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Abbreviations/Acronyms
AONB

Area of Outstanding Natural Beauty

AQMA

Air Quality Management Area

ATOC

Association of Train Operating Companies

BCR

Benefit: Cost Ratio

CA

Conservation Area

CRN

Calculation of Railway Noise

DfT

Department for Transport

DMU

Diesel Multiple Unit

GDP

Gross Domestic Product

GRIP

Governance for Railway Investment Projects

GWR

Gloucestershire and Warwickshire Railway

HS2

High Speed 2

IEP

Intercity Express Programme

LB

Listed Building

LPA

Local Planning Authority

NIRR

Noise Insulation (Railways and Other Guided Transport Systems) Regulations

NPV

Net Present Value

NR

Network Rail

OB

Optimism Bias

ORR

Office of Rail Regulation

OWW

Oxford, Worcester and Wolverhampton line

PDFH

Passenger Demand Forecasting Handbook

PPM

Public Performance Measure

RUS

Route Utilisation Strategy

SM

Scheduled Monument

TOC

Train Operating Company

TPH

Train Per Hour

WCML

West Coast Main Line
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Executive Summary
As well as being an internationally important tourist destination, Stratford-upon-Avon is an
important regional centre with approximately 30,000 residents and businesses providing
22,000 jobs. Since the old line to Honeybourne junction was closed in 1976, the Town has
suffered from the lack of a rail connection to the east-west Cotswold Line (providing rail links
to Oxford and Worcester) and onward to Cheltenham, Gloucester and the South-West. A
further impetus for consideration of the reinstatement of the Stratford-Honeybourne link has
been the significant growth in Cotswold Line traffic following re-doubling works completed
in 2010. In a climate of national rail passenger traffic growth exceeding 7% p.a1 and
increasing awareness of the environmental sustainability arguments for rail, this Study was
commissioned to examine the outline business case.
The Study brief sought to establish the feasibility of reinstating this link along the previous
alignment and the associated environmental impact taking account of the residential
development and other changes which have occurred since closure.
Taking account of current demand levels on the Cotswold line, the agreed output specification
was that the new works should provide sufficient capacity for 2 passenger trains per hour in
each direction. Taking account of physical constraints, especially in the built environment
immediately to the south of Stratford station, various route development options were
considered. A particular issue concerned the crossing at Evesham Place which, if at grade,
would involve re-instatement of a level crossing. This would result in significant delays to
road traffic – an issue known to be of considerable concern to local residents and the highway
authority, Warwickshire County Council. The Office of Rail Regulation provided a strong
steer that it would be unlikely to support any application to reinstate this level crossing. Route
development work concluded that a grade separated solution, with the railway in a new diveunder structure, built to Network Rail Design Standards, would be the best technical solution
for this section of route. The Study Steering Group took the view that, whilst the capital costs
would be higher, it made most sense to adopt this grade separated solution as a basis for
moving forward.
Another technical consideration concerned the required length of twin track on the new route.
In order to reduce construction costs, the recommended solution is to install single track from
Stratford station for 4.8 km to Milcote, twin track in the more easily constructible rural
section (8.0km) from Milcote to Honeybourne junction and an additional single track
alongside the existing Cotswold Line for 1.7km from Honeybourne junction to Honeybourne
station. The exact length of twin track required to support the required service plan is
subject to some uncertainty as it would depend on the ability to fit an attractive passenger
service with the future timetable. Twin-tracking south of Milcote would require the removal
of the “Greenway” cycle path; this has become an important element in Stratford’s
recreational offer and it will be necessary to secure an appropriate alternative route.
This Report package includes design drawings of the preferred option to the equivalent of
Network Rail GRIP Stage 3 status. Cost estimates have been built up from tendered unit rates
for comparable works. In view of the greater complexity of works in the urban section and
relative lack of comparable rates, an Optimism Bias (OB) factor of 40% has been applied to
these works; whilst an OB factor of 15% was considered to be reasonable for the more
straight forward (and better evidenced) rural section. The resultant cost estimate for the
14.5km scheme (works only, at 2012 prices) is £76.0 million.
As noted above, the rationale for the scheme would be to improve rail links, centred on
Stratford, for local and regional demand, with potential to cater for longer distance
movements. In this context, Worcester and Oxford were considered to be the natural
destinations that would benefit from direct rail services to/from Stratford. There has been a
1

Source National Rail Trends (ORR). Figures relate to growth over the period 2010-2011.
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long standing aspiration to improve the service between Stratford Upon Avon and
Leamington Spa. Its provision as an extension to a Worcester to Stratford service was
considered to have potential. On this basis, the demand for new rail services was estimated
for two service options:
Option 1 – An hourly Leamington Spa to Worcester service and an hourly Stratford-uponAvon to Oxford service
Option 2 – An hourly Stratford-upon-Avon to Worcester service and an hourly Stratfordupon-Avon to Oxford service
Demand was estimated using a bespoke “gravity” model taking account of the observed rail
flows on the Cotswold line adjusted for distance between settlements and population size.
Current flow levels were made available to the Consultant but, for reasons of confidentiality,
could not be presented in this Report. There is estimated to be an increase in demand of
nearly 250,000 trips in the scheme opening year (2019), over the nine market segments
considered; this amounts to a 46% increase compared to “without Scheme” flows.
The economic appraisal2 of the scheme compares costs (capital, operating and maintenance)
with forecast revenue, passenger, other transport and environmental benefits. Benefits were
calculated as changes in the costs of travel in transport networks with and without the Line
reinstated. The majority of benefits (almost 90%) are passenger time savings arising as the
new line would provide a faster means of travel for existing rail passengers and those
transferring from car. Movements between Worcester-Stratford, Evesham-Stratford and
Stratford-Oxford provide the main sources of these benefits with timing savings (including
reduced waiting time) making up almost 90% of the total.
The “base case” appraisal results (assuming annual demand growth of 4%) show the
economic performance of the Scheme to be modest with a Benefit:Cost Ratio (BCR) of just
over 0.8:1. The results for both service options are very similar. However, the analysis shows
that the forecast rate of traffic growth has a significant effect on economic performance: if the
market grows at 6% (rather than 4%) per annum, the BCR increases from 0.84:1 to 1.33:1 and
if there is 10% additional demand in the opening year and lower construction costs this ratio
increases to between 1.94 and 2.03:1. Traffic on the Cotswold Line has grown at an average
annual rate of 6.1% over the two years ending in March 2012, suggesting that market growth
closer to 6% per annum is attainable.
Additionally, there would be important economic benefits arising from rail freight, additional
tourist spend and improved rail network resilience which have not been quantified at this
stage in the process.
Whilst the Cotswold Line is cleared only to rail freight gauge W6A, freight trains up to this
gauge will have the opportunity to re-route, releasing capacity on other routes. This may be
especially beneficial on the route through Oxford and Banbury to the north of England from
the south coast ports. This benefit is not quantified as it is highly dependent on forecasts of
freight demand and capacity looking some years ahead and the appetite of operators for
daytime paths on the reinstated Stratford to Honeybourne line compared to movements during
the night on other routes.
The new line will also contribute to improved network resilience especially when sections of
the regional network are undergoing periodic maintenance.
Tourism is an important contributor to the economy of Stratford. To the extent that the new
rail line generates more tourists, rather than a change in the choice of travel mode, it will
contribute to economic growth (regional Gross Value Added) through additional indirect jobs.
2

The appraisal follows the procedures and assumptions set out in Department for Transport Rail scheme
Guidance (“Webtag”)
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Overall, the results of the economic appraisal indicate that the Line is a promising candidate
for reinstatement. The costs and benefits of the scheme need now to be viewed in a wider
regional and national context.
It is recommended that the supporters of the scheme seek to attract a rail industry sponsor,
promote the project with a range of agencies including Local Enterprise Partnerships, and
canvass further support from communities and businesses in the area along the route.
During construction there would be significant local environmental impacts. These have not
been looked at in this Report and will require detailed study to inform a specification of
appropriate construction methods, working arrangements and impact mitigation measures.
During operation, noise is likely to be the main environmental impact; nine properties have
been identified as lying within the 55dB(A) noise contour which represents the threshold for
annoyance.
Recommendations
The preferred option to be taken forward would be constructed as a combination of twin track
between Honeybourne East junction and Milcote Lane and single track from Milcote Lane to
Stratford Station. This would incorporate a grade separated dive-under structure to the south
of Stratford station alongside a realigned Seven Meadows Road. There would be a new
station to the east of Long Marston village with the southern connection to Long Marston
Depot maintained. The Greenway (cycle route) would be realigned. This solution would
provide capacity for two trains per hour in each direction with capacity for occasional,
daytime, freight trains. Current thinking is that the preferred service pattern would be
Stratford–Worcester and Stratford-Oxford. Potential for through running services, beyond
these end points, should be investigated.
The general recommendation of the Study is that we believe there is sufficient evidence to
proceed with further work to demonstrate the case for the reinstatement of a heavy rail route
between Stratford and Honeybourne. Other options such as terminating the reinstated line at
Stratford racecourse or providing a light rail service should not be considered further.
The specific recommendations are as follows:
1. The results of the Study be taken to other bodies, notably Network Rail and the
Department for Transport, to gauge the support for a scheme offering the level of
economic benefit identified.
2. If there is a strong measure of support expressed by the rail industry, based on the
findings of the Study, that consideration be given to carrying out further assessment of
technical issues and economic performance.
3. Meanwhile, given the reasonable prospect of the line being reopened sometime in the
future as identified in this Study, the route continues to be safeguarded against further
development in the Development Plans for Stratford on Avon and Wychavon
Districts.
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Introduction

1.1

Background

Stratford to Honeybourne Railway Reinstatement - Business Case Study
Final Report

This Report responds to a brief from Stratford-on-Avon District Council, on behalf of a
Steering Group comprising a number of local authorities, rail companies and railway
voluntary organisations, to undertake a business case study to investigate the feasibility of
reinstating the railway from Stratford to Honeybourne.
The reinstated railway would allow passenger services and other occasional traffic to operate
on the route, providing new services to and from Stratford and increasing service frequency
on existing routes.
Since the line was closed to traffic in 1976, a number of developments have taken place along
the route, such as residential units, business premises and new highway infrastructure. This
has added a number of complications and constraints to reinstatement which have been
assessed during this study in order to determine the viability of reinstating the line. The
majority of the route from Stratford to Long Marston is currently used as a route for cyclists
and walkers (known as the Greenway) and much of the old track formation is still in place.
Ultimately a reinstated railway will fall within Network Rail’s Regulated Asset Base and will
be subject to Office of Rail Regulation (ORR) oversight. Therefore the appropriate industry
design standards and regulatory regime have been used as a basis of design, and early route
development, to identify potential constraints and issues that may lead to some options being
discounted and indeed others included for further development.
This report outlines the operational and functional requirements that the concept design seeks
to address. The train service scenario has been further developed in partnership with the
local Train Operating Companies (First Great Western and London Midland) and agreed with
the project Steering Group.
This report includes the agreed high level train service scenario, which has been used as the
basis for assumed infrastructure provision between Stratford and Honeybourne. This train
service and infrastructure scenario has been used for the subsequent benefit/cost ratio (BCR)
analysis.

1.2

Purpose of the Study

The Study was commissioned for the following key purposes:
·

To consider the benefits of re-opening the railway between Stratford-upon-Avon and
the Cotswold Line at Honeybourne Junction in terms of:
1. providing a strategic link to the national rail network, in particular creating an
alternative through route between Birmingham and Oxford; and
2. benefiting the local economy, in particular the major tourist attraction of
Stratford-upon-Avon.

·

To identify the nature and level of potential passenger and freight services that train
operators would wish to run along the line and quantify the revenue that would be
generated.

·

To assess the technical feasibility of re-instating the line and the likely construction,
infrastructure and operating costs of doing so.

·

To make recommendations as to whether the Benefit Cost Ratio (BCR) is likely to
make the scheme an economically viable proposition that should be pursued further.
Page 8
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To satisfy the requirements of the Local Transport Plans of Warwickshire County
Council and Worcestershire County Council.

Objectives of the Study

The Study Brief outlines the objectives as:
·

Examine the potential options for passenger train services, the potential for freight
traffic and the use of the line as a diversionary route. The anticipated revenue income
from such services should be quantified. The costs and benefits of providing services
should be assessed and a preferred passenger service specification should be
identified.

·

Assess the feasibility of the proposals in terms of infrastructure and other physical
factors, together with recommendations on solutions to the issues identified. A
preferred solution should be specified to enable a capital cost estimate for reinstating
the railway to be developed by the consultant.

·

Identify the opportunities for delivery of the scheme and the risks/ constraints which
could adversely affect its delivery. The opportunities and risks/constraints assessment
must include consideration of delivery timescales, likely funding availability,
economic, planning and transport policy and rail industry strategies.

·

Identify an outline business case taking account of anticipated demand, revenue,
capital costs, operating costs (including track access charges), impact on existing users
and operators and wider economic benefits. This should take into account current
Network Rail and Department for Transport practice and guidance.

·

Investigate the potential for a new railway station at Long Marston [and Stratford
Racecourse].

·

If the reinstatement of a heavy rail track is not feasible, consider whether a light rail
track would offer a viable option (not undertaken).

·

Consider and comment on the potential for reinstating the line from Honeybourne to
Cheltenham in its entirety as a through route (see Section 9.7).

1.4

Study Scope Definition

We note the comments made on the study scope by the Client in the introduction section and
other sections of the invitation to tender document. We have taken these comments into
account in our Interim Report. These comments include:
·

A Steering Group, led by Stratford-on-Avon District Council, wishes the consultants
to produce a fully worked up business case, based on Network Rail’s Governance for
Railway Investment Projects (GRIP) principles, for the restoration of passenger and
freight rail services, between Stratford-upon Avon station and Honeybourne Junction
on the Cotswold Line, as a heavy rail through route to form part of the national rail
network.

·

Particular attention is to be given to the reinstatement of a single track railway south of
Stratford station headshunt to the existing Long Marston railhead and onto the
Cotswold Line at Honeybourne Junction. The study will also cover the infrastructure
works required at the junction with the Cotswold Line to facilitate a rail service from
Stratford-upon-Avon to Oxford/London Paddington and to Evesham/Worcester.

·

The consultants are required to produce a study to assist the Steering Group in
evaluating the demand for and cost of providing a heavy rail route. The study should
Page 9
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primarily include an assessment of demand and revenues and estimation of the capital
and operating costs. Consideration should also be given to the operational feasibility
and provision of modified or new infrastructure.
·

Patronage generated from developments in the study area, in particular at Stratfordupon-Avon and the former MoD Engineers Depot at Long Marston, must be taken into
account, together with the potential demand arising from major leisure events in the
area. Employment and economic regeneration effects resulting from the scheme
should be estimated. The Study should also assess the latent demand for rail passenger
access to and from Stratford-upon-Avon as a national and international tourist
destination, recognising the importance of tourism as a major economic activity in the
area.

·

The study will also need to identify and quantify the strategic, regional and
national benefits to the national rail network of reinstating the six mile ‘missing link’
between Stratford and Long Marston, in the context of creating an alternative through
route between Birmingham and Oxford or Worcester.

·

The analysis of all the relevant operational and technical issues should be brought
together to assess the benefits and costs of reinstating the rail line in the form of a
Benefit Cost Ratio (BCR).

·

The study should also consider, although in less detail, the potential benefits of
reinstating the Honeybourne to Cheltenham section for passenger and freight services
(not undertaken).

·

Network Rail has advised that a full risk assessment is required as part of the Study if
the re-opening of any level crossings is proposed.

·

A detailed assessment up to GRIP 3 Level (modified in invitation to tender) is sought
in relation to the feasibility of reinstating the section of the line between Stratford
Station and the northern end of the Greenway.

·

The study must provide the Steering Group with a clear and fully justified
recommendation on whether to proceed further with the scheme. If the
recommendation is to proceed, an explanation of the risks associated with proceeding
must be provided.

·

[The consultant] should also highlight any limitations to the scope of the report that
they would produce due to the budget available. In this respect, the Steering Group
advises that an assessment of operational matters (set out in Stage 1 in the Brief)
should be given greater emphasis at this stage in the process than infrastructure
matters (Stage 2). However, the approach taken will need to be sufficient to allow a
robust and reliable assessment of the Business Case (Stage 3) to be made.

1.5

Previous Work in the public domain

1.5.1

1996 Halcrow Fox Report – Stratford upon Avon Rail Study

This report was commissioned by Warwickshire County Council and Stratford on Avon
District Council. The report was delivered in October 1996 and included a wide ranging remit
to understand the demand, economic benefits and costs of reinstating the Route between
Stratford and Honeybourne.
The report concluded that it would be physically feasible to reinstate the route, subject to
overcoming constraints at Long Marston Depot, where an industrial estate has been
constructed on the route and in Stratford in the area of Seven Meadows Road and Evesham
Page 10

| Issue | 25 September 2012

Page 11

J:\224000\224132-00\4 INTERNAL PROJECT DATA\4-05 REPORTS\ISSUE FINAL REPORT 25 SEP 2012.DOCX

Stratford on Avon District Council

Stratford to Honeybourne Railway Reinstatement - Business Case Study
Final Report

Place, where highway works present constraints that didn’t exist when the original railway
was in use.
However the report also concludes in the traffic issues section that the reinstated Evesham
Place level crossing would cause:
·

“extensive local queuing and diversionary effects at the peak periods” and

·

“there would be considerable implications for sensitive road traffic routes in Stratford
upon Avon in the peak periods”.

The report then goes on to say that:
·

“measures to overcome these [issues] would be costly and unacceptable physically”

·

“the running of commercial services would have a considerable further effect on
delays, although the running of occasional, off peak services would be unlikely to
have significant additional effect on traffic”.

The Halcrow Fox report recommended that at a 1996 estimated cost of £5.88M to reinstate
the line that there was insufficient case for reinstatement at that time, but that the route should
continue to be safeguarded.

