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Executive Summary

Executive Summary
The Leeds New Generation Transport (NGT) scheme will be a 14 km trolleybus
network with radial lines to:

• Stourton (South Line);
• St James’s University Hospital (East Line); and
• Bodington (North Line).
Each line will connect to a city centre loop (City Hub). The scheme includes Park &
Ride sites on the North Line at Bodington and at the South Line terminus at Stourton.

There is also an aspiration to provide an extension to the North Line to serve the
community of Holt Park. The Promoters are proposing to underwrite the necessary
capital needed to fund this extension and will also investigate the opportunities for
delivering this within the existing affordability envelope, as costs are further refined.

NGT will provide a high quality, highly segregated, rapid transit service with high
capacity, greater reliability and faster journey times than existing bus services. It will
provide a step change in the quality of public transport in Leeds and an attractive
alternative to private car travel.

NGT is being jointly promoted by the West Yorkshire Passenger Transport Executive
(Metro) and Leeds City Council. It will open to passengers in March 2016.

This document is the Major Scheme Business Case (MSBC) application to
Department for Transport (DfT) for Programme Entry status. Programme Entry is the
next step in the process of the Promoters securing funding for NGT and gaining the
powers to construct and operate the system.

Almost £249m of funding has been earmarked for the scheme in the Yorkshire and
Humber Regional Funding Allocation (RFA). The Promoters confirm through this
application that they are contributing a further £27m to this. Programme Entry status
is an indication that the Government regards the NGT proposals as value for money
and are minded to provide the RFA major scheme funding.

MSBC Document

This document fulfils DfT’s requirements for a MSBC submission. It sets out NGT’s:

• Strategic Case;
• Value for Money Case;
• Delivery Case;
• Commercial Case; and
• Financial Case.
The Strategic Case sets out the scheme context and includes a description of the
problems and issues which NGT will help to resolve. It sets out the scheme
objectives and describes how the Preferred Option was developed.
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The Strategic Case demonstrates that NGT will make a strong contribution to
meeting national, regional and local policy objectives.

The Value for Money Case demonstrates the economic worth of the project. This
includes a Cost Benefit Analysis which shows that with a BCR of 2.6:1 the scheme
represents strong value for money and will deliver a high level of benefit against the
investment made. The scheme meets the Government’s criteria for funding support.

The environmental impacts of NGT are also considered and it is shown that NGT has
the potential to reduce carbon emissions and improve local air quality. It makes a
positive contribution to improving safety and reducing casualties. NGT also offers an
opportunity to enhance Leeds’ townscape and urban realm. The Appraisal Summary
Table (AST) for the NGT scheme is presented as Table 1 overleaf.

The Delivery Case sets out how the Promoters will deliver NGT and demonstrates
that the project is deliverable and feasible. The Promoters are working towards NGT
being fully operational by March 2016.

A description of how project risks are being managed is also provided in the Delivery
Case, which shows that project risks are being effectively managed and that
procedures are in line with DfT requirements. This section also highlights the strong
support for the scheme and describes the 2009 public consultation which found that
77% of respondents were supportive of the proposals.

Procurement and contract details are included within the Commercial Case which
explains how the Promoters envisage the scheme will operate and demonstrates why
this will enable the optimal implementation of NGT.

Funding details are provided in the Financial Case, which highlights that sufficient
funding is available and has been earmarked for the scheme.

Finally, the document concludes with a Summary of the appraised NGT options
outlining the many benefits of NGT and demonstrating the strong contribution that it
will make to the future transport network in Leeds. It highlights the positive impact the
scheme will have on encouraging modal shift and more sustainable travel, whilst
helping to maximise the Leeds economy by enhancing its competitive position and
facilitating future employment and population growth. Finally, the section highlights
the contribution NGT will make to improving accessibility from some of the more
deprived areas of Leeds to enable improved access to opportunities and an improved
quality of life.



Preferred Option Appraisal Summary Table

Option: Preferred NGT Option Description: 14 km three line trolleybus network Problems: Existing bus services uncompetitive and unreliable Present Value of Costs to
Public Accounts: £239m

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE ASSESSMENT ASSESSMENT

ENVIRONMENT Noise Construction noise impacts. Impacts due to movement of vehicles/Park & Ride traffic Less people annoyed by noise Net population win of 85

Local Air Quality Improvement in local air quality by 2016 although increase in regional emissions Air quality effects at properties
(Improvement/No effect/Deterioration)

NO2 :27,621 / 1,031 / 26,404
PM10: 28,076 / 1,031 / 25,949

In 2016:
NO2 -1,891
PM10 -91

Greenhouse Gases Increase in C emissions (without crossing) - increase over time due to traffic growth 2016 – 0.4% increase in emissions Change in of C = 1,333 tonnes

Landscape Loss of greenspace and mature trees, particularly at the Bodington Park & Ride n/a Slight Adverse

Townscape Loss of some townscape features and physical/visual impacts of OHLE n/a Slight beneficial with mitigation

Heritage of Historic Resources Localised adverse effects on historic resources. Mitigation of some impacts possible. n/a Moderate Adverse

Biodiversity Loss of woodland habitats/mature trees in off-line areas. Disturbance to Protected Species n/a Moderate Adverse

Water Environment Limited construction impact on groundwater quality. Low potential for operation impact. n/a Neutral

Physical Fitness System will encourage public transport use. Associated improvements to walking/cycling n/a Slight Beneficial

