — Gloucester extension to Worcester Foregate Street Annual User Benefits

Annual User Benefit (£)

Connectivity TSS Semi Fast TSS Calling
Calling Pattern Pattern
Bristol Temple Meads - Worcester BR 112,682 55,165
Cheltenham Spa - Worcester BR 100,571 82,850
Cheltenham Spa - Gloucester 63,357 34,112
Gloucester - Worcester BR 50,806 50,868
Ashchurch - Worcester BR 46,627 30,846
Bath Spa - Worcester BR 36,792 16,800
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As with the Cross-City line extension, this service exists in the Connectivity and Semi Fast TSSs. Benefits
are greater under the Connectivity TSS as demand to/from Worcester is abstracted on to the
CrossCountry service which is diverted via Shrub Hill in the Semi Fast TSS.

Recommendations

Gloucestershire — Worcestershire connectivity is a strategic ambition and is supported by the
connectivity analysis. Extension of this service provides a strong and coherent service that addresses a
key connectivity gap. Although user benefits are modest due to the comparatively low base demand
for these flows this service is included in the Recommended TSS.

Conclusions on recommended new services
The changes to the initial three TSS to form the Recommended TSS are:

e MRH Birmingham Cardiff service routed via Lydney, with an Ashchurch call added to improve
connectivity into Birmingham and support proposed development and a Bromsgrove call to
provide southwards connectivity.

e MRH Birmingham Bristol service retains STB TSS calling pattern; however, a Worcestershire
Parkway call is added to support local growth. This service also bridges the capacity shortfall
on northbound express services identified.

o Exeter — Manchester CrossCountry service calls at Worcestershire Parkway, linking the
Worcester area to regional hubs on the CrossCountry network without user disbenefits for
long distance travel which would be caused by diverting the service vis Shrub Hill.

e A new Gloucester — Bristol service, meeting identified local commuting user benefits and
supporting connectivity analysis recommendations.

The full recommended TSS with rationale is detailed in Table 5.1.

c. What interventions are we recommending?

A number of rail system interventions are be required to deliver the recommended TSS. Most of these
have previously been identified as requirements to resolve corridor constraints, and some are currently
in development, such as Worcester area resignalling. Further development work will be needed to
establish the cost and viability of the required interventions.

The required interventions and an indication of the services which trigger them are given in Table 5.12.
The table also highlights those interventions that are not necessarily pre-requisites to deliver service
improvements, but have been identified to make timetabling more robust and so aid service resilience.
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Table 5.12: Infrastructure interventions required to accommodate Recommended TSS.

Green are required to timetable services;
a choice between interventions.

Gloucester area — upgrade Parcels Line at Gloucester station
for passenger use to make movements easier to/from the
platforms and reduce the need for crossing between lines

Gloucester area - create additional East-facing bay platform
on North side of Gloucester station (parallel with Platform 4)

Worcester resignalling — change Absolute Block section
between Tunnel Junction and Droitwich Spa to four-minute
headways

Change Absolute Block section between Droitwich Spa and
Stoke Works Junction to four-minute headways

Increase platform capacity at Worcester Shrub Hill to allow
additional through services on top of turnbacks

Worcester resignalling — change Absolute Block section
between Norton Junction and Worcester Shrub Hill to four-
minute headways

Double track between Droitwich Spa and Stoke Works
Junction

Crossover allowing Worcester Shrub Hill services to access
Platform 2 at Worcester Foregate Street

Upgrade Abbotswood Junction to a double junction
Gloucester-Westerleigh track capacity —

Intervention to allow fast service to pass stopping service in
both the Up and Down direction.

Either

Separate Up and Down interventions at optimal locations for
timetabling.

e.g. Up: intervention at Yate (additional platform / dynamic
loop north of Tytherington turnout); Down: intervention south
of Tuffley e.g. dynamic loop leading off Down Charfield
(could join with Haresfield Loop)

Or

Intervention at single location that may be suboptimal for
specific timetable but more robust and easier to deliver.

e.g. four-track before and after Charfield to allow faster
services to pass slower ones; and upgrade Charfield goods
loops to passenger standard and to allow for longer freight
trains

Westerleigh Junction - four-tracking between Bristol
Parkway and Westerleigh Junction
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Required

would make timetabling more robust; split cells indicate

Service which triggers
intervention

New Bristol Gloucester, Swindon
Gloucester, and Birmingham
Cardiff services via Gloucester.

New 2tph Bristol Gloucester
services

New Ttph would require turnback
infrastructure

Multiple new & changed services
including new Bristol Worcester,
MRH Birmingham Hereford, and
extended Cross City Line

Performance robustness and
operational flexibility

New local Bristol Gloucester
services (1 or 2 tph additional)

New local Bristol Gloucester
services (1 or 2 tph additional)




y Wales and
~ Western

>

Required | Service which triggers

intervention

Cheltenham Spa station - create a south-facing bay More than 1 hourly service
platform terminating at Cheltenham Spa
from the south

Eckington Loop — lengthen Eckington Loop so that it can Longer Class 4 freight with
accommodate freight trains of up to 775m reduced capacity throughout
corridor owing to new services

Eckington Loop — further lengthen Eckington Loop and Performance robustness and
upgrade to passenger standard operational flexibility

Ashchurch Loop - extend the Down Goods Loop through Performance robustness and
Ashchurch for Tewkesbury station to produce a longer loop operational flexibility. Could
allowing faster services to pass slower ones allow new services with platform

Clearly, there are a number of major interventions identified. Whilst not unexpected, and in most cases
previously identified, further consideration is required of how interventions should be developed, and
business cases constructed.