1.5.2

1999 Halcrow Fox Report – Long Marston Deviation

Titled “Rail Links South of Stratford”, this report looked at the deviation at Long Marston
Depot and the Honeybourne Line. The recommendation was for a deviation to the west of the
original route in the area of the industrial estate.

1.5.3

Reports by Others

We understand that there have been studies carried out to support the Eco Town proposal at
Long Marston Depot (known as Middle Quinton) which looked into the reinstatement of the
Honeybourne to Stratford route. This included provision of a new station at Long Marston and
options for access through Stratford. We have not had official sight of these documents.

1.5.4

Shakespeare Line Promotion Group

Report produced in 2011 focussing on the potential reopening and inclusion in the next
Warwickshire Local Transport Plan (LTP-3).

1.5.5

Local Action Group

We understand that a local action group “No Avon Line” has been formed to campaign
against the reopening of the railway. This group is producing leaflets against the scheme.

Page 11
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1.6

Study Approach

1.6.1

Vertical Alignment and Grade Separation

This Report provides a high level review of the civil and structural requirements of the
scheme and considers the suitability of reusing existing structures as well as the requirement
for new structures to be constructed. At each key location options have been considered:
·

Option A or ‘Do minimum’ considered the minimum requirements to reinstate the
line, such as the use of level crossings for road crossings and accommodation/footpath
crossings. There will be impacts to road traffic and pedestrian movements upon the
opening of the railway, and during the construction period when appropriate traffic
control measures will be required.

·

Option B provided for a fully grade separated scheme. This will have a higher capital
cost but will enable a higher utilisation of the route, due to removing the constraints of
level crossings and associated barrier down-time issues. This option will also provide
an optimum solution with regards to minimising impacts on the surrounding road
network, safety considerations for at-grade level crossings and take note of the Office
of Rail Regulation (ORR) and Network Rail’s positions on new level crossings.

For the purposes of this study, a simplified approach was initially adopted where the two atgrade and grade separation philosophies were applied separately throughout the route.
However following clear guidance from the ORR, the Steering Group decided following the
submission of the Interim report to remove any at-grade options from further development.
The study therefore focussed entirely on a grade-separated philosophy in line with Option B
above.

1.6.2

Horizontal Alignment

The horizontal alignment of the reinstated railway will effectively follow the original railway
corridor for the majority of the route. Areas where minor deviations occur will be around the
Long Marston Depot site and within Stratford, adjacent to a re-aligned Seven Meadows Road.
Six track configuration options between Honeybourne and Stratford were developed as
examples of what might be envisaged prior to undertaking high-level timetable analysis work.
These options were:
Option 1 – Single Track from Stratford Station to Honeybourne Station
Option 2 – Double track dynamic loop from Stratford Racecourse Station to Long Marston
Station
Option 2a – Double Track from Milcote Road Chainage 9500 to Chainage 2000
Option 3 –Double track from Stratford Station to Long Marston Station
Option 4 – Double Track from Stratford Station with Single track junction east of
Honeybourne Station Chainage 2000
Option 5 – Double Track from Stratford Station with Single track junction west of
Honeybourne Station
Option 6 – Double Track from Stratford Station to Honeybourne west junction

Page 12
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The two options that were presented for the business case analysis following high-level
timetabling analysis were:
Option 1 – Do-minimum (single track from Stratford Station to Honeybourne Station)

Option 2a – Optimum (maximum) Provision

Page 13
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Following the high-level timetable analysis work, the preferred ‘optimised’ track
configuration scheme was further developed to ensure that the reinstated railway could
support the required train service scenario, and deliver a reliable timetable in line with
industry expectations of around 92% punctuality.
This optimised option includes a section of double track from Honeybourne east junction to
Milcote Road. The track then becomes singled through a high-speed junction, running along
the left (western) side of the Greenway through to Stratford Station, where it joins the existing
main line.
The Honeybourne to Stratford route is served by new services from Oxford and Worcester. To
enable these services to operate efficiently a rebuilt southern junction and ‘avoiding’ chord at
Honeybourne from the Cotswold Line is to be provided and the recently reinstated northern
junction (August 2011) to the Stratford branch is upgraded to passenger status with a new
platform 3 provided at Honeybourne Station.
It should be noted that until the full operational modelling is completed, the exact extent of
double track is subject to change. It is likely that the actual extent of double track will be
between the do minimum arrangement (single track throughout, with southern chord to
Oxford) and the optimised maximum arrangement (double track between Honeybourne East
junction and Milcote Lane). To this end the costs and associated BCRs feature a range
between minimum and optimised maximum, within which the ultimate solution will likely fit.
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2

Outline Project Operational and Functional
Requirements

2.1

Line Speed Requirements

The recently installed crossover and turnout at Honeybourne West Junction is fit for 25mph.
The design linespeed profile assumed for the route from Honeybourne Station to Stratford
Station is:
50mph from the southern end of Honeybourne Station to Chainage 2000 (Honeybourne North
Junction)
70mph from Chainage 2000 (Honeybourne North Junction) to Chainage 12400 (Stannals
River Bridge)
50mph from Chainage 12400 (Stannals River Bridge) to Chainage 14000 (Evesham Place)
30mph from Chainage 14000 (Evesham Place) to Chainage 14500 (the southern end of
Stratford Station).

2.2

Gauge Requirements

The current gauge profiles for existing adjacent routes are:
W7 Gauge (Rural Route) from Stratford to Tyseley. RA7-8 at 60mph with minimum 3-5 min
headway. Leamington to Tyseley is 3 minutes. Tyseley to Whitlocks End is 6 minutes,
Hatton West to Bearley Junction 12 mins and Bearley to Stratford is 5 minutes. All routes
controlled by the new West Midlands Signalling Centre.
W6A Gauge Cotswold Line (Secondary Route) from Oxford to Worcester via Honeybourne
RA 7 at 90mph. Trains timed in line with absolute block principles – utilise Sectional
Running Times (between departure and arrival times) plus 2 minutes timing after arrival
before next departure. Headways therefore vary with stock type.
W8 Gauge (Primary Route) from Bristol to Birmingham New Street RA7-9 it is RA10 at
100mph with 4 min headways.
W10 Gauge from Didcot/Oxford to Birch Coppice via Banbury.
At this development phase of the study stage the current Network Rail gauge standards: NR
gauge (W10/W12) + OLE capability have been assumed.

2.3

Axle Loading Requirements

Axle loading requirements have been assumed to meet Network Rail standard RA10.

2.4

Stations

There are existing railway stations at:
Stratford Station (London Midland operated)
Honeybourne Station (First Great Western operated).
There is a new railway station proposed at Long Marston (for Long Marston Village, the large
Depot and adjacent Airfield).
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Theoretical Capacity (TPH)

The capacity requirements of the core section of the route from Honeybourne to Stratford
dictate the provision of infrastructure. The minimum service requirement is likely to be 1 train
per hour (TPH) in each direction, and will be provided by a bi-directionally operated single
track. A greater service requirement of 4 TPH in each direction would require a majority of
double track throughout. The route capacity would reduce from 4TPH in each direction
depending upon which sub-option is selected for further development.
Following redoubling of the Cotswold Line from Evesham West to Charlbury, the route
capacity from Honeybourne to Worcester is assumed to be 2 trains per hour in each direction,
with the introduction of an hourly standard pattern Intercity Express Programme (IEP)
timetable.
The theoretical capacity of the reinstated route from Honeybourne to Stratford will be for 2
TPH in each direction with some additional capacity to allow for occasional freight trains,
engineering or charter trains as well as a performance buffer. Performance for the route will
aim to be maintained at or above 92% PPM.
Full computer based (RailSys or similar) operational modelling should be used as part of
further work to confirm these findings and to optimise infrastructure provision further. The
current ‘optimised maximum’ infrastructure provision may be a cautious approach; however,
there may be opportunities to further refine the infrastructure provision with detailed
operational analysis.

2.6

Proposed train service provision (TPH)

The proposed train service provision on the core route from Stratford to the new Honeybourne
east Junction is 2 TPH Passenger train service (one Worcester to Leamington Spa; one Oxford
to Stratford) in each direction.

2.7

Existing Train Service Performance (by TOC Routes)

Examples of recent TOC performance (PPM) in 2011:
London Midland

89.8%

First Great Western

90.1%

Chiltern Railways

94.7%

2.8

Level Crossing and Grade separation requirements

The previous Halcrow Fox study (1996) suggested that a level crossing of the existing
Evesham Place/Seven Meadows Road junction was feasible. At grade crossings included:
·

road/rail level crossings between Honeybourne Station and Stratford Station, including
Station Road, Milcote Lane, and Evesham Place.

·

Other crossings of the route comprised of User Worked Crossings and Public Footpath
Crossings.

Two separate approaches were initially used for this study for the interim report. These were
an ‘at-grade’ philosophy and a ‘grade-separated’ philosophy. If the project required the
reinstatement of one or more level crossings, due regard would have to be made of the
significant changes in the local area regarding a greatly increased population, new and
different road alignments (including the new Seven Meadows Road) and significantly higher
volumes and weight loads of traffic levels since the original railway was proposed.
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It should be noted that current ORR and NR guidance is for no new level crossings, except in
exceptional circumstances. The original enabling Act of Parliament circa November 1853
does not appear to have been repealed, indicating that reinstatement of the railway within the
original limits of deviation may be permitted. However, the project team sought early
clarification from ORR on their position due to the significance of level crossing issues for
this project.
Confirmation has since been received from the ORR regarding its policy on new level
crossings. ORR has advised Arup that a fully grade separated approach is expected
throughout the reinstated section of the railway. Ref: Arup/ ORR communication April/May
2012. See ORR comments in Appendix E.
We recommend a fully grade-separated approach to the construction of the reinstated
railway

2.9

Utilities

All statutory utilities affected by the scheme will require diversion, protection or removal.
Key utilities/services are:
·

Water supplies

·

Sewers (surface water and foul)

·

Strategic gas pipeline at Long Marston

·

Electricity

·

Communications

·

Railway services

A full utilities diversion and protection strategy will be required for the next stage of the
project.

2.10

Safety

Whilst for the majority of the route the reinstated railway will utilise the historic trackbed, it
will nevertheless be expected to adhere to modern expectations in terms of railway standards
and guidance, highway standards and general Health and Safety law (as well as other
legislation such as disabled access provisions and environmental protection requirements etc).
Likely requirements considered by this study include:
·

The grade separation of pedestrian/road/rail moves and line-wide route segregation
(fencing) of the railway from the general public.

·

Stations to be designed to maximise access for people with limited mobility and to
reduce opportunities for public trespass onto the route.

·

Effective access for railway staff, carrying out operational duties and inspection &
maintenance activities etc.

2.11

Noise and Vibration

The report identifies where noise mitigation measures will be required. In general terms, this
is close to existing residential properties in Stratford, and Long Marston Villages – together
with a small number of remote dwellings close to the route.
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Noise issues are covered in Chapter 7.

2.12

Environment

A wide range of environmental factors have been considered in broad terms at this stage (see
Chapter 8).
·

River Avon Flood plain (including River Stour)

·

Protected species flora/fauna

·

Noise

·

Vibration

·

Visual intrusion

·

Construction issues – run off/dust etc.

·

Heritage

·

Greenway pedestrian and cycle route.

·

River Avon Flood plain (including River Stour)

·

Protected species flora/fauna

·

Visual intrusion

·

Construction issues – run off/dust etc.

·

Heritage

·

Greenway pedestrian and cycle route.
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3

Train Service Options

3.1

Medium term (with no additional infrastructure)

A schematic route map is shown in Figure 3.1. Services that could be supported by the
reopening of the Stratford to Honeybourne line include:
Worcester all stations stopping to Stratford/Leamington Spa (via the recently opened
Honeybourne North/Cotswold Line junction) possibly extending to Birmingham.
Oxford direct to Stratford (perhaps only 2-3 stops on Cotswold Line) (via a reinstated
Honeybourne South Junction chord). Possible extensions of this service would be fast (limited
stop) services to Birmingham and London Paddington.
Subject to priority pathing requirements of passenger services and single line constraints, the
Stratford to Honeybourne line could accommodate freight trains to gauge W6. If such trains
were to transfer from alternative routes (such as Oxford/Birmingham route) there would be
increased potential for growth of W10 gauge freight traffic on these alternatives.
Freight: by adding a north facing access to Long Marston Depot it will be possible to access
the depot from the north3. This would free up some capacity on the Cotswold Line and in the
Worcester area.

3.2

Longer term (with additional infrastructure)

Additional potential new services, requiring additional infrastructure investment include
linking to the existing Gloucestershire and Warwickshire Steam Railway to provide a service
via Broadway and Toddington to Cheltenham.

3.3

Service options

A number of alternative service options, requiring different levels of infrastructure investment
were considered (see Appendix D). The preferred option for appraisal was option 2, requiring
a mix of single and twin track providing sufficient capacity for two trains per hour in each
direction and the occasional freight or charter service.

3

The Depot can be accessed only from the south, currently.
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_________ Existing
------------

Proposed

Figure 3.1 Regional Rail Network
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4

Design Issues and Construction Options

4.1

Introduction

The opportunity was taken during the pre-tender phase to visit the route from Stratford Station
to Honeybourne Station. A number of constraints and questions that arise from reinstating the
heavy rail route were identified (see Appendix B). These included:
·

Stratford Station – how would passengers transfer between terminating and through
running services?

·

Stratford Station to Evesham Place to Stratford Racecourse – what will be the impacts
of the reinstated railway on the existing roads, structures, cycle and pedestrian routes,
how to prevent severance of the communities, maintain road functionality and ensure
operational noise and environmental issues during construction are adequately
mitigated. What would be the road and pedestrian safety implications of the proposed
scheme?

·

Stratford Racecourse – what would be the case for a new station at this location?

·

Stratford Racecourse to Stannals Bridge over the River Avon – the impacts of the
reinstated railway on earthworks and structures, what strengthening or renewals will
be required to accommodate the railway.

·

Stannals Bridge to Long Marston Depot – Impacts on the Green Way cycle route to be
addressed.

·

The Long Marston Station site will be selected with a view to maximising the
catchment area, both from a walk/cycle and car accessibility point of view.

·

Long Marston Depot to Honeybourne Junction – assessment of the works required to
convert the freight line to passenger operation, whilst maintaining freight access to
Long Marston Depot.

·

At Honeybourne Station, there may be opportunities to seek a do-minimum approach,
building upon the works recently completed.

4.2

Structural Assessment

A high-level structural assessment has been carried out from Stratford to Honeybourne,
identifying the structures along the route and options to be considered to enable the
reinstatement of the railway. This report also mentions likely future structural options, such as
a dive under of Evesham Place. This report is attached in Appendix B.

4.3

Route Option Development

The works undertaken previously have formed the basis of our initial evaluation of possible
options to reinstate the railway from Honeybourne to Stratford. We have applied current
Network Rail standards and ORR requirements to our design philosophy and then aimed to
get an optimum fit alignment throughout the route.
There are a number of route configuration options that respond to the operational
requirements set out in section 3. These options (shown in Appendix A) start at a single track
throughout, and build incrementally up to a double track throughout. Ultimately the route
configuration will be driven by the required train service pattern, and other key drivers, such
as reliability, flexibility and capability to operate under disruption and out of course running
of trains.
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If this study is subsequently taken forward for further development, detailed operational
modelling using RailSys or similar software will be required to identify accurately the exact
nature and combination of route configuration options.
Areas where there were further geometric options considered are deviations in horizontal
alignment from the route centreline at Long Marston Depot and deviations from the original
horizontal and vertical alignment in Stratford, along the section of route where Seven
Meadows Road has been built upon the original GWR Railway alignment between Evesham
Place and Wetherby Way.
A summary of our findings is set out below.

4.3.1

Stratford Station to Stratford Racecourse

The section of route between Wetherby Way and Evesham Place has been used for a new
inner relief road called Seven Meadows Road. The road occupies the majority of the old
railway formation, with the remaining width occupied by grass verges, pavements/cycleways
and environmental bunding.
The earlier Halcrow Fox report indicated that an at-grade single track railway may be able to
be located to the west of Seven Meadows Road, in the area of the verge and environmental
bund. This option included the level crossing of Evesham Place.
We have investigated how such alignments could fit in this area, utilising the current Network
Rail design Standards. Options investigated include:
·

Option S1a – a best-fit southern dive structure (maximum gradient profile of 0.9%
and with the northern dive structure gradient of 2.5%) fully grade separated double
track railway in tunnel passing beneath Wetherby Way and Evesham Place, running
beneath Seven Meadows Road. Dive structures situated north and south of the tunnel
to effect the required circa 7.8m grade separation.

·

Option S1b - a shortest southern dive structure (maximum 2.5% gradient profile
throughout) fully grade separated double track railway in tunnel passing beneath
Wetherby Way and Evesham Place, running beneath Seven Meadows Road. Dive
structures situated north and south of the tunnel to effect the required circa 7.8m grade
separation.

·

Option S1c – as S1b but a single track dive structure and open topped trench alongside
a re-aligned Seven Meadows Road.

·

Option S2a – a single track railway with a southern dive structure to effect the
required circa 7.8m grade separation, passing beneath Wetherby Way overbridge,
(maximum dive structure gradient profile of 2.7%) running alongside the western
boundary of a realigned Seven Meadows Road, in dive structure returning to grade
with a level crossing at Evesham Place.

·

Option S2b - a single track railway with an at grade level crossing of Wetherby Way,
running alongside the western boundary of a realigned Seven Meadows Road in a dive
structure to effect the required circa 7.8m grade separation, passing beneath Evesham
Place overbridge (maximum gradient profile of 3.1%) and a northern dive structure to
return to grade at Stratford Station.

·

Option S3 – Provides for Stratford Racecourse (within the southern dive structure)
combines Option 1b short dive structure (maximum 2.5% gradient profile throughout)
with the tunnel option to provide a fully grade separated double track railway, passing
beneath Wetherby Way and Evesham Place, running beneath Seven Meadows Road.
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Option S4 - a single track railway with an at grade level crossing of Wetherby Way,
running alongside Seven Meadows Road, with an at grade level crossing at Evesham
Place.