Journey Ambience Modern high quality system. Improvements to traveller care, views and stress levels n/a Strong Beneficial

SAFETY Accidents Overall reduction in vehicle km (taking account of bus service changes) 2,400 less accidents (128 less injuries) PVB £4m

Security Best practice design: effective lighting, CCTV, help points, landscaping, natural surveillance n/a Strong Beneficial

ECONOMY Public Accounts Central Govt PVC, Local Govt PVC PVC £210m

Transport Economic
Efficiency: Business Users &
Transport Providers

Users PVB, Transport Providers PVB,
Other PVB

PVB -£68m

Transport Economic
Efficiency: Consumers

Users PVB PVB £520m

Reliability Users PVB PVB £94m

Wider Economic Impacts Analysis is currently ongoing and is expected to show material benefits n/a Strong Beneficial

ACCESSIBILITY Option Values NGT represents a new transport opportunity particularly as an alternative to private car n/a Strong Beneficial

Severance Associated pedestrian crossings and cycle facilities will reduce current severance n/a Moderate Beneficial

Access to the Transport
System

NGT will provide faster public transport links to key facilities and improve links between north
and east Leeds

1.7% increase in non-car households
with access to facilities on route

Moderate Beneficial

INTEGRATION Transport Interchange Provides high quality stops and new interchange opportunities n/a Moderate Beneficial

Land-Use Policy Consistent with land use policy n/a Beneficial

Other Government Policies In alignment with other Government policies n/a Beneficial
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1. Introduction

This Application

1.1. This document forms the Major Scheme Business Case (MSBC) submission
to the Department for Transport (DfT) seeking Programme Entry for the
Leeds New Generation Transport (NGT) network. NGT will provide a high
quality, highly segregated, rapid transit service with greater reliability and
faster journey times than existing bus services. This represents a much
needed step change in the quality of public transport in Leeds.

1.2. This MSBC sets out the strategic context for the proposed network and the
processes by which alternative options have been identified and compared. It
demonstrates that NGT performs better than the alternatives and justifies the
investment of public sector funding in the project.

1.3. In Yorkshire and Humber’s first Regional Funding Allocation, £150m was
assigned to contribute to the cost of NGT. As part of the second Regional
Funding Allocation, a further £98.8m was assigned to the scheme. In total
£248.8m has therefore been identified for NGT in the Yorkshire and Humber
Regional Funding Allocation.

1.4. Programme Entry is required at this time to ensure that the project can be
delivered to the timescale prescribed by the RFA processes and to allow for a
first year of expenditure in 2012/13. Timely Programme Entry will protect the
substantial investment already made by the Promoters, in terms of
preparatory works undertaken on the project to date.

1.5. Work currently underway is focused on a Transport and Works Act Order
(TWAO) application in Spring 2010. A delay in securing Programme Entry
would inevitably disrupt the project momentum and is likely to result in failure
to meet this milestone. A delay to the submission of the TWAO would have
significant implications on overall project timescales, given that a General
Election will happen in late spring/early summer, further delaying the
application. This would result in the Promoters incurring further preparatory
costs, since elements of work already undertaken for the TWAO process,
would need to be substantially updated.

1.6. Whilst significant progress has been made with the development of the
scheme, a substantial body of work remains to be completed before the
capital funding allocation can be drawn down. This includes the TWAO
application and Inquiry, and finalisation of the procurement route for the
system. These required processes cannot be initiated until Programme Entry
is achieved.
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Promoters

1.7. This MSBC for Leeds NGT is being jointly promoted by West Yorkshire
Passenger Transport Executive (Metro) and Leeds City Council (LCC). The
contact details for the Promoters are as follows:

David Haskins
Assistant Director, Rapid Transit
Metro (West Yorkshire PTE)
Wellington House
40-50 Wellington Street
Leeds LS1 2DE
dave.haskins@wypte.gov.uk
Tel: 0113 348 1701

Gary Bartlett
Chief Officer, Highways & Transportation
Leeds City Council
30 Ring Road Middleton
Leeds
LS10 4AX
gary.bartlett@leeds.gov.uk
Tel: 0113 247 5319

1.8. As Metro and LCC are promoting the NGT scheme in partnership, a joint
Project Team has been established for the development of the project.

1.9. LCC are contributing Council land to the project and the Promoters are
sharing the scheme development costs. In addition, Metro and LCC will use
their complementary powers and obligations to promote the scheme
effectively. They will also jointly promote the required TWAO.

1.10. Metro and LCC have entered into a Joint Venture Agreement (JVA) setting
out the initial obligations required by the Promoters to proceed with the
MSBC and beyond. This reflects the cost sharing approach to the promotion
of the scheme and deals with the identification of Council land required for
the final alignment of NGT. The agreement allows for the Promoters to
develop further detail on the joint promotion of the scheme following
Programme Entry, including the arrangements providing for the contribution
of land. A copy of the JVA can be found at Appendix 1.

Project History

1.11. For a number of years a light rail system known as ‘Leeds Supertram’ was
proposed to serve three corridors in Leeds. Significant development work
was undertaken on the proposals and the scheme was at an advanced
stage, with tenders received to implement the system. However, in November
2005 funding was withdrawn by the then Secretary of State for Transport on
the grounds of affordability and value for money.

1.12. The Secretary of State encouraged the scheme Promoters to pursue a
“showcase bus system that could lead the way for other cities”. It was
suggested that the Promoters should work with DfT to achieve this aim and it
was clearly indicated that funding would be available for “the right proposals”.