The nature of the mix of services that the corridor has to accommodate and the constraints imposed
by the busy networks at either end, as well as the junctions and shared running with the GWML, mean
that a threshold is quickly reached when introducing new services which triggers the ned for major
interventions.

Recommended interventions - further detail

This section provides further information on the interventions identified in Table 5.12, presented in
order from north to south:

o  Worcester Area resignalling (including Abbotswood Junction)
e Eckington Loop

e Ashchurch Loop

e Cheltenham Spa Station

e Gloucester Station

e Gloucester to Westerleigh Junction

o Westerleigh Junction

Worcester Area Resignalling

Resignalling of the Worcester Area is currently in development and is proposed for CP7 (2024-29). This
represents a major opportunity to deliver an improved layout that will be required to accommodate the
new services identified in this study. The interventions identified as part of Worcester resignalling
support the developing plan for that scheme, which is led by Network Rail’s North West & Central Route
and is seeking funding for GRIP 1 funding.

Figure 5.13 shows the current and potential future layout of lines between Worcestershire Parkway,
Worcester Shrub Hill, Worcester Foregate Street and Droitwich Spa. This is an indicative diagram of the
potential layout and it is recognised that — for instance — freight lines may need to be separate from
the new platform.
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Figure 5.13: Indicative diagram of what the Worcester Area enhancements could look like
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Abbotswood Junction, a south-facing 30mph single track junction, is a constraint to both passenger
and freight services to and from Worcester. Options for its enhancement are currently in development
and will benefit services identified in this study. Enhancement may be delivered in tandem with the
Worcester Area resignalling.

Eckington Loop

Eckington Loop has been used in the capacity analysis to move the Class 6 freight off the Up Gloucester
North of Ashchurch for Tewkesbury, allowing a faster passenger service to pass it, before compliantly
re-joining the Main Line after it.

It is currently only long enough to accommodate freight trains of up to 499m, meaning that it would
need to be lengthened to loop the longest Class 4 and Class 6 services. Increasing the turn-in speed
from the current 15mph would also improve performance, however it is not vital to this timetabling.
The freight trains would only be in the loop for around seven minutes. An indicative diagram of the
extension of the Eckington Loops can be seen in figure 5.14

Ashchurch Loop

Extending the Down Goods Loop at Ashchurch for Tewkesbury to join with the existing line leaving the
MOD depot to produce a longer loop, allowing faster services to pass slower ones. The current loop is
only 448m long, if this were upgraded to passenger standard and potentially included an additional
Platform 3, allowing services to stop there rather than in Platform 2, this would allow through Down
services to operate at the same time as stoppers. It would also offer an alternative for looping longer
freight trains on the Down side to using Abbotswood Junction. This intervention is shown in figure 5.14
alongside the required Eckington Loop intervention.
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Figure 5.14: Indicative diagram of the Ashchurch and Eckington Loop extensions
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Cheltenham Spa Station

Given the historic termination of services at the two-platform station and the high volume of through
trains, the potential for an additional turnback facility in the form of a south-facing bay platform has
previously been identified as a relevant option.

Intuitively, Cheltenham’s location, in the centre of an increasingly busy rail corridor and with constraints
that restrict major interventions outside the boundaries of the town, points to the need for this scheme
to be revisited as part of the study.

In the Recommended TSS, accommodating more than one service terminating at Cheltenham from
the south is only possible by creating a bay platform at Cheltenham Spa. In the timetabling undertaken
there is not sufficient time to turnround all terminators in Alstone Carriage Sidings, so a bay is required.

A new bay platform is needed at Cheltenham Spa to facilitate the increased number of services
terminating or reversing direction at this station. Such a facility could also support the future extension
of any MetroWest services to/from Bristol, beyond Gloucester; and provide additional stabling in the
area.

An indicative layout for this scheme is shown in Figure 5.15, with additional infrastructure in red. Further
investigation would be needed to ascertain whether the entry to the bay platform should incorporate
Lansdown loop to add greater operational flexibility.
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Figure 5.15: Indicative diagram of a new bay platform at Cheltenham Spa
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Gloucester Area Resignalling

The Gloucester area is due for resignalling in CP8 (2029-2034). As with the Worcester area this provides
a major opportunity to improve a restrictive layout around Gloucester as well as on the main line. With
or before this there is an opportunity to improve routing options into Gloucester from the east through
an intervention funded by the Small Operational Enhancement Fund (SOEF). Recently mainline
headways have been reduced from four to three minutes, which creates a significant opportunity in
the corridor.

Gloucester Station

Platforming all trains in the Recommended TSS at Gloucester, including the Cardiff-Birmingham
service, is only possible with three minimum platform re-occupation margins, seven minimum platform
end conflicts and two shunt movements. Creating an extra platform would open up additional capacity
for both turnbacks and through services.

Building this on the Up side of the station next to Platform 4 would prevent the need for weave moves,
such as the Cardiff-Birmingham service having to use Platform 1. Potential platforming at Gloucester,
including the new Platform 5, is shown below in Figure 5.16:

Figure 5.16: Potential platforming at Gloucester, including the additional Platform 5
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This occupancy diagram shows that it would be possible for the new Platform 5 to be an East-facing
bay, only accessible for services coming from Horton Road Junction rather than Awre.

The benefits of this platforming are:
e  Only one minimum platform end conflict
e No minimum platform re-occupation margins

e The Class 6 freight train and Gloucester-Maesteg service do not need their departure times
flexing

e Thereis no need to add pathing to the Worcester-Bristol service after Horton Road Junction to
maintain compliancy

The only change is that the Nottingham-Cardiff service departs Gloucester 172 minutes later, although
it can make up this time en route.