We recommend Option S1c – the shortest dive structure with an open topped trench
adjacent to a realigned Seven Meadows Road.

4.3.2

Stratford Racecourse to Milcote Lane

The railway will be reinstated at grade, and will effectively be referenced to the centreline of
the original two track alignment. The railway will be bi-directionally signalled single track
throughout this section, running along the western side of the old railway corridor, and the
Greenway sympathetically reinstated adjacent to the track, but fenced for safety and security
reasons.
Flood protection measures will be required in this area to protect the southern dive structure
from inundation by the River Avon during extreme weather events.
The railway will cross the River Avon over a rebuilt Stannals Bridge which will be reinstated
as a two track capable structure, the eastern track bed carrying the Greenway.

4.3.3

Milcote Lane to Long Marston

The railway will be reinstated at grade, and will effectively be referenced to the centreline of
the original two track alignment. There will be a 70mph junction at Milcote where the single
track from Stratford forms a double track bi-directionally signalled route. The eastern track
will serve Oxford and the Western track will serve Worcester.
As the route approaches Long Marston there is the need to deviate from the original route due
to the construction of an industrial estate on the alignment for a distance of some 300 metres.
A previous 1996 Halcrow Fox study recommended a route deviation to the west of the
industrial estate, but reference an eastern alignment through the middle of Long Marston
Depot.
We have investigated how such alignments could fit in this area, utilising the current Network
Rail design Standards. Options investigated include:
·

Option LM1 – Deviation to the west of the industrial estate as identified in the 1996
Halcrow Fox study. This option requires the acquisition of around 1000 metres of
route length through five adjacent fields.

·

Option LM2 – Deviation to the east, not through the Depot, but running between the
industrial estate and Long Marston Depot. This option minimises the acquisition of
green field land, reducing the 1000m to around 400m, at the corner of one field. A
significant part of this deviation through a vacant office and adjacent yard site is
currently for sale. This site would require the demolition of two buildings and the
clearing of the yard prior to construction commencing.

For both options we have allowed provision for a new Long Marston Station to the north of
the industrial estate. We have also allowed for the grade separation of Station Road, which
also maintains access to the industrial park, however Option 1 - the western deviation would
make the grade separation more challenging due to the closer proximity of the Long Marston
Road Junction, and the provision of a north-facing connection with Long Marston Depot more
complex.
We recommend the eastern deviation of the route alignment at Long Marston.
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Long Marston to Honeybourne East Junction

The route from Long Marston to Honeybourne West Junction contains a single track
operational freight only railway line. Any works in this area will be to enhance the existing
system to support the reintroduction of passenger trains and freight trains at the design
linespeed of up to 70mph. This will likely require the renewal of the existing track and
improvements to the geometry as necessary. The upgrade and/or closure/diversion of existing
user worked crossings and footpath crossings will be required. These are highlighted in the
accompanying scheme drawing.
The currently used direct connection to Long Marston Depot will be replaced with a south
facing junction off the Stratford to Honeybourne Mainline. Consideration should be made
regarding the reinstatement of a north-facing access to the Depot if required by the Depot
operator. This scenario is possible by the eastern deviation option at Long Marston.
Honeybourne East Junction will enable the direct connection of services from Stratford to
Oxford and beyond. These services will bypass Honeybourne, the first station stop being
Moreton-in-Marsh. The junction will also enable the continuation of services to Honeybourne
and onwards to Evesham and Worcester. This junction will be a double track bi-directional
arrangement, splitting to form two, single track bi-directional sections to Oxford and
Worcester.

4.3.5

Honeybourne East Junction to Honeybourne Station

The western chord will maintain the current connection to the OWW Cotswold Line at
Honeybourne West Junction. This section will include an enhanced Honeybourne Station,
with one or two additional platforms, depending upon operational requirements.
The new sidings at Honeybourne could be considered for ad-hoc rolling stock stabling if
required.
There will be key interfaces at Honeybourne with the Gloucestershire and Warwickshire
Railway (GWR) which has plans to extend their heritage railway services north to form a
direct connection with the national railway network at Honeybourne Station.

4.3.6

Honeybourne East Junction to Honeybourne South Junction

This southern chord and junction will support direct connection to the OWW Cotswold Line.
It will be a single track, signalled for bi-directional operations. A recently diverted
accommodation access would be required to be rebuilt (probably using a new underpass) if
this chord were to be reinstated.

4.3.7

Impact on adjacent routes

There will be a need to further assess adjacent routes for the operational impacts of additional
services operating north of Stratford, west of Honeybourne and east from Honeybourne to
Moreton-in-Marsh and beyond.
The route from Stratford to Leamington Spa will require further timetable analysis to ensure
all through services are able to operate with the proposed hourly Stratford to Leamington Spa
services.
The initial train service proposals (please refer to the timetabling study in Appendix D)
indicates that with a standard pattern IEP timetable on the North Cotswold Line (OWW) an
hourly service from Stratford to Worcester and Oxford may be feasible (certainly along the
OWW). To confirm these findings, further operational timetabling analysis would be
required.
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5

Demand and Revenue Forecasts

5.1

Introduction

This chapter sets out the basis of the passenger demand and revenue forecasts which have
been developed as inputs to economic and financial appraisal.

5.2

Service Options

The demand and revenue forecasts have been undertaken on the basis of the following
options:
Option 1:
Hourly Stratford to Oxford Service
Hourly Leamington Spa to Worcester Service via Stratford
Option 2:
Hourly Stratford to Oxford Service
Hourly Stratford to Worcester Service
It should be noted that, based on the high level timetabling analysis (Appendix D to this
Report) there is considered to be a reasonable possibility that these service options could be
delivered without additional service changes elsewhere on the rail network. During the first
phase of the Study a simple Stratford to Honeybourne shuttle service was considered. This
service option was rejected as, whilst it would be relatively straight forward to deliver, it
would require through passengers to change trains at both ends of the their journey and,
therefore, would be unlikely to generate significant traffic.
The detailed results of the demand forecast are shown for Option 1, although overall demand
and economic appraisal outputs have been provided for both options.

5.3

The Market for the Proposed Services

The demand forecast is predicated on an understanding of the potential market for the
proposed services and the transport movements (origins and destinations) for which the new
services represent an improvement in transport provision. A scoping exercise has been
undertaken whereby rail travel times between key stations are compared with and without the
additional services.
This exercise was based on a simple rail travel time comparison. However, the demand
forecast and user benefits calculation is based on generalised journey times and costs. The
generalised journey time or cost of a rail trip include allowance for fares, waiting time, the
inconvenience of interchange and the frequency of trains.
Most directly, the new services allow for travel between Stratford and the stations on
Cotswold Line between (and including) Oxford and Worcester. At present, the rail service
between Stratford and these stations is very poor and, in some cases, could be considered to
be practically unfeasible given the requirement to travel via Birmingham (for example, for
travel between Worcester and Stratford) or via Leamington (for travel between Oxford and
Stratford). Option 1 also provides a direct service between Leamington and Worcester as well
as strengthening the service pattern between Leamington and Stratford.
Furthermore, by providing an additional hourly service on the Cotswold Line between
Evesham and Worcester, and Honeybourne and Oxford, the frequency of service between
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many of these stations is effectively doubled. This frequency improvement is expected to lead
to higher demand.
The benefits of the new services extend significantly beyond Stratford and the terminating
stations of Oxford and Worcester. Firstly, extending the existing Leamington Spa to Stratford
service to Worcester provides a much quicker and direct route between Leamington, Warwick
(and other Stations of the Leamington to Stratford line) to Worcester.
Secondly, the service provides the opportunity for indirect (single change) trips between
Kidderminster line stations (beyond Worcester) to Stratford, Warwick and Leamington.
Beyond Kidderminster, it is likely that services via Birmingham will continue to provide a
quicker route between the stations on this line and Leamington or Stratford.
By providing a service between Stratford and Oxford, the new line also creates new
opportunities for rail travel between Stratford (and to a less extent stations to the north of
Stratford on the Shakespeare line) and London by creating a new rail route to London
(Paddington) via the Cotswold Line, involving a single change at Oxford4. It is considered
that this would represent a moderate improvement in services given that the additional 14
trains per day between Stratford and Oxford on the new line would be in addition to the
current service pattern which includes approximately 6 direct services from Stratford to
London (on a typical weekday) and around 7 indirect services via Leamington Spa (to be
withdrawn in December 2012).
In addition to the above rail journey opportunities, it is important that the study takes into
account the significant potential of the tourism market for Stratford. Stratford attracts around
3.5 million visitors every year. At present, survey data suggests that rail accounts for just 6%
of mode share for tourists visiting Stratford. This is well below comparative rail shares for
other towns attracting large numbers of tourists.
Finally, a new rail market is created as a result of the opening of a new station at Long
Marston. Significant housing and leisure related development together with existing
employment uses, is expected at Long Marston, and the new station would be ideally located
to attract a high level of demand, particularly given the possible demographic profile of a new
housing development and potential influx of working people.
The rail passenger market described above has been divided into a number of market
‘segments’, each representing a particular movement or set of movements or a particular rail
market.
Table 5.1: Market Segments 1 to 6
Segment
Movement (includes trips in each direction)
Segment 1

Oxford to Stratford

Segment 2

Worcester to Stratford

Segment 3

Cotswold Line Stations to Stratford

Segment 4 (Option 1 only)

Cotswold Line Stations to Leamington & Warwick

Segment 5

Trips between Cotswold Line Stations

Segment 6

Shakespeare/Leamington Spa line to Kidderminster Line

Segment 7

London –Stratford

Segment 8

Additional Tourism Mode Shift Effects

Segment 9

New Long Marston Station Demand

Segment 10 (Option 1 only)

Leamington and intermediate stations to Stratford

4

The current rail route from Stratford to London is via the Chiltern Line to Marylebone.
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Existing Passenger Flows

The base year demand and revenue data for Cotswold line and London Midlands line has been
obtained from the respective operators. These data indicated that the existing Cotswold Line
caters for over 400,000 (one way) trips per annum with the vast majority of trips beginning or
ending in Worcester or Oxford5.
The lack of feasible or desirable links between Stratford and Oxford/Worcester is reflected in
the demand data. Despite their geographic proximity, there are just 3,300 journeys between
Stratford and Worcester.
Table 5.2 shows the main movements to and from Stratford. These strongly reflect the
existing services from Stratford, although the patterns of travel are also reflective of
commuter routes and Stratford’s position as a satellite town for greater Birmingham. In total,
there are approaching 700,000 ‘entries and exits’ to Stratford.
Table 5.2: 2011/12 Journeys to and from Stratford
Station/ Station Group
Journeys to and from Stratford
Birmingham BR

115,881

London BR

64,862

W Mids All Zones I421

48,891

Birmingham Moor Street

41,137

Other Centro station

69,016

Shirley

25,940

Earlswood

24,473

Leamington Spa

23,855

Marylebone London

19,212

Birmingham Snow Hill

18,707

Henley-In-Arden

14,994

Yardley Wood

13,178

Oxford

10,335

Wilmcote

9,916

Top 15 Station Total

500,396

Grand Total

699,431

5.5

Demand Forecasting Approach

A typical approach to demand forecasting for rail service improvements is to compare before
(do minimum) and after (do something) generalised journey times, and apply an elasticity or
uplift in demand based on empirical evidence on the response of demand to generalised
journey time. Often this is undertaken by applying automated rail planning software – i.e.
MOIRA.
The above approach is appropriate where the proposed project offers an incremental
improvement in the rail service being offered, either because the new service is faster or
because it offers a more frequent or direct service. This is the case for a number of rail

5

The data is confidential; the flows by segment were made available to Arup but cannot be shown in this report.
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movements identified above and a simple (manually calculated) application of this approach
has been applied for many of the market segments.
However, as noted above, the new line provides a direct link between stations for which rail
journeys are relatively tortuous. For example, the proposed service between Stratford and
Worcester would have a journey time of approximately 44 minutes and would leave every
hour. At the present time, a journey between Stratford and Worcester takes 2 hours 10
minutes and on average involves 2 changes. Hence, existing demand between Worcester and
Stratford is just 3715 trips per annum.
In such circumstances, an alternative approach to demand forecasting is required given that
existing rail demand will be ‘artificially low’. Therefore the approach to forecasting demand
differs according to whether the Stratford to Honeybourne connection is considered to provide
an incremental improvement to existing services or effectively a new rail travel connection.
There are a number of ways in which demand can be estimated for entirely new train lines and
stations. Given the lack of readily available data, this study uses a simple gravity model
formulation to predict the number of new movements to and from Stratford. This is
complemented with a ‘trip rate model’ approach for the new station at Long Marston. A
separate approach has also been taken for tourism demand.
The approach to forecasting is set out in Table 5.3. Forecasts of trips in market segments 1 to
4 were developed on the basis that the scheme would provide a totally new service. This set
of forecasts was derived from information on existing rail flows between Worcester, Evesham
and Oxford. The flows between these places were considered to provide a good indicator of
the flows that could be expected between Worcester and Stratford and Oxford and Stratford
(suitably weighted to take account of distances and the relative attractiveness of each location,
measured by population and employment).
For segments 5, 6, 7 and 10 it is considered that there is currently a feasible rail connection
and that the service represents an incremental improvement. For example, the new services
result in a frequency enhancement on the Cotswold line. In these circumstances it is
considered that the level of existing demand should be the starting point for the analysis. An
uplift to existing demand is made by applying an elasticity of demand to the change in
generalised journey times (based on frequency, journey time and interchange penalties). The
response of demand to journey time (the elasticity) is sourced from the Passenger Demand
Forecasting Handbook (PDFH).
Segment 8 relates to tourism demand and has been calculated based on the assumption of an
increase in mode share.
Segment 9 relates to the new station at Long Marston. A trip rate approach has been taken
based on the number of trips that would be expected to and from a station per head of
population within the catchment area for the station.
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Table 5.3: Forecasting Approach Market Segments 1 to 10
Segment
Movement (includes trips in each
direction)
Segment 1
Oxford to Stratford
Segment 2

Worcester to Stratford

Segment 3

Cotswold line stations to Stratford

Segment 4

Cotswold line stations to Leamington &
Warwick
Trips between Cotswold Line Stations

Segment 5

Approach
Effectively a new service – simple
gravity model approach
Effectively a new service – simple
gravity model approach
Effectively a new service – simple
gravity model approach
Effectively a new service – simple
gravity model approach
Incremental service improvement
– demand response to change in
generalised costs of travel
Incremental service improvement
– demand response to change in
generalised costs of travel
Incremental service improvement
– demand response to change in
generalised costs of travel
Increased rail mode share for
selected tourism movements

Segment 6

Shakespeare/Leamington Spa line to
Kidderminster Line

Segment 7

London –Stratford

Segment 8

Additional Tourism Mode Shift Effects

Segment 9

New Long Marston Station Demand

New station demand – trip rate
approach

Segment 10

Leamington and intermediate stations to
Stratford

Incremental service improvement
– demand response to change in
generalised costs of travel

5.5.1

Gross and Net Additional Demand

The approach to the demand forecast is to target the ‘net additional’ demand. This is the
measure which is of primary interest for the purposes of the economic appraisal. The vast
majority of users of the new service represent additional demand for rail and therefore
additional revenue. This is because the improvement in services results in people making
more journeys by rail, switching mode from bus or car to rail, or making altogether new
journeys. However, there will be instances (for example for travel between Stratford and
London, or between stations on the Cotswold line) where passengers will transfer from
alternative services to the new services because they represent an enhancement of frequency
or provide an alternative route through the rail network.
Such abstracted demand has been excluded for the demand and revenue forecast and as such
only in increase in overall demand has been modelled. A high level analysis suggests that
abstracted demand is likely to be a relatively small proportion of total demand.

5.5.2

Demand for ‘New’ Rail Services

Approach
A simple gravity model approach has been used to predict passenger flows where the
proposed services create effectively new opportunities to travel to and from Stratford. A
gravity model assumes that the number of trips ‘produced’ by or ‘attracted’ to an area is
roughly proportional to the size of the settlement in question. In simple terms, a doubling of
population will lead to a doubling of trip productions and a doubling of employment will lead
to a doubling of trip attractions. In the gravity model approach, the level of demand is
adjusted by the distance between settlements as measured by the generalised travel time (in
this case by rail). Therefore, as the effective distance between two areas increases, the demand
for travel decreases.
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The gravity model has been applied to a wider area than the town of Stratford itself and
includes the population and employment within the north-eastern part of Stratford District
which includes Stratford itself as well as surrounding villages and towns including a number
with stations on the Shakespeare Line. This is to ensure that the passenger forecasts accounts
for the wider catchment area for Stratford-upon-Avon station as well as the catchment areas
of other stations within the District for which the new services will provide improved access
to Worcester, Oxford and the Cotswold Line. Areas to the far east (for example, Southam),
the west and south of the district have been excluded either because they are in relatively
close proximity to Worcester or Oxford and the Cotswolds (with the potential that rail travel
via Stratford is a poor substitute for other forms of transport) or because they are in close
proximity to stations on other parts of the rail network.
Existing demand between Oxford and Worcester and for all flows between these stations and
the intermediate stations on the Cotswold line is already known. This demand (which is also
for a roughly hourly service) is therefore used as the basis for the gravity model. The demand
for travel between Evesham and Worcester was used as a basis for estimating demand
between Evesham and Stratford. This demand was adjusted based on the relative size of
Worcester and Stratford (as measured by population and employment). A power of 1.5 was
applied to the distance weighting to reflect the view that distance (in this case measured by
rail travel time) is likely to have a disproportionate effect on travel demand.
݀݊ܽ݉݁ܦሺݐܽݎݐܵݐ݁ݒܧሻୀ ݀݊ܽ݉݁ܦሺܿݎܹݐ݁ݒܧሻ כ

ܱܲܲܵݐܽݎݐ
ͳ
כ
̰ͳǤͷ
ܱܹܲܲ ܿݎሺ݀ݎ݂ݐܽݎݐܵݐ݁ܿ݊ܽݐݏ݅ܦȁݎ݁ݐݏ݁ܿݎܹݐ݁ܿ݊ܽݐݏ݅ܦሻ

Whilst this method is imprecise, it provided a reasonable high level approach to estimating
demand. Encouragingly, whether Worcester or Oxford was used as the comparator station, the
results were similar suggesting that the approach is reasonable.
Results
Flows to and from Oxford and flows to and from Worcester have been used separately as
comparators for demand to and from Stratford. The results are similar which suggests that the
method is sound. The average of the two estimates has been used in the demand forecast.
Total additional demand from these three market segments is nearly 100,000 trips per annum.
Of these around 26,000 relate to movements between Stratford and Oxford or Worcester and
the remainder are trips between other Cotswold Line Stations and Stratford, notably Evesham
(given its size and proximity to Stratford).
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Table 5.4: Total Demand for New Services (Segments 1, 2 and 3)
Leamington &
Stratford
Warwick
Pershore

800

3,429

Evesham

2,093

22,837

Honeybourne

650

9,177

Moreton-in-Marsh

NA

17,993

Kingham

NA

5,503

Shipton

NA

428

Ascott-under-Wychwood

NA

235

Charlbury

NA

3,764

Finstock

NA

61

Combe

NA

34

Hanborough

NA

1,040

Oxford

NA

12,620

Worcester

4,537

13,554

Total

8,080

90,674

N.A. = not available
There are forecast to be around 13,000 trips between Oxford and Stratford and 13,500 trips are
forecast between Stratford and Worcester. This compares to 25,403 trips between Oxford and
Worcester at present on the Cotswold line.