1.13. The work undertaken to develop the NGT proposals has reinforced the
Promoters’ conviction that a rapid transit system would offer the best solution
to the transport problems in Leeds. On this basis the Promoters have
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continued to work closely with DfT to develop a bus-based solution which
meets the necessary affordability criteria and has the potential to deliver
significant benefits.

1.14. The Promoters are committed to delivering a top of the range bus-based
system for Leeds and believe that NGT represents the necessary step
change in the quality of public transport provision.

1.15. In terms of the wider context for NGT, detailed technical work on the existing
and future transport needs in Leeds has been undertaken to identify the type
of intervention required on the City’s radial routes. This confirmed which
routes should be prioritised for NGT and a summary of this work entitled
“Investing in Public Transport: A Framework for Leeds” is attached as
Appendix 2.

Stakeholder Support

1.16. Public consultation on NGT took place from November 2008 to January 2009
and from June to September 2009. This consisted of public exhibitions with
additional feedback sought via the internet, through local interest group
meetings and in response to printed materials which were widely distributed
and also made available at local libraries.

1.17. Public support for NGT is strong. The most recent consultation exercise
found that 77% of respondents support the proposals (see Appendix 3).
Stakeholder engagement has taken place throughout the development of the
proposals and robust relationships have been developed with key
organisations. Several key stakeholders have publicly stated their support for
the NGT proposals including:

• University of Leeds;
• Leeds Metropolitan University;
• Leeds, York and North Yorkshire Chamber of Commerce and Industry;
• Leeds City Centre Partnership; and
• GMI Property Company.

Report Structure

1.18. This document is structured to conform to DfT guidance on the production of
Major Scheme Business Cases, last updated in September 2007. The
analysis presented within this document has been undertaken in line with the
guidance published as WebTAG.

1.19. The first chapter of this business case ‘Scheme Description’ comprising
Sections 1 and 2, sets out an introduction to the proposed scheme, the
scheme history and a summary of the specification of the Preferred Option.
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1.20. The second chapter ‘Strategic Case’ comprises Sections 3-9 and sets out the
wider context for the project in addition to the problems, opportunities and
objectives which the scheme seeks to address. It sets out the processes of
option generation and explains how options were selected to be taken
through to full appraisal. An assessment of how the selected options fit with
local and regional policies and strategies is provided, as well as
consideration of their likely contribution to meeting local and regional
objectives.

1.21. Sections 10-20, the ‘Value for Money Case’, form the third chapter of this
document. The initial sections set out the processes of estimating capital and
revenue costs for the scheme and the demand forecasting undertaken to
derive the likely benefits it will deliver. The latter sections present the
assessment of the alternatives against Central Government NATA objectives
and the Cost Benefit Analysis and wider analyses which cut across NATA
objectives.

1.22. The fourth chapter of this document ‘Delivery Case’, comprises Sections 21-
27 and sets out the delivery plans for the successful implementation of the
Preferred Option. The Delivery Case considers project governance
proposals, project planning, plans for obtaining the required legal powers and
consents and proposals for managing risk and engaging with key
stakeholders. It also sets out the proposals for measuring impacts and
evaluating the scheme, as well as the independent process approval which is
being used to assure that the delivery plans are robust.

1.23. The fifth chapter ‘Commercial Case’ is set out in Section 28 and describes
the procurement strategy, including the approach to private sector
involvement. It details the key assumptions that have been made, in terms of
forms of contract that could be used in the appointment of a potential
construction/operating concession and how the risks would be allocated
under the various contract options available. This section also sets out the
other potential procurement approaches.

1.24. Sections 29 and 30 form the sixth chapter ‘Financial Case’ which sets out the
requirements for funding the NGT scheme. This includes the identification of
potential funding sources and an analysis of affordability.

1.25. The final chapter ‘Summary Case’ comprises Section 31 and summarises the
Preferred Option, Next Best Alternative and Lower Cost Alternative presented
in this MSBC, which have been taken through the full appraisal process.

1.26. The Major Scheme Application Checklist, which can be found at Appendix 4,
lists where the required elements of analysis can be found within this
document. The major scheme application cover form is submitted as a
freestanding document.
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Bibliography

1.27. At the back of this document a Bibliography has been provided, listing key
documents referred to in this business case. The Bibliography also includes a
full list of the appendices to this MSBC submission which have been provided
as supporting information. These appendices are bound under separate
cover and are also provided electronically on the CD bound into the back of
this document.

1.28. Many of the other documents listed in the Bibliography are widely available,
for example regional planning documents. Any other documents listed can be
provided to DfT on request.
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2. Preferred Option Specification

Preferred Option Alignment

2.1. The transit mode for the NGT system set out in this MSBC is a single deck,
articulated trolleybus; the rationale for selection of this mode is discussed in
Section 5 of this document. In terms of the Preferred Option alignment, a
14 km network is proposed comprising a city centre hub with radial lines to:

• South Leeds, with Park & Ride at Stourton;
• East Leeds to St James’s Hospital; and
• North Leeds via A660 Otley Road, with Park & Ride at Bodington.