A 3tph Bristol-Gloucester service would require a shunt move at Gloucester, with Gloucester Curve
Through Siding identified as an option (Figure 5.17). The recommended 4tph service would remove
this need as the wait time for the trains to provide the return journey would be reduced.

Figure 5.17: Gloucester Curve through siding circled in red
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A further opportunity (and requirement) at Gloucester is the scheme to upgrade the parcels line for
passenger use, reducing the need for crossing movements in the station approaches.

Gloucester to Westerleigh Junction

In order to accommodate the additional Bristol to Gloucester stopping services an opportunity for inter-
regional passenger trains to pass local passenger trains between Gloucester and Westerleigh Junction
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is required. This entails provision of major infrastructure in the form of dynamic passing loops. Two
potential options have been identified:

1. Up side loop near Yate and a Down side loop near Haresfield.
2. Up and Down side loops in a four-track formation near Charfield.

Both are major interventions with complex interfaces, notably in the case of the Charfield option, the
proposed new station at Charfield itself. These two options are detailed below.

Yate and Haresfield loops option

Two potential options at Yate are shown in Figure 5.18 below. No feasibility work has been undertaken
on any options presented. These are:

e Two-tracking on the Up side by creating a dynamic loop North of the turnout to the
Tytherington Single

e (Creating an additional platform parallel to Platform 1, allowing through services to use the
Up Charfield while the stopping service waits at the new platform

Figure 5.18: Indicative diagram of the potential interventions at Yate

Two solutions allowing a faster service to pass a
stopper at or close to Yate are to either create an
additional platform parallel to Platform 1 or two-
To Tytherington Quarry tracking North of the turnout to the
Tytherington Single line by creating a dynamic
loop. Both are shown in red

Up Charfield
Down Charfield

Yate Middle Junction

2
Yate | 1

Yate South Junction

Up Badminton Westerleigh Junction
Down Badminton f f
o Bristol Parkway

The entrance to the loop has been created north of the turnout to the Tytherington Single line. This is
so as not to impede movements to Tytherington Quarry. If it did start further south, using the existing
turnout, this would need to be upgraded to passenger standard.

There are only nine daily movements pathed to and from Tytherington, including one arrival and two
departures between midnight and 05:30 in the pre-Covid May 2020 timetable. However, if the amount
of passenger and freight trains increased, the impact on timetabling would need to be considered due
to services potentially needing to use the same path.
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The volume of freight trains accessing Tytherington is increasing (advice from operators in May 2021
is that this will reach four per day) however it is not known at this stage whether an extra services will
need new paths or utilise those already existing.

The loop would need to be long enough that a CrossCountry arriving into Yate three minutes after a
stopping service would be three minutes ahead of it by the time the loop turned back onto the Up
Charfield. The loop would also need to end before the Wickwar Tunnel, just under four miles North of
Yate.

If the loop was the chosen solution, the stopping service could not move straight back onto the Up
Charfield behind the CrossCountry as it would then be directly in the path of either the Cardiff-
Birmingham (via Bristol Parkway) or Bristol-Birmingham service. Extending the stop at Yate would solve
this issue but would lead to a long dwell there and a sub-optimal journey time.

A down passenger loop near Haresfield would be required to allow the Edinburgh-Plymouth
CrossCountry service to pass a new Gloucester Bristol service. This would be a dynamic loop on the
Down Charfield, potentially incorporating the existing goods loop at Haresfield (which would need to
be upgraded to passenger standard but would make use of existing infrastructure). This is
diagrammatically represented in Figure 5.19:

Figure 5.19: Extension of the existing Haresfield Loop on the Down Charfield to allow faster services to
pass slower ones
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Charfield loops option

An alternative to building new and separate passenger loops at Yate and Haresfield would be to extend
the existing up and down loops at Charfield. This would provide the required additional track capacity
in both directions at the same point in the corridor. Dynamic loops of sufficient length would allow
inter-regional trains to pass local trains.

If this timetabling solution was adopted it would mean:
e Adding a minute’s pathing to the CrossCountry services before they departed Yate

e The four-tracking would need to start/finish soon after the Wickwar Tunnel and continue a
similar distance past Charfield to maintain headway compliancy

e The turn-in/turnout speeds and speeds on the dynamic loops would need to be the same/very
similar to the line speeds on the Up and Down Charfield. This would allow through services
not to lose any time as they would use these dynamic loops

e The existing goods loops would need to be upgraded to passenger standard
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e The pre-Covid May 2020 timetable contains three freight services stopping in Charfield loops
(two Up, one Down). Therefore the existing crossovers from the Up and Down Charfield lines
would need to remain to allow for these movements

This solution would allow a 4tph Bristol Gloucester service that would allow CrossCountry services to
pass and be compliantly pathed back to Bristol Temple Meads. Whilst these paths have been validated
as far as Bristol Temple Meads, no examination of platforming or opportunities for turnrounds there
has taken place. Such services would be likely to form part of a wider Bristol area improvement following
planned MetroWest upgrades.

Charfield station proposal

The Charfield loops option would not be compatible with the current proposal for Charfield station,
although it could potentially create options for that station alongside the recommended services. For
example, it could allow faster services to pass stopping services at the station, which could also increase
the opportunities for regulation. This would represent a significant change from the current station
proposal, but it is likely that it could allow two Charfield calls per hour in each direction alongside the
improved local service in the Recommended TSS.

The timetabling undertaken in this study supports previous work that an hourly call could potentially
be achieved at a new station at Charfield alongside both the base level of local service (i.e. 2tph
between Bristol and Gloucester, which features in STB, Connectivity, and Semi-Fast TSS) and also the
improved level of local service in the Recommended TSS if the Yate / Haresfield loops option is
preferred.