Stratford
Pop: 47,396
Emp: 21,893

30.7
Miles
13,554
Trips

Worcester
Pop: 94,800
Emp: 50,477

50.1
Miles

12,620
Trips
25,403
Trips
57 Miles

Oxford
Pop: 153,700
Emp: 104,178
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Figure 5.1: Total with-scheme demand (including abstracted demand)
The principle behind this approach to demand forecasting and the credibility of the results are
further illustrated in the figures provided below. The graphs show a plot of passenger demand
between selected pairs of stations (Cotswold Line and other relevant stations for which data is
readily available) and combined size of the settlements served by the stations in question.
The graph is intended to illustrate the relationship between the demand for rail travel between
two stations and the size of settlements which they serve. It is also intended to illustrate the
influence of the distance or travel time (in this case measured in terms of the generalised
travel time – including wait time, service frequency and interchange penalties) on this
relationship. To achieve this, the sample of stations has been grouped into three categories
according to the generalised cost of travel (less than 1 hour, between 1 and 2 hours and 2 or
more hours).
Figure 5.2 – Illustration of the Gravity Model Principle – Do Minimum6

The upward sloping trend lines demonstrate that there is a positive correlation between
population and demand. For movements with a generalised journey time of less than an hour,
demand is approximately proportional to population. Demand is, in general, significantly
lower at higher levels of generalised journey time which supports the view that proximity is
important as well as size. Notably, whilst Stratford and Oxford have the highest combined
populations of all the stations in the sample, (as a consequence of a generalised journey time
of over 2 hours) demand is very small.
Clearly the relationship is only approximate. Some station pairs are ‘above or below the line’
suggesting higher or lower demand than this model would predict. There are also some
movements which could be seen as outliers and for which the relationship between population
and demand is weak (for example, Worcester and Evesham).
There are many reasons why this is the case. Firstly, population is only a rough indictor of the
relative pull of a settlement. A wide range of other factors – the level of employment, the
6

Due to confidentiality, the values on each axis in Figures 5.2 and 5.3 cannot be shown.
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profile of the population, the presence of other attractors, historical factors – will be important
alongside population. Secondly, the proximity between stations (whether measured by
distance, travel time or travel cost) will differ within the broad categories used in Figure 5.2
which will explain some of the variation in demand. Thirdly, the relationship between
proximity or population and demand is complex and unlikely to be linear. For example, it
could be that demand decreases rapidly with distance. This might explain high demand
between Worcester and Evesham or Oxford and Charlbury which are relatively short
commuter routes.
Despite these factors, it is considered that the data supports the approach taken to the demand
forecast at this stage of the scheme’s development.
The illustration has been recreated for the ‘do something’ situation with the scheme in place.
In Figure 5.3 the level of demand is taken from the forecasts undertaken to inform this
appraisal. Notably, demand for movements between Stratford and Worcester / Oxford (which
are now within the 1 to 2 hour generalised journey time category) are broadly in line with the
suggested relationship between demand and population.
Figure 5.3 – Illustration of the Gravity Model Principle – With Scheme

Combined Population – Population at Origin + Population at Destination

5.5.3

Demand for Incremental Service Improvements

Approach
As noted, demand for incremental service enhancements can be estimated by applying an
empirically based elasticity (or demand response) to an improvement in travel time. For rail
travel, passengers are interested not only in the travel time between stations but also the
frequency of services (which impacts on convenience and wait times) and whether or not they
have to change trains (interchanges act to deter passengers). Therefore, the generalised
journey time has been calculated manually under the current ‘do minimum’ situation and for a
‘do something’ situation in which the new services operate.

Page 33

| Issue | 25 September 2012

Page 34

J:\224000\224132-00\4 INTERNAL PROJECT DATA\4-05 REPORTS\ISSUE FINAL REPORT 25 SEP 2012.DOCX

Stratford on Avon District Council

Stratford to Honeybourne Railway Reinstatement - Business Case Study
Final Report

Generalised journey time (GJT) is defined as follows:
GJT = J + S + I
Where:
· J is the total station-to-station journey time (including interchange time);
· S is the service interval penalty (which reflects the number of services per hour);
· I is the sum of the interchange penalties for any interchanges required.
The method used to estimate the change in demand resulting from the new services is
therefore as follows:

where:
·
·
·

Ij is the index for the change in volume due to journey time related factors
g is the generalised journey time elasticity
GJTbase and GJTnew are the ‘do minimum’ and ‘do something’ generalised journey
times.

An example application of this approach is shown in Table 5.5 for demand between Stratford
and London.
Table 5.5: Incremental Service Improvement (Segment 7)
OD Pair
DM GJT
DS GJT
DM Demand
(hr:min)
(hr:min)

DS Demand

% Change in
Demand

London to
Stratford

03:48

03:37

34,090

35,638

5%

Stratford to
London

03:52

03:32

30,772

33,373

8%

Results
Demand was estimated using the mathematical framework above for Segments 5, 6, 7 and 10.
The results, in terms of % increase in demand, are shown in Table 5.6. There is a significant
net increase in demand on the Cotswold line of around 16% because of improved frequencies
(a doubling of frequency) between Moreton-in-Marsh and Oxford (and intermediate stations)
and between Honeybourne and Worcester.
The increase in demand for Segments 6 is modest with a 1% increase in demand. StratfordLondon traffic is forecast to increase by 9%. This estimate is based on the assumption that
the reinstatement of the Stratford-Honeybourne connection would enable a one train per hour
Stratford-Oxford service offering an alternative route from Stratford to London Paddington
albeit with a change at Oxford. First Great Western has indicated that it may be possible to
provide for this service to run through to Paddington on selected train paths during the interpeak. Given the uncertainty concerning this possibility from the assumed scheme opening
year (2019), the analysis assumes that passengers travelling from Stratford to Paddington
would be required to change at Oxford but allows for 10% additional opening year demand in
a sensitivity test.
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Table 5.6: Market Segments 5 -7 and 10 Forecast change in demand7
Segment
Movement (includes trips in
% Change
each direction)
Segment 5
Trips between Cotswold Line
25%
Stations
Segment 6
Shakespeare/Leamington Spa
1%
line to Kidderminster Line
Segment 7
London –Stratford
9%
Segment 10

18%

Leamington and intermediate
stations to Stratford

As noted, the above flows are defined as the predicted net additional demand that results from
the new service. For each of the above segments there may be additional users of the new
services which are abstracted from existing services and therefore do not add to the total
revenue resulting from the new service.

5.5.4

Tourism traffic (Segment 8)

Approach
Tourism is an important element of the Stratford economy with around 3.5 million visitors to
the town each year. Therefore, although it is important to avoid double counting, it is
considered that the above approaches will underestimate demand from tourists and visitors. It
is considered that the tourism market for rail is not being fully exploited with the existing rail
links. Survey data suggests that rail accounts for just 6% of visits to Stratford. This compares
to an average for the UK of 13%. Therefore, it would be reasonable to assume that there is
scope to increase this share by around 100%.
Based on the rail movements which the new services provide for, this uplift in demand has
been applied to all of the tourist movements from Oxfordshire and Worcestershire to
Stratford. Beyond this it is considered that the additional services will have a minor impact on
rail market share – given that leisure travellers are less influenced by service frequency than
commuters for example.
Results
The results of this method are given in Table 5.7 below. It should be noted that these are very
rough estimates given that the visitor survey is based on a small sample. However, it is
considered that this is a reasonable amount of additional demand given that the forecasts for
Segments 1 to 7 do not specifically exclude tourism demand.
Table 5.7: Estimated Tourism trip to Stratford
Origin of
Total Visits to
Increase in
Visitors
Stratford
Rail
Market Share

Potential New Rail
Trips to Stratford
(Two Way Trips)

Potential New Rail
Trips to Stratford
(Single Direction
Trips)

Oxfordshire

147,000

7%

10,290

20,580

Worcestershire

294,000

7%

20,580

41,160

Total

441,000

-

30,870

61,740

7

Absolute numbers are confidential
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Long Marston Station (Segment 9)

It is important that demand for a station at Long Marston takes into account the proposed
housing development and other uses at Long Marston Depot. A trip rate method was used to
estimate the demand for the new station. Typical trip rates for rail trips with an origin in the
new station catchment area were used for calculation are shown in Table 5.8 below. It is
considered that Long Marston best fits with the ‘village area surrounding an urban centre’.
Trip rates are a highly indicative approach and further analysis would be required before the
final decision on the station is taken.
Table 5.8: Typical Trip Rates for New Stations
Daily Trips per thousand
population

% from beyond
2km

0-800m

800m-2km

Prime commuter belt on outskirts of urban centre

100

10

1

Village areas surrounding urban centre

25

6

20

Built-up areas close to urban centre

12

3

10

Free-standing town

10

3

40

Results

The populations in the 0-800 metre, 800 metre to 2 kilometre and 2 to 3 kilometre catchment
areas were calculated and adjusted to take account of a new development of 500 residential
units at Long Marston Depot.
Considering Long Marston as a village area surrounding urban centre the resulting annualised
numbers of trips are shown in Table 5.9. A total of 30,062 single direction passengers are
estimated to travel from the new station at Long Marston annually.
Table 5.9: Estimated Trip generated at Long Marston Station
0-800m
800m-2km
Adjusted Long Marston Population

% from
beyond 2km

TOTAL

1,605

66

NA

-

25

6

20

-

Long Marston Annual Two-Way Rail Trips

14,642

240

149

15,031

Long Marston Annual One Way Rail Trips

29,284

480

298

30,062

Trip rate (Daily Trips per thousand pop)

5.6

Total Demand and Revenue

Based on current passenger numbers, the total change in demand resulting from the scheme is
forecast to be 256,282 trips per annum. This represents the net additional demand resulting
from the scheme and excludes abstracted demand.
Option 1
The results show that with the new line there will be an increase of 46% in demand (256,282
additional trips) and an increase in revenue of £1.73 million. The breakdown of segmental
demand and revenue for the year 2012 is shown in the Table 5.10.
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Table 5.10: Estimated 2012 Demand with the Stratford-upon-Avon to Honeybourne reinstatement
(Option 1)
Segment
Name
Net
Additional
Additional Revenue (£)
Demand
Segment 1

Oxford to Stratford

5,176

26,517

Segment 2

Worcester to Stratford

10,254

85,002

Segment 3

Cotswold line stations to Stratford

64,472

322,017

Segment 4

Cotswold line stations to Leamington &
Warwick

4,363

38,250

Segment 5

Trips between Cotswold Line Stations

69,586

427,815

Segment 6

Shakespeare/Leamington Spa line to
Kidderminster Line

1,131

9,045

Segment 7

London –Stratford

3,062

156,161

Segment 8

Additional Tourism Mode Shift Effects

61,740

493,920

Segment 9

New Long Marston Station Demand

30,062

150,310

Segment 10

Leamington and intermediate stations to
Stratford

6,437

21,563

256,282

1,730,599

TOTAL

Option 2
Under Option 2, with services from Worcester terminating at Stratford rather than
Leamington Spa the increase in demand is slightly lower at 245,198 with an overall increase
in revenue of £1.67m.
Table 5.11: Estimated 2012 Demand with the Stratford-upon-Avon to Honeybourne reinstatement
(Option 2)
Segment

Name

Net
Additional
Demand

Additional
Revenue (£)

Segment 1

Oxford to Stratford

5,176

26,517

Segment 2

Worcester to Stratford

10,254

85,002

Segment 3

Cotswold line stations to Stratford

64,472

322,017

Segment 4

Cotswold line stations to Leamington &
Warwick

0

Segment 5

Trips between Cotswold Line Stations

69,586

427,815

Segment 6

Shakespeare/Leamington Spa line to
Kidderminster Line

846

6,769

Segment 7

London –Stratford

3,062

156,161

Segment 8

Additional Tourism Mode Shift Effects

61,740

493,920

Segment 9

New Long Marston Station Demand

30,062

150,310

Segment 10

Leamington and intermediate stations to
Stratford

0

0

245,198

1,668,510

TOTAL
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Demand growth

Three alternative demand growth scenarios have been applied: low, medium and high. This
reflects uncertainty over levels of demand growth and illustrates the importance of growth in
determining the strength of the economic case for the scheme. For the low growth scenario,
demand growth of 2.2% per annum has been assumed in line with the Network Rail RUS. The
medium growth forecast uses a growth rate of 4% which reflects growth in passenger demand
in the UK over recent years. A high growth forecast of 6% has been used to illustrate the
impact of very high demand growth and the uncertainty in the demand forecast presented
above, although it is acknowledged that this is unlikely to be achieved consistently over a 20
year period. In line with DfT guidance, demand growth is capped at 2032.
Table 5.12 – Opening and Future Year Demand Growth (Option 1)
2012
2019
Net Additional Demand –
2.2% growth

256,282

298,452

Net Additional Demand –
4% growth

256,282

337,250

Net Additional Demand –
6% growth

256,282

385,354

5.6.2

Total Demand

The demand forecast is based on the net additional demand that would be expected as a result
of the new services. It is considered that this underestimates the total number of users of the
new service because it excludes abstracted demand – users who have transferred from an
existing rail service to the new services. Whilst transferring passengers benefit from the new
service (through a lower generalised journey time), this does not result in an overall increase
in revenue.
This is of particular relevance for movements between Cotswold line stations for which the
new services provide a frequency enhancement. For example, for passengers travelling
between Evesham and Worcester the new service will increase frequency from around one
train per hour to around 2 trains per hour. On this basis, it would be reasonable to assume that
around half of passengers making this trip will use the new Leamington to Worcester train.
However, the net increase in demand (based on the generalised journey time approach set out
in Section 5.5.3) is only expected to amount to around 16% of current demand.
Abstracted demand has been estimated in order to move from net to total demand for the new
service. Where relevant this has been achieved by estimating the approximate percentage of
demand that would be expected to transfer to the new services. In other cases (for example
Segments 1-4), the total do minimum demand is considered to be abstracted. For segments 3,
8 and 9 demand is close to zero at present and therefore all demand is considered to be
additional.
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Table 5.13 - Total Demand (if Scheme opened in 2012) – Option 1
Segment
Name
Net
Additional
Demand

Abstracted /
Transferring
Demand

Total
Demand

Segment 1

Oxford to Stratford

5,176

7,444

12,620

Segment 2

Worcester to Stratford

10,254

3,300

13,554

Segment 3

Cotswold line stations to Stratford

64,472

28

64,500

Segment 4

Cotswold line stations to Leamington &
Warwick

4,363

3,717

8,080

Segment 5

Trips between Cotswold Line Stations

69,586

155,820

225,406

Segment 6

Shakespeare/Leamington Spa line to
Kidderminster Line

1,131

5,061

6,192

Segment 7

London –Stratford

3,062

16,981

20,043

Segment 8

Additional Tourism Mode Shift Effects

61,740

-

61,740

Segment 9

New Long Marston Station Demand

30,062

-

30,062

Segment 10

Leamington and intermediate stations to
Stratford

6,437
256,282

14,422
206,773

20,858
463,056

TOTAL

Table 5.14 - Total Demand (if Scheme opened in 2012) – Option 2
Segment

Name

Net
Additional
Demand

Abstracted /
Transferring
Demand

Total
Demand

Segment 1

Oxford to Stratford

5,176

7,444

12,620

Segment 2

Worcester to Stratford

10,254

3,300

13,554

Segment 3

Cotswold line stations to Stratford

64,472

28

64,500

Segment 4

Cotswold line stations to Leamington &
Warwick

-

-

-

Segment 5

Trips between Cotswold Line Stations

69,586

155,820

225,406

Segment 6

Shakespeare/Leamington Spa line to
Kidderminster Line

846

1,241

2,087

Segment 7

London –Stratford

3,062

16,981

20,043

Segment 8

Additional Tourism Mode Shift Effects

61,740

-

61,740

Segment 9

New Long Marston Station Demand

30,062

-

30,062

Segment 10

Leamington and intermediate stations to
Stratford

0

0

0

245,198

184,814

430,012

TOTAL

5.6.3

Demand Versus Capacity

An indicative assessment has been undertaken of the level of crowding that might be expected
on the new services in the first year of operation. This is intended to inform the decision as to
whether single or two car trains might be appropriate for the services. Crowding is difficult to
model accurately because of the need to establish (from a high level annual demand forecast)
the number of passengers on a train at any one time. To overcome this, a simple total demand
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versus total capacity calculation has been made to establish a maximum average load factor
over a period of time during the day.
The load factor is defined as the level of demand as a percentage of capacity. The load factor
is an average because it is measured as the average for a number of trains during a period of
time. Finally, it is a maximum because it effectively assumes that all passengers using a
particular service are on the train at the same time. The latter assumption can be reasonable
for a commuter train arriving at a dominant town or city centre station, but is less accurate in a
situation where there are a high proportion of journeys between intermediate stations.
The key assumptions in the analysis are as follows:
·

6 out of 7 passengers travel on a weekday;

·

36% of rail journeys take place in the morning peak, 36% in the afternoon peak and
the remainder are off peak (based DfT’s rail trends data);

·

Peak time is assumed to be a 2 hour period (two trains in each direction).