2.2. The Preferred Option alignment is discussed in a number of sections
throughout this document and as such various plans are included in different
locations. These plans illustrate the proposed NGT routes at different levels
of detail and can be summarised as follows:

• Network overview plan – shown as Figure 2.1 below;
• Route overview plans – provided in Section 6 (Figures 6.2 - 6.4); and
• Scheme design plans – provided at Appendix 5.
The remainder of this section provides an overview of this preferred
alignment which is also described in more detail in Section 6.

City Hub

2.3. The City Hub acts as a central focus to which all NGT radial lines connect,
allowing cross-city NGT movements. The City Hub largely follows the existing
public transport box, serving the commercial and retail heart of Leeds. It will
have six stops to provide transport interchange with Leeds Bus Station, City
Square (for Leeds Rail Station) and other key locations and services.

2.4. The City Hub will run predominantly on street along with general traffic/
existing bus services on City Square, Boar Lane, Duncan Street, Call Lane
and New York Street. There will be a segregated alignment to the rear of the
Leeds’ Markets and along Eastgate, The Headrow and Park Row, completing
the loop at City Square.
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FIGURE 2.1 PREFERRED OPTION
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South Line

2.5. The South Line will run between the City Hub and a Park & Ride site at
Stourton, adjacent to Junction 7 of the M621 (with approximately 2,200
spaces). This route serves several major redevelopment sites on the
southern fringe of the city centre, including Brewery Wharf and Clarence
Dock. It also passes through Hunslet District Centre, serving commercial,
industrial and residential areas.

2.6. The route includes a new segregated alignment between Balm Road and
Wakefield Road via the Hallam & Pontefract railway corridor, alongside the
existing heavy rail alignment approaching the Stourton Park & Ride site.

East Line

2.7. The East Line will link the City Hub to St James’s Hospital, offering cross-city
connectivity to this significant trip generator/trip attractor. NGT will operate on
the existing highway along Marsh Lane and then on to Burmantofts Street,
making use of an existing bus lane inbound and a segregated section
outbound. At the junction with Beckett Street a new two-way segregated
alignment will be provided leading to a turnaround facility at St James’s
Hospital.

North Line

2.8. The North Line will run from the City Hub to a new Park & Ride site at
Bodington (with approximately 800 spaces). It will serve the heavily
congested A660 corridor, catering both for local trips and the longer distance
market. The route links to the two principal campuses of Leeds Metropolitan
University as well as connecting the city centre to both of the City’s
universities. Links to the communities of Hyde Park, Headingley and West
Park will also be provided.

2.9. On leaving the City Hub, a section of segregated alignment will be provided
across the eastern side of Millennium Square and along Cookridge Street.
NGT will then run largely on-street until reaching a new segregated section to
run behind the heavily congested Headingley District Centre.

2.10. On rejoining the carriageway NGT will run largely on-street until a section of
central running segregated route is provided on the approaches to and
across the A6120 Outer Ring Road roundabout. This central running will
continue on the approach to the Bodington Park & Ride site.

2.11. Although not currently specified within the Preferred Option, the Promoters
have an aspiration to provide an extension to the North Line to serve the
District Centre and community of Holt Park. The development work
undertaken to date has highlighted sound operational, economic and
strategic reasons for providing this extension. As such the Promoters have
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agreed to underwrite the necessary capital needed to fund this extension. It
is however intended to investigate the means by which the Holt Park
extension could be funded within the existing affordability envelope, as the
detailed development work continues and costs are refined.

Operations

2.12. It is currently assumed that two services will be provided operating at a core
frequency of ten buses per hour in each direction. This would involve one
service connecting the North and East lines via the City Hub, using Park Row
and Boar Lane for two-way running. The other service would operate
independently and would link Stourton Park & Ride to the city centre,
traversing the City Hub in an anti-clockwise direction and then return to
Stourton. Interchange between the two services would be available at shared
stops on the City Hub.

Powers Required

2.13. Powers required to deliver the scheme will be sought by way of an Order
under the Transport and Works Act 1992 and an associated application for
deemed planning consent under section 90(2A) of the Town and Country
Planning Act 1990. While this will be the first submission for a trolleybus
system, the use of TWAO powers for this purpose is expressly provided for
by the 1992 Act.

Key Assumptions and Risks

2.14. Risk management is a key part of project delivery. Risk Registers have been
developed for the project which provide a database of all project and
strategic risks. The Risk Registers contain details of all risks identified, risk
owners, risk probability, likely impact and proposed mitigation measures.
Headline risks for the project are set out in Section 24 and further detail is
provided in the Risk Registers which are attached at Appendix 6.

Delivery Programme

2.15. The delivery programme is based on the assumption that Programme Entry
will be granted by the Department for Transport (DfT) in December 2009 (a
target date confirmed as achievable by DfT). The key project milestones can
be summarised as follows:

• March 2010: submission of TWAO application;
• April 2012: Conditional Approval to be sought;
• June 2013: Full Approval to be sought; and
• Early 2016: NGT operations scheduled to commence (assuming a two

year construction period).
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3. Scheme Context
3.1. The City of Leeds is located within the Metropolitan County of West Yorkshire

and, in terms of both area and population, is the largest district within the
County. The City incorporates both the Leeds urban area and a further 28
towns, market towns and district centres. Leeds city centre is also the key
focus within the Leeds City Region, the area covering local authorities in
North, South and West Yorkshire.

3.2. Figure 3.1 shows the location of the City within West Yorkshire and the Leeds
City Region. The proposed NGT scheme falls entirely within the City of Leeds
district boundary.