Westerleigh Junction

The recommended TSS introduces three additional services per hour (the two additional Bristol to
Gloucester services and the MRH Bristol service) through Westerleigh Junction — which is already a
capacity and performance constraint for services in this corridor and on the GWML to London and South
Wales. The additional MRH service may not require intervention, but neither additional Bristol to
Gloucester service can be accommodated without intervention, which would be major, complex, and
costly at this location. However, any intervention would have much wider benefits (and may also be
triggered by off-corridor service enhancements) and may be required to deliver acceptable
performance robustness for any more trains through the junction.

One potential solution would be to introduce four-tracking west of Westerleigh Junction to allow
parallel departures between services departing towards Yate and Hullavington. Again, no feasibility
work has been undertaken on this option and the complexity is understood. This option is shown in red
in figure 5.20.
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Figure 5.20:Westerleigh Junction. New infrastructure in red

Extension of the Up Charfield to Bristol Parkway would reduce the need for a faster service to dwell at
Bristol Parkway longer to maintain headway compliancy with an earlier slower departure. Typically, this
would be an InterCity Express Train being held up by a Gloucester or Worcester-bound stopper.

The double-tracking on the Down side starting East of Westerleigh Junction would mean that a service
from Swindon could arrive into Bristol Parkway from Hullavington at the same time as a train crossed
the junction to join the Down Badminton from the Down Charfield.

If the four-tracking were in place, it would mean that the occupancy diagram for Westerleigh Junction
would be as shown in Figure 5.21:

Figure 5.21: Occupancy diagram for Westerleigh Junction, including Ttph Bristol-Gloucester, with four-

tracking
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This would allow IET services to remain on their base timetable paths. It would also reduce the number
of minimum margins across the one-hour period to two: one headway and one junction margin.

This intervention, together with the others already discussed in the southern part of the study corridor,
would allow parallel departures from Bristol Parkway, thereby enabling the 4tph Bristol Gloucester
service. However, significant benefits would be realised for a range of other passenger and freight
services as a result of this scheme. For example, these include the aspirations for GWR service
improvements on the Great Western Main Line (GWML); future passenger services between the West
of England/Oxfordshire/East-West Rail orbital route; and both through freights and those requiring
access to Stoke Gifford yard. These plans would be expected to support the business case for such an
intervention.
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Conclusions on Recommended Interventions

Accommodating the Recommended TSS requires a number of significant interventions. An intervention
is required between Bristol Parkway and Westerleigh Junction to accommodate all additional trains on
top of the base services. Four-tracking is suggested, but more investigation would be needed to
determine feasibility.

Dynamic loops in different locations on the Up and Down sides or four-tracking in the Charfield area
are also needed to timetable one or two new Bristol Temple Meads-Gloucester services per hour. More
work around the different locations would be needed to identify the best opportunities for through
trains to pass stopping services.

These interventions in the south of the corridor are needed to deliver one additional Bristol to
Gloucester service, but once undertaken they create enough capacity for two additional Bristol to
Gloucester services, delivering the proposed 4tph Bristol to Gloucester metro-style service.

The 2tph Bristol-Gloucester option also improves timetabling at Gloucester as it removes the need for
a shunt move to the Gloucester Curve Siding via Horton Road Junction. Instead, services have much
shorter turnround times in the platform.

To make Gloucester work more efficiently and accommodate identified services a new bay platform
accessible from the East is recommended. This would also reduce almost all minimum margins
identified at Gloucester. In the same location, a scheme already identified to upgrade the parcels line
would bring equal benefits and develop resilience of the network in the area.

Similarly, if more than one service per hour terminates at Cheltenham Spa then a new bay platform
would be required there. Even with only one terminating service, adding the bay platform would add
another level of robustness and allow for further use beyond that tested in this study.

Resignalling in the Worcester area delivering modern functionality is a prerequisite for the service
enhancements identified.

Of the other interventions identified as adding a greater level of robustness to any timetabling, the
three which would best allow the timetable to recover in the event of any perturbation are:

e Two-tracking between Droitwich Spa and Stoke Works Junction

e Adouble junction at Abbotswood Junction

e Additional tracks in the Ashchurch area

These are areas in particular where the timetabling has been done compliantly but with a significant
number of services running at minimum margins.

d. How should we progress these interventions?

This study establishes a compelling rationale for service enhancements which could deliver significant
improvements to the rail offering on the Bristol to Birmingham corridor. These service enhancements
address the shortfalls identified in the connectivity analysis. The service enhancements along with the
other outputs of this study should be used to establish a comprehensive strategic vision for
development of the rail system in the corridor and to develop investment cases for the interventions
identified.
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It is recommended that early development work is undertaken in the form of feasibility studies on the
required interventions as a result of this study. This will provide a view on cost and feasibility that will
allow potential construction of business cases, alongside further understanding of benefits.

Interventions may be taken forward individually to unlock specific service enhancements or as
packages of interventions which unlock groups of service enhancements for sections of the corridor.
Further analysis is required to establish the cost and feasibility of the identified interventions. Likewise,
further in-depth economic analysis will be needed to identify the full benefits of the proposed services
enhancements.

Further work is required to understand how interventions may be phased to deliver incremental
benefits, and how business cases may be packaged to recognise, and allow contributions from, the
multiple beneficiaries of specific interventions.
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6. What are the answers to the Strategic
Questions?

What interventions are necessary to deliver the rail capacity and
connectivity required to best support growth between Bristol and
Birmingham and key settlements in between?

What interventions are required to ensure that demands for long distance
travel and freight requirements can be met on the Bristol to Birmingham
Corridor?