·

The total (seated and standing) capacity of a Class 153 train is approximately 75
passengers.

·

The total capacity of a 2-car Class 158 train is approximately 150 passengers.

Table 5.15 – Crowding Analysis (2019) – Option 1 (Medium Growth of 4%)
Peak Time
Number
Total
Total
Demand
of
Capacity Capacity
(including
Services
(2-Car
(1-Car
allowance for
Per Time Train)
Train)
abstracted
Period
demand)
2019 Total
Demand

Maximum
Average
Load
Factor (2Car Train)

Maximum
Average
Load
Factor (1Car Train)

AM Peak
721

8

1200

60%

600

120%

561

40

6000

9%

3,000

19%

721

8

1200

60%

600

120%

Maximum
Average
Load
Factor

Maximum
Average
Load
Factor

Off-Peak
PM Peak

Table 5.16 – Crowding Analysis (2032) – Option 1 (Medium Growth of 4%)
Peak Time
Number
Total
Total
Demand
of
Capacity Capacity
(including
Services
(2-Car
(1-Car
allowance for
Per Time Train)
Train)
abstracted
Period
demand)
2032 Total
Demand

AM Peak
1,201

8

1200

100%

600

200%

934

40

6000

16%

3,000

31%

1,201

8

1200

100%

600

200%

Off-Peak
PM Peak

An initial analysis suggests that the forecast demand (at 4% growth per annum) would require
a 2-car train unit, possibly at commencement of operations in 2019.
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Refining the Demand Forecast

Recent research has demonstrated the difficulties and risks associated with predicting demand
for new lines and stations. As noted, this is the first attempt to forecast demand for services on
a re-instated line between Stratford and Honeybourne. If it is considered that there is merit in
further developing the scheme, it would be appropriate to consider a range of refinements to
the demand forecast. Such refinements are likely to be required by DfT for a funding decision
is required. The DfT and other stakeholders would need to be consulted on the approach to
demand forecasting.
The following approaches or refinements might be considered:
·

Further refinement of the gravity model approach to improve the empirical basis for
the forecast (a large sample) and inclusion of additional variables beyond population
and employment;

·

Collection and application of vehicle and bus passenger count and/or survey data;

·

The application of a demand model based on a comparison of generalised journey
times and costs across different modes of travel;

·

Application of the MOIRA model to estimate demand impacts of ‘incremental’ service
improvements resulting from the scheme;

·

Use of a bespoke demand growth forecast based on specific population, employment
and GDP forecasts;

·

Refinement of the trip rate approach used to forecast demand for the new station at
Long Marston.
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6

Economic Appraisal

6.1

Costs

6.1.1

Capital Costs and Optimism Bias

Capital costs (2012 prices) for the preferred option are shown in Table 6.1. Further details are
given in Appendix E. The total capital cost of the project is £76.0m.
The costing of the southern end of the scheme (to the south of Milcote) is based on unit rates
taken from recent tender offers for similar works. For this section, whilst some further design
work is required, an optimism bias uplift of 15% (the recommended level of Optimism Bias
for schemes at level 4/5) is considered to be reasonable. The scope of works for the northern
half of the scheme is considered to be at a stage of design equivalent to GRIP level 3. On that
basis, in line with DfT Guidance, an optimism bias uplift of 40% has been applied to the PV
Cost estimate. In the Base Case Cost estimate the two sectors are assumed to be equal in
length so that 50% of the capital costs are subject to 40% Optimism Bias and 50% are subject
to 15%.
At the next stage of design, further work, based on detailed site surveys and detailed design
(with early contractor involvement for constructability assessment) will be required.
On this basis, the Present Value Costs for the economic appraisal are £43.3 (2002 prices and
values).
Table 6.1 - Capital Costs
Cost Item

£m (2012 prices unless
indicated)

Design

£4.0

Preliminaries

£3.2

Signalling

£5.0

Electrification and plant

£2.0

Track

£17.9

Telecoms

£3.0

Civils

£33.5

Operational Property

£4.5

Other Costs

£2.9

TOTAL

£76.0

TOTAL Including Optimism Bias

£96.9

Present Value Costs in 2002 Prices and Values

£43.3m

Further details of these cost estimates are given in Appendix E
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6.2

Train Operating Costs

6.2.1

Approach

Operating costs have been estimated on a ‘per unit’ ‘per mile’ basis. The cost estimates are
informed by data provided by operators, but are not based on ‘quoted’ costs to operate the
services. Given that the services would, in practice, commence under a future franchise
period, it is only possible to provide indicative costs at this stage.
The following cost items have been included:
·

fuel costs;

·

staff costs;

·

vehicle leasing costs;

·

train maintenance costs; and

·

variable track access charge.

No allowance has been made for operator profit (although for the purposes of an economic
appraisal this would be ‘cancelled out’ in that profit represents a cost to the taxpayer but a
benefit to private operators). It should also be noted that ongoing track maintenance costs and
resultant fixed track access charges are not included in this assessment.
For the purposes of the economic appraisal, costs have been forecast over a 60 year evaluation
period with costs discounted to 2002 and stated in 2002 prices in accordance with WebTAG
guidance8.
Operating costs have been modelled based on two options:
Option 1 – An hourly Leamington Spa to Worcester service and an hourly Stratford-uponAvon to Oxford service
Option 2 – An hourly Stratford-upon-Avon to Worcester service and an hourly Stratfordupon-Avon to Oxford service

6.2.2

Single versus Two Car Trains

The operating costs have been calculated based on all new services being operated by using a
typical 2-car diesel vehicle. Cost savings could be made on lease costs, fuel and variable track
access charges if 1-car trains were used, although the demand analysis finds that 2-car trains
are likely to be required.

6.2.3

Key Assumptions

A number of high level assumptions have been made which are shown in Table 6.2. Given the
stage of development of the project, many of the assumptions made are subject to a high
degree of uncertainty. A key uncertainty relates to the number of train units required to
operate the services. High level analysis concludes that it may be possible to operate each
service with 2 units though further analysis using specialist software, such as Rail Sys, would
be required to increase confidence in this finding.

8

WebTAG Unit 3.5 - http://www.dft.gov.uk/webtag/documents/expert/unit3.5.php
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Table 6.2 – Key Assumptions
Opening Year

New services to commence 2019/20

Rolling Stock Leasing
Costs

Total lease costs of approximately £110,000 per vehicle per
calendar year.

Fuel Cost

Per train vehicle fuel consumption of around 0.7 litres per mile.
Diesel costs of £0.67 per litre in line with UK train operator
average. Diesel costs are assumed to increase in line with
Department for Energy and Climate Change forecasts.

Staff Costs

Costs for drivers (£45k & overhead) and conductors (£27k &
overhead) on a Full Time Equivalent basis have been included, on
the basis of 2 train crews per unit for a 14 hour operation, with
allowance made to reflect leave (assuming a 240 day working
year).

Running Maintenance

Train running maintenance costs at 60 pence per vehicle mile.

Variable Track Access
Charge

Calculated based on £0.06 per vehicle mile (Network Rail CP4
Price List)

Rolling Stock
In practice, the type of train unit used would depend on the operator providing the service and
the profile of their fleet. If a more modern diesel unit were to be used, it would be expected
that capital lease costs would be higher than quoted above. As recently highlighted by
ATOC9, there is likely to be a ‘surplus of shorter distance DMUs by the end of CP5’. This
would suggest that suitable rolling stock could be secured at competitive rates, at least for the
initial years of operation.
Operators have suggested that there is capacity within existing fleets to operate one or both
new services without a net increase in the fleet requirement for the franchise. Whilst this
contributes to the deliverability of the project, it should be noted that the services would be
introduced under a future franchise and as such the opportunity cost of the units would need
to be reflected10.
Unit Requirement
Based on a desktop calculation, it is considered that it may be possible to operate the
Stratford-upon-Avon to Oxford service and the Stratford-upon-Avon to Worcester Shrub Hill
with just 2 train units for each service. It has also been calculated the Leamington Spa to
Worcester Shrub Hill service would require 3 train units.
It has been assumed that each unit would require 2 staff shifts (consisting of a driver and a
conductor) to operate 14 hourly services per day. Additional staff requirements to factor in
leave have been taken into account.
However, a more detailed operational and timetabling analysis would be required to
determine this and, depending on the exact running times and train pathing, it may not be
possible to operate a service between Oxford and Stratford with just 2 units.
9

Rolling Stock Requirements 2014-2019 (Association of Train Operating Companies)
Under a future franchise, there would be flexibility over the fleet leased by the operator and therefore no
requirement to continue leasing ‘surplus’ units.

10
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Services and Mileage
Train and vehicle miles have been calculated based on simple service assumptions and track
length between start and end stations. It has been assumed that 14 hourly services are operated
each day (Monday to Saturday; 7 on Sundays). This is a conservative assumption given that it
may be more economical to run a reduced ‘off-peak’ service.
For each option the following train service assumptions were made:
Table 6.3 – Service Assumptions

Services per day
Train units required to
operate hourly service
Staff shifts per day required
operate hourly service
Round Trip Mileage
Total Daily Train Mileage
Total Annual Train Mileage

6.2.4

Leamington Spa –
Worcester Shrub Hill
14
3

Stratford-upon-Avon –
Worcester Shrub Hill
14
2

Stratford-uponAvon – Oxford
14
2

2

2

2

80
1,123
379,506

49
692
233,761

88
1,235
417,362

Operating cost: estimates

Figure 6.1 and 6.2 show a breakdown of the operating costs in 2018/19. The distinction is
that, as Option 2 includes the Stratford to Worcester service which is less distance than the
Leamington Spa to Worcester service, the operating costs for this service is £0.7m lower.
Figure 6.1 – Breakdown of Operating Costs of Option 1

For the Option 1 the total operating cost for year 1 of operation is £4.2m. This is made up
of a cost of £2.0m for the Stratford-upon-Avon to Oxford service and £2.1m for the
Leamington Spa to Worcester Shrub Hill.
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Figure 6.2 – Breakdown of Operating Costs of Option 2

For the Option 2 the total operating cost for year 1 of operation is £3.5m. This is made up
of a cost of £2.0m for the Stratford-upon-Avon to Oxford service and £1.4m for the
Stratford-upon-Avon to Worcester Shrub Hill.

6.3

Track and Signal Maintenance

Additional costs need to be included to account for the maintenance of the infrastructure
itself. Such costs are additional to the allowance made for track wear caused by an
incremental change in train miles. The current version of the economic appraisal excludes
such costs. However, it is considered that these costs are likely to be small relative to train
maintenance costs.

6.4

Subsidy Requirement

Table 6.4 shows for both Option 1 and Option 2 that the operating costs would exceed the
revenue from the services. However, the subsidy requirement for Option 2 would be lower
than Option 1 by around £600,000 per annum which is largely due to lower operating costs.
Table 6.4 – Service Subsidy Requirement (2012 prices)
Option 1

Option 2

2019 / 20

2025 / 26

2032 / 22

2019 / 20

2025 / 26

2032 / 22

Revenue

£2,277,350

£2,881,575

£3,791,956

£2,195,645

£2,778,192

£3,655,911

Operating Cost

£4,152,025

£4,315,710

£4,527,274

£3,453,302

£3,606,734

£3,807,490

Subsidy
Requirement

-£1,874,675

-£1,434,135

-£735,318

-£1,257,657

-£828,542

-£151,579
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Figure 6.3 shows that the subsidy requirement of Option 1 falls as revenues rise faster than
operating costs due to passenger growth. The subsidy requirement, shown in Table 6.4, falls
from £1.9m in 2019/20, the first year of operation, to £735k in 2032/33, the last year for
which passenger growth is assumed.
Figure 6.3 – Option 1 Revenue and Operating Cost Profile

For Option 2, the subsidy requirement, shown in Table 6.4, falls from £1.3m in 2019/20, the
first year of operation, to £152k in 2032/33. Thus, as stated above, the subsidy requirement
for Option 2 is lower than Option 1.
Figure 6.4 – Option 2 Revenue and Operating Cost Profile

6.5

Costs for Economic Appraisal

Table 6.5 and 6.6 show the total operating costs for a 60 year evaluation period where the
costs shown are discounted to 2002 and in 2002 prices, including allowance for optimism bias
at 1.6% per annum. The total discounted operating cost for the 60 year appraisal period is
£70.0m for Option 1 and £59.7m for Option 2.
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Table 6.5 – Operating Costs of Option 1 over 60 Year Evaluation Period (Discounted to 2002, 2002 market
prices)

Operating Costs

Stratford-upon-Avon
- Oxford

Leamington Spa –
Worcester Shrub
Hill

Total Cost

34,095,174

35,946,875

70,042,049

Table 6.6 – Operating Costs of Option 2 over 60 Year Evaluation Period (Discounted to 2002, 2002 market
prices)

Operating Costs

Stratford-upon-Avon
- Oxford

Stratford-uponAvon – Worcester
Shrub Hill

Total Cost

34,095,174

25,616,202

59,711,376

6.6

Economic Appraisal

6.6.1

Introduction

We have undertaken a WebTAG-compliant 60 year economic appraisal of the proposed
scheme. Capital and operating costs have been compared to forecast revenue, passenger
benefits, non-user benefits and environmental benefits.
Economic Benefits are calculated as the change relative to the base scenario. The appraisal
has been undertaken over a 60 year period from 2019, with demand capped at 2032. All
values are in 2002 market prices. Benefits and costs accruing over the appraisal period are
discounted to 2002 using the social discount rate outline in the Green Book: 3.5% for the first
30 years of the appraisal period and 3.0% thereafter.
Key assumptions are listed in Table 6.7.
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Table 6.7: key assumptions used in the economic appraisal
Input parameter

Values & data sources

Price Base

2002 (DfT standard appraisal Price Base)

Discount rate

3.5% for first 30 years
3.0% for years 31 to 60.

Construction period

2017-2018 (years of construction costs)

Opening year

2019

Real terms fares growth

1% per annum from appraisal year (2011) to 2031.
Capped from 2032 onwards.

Exogenous demand growth

Based on methodology in PDFHv5 Section B1 from 2011 to 2026;
capped thereafter.

Values of Time (£/hour)

Existing Rail users (2002 Resource Costs):
Working Time (business trips): £30.57
Non-Working Time (commuting trips): £4.17
Non-Working Time (Leisure trips): £3.68
New rail users (2002 Resource Costs):
Working Time (business trips): £18.78 3
Non-Working Time (commuting trips): £4.17
Non-Working Time (Leisure trips): £3.68
(The above values were growthed using factors in Webtag unit 3.5.6
Table 3a)

Accident benefits for existing &
new users

Accident rates per passenger km for rail, car, bus and cycle modes
derived from ‘Passenger casualty rates by mode 2000-2009, Department
for Transport statistics RAS53001’
The number of passenger km by each mode derived from standard mode
switching proportions by km from Webtag 3.13.2.
Average Values of prevention per casualty by severity From Webtag
Unit 3.4.1 Annex A, Table 1 (updated April 2011).

External costs of car use
Decongestion benefits
Non-user accident benefits
Local Air Quality

Webtag 3.13.2 compliant assessment using standard congestion factors
for Rural A roads and Urban A roads.
Benefits calculated for three forecast years: 2015, 2026 & 2074 and
interpolated for intervening years.

GHG emissions
Infrastructure benefits

Notes
1: Source: Network Rail Grip 3 Option Selection Report, June 2011
2: Weighted average of Working Values of Time (from Webtag unit 3.5.6 Table 1) by mode weighted using National Average Diversion Factors (km switch to rail by mode) from the National
Transport Model (Webtag unit 3.13.2 Table 1).
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Revenue and User Benefits

Economic Benefits are calculated as the change relative to the base scenario. The appraisal
has been undertaken over a 60 year period from 2019, with demand capped at 2032. All
values are in 2002 market prices. Benefits and costs accruing over the appraisal period are
discounted to 2002 using the social discount rate outline in the Green Book: 3.5% for the first
30 years of the appraisal period and 3.0% thereafter.
Total benefits to all users are shown in Table 6.8. Time savings (68%) and vehicle operating
cost savings (19%) represent the most significant shares of benefits.
The estimated benefits to commuters, business trips and other journey purposes are shown in
Table 6.9. The estimation method has followed DfT Webtag Guidance on Rail appraisal
(Unit 3.13). Points to note are:
i.

Time savings are enjoyed both by existing rail travellers and those transferring from
car. Time savings to existing rail travellers are estimated by comparison of rail
journey times taking account of waiting time improvements arising from increased
frequency. Time savings to new travellers take account of road distances and typical
speeds by road;

ii.

Savings in car vehicle operating costs, highway decongestion and air quality and
accidents arise only in connection with those trips transferring from road to rail.
Webtag Unit 3.13 provides guidance on the estimation of these benefits.

iii.

The proposed scheme would be grade separated at all road crossings. DfT statistics
(fatal and serious accidents per million passenger km) show that rail travel is safer
than travel by road. Accident benefits have not taken account of the rail accident rates
and are thus a slight over estimate.

iv.

Net revenue has been estimated based on typical average fares and forecast passenger
station to station movements.

Table 6.8: Present Value: Economic benefits: all users (2002 Values and Market Prices, £M) – Option 1
(Medium Growth)
£ million

% total

User Time Savings

59.2

89%

Vehicle operating costs

4.1

6%

Benefits of reduced car use
(decongestion, emissions etc)
decongestiondecongestion
benefits
Accident benefits

2.3

4%

0.6

1%

Total

66.2

100%

User benefits approximate to £3 per passenger (total demand) in 2002 prices.