FIGURE 3.1 LOCATION OF LEEDS & ADJACENT AUTHORITIES IN THE CITY
REGION

Overview

3.3. Leeds is a growing city which has undergone transformational change over
the last two decades. Following an historical dependence on the
manufacturing industry, which fell into decline during the 1970s and 1980s,
the City has become one of the most important financial and business
centres outside London.

3.4. The Government's Annual Business Inquiry data and the former Annual
Employment Survey show that from 1984-2004 Leeds accounted for 58% of
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all jobs created within West Yorkshire. It also accounted for 45% of all jobs
created within the Leeds City Region over the same time period.

3.5. Growth within Leeds city centre, in terms of employment and economic
activity, has been identified as a key driver for the future growth of the City
Region. In spite of the current economic downturn, the Leeds economy is
forecast to grow over the next decade. It is therefore important that the city’s
transport system supports and facilitates such growth and helps to stimulate
economic activity.

NGT Corridors

3.6. Three radial corridors within the City of Leeds have been considered for NGT:

• Otley A660 corridor (north of the city centre);
• York/Selby A64 corridor (east of the city centre); and
• Wakefield A61 (south of the city centre).
Further details regarding the identification of corridors for NGT are set out in
the report entitled “The Strategic Context for Public Transport Investment in
Leeds” which is summarised in Appendix 2 “Investing in Public Transport: A
Framework for Leeds”.

3.7. The three corridors have been selected for detailed examination as they are
the most congested highway corridors (experiencing significant peak delay)
and the busiest and most crowded bus corridors (with high proportions of
peak period standing passengers). The corridors were also selected since
there is scope to reduce public transport journey times along them and
significantly improve journey time reliability.

3.8. The detailed examination of potential interventions on these corridors has
taken into account the potential for addressing wider transport issues of
initiating improvements on the wider transport network as a result of such
interventions (e.g. the scope for reduction of Motorway congestion through a
strategic Park & Ride site at Stourton).

Population

3.9. The City of Leeds population is just over three-quarters of a million, 70% of
whom (530,000) live in the main urban area. As shown in Figure 3.2, the
population has been fast growing with a 6% increase since 2001.
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FIGURE 3.2 POPULATION OF THE CITY OF LEEDS
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3.10. The City of Leeds is the most densely populated district within West
Yorkshire with a population density of almost 1,300 people per square
kilometre compared to a West Yorkshire average of 1,025. Population density
for each West Yorkshire district is shown in Table 3.1 and is mapped in
Figure 3.3.

TABLE 3.1 POPULATION DENSITY

Name Total pop 2001 Square km People per sq.
km

West Yorkshire 2,079,217 2,029 1,025
Leeds District 715,404 552 1,297
Bradford District 467,668 366 1,276
Kirklees District 388,576 409 951
Wakefield District 315,173 339 931
Calderdale District 192,396 364 529

Source: ONS 2001
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FIGURE 3.3 POPULATION DENSITY

Source: ONS 2001

3.11. The most densely populated parts of Leeds include areas towards the north
and east of the city centre. Forecasts show continued population growth for
the City and those undertaken by Yorkshire Futures and the University of
Leeds suggest that the population of the district will increase by a further
5.6% between 2006 and 2030. The Regional Spatial Strategy sets out how
such growth will be accommodated and states that the City of Leeds must
plan for 77,400 additional households by 2026. This increase equates to
around a quarter on current numbers.

Employment

3.12. Home to over 430,000 jobs, Leeds is the largest centre of employment within
West Yorkshire and the Leeds City Region. Employment has increased
significantly over the last three decades with the largest growth being seen in
financial and business services. These sectors account for approximately
one quarter of all jobs in Leeds.

3.13. Almost 75% of these jobs (approximately 335,000) are located within the
Leeds urban area. Key employment areas are the city centre and University
precinct, which account for just under half of all employment within the Outer
Ring Road. Other important locations include St James’s Hospital, town
centres like Headingley and sites around the Outer Ring Road.
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3.14. Figure 3.4 shows the locations of the largest employers in Leeds, each
accounting for more than 2,000 jobs.

FIGURE 3.4 LOCATIONS OF THE LARGEST EMPLOYERS IN LEEDS

Source: LCC and Yorkshire Forward, 2009

3.15. Employment in Leeds is forecast to continue to grow at a faster rate than
across West Yorkshire and the UK as a whole. This is shown in Table 3.2.

TABLE 3.2 EMPLOYMENT GROWTH

Total employment – number of jobs (000)
Area

2008 2018 % change
Leeds 456 481 5.5%
Leeds City Region 1,464 1,525 4.1%
West Yorkshire 1,113 1,168 4.9%
UK 31,375 31,806 1.4%

Source: LCC, Leeds Economy briefing note, 2009

3.16. The success of the Leeds economy means that the district supports more
jobs than can be filled by its population. As a result there is net inward
commuting and the total daily flow of commuters into Leeds from
neighbouring districts is 80,000 more than the flow out of Leeds.
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Economic Contribution

3.17. The contribution of an area to the economy is measured in terms of Gross
Value Added (GVA), which is the sum of the value of all the goods and
services produced. GVA data shows that the City of Leeds makes a greater
contribution to the West Yorkshire economy than its population would
suggest (Leeds accounting for 43% of West Yorkshire’s output in 2006
compared to only 35% of its population.)