Interventions have been identified which are necessary to deliver a recommended specification of new
and amended passenger and freight services. The theme of these two strategic questions recognises
the distinction between local and long-distance services. However, in a long, shared rail corridor with a
mix of traffic such as the Bristol Birmingham corridor it is rarely practicable to separate interventions
as being only required for certain types of new service. Magjor interventions are recommended, and
these are generally driven by the range of new and amended services. Therefore, these strategic
questions are answered jointly.

Areas where significant interventions are required are the Gloucester and Worcester areas, mainline
track capacity in the south of the corridor, Westerleigh Junction, and Cheltenham Spa station. Potential
solutions have been identified, however no development work has been undertaken as part of this
study.

Table 6.1: Interventions required by the Recommended TSS

Area Necessary interventions ‘

Gloucester area Improved layout and signalling functionality between station and mainline
Increased platform capacity

Worcester area resignalling | Layout and signalling functionality including junction, track, and platform
capacity

Gloucester - Westerleigh | Additional lines to allow passenger trains travelling in the same direction to

track capacity pass one another

Westerleigh Junction Increased Junction capacity

Cheltenham Spa station Increased Platform capacity

Ashchurch Loop Down good loops lengthening

Eckington Loop Loop lengthening

The interventions will enable delivery of a recommended specification of new and amended services
that have been identified as required in order to support growth between Bristol and Birmingham and
the key settlements in between, the long distance passenger market, and the rail freight market.

This Recommended TSS delivers increased capacity and connectivity in response to identified goals
through new services and revised calling patterns. The inclusion of the services in the Recommended
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TSS is supported by benefits appraisal. The changes to passenger services proposed in the
recommended TSS are listed in table 6.2:

Table 6.2: Service enhancements proposed in the Recommended TSS

Service
Enhancement

Description

Corridor Calls

Rationale

Bristol —
Birmingham
Moor Street

Hereford —
Birmingham
Moor Street

Cardiff —
Birmingham
Moor Street via
Lydney

Swindon —
Cheltenham

Worcester
Foregate Street
— Birmingham
New Street

Westbury —
Worcester
Foregate Street

Exeter —
Manchester

Maesteg —
Gloucester

Gloucester —
Bristol Temple
Meads

New service

New service

New service

New service

Extension

Extension

Calling
pattern

Early
termination

Two new
services per
hour

Proposed MRH
service with
alternative calling
pattern

Proposed MRH
service

Proposed MRH
service with
alternative calling
pattern and
recommended route

Western Gateway
aspiration

1tph Cross-city line
service extended to
Worcester

GW DA Gloucester -
Westbury extended
to Worcester

Existing XC service
with alternative
calling pattern

Existing TfW
Maesteg —
Cheltenham
terminated early

New service creating
metro-style
frequency between
Gloucestershire and
Bristol

Bristol Parkway,
Cheltenham Spaq,
Worcestershire
Parkway

Worcester Foregate
Street, Droitwich
Spa, Bromsgrove

(Lydney),
Gloucester,
Cheltenham Spaq,
Ashchurch,
Bromsgrove

Gloucester

Droitwich Spa

Gloucester,
Cheltenham Spa,
Ashchurch,
Worcester Shrub
Hill

Bristol Temple
Meads, Bristol
Parkway,
Cheltenham Spa,
Worcestershire
Parkway,
Birmingham New St

Gloucester only

Bristol Parkway,
Yate, Cam &
Dursley
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Greatest benefit accrued to
Bristol Parkway and Cheltenham
Spa flows when fast running as
currently specified.

Supports Worcester area inter-
regional connectivity and
strategic growth around
Worcestershire Parkway

Strong benefits case as currently
specified

Strong benefits and journey time
case for routing via Gloucester
and Lydney.

Additional calls support growth
at Ashchurch and links
Bromsgrove to south

Delivers high priority connectivity
recommendation and
considerable benefits

Delivers connectivity
recommendation; strong benefits
for additional commuting option
from Worcester

Delivers connectivity
recommendation of strategic
importance; reasonable benefits

Delivers connectivity
recommendation of inter-
regional connectivity for
Worcestershire without
disbenefits of diversion to Shrub
Hill

Removal reduces operational
constraints at Cheltenham; lost
connectivity more than offset by
other new services

Delivers key priority in
connectivity analysis and strong
benefits case
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Opportunities have been identified through the study for the significant development of rail freight in
the corridor, to exploit new and expanding markets for intermodal and express logistics traffic
particularly. The interventions highlighted will provide enhanced facilities for freight, including
terminals located in the corridor such as Tytherington Quarry and Westerleigh, together with through
movements to destinations further afield.

To facilitate the projected freight growth, the study recommends additional freight paths, comprising
two per hour in either direction, for both the South Wales — Lydney - Gloucester and Bristol — Yate -
Gloucester routes, with these being combined north of Gloucester as 2tph continuing to Abbotswood
junction.

Considering the two paths per hour proposed, one should be a class four and one should be a class six,
to account for the variety of freight services using this corridor and to allow for an uplift in intermodal
services (which are typically of a class four standard). The proposed additional paths are expected to
allow sufficient provision to also include for new express logistics traffic, however this aspect should be
kept under review in future planning as more becomes known around the prospects for and needs
associated with this emerging type of rail freight.

Alongside the interventions the study has identified considerations for development of the rail system
in the corridor. These include accessibility, extended hours of service, and improved interchange times.

Specific considerations for freight growth include the recommendation that any future freight loop on
the corridor should be minimum 1km long with minimum entry and exit speeds of 40mph. This will help
facilitate longer and heavier trains and enable more efficient journey times.