Page 50

| Issue | 25 September 2012

Page 51

J:\224000\224132-00\4 INTERNAL PROJECT DATA\4-05 REPORTS\ISSUE FINAL REPORT 25 SEP 2012.DOCX

Stratford on Avon District Council

Stratford to Honeybourne Railway Reinstatement - Business Case Study
Final Report

Table 6.9 - Economic Benefits and revenue Summary: (2002 Values and Market Prices, £M):
£ million
User Time Savings

11.78

Vehicle operating costs

1.58

Highway decongestion and AQ*
decongestiondecongestion
benefits
Accident benefits

0.84

a. Subtotal Commuting

14.41

0.21

Business
User Time Savings

27.11

Vehicle operating costs

0.25

Highway decongestion benefits

0.16

Accident benefits

0.04

b. Subtotal Business

27.57

Other
User Time Savings

20.30

Vehicle operating costs

2.27

Highway decongestion benefits

1.31

Accident benefits

0.33

c. Sub total Other

24.21

d. Present Value Benefits (a+b+c)

66.19

e. Revenue

48.65

6.8

Economic Appraisal Summary

6.8.1

Base Case

The resultant benefit:cost ratios are shown for service option 1 in Table 6.10 and service
option 2 in Table 6.11 .
Service Option 1
Table 6.10 – WebTAG Appraisal Summary – Service Option 1 (2002 Values and Market Prices, £M):
Low
Demand
Growth
(2.2%)
48.94

Medium
Demand
Growth
(4%)
66.19

High
Demand
Growth
(6%)
92.82

e. Revenue

35.83

48.65

68.29

f. Operating Costs

71.16

71.16

81.92

g. Capital Costs

56.40

56.40

56.40

h. Present Value Costs (f+g-e)

91.73

78.91

70.03

i. Net Present Value (d-h)

-42.79

-12.74

22.80

j. Benefit Cost Ratio (d-h)

0.53

0.84

1.33

k. Net Operating Cost ( f-e)

35.33

22.51

13.63

d. Present Value Benefits (a+b+c)
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13.61

43.68

79.20

Notes: Service Option 1: (in each direction) hourly Leamington Spa to Worcester service and
an hourly Stratford-upon-Avon to Oxford service. (two car trains from day one on both
services). New station at Long Marston. In the case of high demand growth 3 car trains are
introduced in 2027.
The results show the Net Present Value (NPV) in line i and the Benefit Cost Ratio (BCR) in
line j. The NPV, in operating terms, with capital costs excluded, is shown in line l.
The appraisal of Option 1 shows that the NPV and BCR are highly sensitive to traffic growth,
with the BCR ranging from 0 .53: 1 (2.2% growth) to 1.33:1 (6% growth per annum). The
results for medium growth (4%) give, in our view a “most likely” estimate with a small
negative NPV -£12.7 million and a BCR of 0.84:1.
In the central (4% case), excluding capital costs, option 1 makes a financial shortfall (NPV
revenue less operating costs is – £ 22.51 million) implying that an annual subsidy would be
required. The scale of this shortfall is significantly less than the Present Value of Benefits
(PVB) giving an overall positive NPV in operating terms alone.
Including capital costs, it can be concluded that the BCR (0.84:1) under the conditions of the
central case is modest but it should be pointed out that this changes dramatically under
conditions of higher traffic growth and, additionally, there are a number of other potential
upside factors demonstrated in the results of the sensitivity tests and the discussion of wider
economic benefits, set out below.
Service Option 2
Table 6.11 – WebTAG Appraisal Summary – Service Option 2 (2002 Values and Market Prices, £M):
Low
Demand
Growth
(2.2%)
42.58

Medium
Demand
Growth
(4%)
57.44

High
Demand
Growth
(6%)
80.38

e. Revenue

34.55

46.91

65.84

f. Operating Costs

60.67

60.67

70.06

g. Capital Costs

56.40

56.40

56.40

h. Present Value Costs (f+g-e)

82.52

70.16

60.62

i. Net Present Value (d-h)

-39.94

-12.72

19.76

j. Benefit Cost Ratio (d-h)

0.52

0.82

1.33

k. Net Operating Cost ( f-e)

26.12

13.76

4.22

l. NPV (operating cost only) ( d-k)

16.46

43.78

76.16

d. Present Value Benefits (a+b+c)

Note: Service Option 2: (in each direction): hourly Stratford-upon-Avon to Worcester service
and an hourly Stratford-upon-Avon to Oxford service. (two car trains from day one on both
services). New station at Long Marston. In the case of high demand growth, 3 car trains are
introduced in 2027.
Although both user benefits and revenue are lower for service Option 2 than for service
Option 1, lower operating costs determine that the results of the economic appraisal are very
similar to those for Option 1. It can be concluded that the opportunity to extend ex Worcester
services to Leamington Spa is unlikely to have an important effect on the case for re-instating
the line from Stratford to Honeybourne. However the effect on the BCR is neutral and both
service options should remain under consideration.
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Sensitivity Tests

It is accepted that, in addition to the rate of traffic growth, there is a significant degree of
uncertainty attached to the values of some of the input variables which will influence the
results of the economic appraisal. A number of sensitivity tests have been undertaken to
investigate the effects on the NPV and BCR of changes in these variables
A range of sensitivity tests is required to highlight the potential implications if key variables
were to change or if alternative assumptions are applied. In particular, it is considered that
there is some caution built into the capital cost estimate and therefore it is sensible to consider
how the economic case might change if the capital costs can be reduced. Furthermore, there
are significant risks attached to forecasting demand for new rail lines and stations and given
that there is scope to refine the demand forecast it is also appropriate to consider the
implication of higher or lower demand and demand growth.

Test 1: Reduction in construction costs
Uncertainty regarding the accuracy of the quantities and unit rates used to estimate
construction costs is reflected in the optimism bias factors described in section 6.1.1.
However, there is a possibility, depending on the outcome 2019 train timetable across a wider
network, that it will be possible to provide 2 trains/hour on the core section StratfordHoneybourne with a shorter length of twin track line than allowed for in the base cost
estimate.
The construction cost of this “twin track length reduced by 3km” option is estimated at £61.7
million (2012 prices) compared to the base cost estimate of £76.0 million (further details are
given in Appendix E).
The effects of this change on the NPV and BCR of service option 1 are shown in Table 6.12
and service option 2 in Table 6.13. The present values of benefits, revenue and operating
costs are unchanged. The present value of construction costs falls from £56.4 million to £
45.8 million. This change generates a small positive NPV (BCR just under 1.0) in the
medium demand growth case and a higher, positive NPV of £33.4 million (BCR 1.56:1) under
high demand growth.
Table 6.12: Capital Cost Sensitivity Test - Service Option 1– reduced length of twin track (£61.7m Capital
Costs)
Low
Demand
Growth
(2.2%)
48.9

Medium
Demand
Growth
(4%)
66.2

High
Demand
Growth
(6%)
92.8

e. Revenue

35.8

48.7

68.3

f. Operating Costs

71.2

71.2

81.9

g. Capital Costs

45.8

45.8

45.8

h. Present Value Costs (f+g-e)

81.2

68.4

59.5

i. Net Present Value (d-h)

-32.2

-2.2

33.4

j. Benefit Cost Ratio (d:h)

0.60

0.97

1.56

k. Net Operating Cost ( f-e)

35.3

22.5

13.6

l. NPV (operating cost only) ( d-k)

13.6

43.7

79.2

d. Present Value Benefits (a+b+c)
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Table 6.13: Capital Cost Sensitivity Test - Service Option 2– reduced length of twin track (£61.7m Capital
Costs)
Low
Demand
Growth
(2.2%)
42.6

Medium
Demand
Growth
(4%)
57.4

High
Demand
Growth
(6%)
80.4

e. Revenue

34.5

46.9

65.8

f. Operating Costs

60.7

60.7

70.1

g. Capital Costs

45.8

45.8

45.8

h. Present Value Costs (f+g-e)

72

59.6

50.1

i. Net Present Value (d-h)

-29.4

-2.2

50.3

j. Benefit Cost Ratio (d:h)

0.59

0.96

1.61

k. Net Operating Cost ( f-e)

26.1

13.8

1.2

l. NPV (operating cost only) ( d-k)

16.5

43.7

76.2

d. Present Value Benefits (a+b+c)

Test 2: Additional opening year demand
Whilst the base demand forecasts are considered to provide realistic estimates, as noted in
previous discussion they do not take account of all passenger movements that could benefit
from the reinstated line. These could include:
1 In particular, by interchanging at Stratford, it is possible that there could be additional
demand to/from stations between Stratford and Birmingham Moor Street to/from stations
to Worcester or Oxford; and/or
2 If through running of services to the north of Stratford or beyond Oxford to London
Paddington (with no associated withdrawal of other services) is possible, this too might
generate some additional demand.
To take account of this potential upside impact, a 10% increase11 in demand has been allowed
for in the scheme opening year. The results of this exercise are shown in Table 6.13.
Operating and construction costs are unchanged. Benefits and revenue increase by 10%. The
resultant BCRs increase from just over 0.8:1 in the base to just under 1.0:1.

11

10% is considered to be a sufficient increase to take account of those elements of demand which may have
been excluded; it is believed that all the main elements are captured in the demand forecast.
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Table 6.14: Sensitivity Test 2; Opening Year Demand +10% (Including Optimism Bias) (4% traffic
growth)
Opening Year Demand +10%
Option 1 (2Car Trains)

Option 2 (2Car Trains)

d. Present Value Benefits (a+b+c)

72.8

63.2

e. Revenue

53.5

51.6

f. Operating Costs

71.2

60.7

g. Capital Costs

56.4

56.4

h. Present Value Costs (f+g-e)

74

65.5

i. Net Present Value (d-h)

-1.2

-2.3

j. Benefit Cost Ratio (d:h)

0.98

0.97

k. Net Operating Cost ( f-e)

17.64

9.07

l. NPV (operating cost only) ( d-k)

55.16

54.11

Test 3: Combined Test 1and Test 2: Reduced capital costs and additional
opening year demand
The factors driving tests 1 and 2 are totally independent. It is therefore legitimate to combine
these two effects into Test 3. Two variants of this test, with medium and high demand growth
are shown. The results of Test 3A (medium growth) are shown in Table 6.15. In the case of
both service options, the benefit cost ratios are 1.15:1
Table 6.15: Sensitivity Test 3A: reduced capital cost (3km less twin track) and with additional 10%
demand in opening year (with medium demand growth)
Medium Demand Growth (4%) with
additional +10% demand and £61.7m
Capital Costs
Service Option 1 (2Car Trains)

Service Option 2 (2Car Trains)

d. Present Value Benefits (a+b+c)

72.8

63.2

e. Revenue

53.5

51.6

f. Operating Costs

71.2

60.7

g. Capital Costs

45.8

45.8

h. Present Value Costs (f+g-e)

63.5

54.9

i. Net Present Value (d-h)

9.3

8.3

j. Benefit Cost Ratio (d:h)

1.15

1.15

k. Net Operating Cost ( f-e)

17.6

9.1

l. NPV (operating cost only) ( d-k)

55.2

54.1

This combination of factors is repeated in sensitivity test 3B with results as shown in Table
6.16. Benefit:Cost ratios increase to the range 1.94 - 2.03:1
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Table 6.16: Sensitivity Test 3B: reduced capital cost (3km less twin track) and with additional 10%
demand in opening year (with high demand growth)
High Demand Growth (6%) with additional
+10% demand and £61.7m Capital Costs
Service Option 1 (2Car Trains)

Service Option 2 (2Car Trains)

d. Present Value Benefits (a+b+c)

102.1

88.4

e. Revenue

75.1

72.4

f. Operating Costs

81.9

70.1

g. Capital Costs

45.8

45.8

h. Present Value Costs (f+g-e)

52.6

43.5

i. Net Present Value (d-h)

49.5

44.9

j. Benefit Cost Ratio (d:h)

1.94

2.03

k. Net Operating Cost ( f-e)

6.8

2.4

l. NPV (operating cost only) ( d-k)

95.3

90.8

6.9

Economic Appraisal: Non quantified economic benefits

6.9.1

Freight

The scheme could generate benefits associated with the movement of freight traffic in the
following circumstances:
·

Demand for rail freight movement continues to grow in line with the most recent
forecasts12;

·

Alternative freight routes reach capacity;

·

Rail freight operators choose to use available daytime freight paths on the Stratford to
Honeybourne section when these alternative routes reach day time capacity rather than
day time capacity on other routes or spare night time capacity on the Heyford route.

As part of the Stakeholder Consultation, Motor Rail Logistics provided a response in relation
to their Long Marston Depot. They stated that their business has benefitted from the increased
capacity of the Cotswold line and that there would be a positive benefit to them of a passing
service. They commented that it would give potential for the industrial part of the site to make
much greater use of its rail connections to enhance the role of the site as a road rail interface
for the region, particularly for the transhipment of perishable goods and produce which
currently travel by road in to and out of the Vale of Evesham (see Appendix F9 for full
comments).
Owing to gauge restrictions elsewhere, the Stratford to Honeybourne route could
accommodate freight trains up to gauge W6A. The main traffic type which this would
accommodate is automotive (car) trains. Reference to the Working timetable13 indicated that
daytime paths are reserved for 3 automotive trains per day in each direction on the Heyford
section.

12

Rail Freight demand forecasts to 2030. MDS Transmodal October 2011.
Working Timetable Freight and departmental services: Section CY11: Heyford to Landor street Junction: 14
May to 8 December 2012
13
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It is possible that the Heyford (Banbury) route could reach daytime freight capacity at about
the time of scheme opening in 2019. Benefits were estimated using DfT modal shift values on
the basis that three automotive trains would transfer to the Stratford to Honeybourne route
releasing capacity for three additional container trains on the Heyford route. These additional
container trains were assumed to carry containers moving between the Port of Southampton
and the inland container terminal at Trafford Park in Manchester – a movement which, in the
absence of the Stratford to Honeybourne reinstatement, would be made by road using some of
the most congested motorways in the national network.
Whilst the Heyford route would soon again reach daytime freight capacity, these
environmental benefits of the transfer from road to rail were estimated on the basis that three
additional container train loads could be moved over the rail network throughout the appraisal
period as a consequence of the Stratford to Honeybourne Reinstatement.
This analysis generated a sizeable (greater than £80 million) Net Present Value of freight
traffic related environmental benefits. However it is highly sensitive to operator disinterest in
night time freight paths, the release of freight capacity on other routes (such as WCML post
Oxford to Cambridge reinstatement and HS2) and the value attributed to modal transfer and
relief of congestion on the most highly congested motorways. DfT Guidance14 states that
“DfT does not at present endorse the use of freight user benefits for transport appraisal other
than those delivered through operating cost savings (and those operating cost savings should
include the wage costs of freight train drivers, guards and other staff)”. This aspect could be
worked through as part of further work.

Honeybourne Airfield
The Terms of Reference requested a comment on the potential that the Honeybourne Airfield
site may offer for development as an inter-modal freight terminal.
The DfT Strategic Rail Freight Interchange Policy Guidance (2011) suggests the following as
important requirements for such a facility:
·
·
·
·
·
·

Large land area (up to 60ha)
Capable of handling at least 4 freight trains per day
Alongside main freight trunk routes (ideally the Strategic Freight Network)
Capability to handle 775m freight trains
Gauge capability of at least W8
Close to motorway and trunk road network

The High Level Output Statement (June 2011) indicates that location on the electrified rail
network can also be beneficial. Against these criteria, The Honeybourne Airfield site does
not score well. Major limitations are that it is not on the Strategic Freight Network, the line
does not offer at least W8 gauge and is not close to a motorway or trunk road. For these
reasons, we regard this site as having low potential for development as an intermodal freight
terminal.

6.9.2

Possible Reopening of the Line South of Honeybourne to
Cheltenham

The original Stratford to Honeybourne Line was closed to passenger traffic in 1969 and all
traffic in 1976. Before closure it was the main line for express services from Birmingham to

14

TAG Unit 3.13.1 draft May 2012.
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Cheltenham, Gloucester, Bristol, West Country, the South-West, Cardiff, Swansea and South
Wales. After closure, the track was lifted and most buildings demolished.
Gloucestershire and Warwickshire Steam Railways (GWR) purchased the track bed and
formation of the railway from just south of Cheltenham Race Course station to just north of
Broadway Station. GWR currently operate 12 miles of track between Cheltenham Race
Course and Laverton (with stations re-established at Cheltenham Race Course, Gotherington,
Winchcombe and Toddington) and are rebuilding Broadway station. It is hoped to extend the
line by a further two miles and operate services to Broadway within the next three years.
Due to changes in land use on the section to the south of GWR ownership, there are
constraints to reaching Cheltenham town. Cheltenham Borough Council owns the alignment
into Cheltenham and the reinstatement of a heavy rail service is unlikely to be accepted by
Gloucestershire County Council. Gloucestershire University, in collaboration with
Cheltenham Chamber of Commerce, produced a proposal for an ultra-light rail link between
Cheltenham Spa and Cheltenham Racecourse.
These factors suggest that it would be difficult to re-establish the complete line from Stratford
to Cheltenham on a commercial basis. GWR operate for tourism purposes and include some
weekday services for much of the year. Operating a heritage railway alongside a commercial
service would represent a challenge and a very unusual situation. Even if the line could be
connected from Honeybourne through to Cheltenham Race Course using the GWR owned
section, there would remain difficulties in re-establishing heavy rail into Cheltenham Spa on
this alignment. If the potential ultra-light rail between Cheltenham Race Course and
Cheltenham Spa were built this would allow a connection into the Town. However, for
through passengers from Stratford this would involve an interchange which would add to the
journey time and also prevent the through running of trains beyond Cheltenham to Wales and
the South West.