Future Development and Transport Infrastructure

3.18. Over the past ten years, there has been significant regeneration and
development within both Leeds city centre and at other key locations within
West Yorkshire. As part of the emerging Local Development Framework, the
following major development sites have been identified within Leeds, with
Area Action Plans (AAPs) developed for them:

• Aire Valley – currently a key business location employing over 15,000
people with plans to reclaim additional brownfield land. This would
provide up to a million square metres of new employment space,
accommodating up to 20,000 new jobs and providing up to 15,000
new homes;

• East and South East Leeds (EASEL) – a long term regeneration plan
for the eastern part of the inner city has been developed which covers
1,700 hectares and is currently home to 79,000 people. EASEL aims
to create sustainable mixed use communities, with improved housing
being a core element of the plan; and

• West Leeds and Leeds city centre - city centre development will be
focussed around regenerating existing office and industrial space to
provide new retail, offices and housing.

3.19. The report entitled “Investing in Public Transport: A Framework for Leeds”
(which is included at Appendix 2), sets out how these major development
sites were considered, in the work to identify which corridors should be
investigated further for NGT.

3.20. It is clear that local and regional travel to Leeds will continue, given the city’s
position as a regional shopping centre, key employment provider and
transport interchange.

3.21. Land allocated for development within Leeds is identified within Figure 3.5.
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FIGURE 3.5 LAND ALLOCATED FOR DEVELOPMENT IN LEEDS

Source: LCC, 2009

Review of Development Proposals

3.22. An accompanying Land Use Forecasting report (included as Appendix 7)
considers the current land allocations for employment and housing purposes,
the housing allocation requirements specified within the Regional Spatial
Strategy and forecast employment. The last of these comes from the
Experian forecasts for total employment in Leeds. The Experian forecasts
have been developed on behalf of the Region and underpin the Regional
Spatial Strategy. They reflect historical employment, output productivity and
population estimates plus other labour market information.

3.23. The analysis demonstrates that there will be a future shortfall in the amount
of land allocated for housing and surplus in the amount of land that is
allocated for employment. This is an issue that will be addressed by the City
through the Local Development Framework and will potentially require the
reallocation of land from employment to housing use, selective use of UDP
Protected Areas of Search and urban extensions involving green belt land in
the long term. What remains clear, however, is that land east and south east
of Leeds city centre will be subject to significant development. This means
there will be greater demand for transport services and a greater number of
trips being made to and from these areas.
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Proposed Transport Improvements

3.24. A number of transport improvements are planned for Leeds in addition to the
NGT scheme. Major schemes which have been allocated funding from the
Regional Funding Allocation (RFA) include:

• Quality bus corridor improvements on the A65 Kirkstall Road;
• A new southern access to Leeds Rail Station;
• East Leeds Parkway Station; a new rail Park & Ride at Micklefield;

and
• Leeds Rail Growth Package: enhanced rail Park & Ride across the

Leeds City Region with new rail stations at Kirkstall Forge and
Apperley Bridge.

3.25. In addition, a comprehensive package of lower cost improvements for Leeds
is also set out in the West Yorkshire LTP (2006-2011). This includes
measures such as:

• Bus priority measures on Meanwood Road, A61 King Lane,
Chapeltown Road, A647 Stanningley Road, A653 Dewsbury Road;

• HOV Lane on Roundhay Road;
• Accessibility upgrades to bus routes; and
• New bus station at Pudsey.

3.26. Other possible measures to improve public transport in Leeds are set out in
the document ‘Investing in Public Transport: A Framework for Leeds’. This is
included as Appendix 2.

Socio-Economic Context

3.27. This section provides a summary of the socio-economic context for the NGT
proposals. (Further detail is provided in a standalone report on the socio-
economic characteristics of Leeds included as Appendix 8). The data
presented provides a picture of the wider context within which the NGT
proposals are set. However, in identifying a transport case for the NGT
proposals a more comprehensive range of factors have been taken into
account.

3.28. The City of Leeds has enjoyed economic growth over much of the last two
decades. However, as a result of the recent recession unemployment in the
city has risen from a rate of 5.7% in 2007 to 6.6% in 2008. As would be
expected the number of people claiming Job Seekers Allowance is also
increasing, with the rate for Leeds in August 2009 rising by 2.1% to 4.9%.
This is in line with the region (4.9%), but higher than the national average
(4.2%). Certain Leeds wards, however, have claimant rates which are double
the English average. These include a number of wards in the immediate
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vicinity of the NGT routes namely: Burmantofts & Richmond Hill, City and
Hunslet, Gipton and Harehills, and Middleton Park as shown in Figure 3.6.

FIGURE 3.6 UNEMPLOYMENT IN LEEDS

Source: 2001 Census

Index of Multiple Deprivation

3.29. Deprivation is most commonly measured by the Index of Multiple Deprivation
(IMD). The IMD combines a number of indicators, chosen to cover a range of
economic, social and housing issues, into a single score for each output area
in England. This allows each area to be ranked relative to one another
according to their level of deprivation.

3.30. In terms of district level IMD, Leeds ranks 85th out of all 354 districts. This
means the district is in the top quartile of most deprived districts in England.

3.31. Deprivation varies across the city and pockets of deprivation are evident in
wards which the proposed scheme will run through or close to. This includes
Burmantofts & Richmond Hill, City and Hunslet, and Gipton and Harehills as
shown in Figure 3.7.
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FIGURE 3.7 DEPRIVATION ACROSS LEEDS

Car Ownership

3.32. A greater proportion of Leeds residents (34%) do not own a car or van
compared to the county and England average (32% and 27% respectively.)
Certain wards have a lower car ownership than the district average, and so
are more reliant on public transport. These wards include a number through
which the proposed scheme will run, as set out in Table 3.3.