A key future opportunity to support both passenger and freight is electrification, which could
potentially be combined with gauge enhancement to facilitate the transport of the largest containers.
Electrification would allow longer and heavier freight services to be run in the corridor, while also
helping to address some of the performance challenges posed by the severe gradients present within
the route, notably the Lickey Incline.

How should the desire to improve journey times be reconciled with the need
to serve expanding and new communities on the Bristol to Birmingham
Corridor?

This study has looked in depth at how connectivity can be improved on the corridor and the relationship
between additional calls and journey times. The criticality of journey times is evident in the economic
analysis undertaken and has led to the recommendation that distinction between service groups is
retained, with only certain high strategic value calls added to inter-regional services, and new local
services introduced. This plays to the strategic advantages of rail as well as a well-established reliable
and efficient mode of operation.

The recommendations for additional calls and new services achieves the best balance between
connectivity and journey times. The recommendations maintain the current local and inter-regional
service distinctions and deliver prospective journey times in line with current expectations. Additional
strategically valuable calls are distributed and limited to -at most- two additional calls.

To provide Worcestershire with improved inter-regional connectivity, inter-regional calls have been
added at Worcestershire Parkway. This prevents the journey time penalty of calling at Worcester Shrub
Hill and utilised the strategic opportunity presented by the new station, in agreement with stakeholders.
Connectivity to Worcester Shrub Hill and Foregate Street is also improved through the creation of a
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2tph local service from Bristol Temple Meads to Worcester Foregate Street. This means that as well as
inter-regional connectivity improvements through calls at Worcestershire Parkway connectivity into
Worcester itself is improved through the expansion of local service provision. The Recommended TSS
also proposes a new direct connection between Bromsgrove and Gloucester and Ashchurch by adding
a Bromsgrove call to the MRH Birmingham Cardiff service which is routed via Gloucester and Lydney.

Gloucester sees an improvement in inter-regional connectivity through the introduction of the new
MRH Birmingham Cardiff service which this study recommends goes via Gloucester and Lydney. To give
further connectivity to Gloucester without impacting journey times this study has recommended an
additional 2tph between Bristol and Gloucester bringing the level of local service on the south of the
corridor to 4tph Bristol — Gloucester. Two of these services are extended up to Worcester Foregate Street
meaning that there would be a 2tph Gloucester to Worcester local service. This fills a current
connectivity gap in the timetable between Gloucester and Worcester as well as delivering an increased
service provision for local stations in the north of the corridor.

The major growth proposed at Ashchurch Garden Town would be supported through an increase in
frequency on local services into Bristol and Worcester as well as improved direct connectivity into
Birmingham. The potential infrastructure option identified at Ashchurch for Tewkesbury station would
allow a third platform to be added should this be merited by additional demand.

What is the role of rail in the corridor in supporting the UK government
policy objective of net zero carbon emissions by 2050?

Rail in this corridor will play a crucial role in supporting the UK government policy objective of net zero
carbon emissions by 2050, together with the related objectives and targets set locally. Rail is a low
carbon emitting form of transport and efficiently moves large volumes of passenger and freight
between urban areas.

The TDNS recommends that the Bristol to Birmingham route is electrified. This study supports the
traction decarbonisation solution for this corridor as electrification. A fully electrified Bristol to
Birmingham corridor will play a key role in decarbonising rail and supporting the UK government policy
objective of net zero carbon emissions as it will reduce the use of carbon emitting diesel traction on the
corridor. It will provide low carbon emitting travel on both local and intercity services throughout the
corridor.

Electrification will also give the opportunity to run freight trains under electric traction through the
corridor. This unlocks the possibility of decarbonising more of the UK’s freight movements, both by
‘greening’ the rail freight fleet itself; and (much more importantly) by moving more of the freight
currently on the road networks to rail i.e. achieving a modal shift. . Rolling stock changes considered for
the corridor should be in line with these recommendations.

This recommendation to electrify the corridor will be developed further in regional decarbonisation
strategies in consultation with operators and other stakeholders. Rolling stock changes considered for
the corridor should be in line with these recommendations for electrification.

First & Last Mile opportunities — referring to the provision of sustainable travel options for the whole
journey, not just the rail element — should continue to be developed by the stakeholders engaged with
this study. Specific opportunities at stations have been identified, including better interchange between
modes (notably rail/bus); investment in cycle parking and electric vehicle recharging; and
management/restraint of private car parking where appropriate. Such ambitions should also be
enshrined in station master-planning, where new and upgraded facilities are being planned.
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7. What is the answer to the headline
question and what are the next steps?

a. What is the answer to the headline question?

How can rail best support sustainable economic and housing growth
between Bristol and Birmingham?

Rail in the Bristol to Birmingham corridor can best support economic and housing growth through
providing greater connectivity between the corridor’s key urban areas — both those existing and those
planned for major growth.

The Bristol to Birmingham corridor contains large urban areas which are home to significant housing
development as identified by this study’s economic analysis. This growth of housing and population
throughout the corridor will create increased demand for travel to other urban areas both in the corridor
and beyond. This corridor also contains large urban areas such as Bristol, Birmingham, Gloucester,
Worcester, and Cheltenham which are key regional hubs for tourism, employment, and education.
Access to these hubs is a key driver for rail journeys on the corridor and providing better connectivity to
these stations is key to increasing journeys made by rail within the corridor.

Analysis carried out as part of this study has identified significant connectivity gaps for both local hubs
and regional hubs located off the main line in the corridor, as well as significant opportunities for further
improved connectivity between major hubs on the mainline. By offering a greater service provision to
these areas rail can enable better access to work, education, leisure, and business travel for residents.