6.9.3

Tourism

The benefits arising from tourist traffic are estimated on the basis that, with improved
connectivity to the south and west, an increased share of the tourists visiting Stratford will
travel by rail. Tourism has vital economic benefits for Stratford. A further potential benefit
could arise if it could be demonstrated that there would be an increase in the total number of
tourists as a result of the improved rail connectivity which the scheme would offer. However
such socio economic benefits would be very subjective to estimate and, in line with DfT
guidance, would not be eligible for inclusion in the formal benefit:cost ratio.

6.9.4

Network Resilience benefits

The reinstated line, by providing a new through route between Oxford and Birmingham and
Worcester and Birmingham, would, in principle, improve the resilience in response to
closures of adjacent sections of route.
Planned closures for routine and periodic maintenance are likely to offer the more significant
opportunity for these benefits. There is likely to be a limited role in providing an alternative
to the North East South West Route (Cheltenham Spa to Birmingham New Street) as the line
via Stourbridge Junction provides a better alternative and trains from the South West must
reverse in order to join the Cotswold Line to the east of Worcester. The Stratford to
Honeybourne line could provide an alternative route for trains between Oxford and
Birmingham via Banbury. The planned maintenance possessions programme for the period
after 2019 could provide an indication of these benefits.
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It should be noted that The Cotswold Line is not currently open for night time use west of
Wolvercote Junction. Arrangements, with some additional cost, would have to be put in place
in order to realise these resilience benefits.
The Stratford to Honeybourne scheme is not expected to improve network resilience in
response to unplanned events. Train crew are unlikely to be equipped with sufficient quotas of
route knowledge to enable services to transfer to the Stratford route, even if sufficient
capacity were available. More likely, in these circumstances is the diversion of passengers
(rather than trains) to the Stratford route.
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7

Noise Assessment

7.1

Introduction

The potential impact of airborne noise generated by the operation of existing or proposed
railways in the UK is usually predicted using the procedures in the statutory document
Calculation of Railway Noise (1995) (CRN). The level of detail to which the scheme is
assessed will depend on the planning /design stage of the project, but the same general
methodology is used in all stages.
A detailed assessment of environmental impact may be required for this scheme at a later
stage of the project. This would normally be undertaken at the end of GRIP 3 or during GRIP
4. A detailed assessment would involve comparing predicted noise levels from the railway to
existing noise levels at sensitive receptors (such as dwellings), and examining where
significant noise increases are predicted and hence indicate where the population close to a
scheme may be affected by noise. Noise mitigation could be employed, if practicable, to
reduce significant effects if they are identified.
At the GRIP 2 feasibility stage the detailed information required to undertake noise
predictions at individual sensitive receptors is not available nor are existing ambient noise
measurements against which to make an assessment of noise change. For this reason a
strategic level assessment appropriate for GRIP 2 has been undertaken to estimate the extent
and magnitude of noise impacts which could arise from the proposed scheme.
The assessment considers the change in noise emission level due to the scheme, and identifies
the population exposed to this change in emission level.
A daytime façade noise level of 55dB LAeq, 18hr is commonly used as the threshold for
assessment of noise at sensitive properties. For example, if a property is predicted to be
exposed to noise levels below this threshold, no assessment of impact will be undertaken.
Hence if the population likely to be exposed to noise levels above 55dB LAeq, 18hr (equivalent
continuous sound level 0600 – 2400hrs) is estimated then this will provide an indication of the
extent and magnitude of noise impacts that may result from the scheme. This has been
achieved by identifying buildings that lie within a defined ‘buffer’ of the proposed route. The
buffer width is equal to the estimated distance that the 55dB(A) noise contour will extend
from the railway and has been predicted using the CRN methodology described above.
Additionally, at a later design stage of the project, an assessment of noise may be required by
law under the requirements of The Noise Insulation (Railways and Other Guided Transport
Systems) Regulations (NIRR). Unlike a noise impact assessment, which examines noise
change, an NIRR assessment compares predicted noise levels to an absolute threshold value
of 68dB LAeq 18hr. Where predicted noise levels at the facades of dwellings close to a scheme
equal or exceed this level, these dwellings may become eligible for additional noise insulation
works such as secondary glazing. Hence the identification of properties which may be eligible
for noise insulation has been carried out by predicting the distance that the 68dB(A) noise
contour will extend from the railway and identifying properties within this buffer.
Because of the strategic nature of the assessment, a reasonably foreseeable worst case
assessment has been undertaken and no incorporated mitigation, such as noise barriers, has
been included in the assessment. In practice, many of the potential impacts identified by this
study may be mitigated with measures such as noise barriers, earth bunds or rail dampers.
Usually these would undergo detailed quantitative assessment and design during, and after,
the detailed environmental impact assessment stage of the project. Here, only a qualitative
assessment of the benefits of mitigation has been undertaken.
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Input assumptions

Options considered
A number of options for the proposed scheme have been described in the engineering report.
The option which re-instates the railway within a cutting and covered tunnel through Stratford
Old Town (grade separated option) has been assessed here.
Operational assumptions
The noise generated by a railway is highly dependent on the rolling stock, train frequency,
train speed and track type. The following assumptions have been used to estimate the noise
emission from the railway.
Table 7.1 : Noise Assessment Key Assumptions
Operational information – at grade separated re-instatement
Passenger trains consisting of Class 165 DMU rolling stock, or similar
Freight trains consisting of Class 66 Locos towing 20 freight wagons
2 passenger trains per hour in each direction
3 freight trains per day in each direction
Varying line speed – 70mph from ch2000 to ch12400, 50mph from Honeybourne to ch2000
and ch12400 to ch14000, 30mph from ch14000 to ch14500
Ballast track supporting good quality Continuously Welded Rail (CWR) throughout.
Other factors that affect noise propagation from railways are local screening effects, such as
cuttings or noise barriers, and ground absorption over large distances. The proposals have
been split into sections depending upon the railway support structure type along the corridor,
to include:
·

At grade;

·

In tunnel – between approximate chainage 13900 and 1400 ;

·

In cutting (typical depth 2m to 8m) – between approximate chainage 13080 to 13400
and 13600 to 13900; 14000-14580;

7.3

Assessment

Using the operational assumptions described above, the extent of the 55dB LAeq, 18hr (the
threshold for annoyance) and 68dBLAeq (threshold for noise insulation) noise contours
resulting from the scheme have been calculated. The noise contours have been overlaid on OS
mapping of the scheme to allow buildings which could be impacted by the proposed scheme
to be identified.
Table 7.2 below illustrates the combinations of input parameters used to create the noise
contours and the results of those calculations. The estimated noise contours are shown in
Figure 7.1.
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Table 7.2 : Results of rail noise contour calculations , showing the varying input
parameters along the route
Chainage

Speed

Alignment

55dB
Contour
distance

68dB Contour
distance

Honeybourne – 2000m

50mph

At grade

48m

2.8m

2000m - 12400

70mph

At grade

82.7m

5.5m

12400-13080

50mph

At grade

48m

2.8m

13080 - 13900

50mph

In cutting

6.3m

n/a

13900 - 14000

50mph

In tunnel

n/a

n/a

14000 - 14580

30mph

In cutting

n/a

n/a

The 55dB(A) noise contour is estimated to extend 82.7m from the proposed scheme when
trains are travelling at 70mph. This means that sensitive properties within 82.7m of the
scheme could be exposed to operational noise impacts.
Considering the scheme in the direction from Honeybourne Junction in the south to Stratford
Station in the north, approximately 13km of the 15km scheme is located in a rural area with
very few properties located within 82.7m of the proposed route. In total nine buildings have
been identified which lie within the 55dB(A) noise contour (the threshold for annoyance)
between chainage 0 and 13000. These are:
·

Railway cottage on Wyre Lane – approximate chainage 6400; and

·

Milcote Manor Cottages (6 buildings) to the north west of the scheme – approximate
chainage 9500

·

two buildings to the north west of the scheme at Chambers Crossing – approximate
chainage 10525

All of these buildings are situated a large distance from other major noise sources, such as
roads, hence the increase in ambient noise level that could result from the scheme could be
high. The impact could practicably be reduced at these properties with the use of noise
barriers. However due to the proximity of some of the buildings to the route it may be
impracticable to provide screening of the upper floors of the buildings from the railway. The
cost-effectiveness of mitigation at these isolated buildings will need to be assessed in the
context of the overall benefits of the scheme at a later design stage of the project.
Between chainage 13080 and 13900 the route will be in cutting 2m to 8m below ground level
on the approach to the proposed tunnel. The cutting will provide screening of noise from the
scheme. Along this section the 55dB(A) noise contour is expected to extend 6.3m from the
route. No properties lie within this distance of the scheme.
Between chainage 13900 and 14000, the route is in a tunnel resulting in no potential
operational noise impacts along this section.
Between chainage 14000 and 14580 the route is again in cutting on the approach to Stratford
Station. As a result of the low train speed on this section the 55dB(A) contour does not
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extend from the railway, hence no potential operational noise impacts have been identified
along this section.
Noise insulation
On at grade sections of route the 68dB(A) noise contour is expected to extend a maximum of
5.5m from the route. No properties have been identified as potentially qualifying for noise
insulation.

7.4

Summary and conclusions

A strategic operational noise assessment has been carried out for the proposed scheme. Nine
buildings which could be exposed to operational noise impacts without noise mitigation have
been identified.
Without undertaking a detailed noise assessment, which includes consideration of the existing
noise climate along the route, it is not possible to determine with more certainty if the
identified properties will be impacted or if the noise effects of the scheme would be
significant. As described in the introduction, reasonably foreseeable worst case assessment
has been undertaken and no incorporated mitigation has been included. A more detailed
assessment would include, in outline, the design of mitigation measures which could reduce
noise impacts, such as noise barriers, earth bunds or rail dampers. It is entirely possible that
many of the potential impacts identified above could be mitigated with such measures.

7.5

Further Work

The study has been limited to assessing the effects of operational airborne noise which may
arise from the scheme. If a detailed environmental impact assessment is undertaken at a later
stage of the project the following noise impacts would need to be considered in addition to
operational airborne noise:
·

Temporary effects, such as noise during the construction of the scheme.

·

Indirect effects, such as changes in the noise environment which may result from
changes to existing infrastructure.

·

Other noise sources – such as traction noise from rail vehicles or curving noise (noise
generated by wheel-rail interaction on small radius curves)

·

Operational groundborne noise and vibration which may be generated by trains in the
tunnelled sections of the scheme and perceived inside occupied buildings.

·

Cumulative effects such as the increase in train flows at Honeybourne Junction
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8

Environmental Assessment

8.1

Introduction

This Environmental Appraisal has been undertaken as high level environmental review to
identify potential key environmental constraints to the development. It is understood at this
stage that the development is within the existing rail corridor boundary.

8.2

Appraisal Methodology

8.2.1

Desk Study

A desk study limited to the identification of environmental assets and constraints within the
immediate vicinity of the land ownership and which may receive impact from the proposed
works, was undertaken. The following information sources, held within the public domain,
were consulted during the study:
·

Department for Environment, Food and Rural Affairs, Air Quality.
http://aqma.defra.gov.uk/list.php

·

Multi Agency Geographic Information for the Countryside; www.magic.gov.uk

·

Natural England; http://www.naturalengland.org.uk/

·

Listed Buildings Online; http://lbonline.english-heritage.org.uk

·

Images of England; www.imagesofengland.org.uk

·

Environment Agency website; http://www.environment-agency.gov.uk/

8.3

Walkover

A site walkover covering the extent of the route was undertaken by an experienced ecologist;
the results of this walkover are reported in Section 8.6.2 below.

8.4

Assumptions and Limitations

This appraisal has been undertaken using readily available information held within the public
domain. A single site walkover was carried out. No specialist studies have been undertaken.
It is assumed that the information available was both current and accurate. No third parties
have been contacted regarding further sources of information on the environmental constraints
affecting the proposed development.
It is assumed that the works subject to this environmental appraisal will be limited within the
existing railway corridor and may therefore be considered to be a ‘permitted development’.
Only the potential constraints in the immediate vicinity of the development have been
considered.
Stratford District Council should satisfy itself that the proposed development is ‘Permitted
Development’ under The Town and Country Planning (General Permitted Development)
Order 1995 prior to submitting any planning application.
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8.5

Environmental Appraisal

8.5.1

Air Quality

Stratford District Council declared an Air Quality Management Area (AQMA) covering the
whole of the town in 2010. The District Council also declared an AQMA in Studley, but it is
not relevant to this study.
As a local railway corridor, the proposed scheme is not expected to generate any notable
emissions to air during operation.
The nature of the proposed construction works are not considered likely to have any impact
on air quality, provided appropriate techniques and procedures are employed under a suitable
Code of Construction Practice (CoCP).

8.5.2

Water Resources

The proposed works are not located within a Groundwater Protection Zone (GPZ). The
construction works are not expected to have any direct impact on groundwater; however, the
possible presence of contaminated materials is discussed below.
The northern section of the route at Stratford is designated a Secondary A aquifer regarding
superficial deposits and a Secondary B bedrock aquifer; this area is also designated as a Minor
Aquifer with intermediate to high groundwater vulnerability.
To the south of Stratford the route runs through the River Avon flood plain and crosses both
the River Avon and the River Stour. Further assessment of the potential impact of the
proposed works on existing flood conditions may be required. Both rivers are designated as a
Main River, such that consideration should be given to the potential impact of any works in
the vicinity of the water course. Approval to undertake such works may be required from the
Environment Agency, and where discharges to the rivers are proposed, discharge consent may
be required. The route also crosses water courses further to the south at approximately 9240
and 3280m.

8.5.3

Land Contamination and Ground Conditions

A Landmark Envirocheck report was not available for this stage of appraisal. There is an
historic landfill site located adjacent to the alignment on the southern edge of Stratford near
the race course. This was reclaimed in 1990 and is now the Wetherby Way residential estate.
However, as the works are to be limited to the fence line boundary the proposed works are not
expected to impact upon this site.
The proposed area of works are within the existing rail corridor and as such the ground in this
area could be expected to be potentially contaminated with hydrocarbons including
polyaromatic hydrocarbons (PAH), lubricating and fuel oils, herbicides, and asbestos. The
presence of contamination should be ascertained and appropriate handling and management of
potentially contaminated materials should be in line with current health and safety, and
environmental legislation/regulation.
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8.6

Ecology and Habitats

8.6.1

Desk Study

A desk study was undertaken using the relevant sources listed in Section 8.2.1. The results
from this study are provided below:

8.6.1.1

Statutory Designated Sites

There was one statutory designated site within 2km of the route corridor. Racecourse
Meadow is situated to the north of the route, and is designated as a Site of Special Scientific
Interest (SSSI). It has been given the status of unfavourable, declining and is connected to the
proposed area of works by hedgerows.

8.6.1.2

Other Sites

Information provided by Stratford District Council shows that there are some Local Wildlife
Sites and/or Sites of Importance for Nature Conservation (SINCs) located along the route.
These are non-statutorily protected sites of noted habitat value. There are 4 areas where these
designated sites are adjacent to the corridor boundary; they are located at approximately:
·

12300 – 12500 near the racecourse;

·

9300 – 9400 near Milcote Manor Cottages;

·

7700 – 7800; and,

·

4700 – 5700 within the sidings.

Although the proposed works are within the railway corridor, as proposals develop further
assessment of the potential impact on these sites and associated species may be required and
encroachment into the sites should be avoided if possible.

8.6.1.3

Protected and Notable Species

The following protected species records were checked on the National Biodiversity Network
(NBN) Gateway and had records of being present within 2km of the route corridor:
Adder, Vipera berus
Badger, Meles meles;
Barbastelle bat, Barbastella barbastellus;
Brandt’s bat, Myotis brandtii;
Brown long-eared bat, Plecotus auritus;
Common lizard, Zootoca vivipara;
Daubenton’s bat, Myotis daubentonii;
European otter, Lutra lutra;
European water vole; Arvicola amphibious;
Great crested newt, Triturus cristatus;
Leisler’s bat, Nyctalus leisleri;
Lesser horseshoe bat, Rhinolophus hipposideros;
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Natterer’s bat, Myotis nattereri;
Noctule, Nyctalus noctula;
Serotine, Eptesicus serotinus;
Soprano pipistrelle, Pipistrellus pygmaeus;
It should be noted, that absence of a species from this list does not imply that this species is
not present in the area

8.6.2

Site Walkover

Vegetation present along the majority of the route corridor forms two linear bands of tree and
shrub either side of the cycle path. The age of this vegetation and its height results in suitable
features to support commuting and foraging bat species. The route corridor provides a
prominent linear feature within the local landscape which is likely to be used by bats to aid
commuting between roosts and foraging grounds. It is also likely that this habitat supports
invertebrate populations which will be utilised by commuting bats as a transient foraging
resource. In addition to this a number of trees were identified both along the route corridor
and within close proximity to it as having features suitable for roosting bats.
Large, linear areas of thick shrub and trees present along the majority of the route corridor
provide suitable habitat for nesting bird species. When considering the extent of this habitat it
could be assumed that this habitat is of significant importance to bird populations during the
nesting season.
Grassland areas are present along the route corridor. Areas absent of thick shrub contain
pockets of grassland which comprises tall ruderal herb away from the cycle path, with shorter,
mown grass species closer towards the cycle path. In addition to this, some areas of grassland
are present on low south-facing slopes. This provides potentially suitable habitat for reptile
species, with shelter provided by the taller herbs, and adjoining scrub and shrub habitat, and
areas for basking on the shorter, mown grassland. In addition to reptiles, this habitat is likely
to be utilised by a diverse array of invertebrate species.
Open woodland along the route corridor provides suitable habitat for badgers. Evidence of
badger activity was identified at the Stratford-upon-Avon end of the route. Tracks, sett
entrances, push-unders and snuffle holes were identified in the banks opposite Stratford race
course. Evidence of digging was also identified on the steep banks by the sewage treatment
works.
The proximity of the River Avon and its tributaries to the route corridor means that less
disturbed areas in the corridor could potentially be used by otter. However much of the route
experiences disturbance from cyclists, walkers and dogs, so it is likely that otters will be using
the river to commute along to less disturbed habitats in the surrounding area for laying up or
holting. However further checks are recommended. Surrounding waterways may also be
suitable for water vole (Arvicola terrestris) especially in the areas of the watercourses close to
the route corridor with less disturbance. An assessment on bank suitability could not take
place during this survey as due to excessive rain in the days before, watercourse had risen to
almost bursting their banks.
A number of ponds are present within 500m of the route corridor, and may be suitable for
amphibians. However the majority of these could not be assessed due to lack of access to
these areas. Two ponds adjacent to the route corridor were identified close to Long Marston
which were considered to have potential for amphibian species.
The route corridor was inspected for invasive species of plant such as Japanese knotweed
(Fallopia japonica). No evidence of invasive plant species were identified during the survey.
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It should, however, be noted that this does not indicate absence of any invasive plant species
from the route corridor. Due to the nature of these plant species, they may colonise areas,
spreading very quickly and may consequently become present in the near future. In addition
to this some parts of the proposed area of works were not accessible to surveyors and
therefore could not be surveyed for invasive plant species. The majority of these areas were
inaccessible due to their current use as active railway tracks. Japanese knotweed is often
found along active railways and so the presence of invasive plants from the route corridor
cannot be ruled out.