TABLE 3.3 CAR OWNERSHIP

% of households with
Ward/Area Name

No car or van 1 car or van 2+ cars or vans
Harehills 51% 38% 10%
Hunslet 53% 38% 9%
Richmond Hill 55% 37% 8%
Burmantofts 56% 35% 9%
City and Holbeck 59% 34% 7%
University 67% 27% 6%
City of Leeds district average 34% 42% 24%
West Yorkshire average 32% 43% 25%
England average 27% 44% 29%
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Travel Needs

3.33. The Transport Needs Index (TNI) is a tool that classifies the relative need for
affordable public transport (primarily bus) across the UK using census data
and the IMD.

3.34. The three variables used to compose the TNI are:

• Cars per adult in household (the fewer the cars the higher the need);
• Income (the lower the income the higher the need); and
• Ruralness (the more rural the higher the need).

3.35. Each of these variables was converted into an index where the higher the
score the greater the transport need. The overall TNI is generated by
multiplying the three indices together so each has roughly equal weight and
rebasing such that 100 represents the average for England and Wales.
Further information on this process can be found in the ‘Strategic Fit:
Problems’ report provided as Appendix 9.

3.36. Figure 3.8 presents an analysis of the TNI in Leeds. It shows that there are
areas of high transport need clustered around the city centre. This includes
areas around Harehills and Burmantofts to the east and Richmond Hill and
Hunslet to the south, areas which the proposed scheme is intended to serve.

FIGURE 3.8 TRAVEL NEEDS

Source: Steer Davies Gleave
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Current and Future Transport Problems

3.37. This section provides a summary of the transport problems and issues in
Leeds. (A more detailed ‘Strategic Fit: Problems’ report is provided in
Appendix 9.)

3.38. Leeds’ transport geography is based on a number of radial routes into the
city (Figure 3.9), with limited formal orbital routes.

FIGURE 3.9 LEEDS TRANSPORT GEOGRAPHY

3.39. Over 40% of commuting trips to Leeds city centre are made from within the
Outer Ring Road and approximately 60% are from further afield. Car
accounts for 52% of commuting trips. The rest are made by bus (30%), rail
(11%) and walk/cycle (7%).

3.40. Bus is the most important mode for commuting trips that start within the
Outer Ring Road. It has a 46% mode share of these trips. This differs for trips
that start outside the Outer Ring Road, where car is the largest mode with a
57% share. Data showing origin and mode of journeys to Leeds city centre is
shown in Table 3.4.

TABLE 3.4 ORIGIN AND MODE OF JOURNEYS TO LEEDS CITY CENTRE

Origin of journey Inside
ORR

Outside
ORR

West
Yorkshire Other Total

Total trips 41,330 24,776 20,812 14,461 101,379
Car mode share (%) 39% 57% 58% 71% 52%
Bus mode share (%) 46% 33% 13% 8% 30%
Rail mode share (%) 1% 8% 28% 18% 11%
Other mode share (%) 14% 3% 2% 3% 7%
Source: LCC analysis of 2001 Census
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Road Traffic

3.41. The 2008 NGT public consultation exercise identified congestion as the most
significant transport problem in Leeds. It occurs on the main roads to, from
and around Leeds city centre during peak hours when the network operates
at, or close to capacity. Traffic data shows almost no growth in radial peak
hour traffic (08:00 – 09:00) since 1990. It is believed that network capacity is
constraining growth. Analysis undertaken for the ‘Transport for Leeds’ project
has shown that the average speed of inbound traffic in the morning peak
hour is just 12½ mph.

3.42. Growth has, however, been accommodated by peak spreading and there has
been an 11% increase in inbound traffic flows (07:00 – 10:00) between 1990
and 2006 as seen in Figure 3.10.

FIGURE 3.10 AM PEAK INBOUND TRAFFIC FLOWS
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3.43. Outbound traffic flows in the morning peak period increased by 15% between
1990 and 2006. This is, in part, due to the significant growth of the population
living in and around the city centre. Inter-peak (10:00 – 16:00) traffic growth
of between 10% and 20% has also occurred over the same period.

The Cost of Travel

3.44. In line with national trends, the cost of public transport in West Yorkshire has
increased substantially more than motoring costs. Between 2000 and 2006
LTP monitoring data shows that in West Yorkshire all motoring costs stayed
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broadly constant yet the cost of bus and rail travel both increased by a factor
of 1.3.

Car Parking

3.45. There are just over 20,000 parking spaces in the Leeds city centre ‘core’ area
(broadly the area bounded by the A58(M) to the north and the One Way Loop
to the south) as shown in Table 3.5.

3.46. Private car parking accounts for about half of the total car parking in the city
centre core area. Whilst LCC controls on-street parking, this only makes up a
small proportion of the parking supply. Of the off-street car parks available to
the public, LCC has control of less than one-third of the spaces.

3.47. Excluding 517 Disabled and other specialised parking spaces, LCC controls
just 18% of all car park spaces within the city centre core area. Its ability to
influence patterns of travel demand through parking is therefore limited.