Development of rail services towards delivery of the Recommended TSS will address the significant
connectivity gaps identified on this corridor that are an impediment to the role of rail in supporting
growth. Improved service provision and connectivity for the regional hubs located off the mainline and
the smaller stations on the mainline will transform the attractiveness of rail and the viability of making
local and long-distance journeys by rail instead of other modes.

At the same time the provision of improved inter-regional services, and protection of journey times by
retaining the separation between service groups, recognises the continued national strategic
significance of the corridor and will deliver substantial improvements in journeys for which rail should
be the natural choice.

In particular, local hub stations in the south of the corridor would see a significant uptick in frequency
into Bristol and Gloucester; regional hubs off the mainline in Gloucester and Worcester would have
significant increases in connectivity and frequency; and Ashchurch for Tewkesbury would see an
increase in frequency on local services into Bristol and Worcester as well as improved direct connectivity
into Birmingham.

The study recommendations make the most of the opportunities afforded by major planned service
changes in the corridor including the Midlands Rail Hub project, as well as significant asset-driven
upgrades such as Worcester resignalling, and therefore are made at an opportune time to support and
influence those projects.
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The recommendations of this study support the Government’s Levelling Up agendaq, in line with the
vision announced at the 2020 Spending Review, by making the case for infrastructure and improved
local transport that supports communities and improves everyday life in the region.

A better-connected Bristol to Birmingham corridor will support national and regional decarbonisation
targets. As rail journeys on the corridor become more accessible and practical for the corridor’s
population it will support the capture of journeys from less green modes of transport, notably the
private car.

If decarbonisation targets are to be met the attractiveness of public transport needs to be enhanced
and the recommendations to improve connectivity and service provision on this corridor will go a long
way to achieving this. The role of First & Last Mile connectivity has also been highlighted, where rail
forms one part of a whole journey which can be made by sustainable means of travel.

Similarly, sustainable economic growth and environmental objectives can be supported by rail’s
contribution to modal shift from road freight, particularly on the M5 motorway which parallels the
Bristol to Birmingham rail corridor. The study has identified the opportunities for rail in new and
growing markets — intermodal and express logistics — and responded by recommending upgrading both
timetable provision and relevant infrastructure.

b. What are the projects and programmes for further
development?

In order to deliver the service improvements within the Recommended TSS a number of strands of
development will need to be pursued. These will include development and feasibility studies to further
develop interventions identified in this study as well as support and provision of information for projects
already planned or in motion. The potential cost and options for incremental phasing over time will
need to be key priorities in further development work.

In particular the outputs of this study will be used to support, inform, and influence the existing
Midlands Rail Hub and Worcester resignalling projects, and the scope of the upcoming Gloucester area
resignalling.

Whilst ultimately it is anticipated that interventions will be associated with the service enhancements
that they help deliver it is likely that a further phase of development on the corridor as a whole is
valuable. This would take the services and interventions identified in this study and develop them
further to understand the feasibility and inter-dependencies, whilst undertaking the next phase of
economic and timetable validation of the proposed service specification.

This study would need to include all the areas for intervention identified that are not already within
planned or existing programmes. It is expected that this would include:

e Gloucester area interventions

e Gloucester - Westerleigh track capacity

e Westerleigh Junction

e Cheltenham Spa station

e Eckington and Ashchurch loops
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c. What are the next steps for these projects and
programmes?

Further development

Delivering the strategic vision for the Bristol to Birmingham corridor depends upon a portfolio of
services and interventions which will deliver major improvements. This systemwide upgrade should be
further developed into a programme for strategic rail investment for the Bristol to Birmingham corridor.

The opportunity for incremental outputs including those that could be realised with no or little
intervention needs to be considered and factored into industry consultation on service specification.

The case for investment will need to consider other separate but related work that is already underway,
such as Network Rail’s decarbonisation and accessibility workstreams. It will also need to interface with
the separate and distinct Midlands Rail Hub and Worcester resignalling projects, by integrating their
outputs with the corridor vision.

Ultimately, promoters of some of the projects arising from such a programme are likely to seek
investment through entry into the Rail Network Enhancements Pipeline (RNEP). Any such project could
enter RNEP at the appropriate stage and progress through the pipeline towards full investment funding.
However, a further period of development is recommended before submission of a Decision to Initiate.

Recent strategic studies led by Network Rail, such as the West of England Line study completed in 2020,
adopted a package approach to progressing interventions, where related infrastructure proposals were
grouped for submission to the RNEP process based on benefits delivered. This model will be considered
for the proposals identified by the Bristol to Birmingham study.

Figure 7.1 shows the Rail Network Enhancements Pipeline process:

Figure 7.1: Rail Network Enhancements Pipeline process

Stage 1: Decision to , Stage 2: Decision to . Stage 3: Decision to Stage 4: Stage 5:

Acceptance

Determine  DPevelop > Develop Design Design Deliver Deliver Deploy

Strategic Outline
Qutline Business
Business Case (0BC)
Case (SOBC)

Full Business
Case (FBO)

The nature of the study questions and conclusions imply that other means of further investment than
central government transport funding must be explored and there are opportunities to align further
development with STB and strategic transport planning partner workstream and funds. This is
particularly the case where certain outputs represent significant benefits to partners, and where central
government funding may be harder to secure.

It is intended that the substance of the programme strategic case is established by this study, which
has also established some fundaments of the economic case. Further development will need to set out
how the interventions identified can be separated and identified as priorities for progression.
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Integration with other programmes and schemes should also be considered to ensure that benefits can
be apportioned appropriately.

The close engagement established with partner organisations outside the rail industry, who have
interests in supporting planned growth should continue, with periodic review and updating of the
premises and assumptions around growth made in the study.