8.6.3

Potential Impacts

Impacts may include disturbance and temporary or permanent loss of tall ruderal herb and
grassland, trees and dense shrub habitats along the route corridor. This may have
consequential effects on the status of the Racecourse Meadows SSSI which is already in a
declining state15. A list of potential impacts is provided below:
·

Movement of plant species listed on Schedule 9 of the Wildlife and Countryside Act
1981 (as amended);

·

Loss of or impacts to habitat used by bat species for roosting (mature and ivy-clad
trees in numerous locations);

·

Loss of or disturbance to breeding bird habitat resulting in impacts to bird species;

·

Loss of suitable reptile habitat resulting in impacts to reptile species (if present);

·

Loss of suitable amphibian habitat resulting in impacts to amphibian species (if
present, the pond was not accessible during the site walkover);

·

Temporary or permanent loss of invertebrate habitat;

·

Loss of protected or rare plant species;

·

Provided suitable protection measures are put in place for works over or adjacent to
the river and its tributaries, the potential for indirect impacts to various species though
pollution or mobilisation of pollutants during works to bridges should be minimised;

·

If there impacts to habitats within 50m of the river bank or areas of dense scrub the
potential for disturbance impacts to otter should be investigated;

·

If works are to be undertaken on river banks or areas with wet ditches connected to the
river the potential impacts to water vole should be investigated;

·

Disturbance of badger setts and loss of habitat used by badgers.

8.6.4

Recommendations for Later Project Stages

Consult with the local council ecologist and biodiversity officer on the River Avon and its
tributaries in this location, to identify any issues not raised in this document and to clarify any
further potential issues.
Conduct desk study exercise for the areas subject to potential impacts, and immediate
environs (500m for all species, except bats which should be supplied up to 2km from the
proposed works) by requesting historic records.
Extended Phase 1 Habitat Survey including detailed botanical survey and invasive plant
species survey in areas likely to be disturbed during proposed works.

15

www.magic.gov.uk
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Bat survey of the route corridor to assess activity, and of trees further identified from the
extended Phase 1 Habitat Survey for roost potential.
If the areas are likely to be disturbed during the works it is recommended that reptile surveys
of suitable habitats within the route corridor are carried out.
Check if the ponds identified on mapping along the route are present. Conduct amphibian
survey of ponds if there is a risk of impacts to amphibians, specifically great crested newts,
from any proposed works or the species may encroach onto the works footprint.
Conduct surveys of the two ponds found adjacent to the route corridor near Long Marston for
amphibians if there is a risk of impacts to amphibians, specifically great crested newts, from
any proposed works or the species may encroach onto the works footprint.
Invertebrate Survey of designated sites if impacts from the works is likely.
More detailed botanical surveys of the route corridor to identify whether any protected or rare
plant species are present on site.
Survey the route corridor for nesting birds if works are likely to take place close to or during
the nesting bird season.

8.7

Cultural Heritage and Archaeology

A search of readily accessible data regarding Scheduled Monuments (SM), Listed Buildings
(LB) and Conservation Areas (CA) was undertaken. There are no SMs within the vicinity of
the route likely to be impacted upon by the proposed works.
There are many listed buildings in Stratford however there are none located directly adjacent
to the alignment that would be directly impacted upon by the proposed works. There are also
listed buildings located in Long Marston and Broad Marston. These building will not be
directly impacted upon by the proposed works and limited impact on setting is expected.
The centre of Stratford is designated as a CA. Although the route does not pass through this
CA it does run adjacent to the boundary for part of the alignment. As the proposed scheme is
within the existing railway corridor it is not expected to directly impact on the CA however
further consideration of the potential impact on the setting of the CA may be required as
further details of the proposed works in that area are defined.
As the works are restricted to the existing rail corridor it is likely that anything of
archaeological value will have already been impacted upon. However, there may be
archaeological assets within the rail corridor, including old railway infrastructure, which
could potentially be affected by the proposed works depending on what has been left in the
area.
Further assessment is recommended when the exact extent of the works is understood. During
that assessment, in consultation with the planning authority, further requirements could be
addressed such as the need for consent or watching brief during construction.

8.8

Noise and Vibration

Noise and vibration assessment is described in Chapter 7.

8.9

Landscape and Visual Impact

The proposed works are limited to within the existing rail corridor. There are areas where the
line will be raised however it is assumed that the proposed works will be broadly in line with
the levels associated with the existing and previous railway infrastructure. Therefore the
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proposed scheme is not expected to impact substantially on the visual amenity of the local
area.
It should also be noted that the route of proposed works may be visible from the Cotswolds
Area of Outstanding Natural Beauty (AONB); however, the proposed extent of the works is
not expected to impact notably.

8.10

Other Issues

From the south of Stratford to Long Marston the current corridor, known as The Greenway
and Monarch’s Way, is designated as several types of public access including:
·

Other routes with public access (local authority controlled);

·

Recreational Route;

·

Traffic free, National Cycle Route Number 5;

·

Permissive bridleway.

Consideration of this designated public access should be given during design stages so as to
maintain access during construction and operation of the Scheme. Consultation with LPA
should be undertaken and consent to temporarily close or divert this access may be required.
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9

Conclusions and Recommendations

9.1

Technical Assessment: Conclusions

9.1.1

Railway Operations

The reinstated railway will be able to support passenger services catering for local residents,
longer distance passengers and tourists from Oxford and Worcester in the south and
Leamington Spa in the north. Further freight services may be supported, either diversionary
from the Oxford/Birmingham route or to/from Long Marston Depot. Heritage services will be
able to operate on the route as well as ad-hoc engineering trains. There may also be scope to
extend services to London Paddington and Birmingham.
The route will provide a key strategic link to the national network, as well as an efficient link
to the more local residents of the northern Cotswolds and West Midlands.

9.1.2

Clearances

The current Network W10/W12 gauge clearances dictate the achievable vertical alignment
and gradients for the route, especially for dive structures and grade separation of crossings
(road over rail option).
It appears that the required width of the route (6.4m for a single track railway and up to 12m
for a two track railway) challenge some of the assumptions from earlier studies and additional
enabling works will be required to enable the construction of a single track railway than
originally envisaged. This provides safe means of access for railway maintenance and
operations staff, future provision for electrification and the use of mechanised track renewals
equipment.
A route with the prescribed functionality and revised clearances is technically feasible.

9.1.3

Gradients and vertical alignment

The gradients required to achieve a grade separated route through Stratford at around 2.5%
(best case) are significantly steeper than that designed for the original railway of around 0.5%
(1:200). However, due to the nature of operations in the area, with speeds around 50mph
achievable, the relatively short distance should be acceptable to operators. Signalling
provision that ensured trains did not stop within the dive structure/ tunnel area would seek to
mitigate the effects of the gradients. Indeed, south of Stratford Station, the gradients will
actually assist efficient passenger train operations, with acceleration and braking efforts
improved and engine noise reduced with the favourable gradients.
The revised gradients in Stratford, whilst steeper than would be wished for, will be fit
for the required heavy rail operations.

9.1.4

Horizontal Alignments

The horizontal alignments have been optimised throughout to maximise linespeed in the
country section between Stratford and Honeybourne, and to minimise land take requirements
in the urban Stratford area.
Nevertheless, in the area along Seven Meadows Road, the proposed grade separated railway
alignment will likely require the complete reconstruction and realignment of Seven Meadows
Road to the east, which in turn requires some of the land currently occupied by footpaths,
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grass verges and environmental bunding. The Sanctus Road overbridge will also require
reconstruction as the location of both piers will be compromised by rail and road alignments.
The existing Greenway could be reinstated to the east of the single track railway upon
completion of construction between Stratford and Milcote Lane. However it should be noted
that during construction it is unlikely that the Greenway could be used due to construction
access requirements.
A diverted Greenway, adjacent to the railway corridor, may be required for the duration of
construction activities. Between Milcote Road and Long Marston, the existing cycle route
would need to be realigned away from the railway corridor, for the length of the double track
section. Milcote Lane would seem a suitable alternative route to the southern end of the
Greenway together with the C class road through Long Marston Village and Station Road.
The horizontal alignments will be fit for efficient heavy rail operations

9.2

Regulatory Requirements

Following consultation with the Office of Rail Regulation (ORR) regarding at grade options
for reinstatement; the ORR has clarified their position. ORR will not support new level
crossings as part of the reinstated railway. This advice is also in line with Network Rail’s
position.
The route has therefore been developed with a fully grade-separated philosophy for the
reinstated railway between Long Marston and Stratford that we believe will be
acceptable to ORR/NR.

9.3

Preferred construction option

9.3.1

Description

The recommended preferred option is to provide a single track solution in a dive structure
commencing immediately to the south of Stratford station. The single track would continue to
Milcote at which point there would be double track to Honeybourne where an additional
curve would be provided enabling a connection from the Oxford direction.
At the time of Scheme opening it is likely that the new (IEP) timetable would be in operation
on the Cotswold Line. This could provide the opportunity for flighting trains (one train very
soon after the other) on the Honeybourne-Stratford section, increasing effective capacity, and
reducing the required length of the more expensive double track section.

9.4

Train service pattern

This scheme would support two trains per hour in each direction and would provide additional
capacity for occasional freight trains and passenger charter services.

9.5

Economic Appraisal

9.5.1

Conclusions of economic appraisal

The economic appraisal of the scheme has followed DfT Guidance considering two sets of
benefits: (i) quantified economic costs and benefits including capital and operating costs, time
savings road decongestion and accident benefits; revenue is set against rail operating costs to
estimate net operator surplus. Secondly, non quantifiable benefits including benefits arising
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from rail freight, additional tourist spend and improved rail network resilience have been
considered.

Quantified economic benefits
The economic appraisal has investigated two service options across a range of scenarios
concerning base year demand, demand growth and a construction cost reduction arising as a
shorter length of twin track may be sufficient to support the same service offer.
The “base case” results (assuming 4% growth in demand per annum from 2012 to 2032) show
the economic performance to be modest with a benefit:cost ratios of just over 0.8:1. The
results for both service options are very similar.
Reduced construction costs increase these ratios to just under 1.0:1 and the effect of a 10%
allowance for additional opening year traffic is similar. Since these factors are entirely
independent it is legitimate to combine them; Test 3A shows BCRs (under the conditions of
4% traffic growth which we consider most likely as a long run average) for the two options of
1.15:1.
However, by far the most significant effect on economic performance is traffic growth. If it is
considered realistic, to consider a rate of 6% per annum, the economic performance of the
scheme improves significantly. In the Base Case (Table 6.10) the BCR increases from 0.84:1
to 1.33:1; in test 3B (with lower construction costs and 10% additional demand in the opening
year) (to show the maximum attainable across the range of assumptions considered) it
increases, depending on the service option, to between 1.94:1 and 2.03:1.

Non-Quantified economic benefits
There will be additional economic benefits of the scheme which have not been quantified.
Potentially the line will offer a new route for rail freight traffic. Whilst the Cotswold line is
cleared only to freight gauge W6A, freight trains up to this gauge will have the opportunity to
transfer, releasing capacity on other routes. This may be especially beneficial on the route
through Oxford and Banbury from the south coast ports. This benefit is not quantified as it is
highly dependent on forecasts of freight demand and capacity looking some years ahead and
the appetite of operators for daytime paths on the reinstated Stratford to Honeybourne line
compared to movements during the night on other routes.
The new line will also contribute to improved network resilience; this will be of benefit
during planned maintenance. It is more likely to provide an opportunity for passengers rather
than trains to re-route.
Tourism is an important contributor to the economy of Stratford. To the extent that the new
rail line generates more tourists, rather than a change in the choice of travel mode, it will
contribute to additional indirect jobs. It will also provide a choice in travel mode for day
visitors to the town, particularly those who live close to a station.
A reopened Stratford-Long Marston-Honeybourne line could also attract heritage steam train
services and visitors to/from the Gloucestershire Warwickshire Steam Railway when the
planned extension northwards from Broadway reaches Honeybourne.
The Global Gathering music festival takes place at Long Marston Airfield and via Long
Marston station, many of the 40,000 attendees would be able to utilise train services to and
from this summer weekend gathering. Participants in other events at the Airfield could also
use the train service. This would relieve traffic congestion on local roads.
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In addition, with the new line completed, it will be possible for travellers to make a round trip
following the Snow Hill-Stratford on Avon-Worcester-Snow Hill route.

9.6

Environmental Impact

During operation, noise is likely to be the main environmental impact but, on the basis of the
assumed train service pattern and the analysis undertaken this is considered to be not that
significant. Nine properties have been identified as lying within the 55dB(A) noise contour
which represents the threshold for annoyance. The noise impact at these properties could be
reduced by the use of noise barriers. The 68 dB(A) noise contour, which identifies properties
qualifying for noise insulation, is expected to extend 5.5 m from the route. There are no
properties within this contour.

9.7

Conclusion

The results of this appraisal indicate that the Line is a promising candidate for reinstatement.
The economic appraisal shows a benefit: cost ratio (BCR) which is highly dependent on the
assumed rate of passenger traffic growth. In the context of recent developments in the
national rail passenger market, this Report takes a relatively cautious view, adopting growth
of 4% per annum as a Base Case. For the two service options considered, this generates BCRs
of approximately 0.8:1. Whilst these ratios are not strong, the analysis shows that they are
highly sensitive to the level of opening year traffic and, most importantly, the rate of traffic
growth. Construction costs may also be reduced if further work can show that a reduced
length of twin track will be sufficient to support the proposed service timetable. Combining
these effects, and incorporating annual traffic growth closer to 6% per year (compared to 4%
per year in the Base) increase the BCR to around 2.0:1. Additional to these quantified
economic benefits, wider non quantified benefits including, additional tourist spend, improved
regional rail network resilience and benefits to rail freight traffic should be added.
The costs and benefits of the scheme need now to be viewed in a wider regional and national
context.
It is recommended that the supporters of the scheme seek to attract a rail industry sponsor,
promote the project with a range of agencies including Local Enterprise Partnerships, and
canvass further support from communities and businesses in the area along the route.

9.8

Recommendation

9.8.1

Technical specification

It is recommended that the route be reinstated on the following basis:
·

An hourly passenger train service from Worcester to Leamington Spa is provided,

·

An hourly passenger train service from Oxford to Stratford is provided,

·

The route is constructed as a combination of double track between Honeybourne East
junction and Milcote Lane and single track from Milcote Lane to Stratford Station,
with connections as required to support the train service requirements,

·

The linespeed is maximised throughout to minimise journey times,

·

A grade separated dive structure is provided in Stratford, alongside a realigned Seven
Meadows Road.
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·

The eastern deviation at Long Marston is provided and the southern connection to
Long Marston Depot is maintained. Provision for an additional connection from the
depot to the North can be accommodated in the scheme.

·

The Greenway is protected from Stratford to Milcote Lane, realigned to run alongside
the reinstated railway, and from Milcote Lane to Long Marston is diverted to Long
Marston Village along Milcote Lane.

·

A new station is provided to the east of Long Marston Village.

·

The works to include appropriate mitigation of adverse environmental impacts.

9.8.2

General recommendations

The terms of reference for the Study require a clear recommendation on the way forward
indicating whether (A): there is likely to be a sufficiently strong business case to proceed
further with the proposals to reinstate the railway between Stratford and Honeybourne or, if
not, (B) whether reinstatement of a heavy rail track between Honeybourne and Stratford
Racecourse only should be pursued or (C) whether provision of a light rail track between
Honeybourne and Stratford Racecourse or Stratford Station should be investigated further or
(D) whether there is unlikely to be a sufficiently strong business case to proceed with any of
these options.
Based on the conclusions above, our general recommendation is the way forward should be
based on Option A above: we believe there is sufficient evidence to proceed with further work
to demonstrate the case for the reinstatement of the railway between Honeybourne and
Stratford.
Options B and C above are not considered to be serious contenders as possible ways forward;
Option B: a heavy rail track between Honeybourne and Stratford Racecourse only (and
presumably a bus shuttle service to Stratford station and town centre) would not be an
attractive option for through travellers so that a large part of the estimated demand would not
occur. Option C (light rail) would introduce a different technology with no opportunities for
through running which again would not provide an attractive service offer.
It is recommended that:
1. The results of the Study be taken to other bodies, notably Network Rail, the
Department for Transport and appropriate Train Operating Companies, to gauge the
support for a scheme offering the level of economic identified.
2. If there is a strong measure of support expressed by the rail industry, based on the
findings of the Study, that consideration be given to carrying out further assessment of
technical issues and economic performance.
3. Meanwhile, given the reasonable prospect of the line being reopened sometime in the
future as identified in this Study, the route continues to be safeguarded against further
development in the Development Plans for Stratford-on-Avon and Wychavon
Districts.
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Concept Drawings

Rail Alignment Concept Drawing (separate to this report due to its size)
Rural Grade Separations at Milcote Lane and Station Road
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