There is a clear role for the study outputs to be championed and progressed by partners, including as
part of rail and investment strategies, particularly where outputs align with those already identified.
Examples here include the Western Gateway Midlands to South West Strategic Corridor Partnership
Group, for which this study represents important evidence.

Equally the proposed Western Gateway task force groups will offer a means to progress aspects of the
recommendations, specifically around accessibility, hours of service, and interchange, once established.

Informing existing and planned workstreams

It is important that the recommended strategy and the evidence established by this study are factored
into interfacing strategic and development workstreams. There is a clear role for the outputs of the
study to support the case being constructed for Midlands Rail Hub services. The study supports these
services and offers evidence on both their potential strategic value and also the interventions that may
be required to accommodate them alongside other planned services. As the MRH OBC is developed
further testing of proposed improvements to the MRH base specification will be required to support
this study’s conclusions.

The Midlands Connect Strategy is currently undergoing a refresh. The three cornerstones of the
strategy are Economic Recovery, Levelling Up of society and decarbonising the economy. This study
should be used to inform the Midlands Connect Strategy and support the achievement of its
aspirations.

Proposals for new stations in the corridor should be considered against the outputs of this study
including the recommended passenger service developments. It is important that new station
proposals are developed in consideration of the longer-term vision for service development, but equally
they cannot be held back by developments that rely on significant interventions that cannot be
guaranteed to proceed. Ultimately a clear understanding of dependencies, phasing options, and
strategic choices is required so that funders and service specifiers can be confident in investment, and
have the evidence to choose between outcomes if trade-offs are required. This needs to be addressed
for any new station proposals in the Bristol Birmingham corridor, and is an immediate development
priority in the case of Charfield station.

Study outputs also form a clear input into the relevant regional decarbonisation strategies. TDNS has
recommended that the Bristol to Birmingham corridor is electrified, a proposal supported by this study.
Network Rail Western Route Strategic Planning are in the progress of responding to TDNS and
establishing a programme for electrification on the corridor.

The outputs from this study will influence the scope of maintenance and renewals works in the corridor
including resignalling and junction renewals. This is highly relevant to Worcester resignalling as
discussed. Early development of Gloucester area resignalling is ongoing and the outputs of this study
need to be fed in.

The outputs provide vital evidence for and will need to be factored as inputs into future strategic
planning activities including Network Rail’'s Greater Bristol Strategic Study, which will commence in
2021 and seek to answer a similar strategic question to that posed this study: How can rail best support
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sustainable economic and housing growth in Greater Bristol? Equally, strategic development work
undertaken by partner organisations such as WECA will be enriched by the study outputs and will need
to factor these in.

d. Summary answers and recommendations

How can rail best support sustainable economic and housing growth between Bristol and Birmingham?

Strategic Questions & Study Recommendations Next Steps

What interventions are necessary to deliver the rail capacity and connectivity required to best support growth
between Bristol and Birmingham and key settlements in between?

What interventions are required to ensure that demands for long distance travel and freight requirements
can be met on the Bristol to Birmingham Corridor?

How should the desire to improve journey times be reconciled with the need to serve expanding and new
communities on the Bristol to Birmingham Corridor?

Study outlines a Recommended Train Service Specification (TSS) featuring P,F | Further develop service
improvements to service groups designed to maximise benefits, accommodate improvements with
stakeholder aspirations, and address connectivity shortfalls; and additional stakeholders; influence
freight paths to facilitate rail freight growth notably intermodals and express existing programmes;
logistics. inform future strategic

planning work

¢ Midlands Rail Hub inter-regional services

e Local services between Gloucester and Bristol Temple Meads;
Westbury and Worcester Foregate Street; Cheltenham and Swindon;
Cheltenham and South Wales; Bromsgrove and Birmingham

e Inter-regional services between Exeter to Manchester

e Freight paths

Study outlines recommended rail system interventions for new and improved P,F | Undertake feasibility
infrastructure, designed to deliver the Recommended TSS, featuring both studies on new

capacity and resilience benefits and building on network upgrading already interventions and
planned: inform cases for existing

interventions

e  Worcester Area resignalling including Abbotswood Junction

e Eckington Loop extension

e Ashchurch Loop extension

e Cheltenham Spa new south-facing bay platform

e Gloucester Area resignalling

e Gloucester Station new platform and layout upgrade

e Gloucester to Westerleigh Junction track passing loops

e  Westerleigh Junction to Bristol Parkway four tracking
Study recommends further interventions to complement the proposed train P Consider implications
service and infrastructure upgrading including: and options as part of

development studies
e Extended hours of service
e Improved interchange times
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Strategic Questions & Study Recommendations

Type

Next Steps

What is the role of rail in the corridor in supporting the UK government policy objective of net zero carbon

emissions by 2050?
Study recommends that First & Last Mile opportunities include: P Review and prioritise
opportunities in corridor
e Station master-planning to include the following: with LTAs for early
e Integrated design for rail and bus interchange delivery i.e. Quick Wins
¢ New and improved provision for electric vehicle charging
New and improved provision for cycle parking
e Car parking management measures
Study recommends that opportunities to review and develop freight aspects F To be developed
are progressed including plans for new and improved terminals and facilities, through partnerships
notably for express logistics traffic. with STBs and FOCs
including Western
Gateway Freight Study
Study recommends minimum standards for freight infrastructure including F To be developed as part
improved passing loop lengths, entry and exit speeds of rail system
interventions (above)
Study recommends full electrification consistent with TDNS findings P,F | Tobe developed
through Regional
Decarbonisation
Strategies
Study recommends that future passenger and freight rolling stock P,F | To be developed

programmes should reflect TDNS proposals

through Regional
Decarbonisation
Strategies

Type: P = Passenger; F = Freight
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