TABLE 3.5 LEEDS CITY CENTRE CORE AREA CAR PARKING SUPPLY

Type of Parking Within LCC
Control

Outside LCC
Control Total

Off Street Public 2,800 5,633 8,433
Off Street Private Non
Residential 0 6,734 6,734

Residential/Customer/Other 0 3,338 3,338
Sub Total Off Street 2,800 15,705 18,505
On-Street – Pay & Display 1,208 0 1,208
On-Street – Non Pay & Display 517 0 517
Sub Total On Street 1,725 0 1,725
Total 4,525 15,705 20,230
Source: LCC

3.48. Planned developments in the city centre will lead to a reduction in public long
stay parking as cleared sites currently used for parking are developed.
Depending on the new land uses and the scale of the development, this may
result in an overall reduction in commuter parking, although in the current
climate there is a lot of uncertainty over the timescales. It is assumed that
short stay parking levels in the city centre will increase significantly with the
planned implementation of the Eastgate Harewood Quarter shopping centre
development.

3.49. The second West Yorkshire Local Transport Plan (LTP) contains a number of
policies to control the demand for travel by changes to parking. These
include:

• Continuing to reduce the number of long stay spaces in urban areas;
• Continuing to convert long stay spaces to short stay;
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• Extension of city centre control zones outwards;
• Continuing to increase long stay parking charges in main urban centres

(prices to reflect local circumstances and impact on mode choice); and
• Use of additional revenue to fund initiatives linked to Park & Ride and

improvements to car park infrastructure e.g. security.
3.50. The cost and availability of parking was highlighted as an issue in the 2008

NGT public consultation exercise in Leeds. Approximately 20% of the sample
felt that parking cost and availability was a problem, which increased to 45%
and 33% respectively amongst those that usually travel to Leeds by car.

Bus Travel

3.51. Metro’s continuous survey programme shows that between 2000-2007 bus
patronage in Leeds remained broadly stable, although this masks a more
complex underlying picture. In recent years growth in concessionary travel,
following changes to concessionary fare entitlement has been offset by a
decline in fare paying passengers.

3.52. LCC monitoring cordon counts suggest that aggregate bus capacity (number
of seats) is in excess of aggregate bus loadings. While this implies that there
is spare capacity on the bus network, the overall picture is not so
straightforward, as many bus services in the heart of the peak on key radial
routes experience significant on-board crowding. Loadings are not even, with
some vehicles very busy and others with spare capacity.

3.53. This is a function of the road congestion and relatively high frequency bus
service which leads to buses bunching together and arriving at the same
time. This bunching is due to traffic delays, which lead to increased wait time
at bus stops, more people boarding and hence longer dwell times. This
further delays buses and following vehicles tend to pick up fewer passengers
therefore catching the preceding service.

3.54. A further consideration is that the cordon counts are measured over a two
hour period, which means that peaks in crowding during the busiest hour are
not fully represented.

3.55. Bus punctuality has improved on account of both the ‘YourNextBus’ Real
Time Information system (which has led to increased operator focus on
scheduling and schedule adherence) and Performance Improvement
Partnerships (where operators, LCC and Metro have worked together to
improve the punctuality of buses). These initiatives have resulted in further
provision of bus priority and increased Traffic Light Priority measures. In
terms of bus punctuality for West Yorkshire, current performance is that
90.3% (2008-2009 annual average) of buses run “on time” (between 1 minute
early and 5 minutes late). Whilst this is better than most cities, it still falls
short of the Traffic Commissioner’s target for bus punctuality of 95%. In
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addition Metro’s ongoing market research programme continues to highlight
punctuality and reliability as the most important issue for passengers, closely
followed by concern over fare levels.

3.56. In some instances bus operators have sought to improve punctuality through
increasing the number of vehicles deployed on certain routes. As these
vehicles have been taken from elsewhere within the network, this has led to
accessibility issues. In other instances, the provision of extra vehicles has
also increased operating costs, which has subsequently led to greater fares
increases.

3.57. An analysis of bus journey punctuality on the proposed scheme routes is
presented in Figure 3.11. (The punctuality index shows the deviation from
scheduled bus journey times.)

FIGURE 3.11 LEVELS OF BUS PUNCTUALITY ON THE SCHEME CORRIDORS

Source: AVL Data

3.58. Bus reliability/punctuality was highlighted as a key issue during the 2008
NGT public consultation, and the second most commonly stated transport
problem (after traffic congestion) was late or cancelled buses. Over one third
of those who provided feedback said that the cost of bus fares was a problem
and over one quarter felt that long bus journey times and crowding on buses
were key problems.

3.59. The consultation also highlighted a desire for bus vehicle improvements with
85% of respondents saying that vehicles could be improved. The most
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common requests were for on-board information, cleaner vehicles and more
environmentally friendly vehicles.

Rail Travel

3.60. A map of the rail routes into Leeds is presented as Figure 3.12. Rail serves a
limited number of the radial corridors and there are few stations within the
Outer Ring Road. Rail is therefore predominantly serving longer distance
movements, which it is best suited to doing, from outlying areas such as
Harrogate and York.

FIGURE 3.12 LEEDS RAIL NETWORK

3.61. Recent years have seen a significant growth in rail trips using Leeds City
Station. Metro data shows that nearly 19,000 people arrived at Leeds City
Station in the morning peak period in 2007, compared to less than 14,000 in
2000. The compound annual growth rate in passenger arrivals at the station
between 1992 and 2007 is 6.6% and is illustrated in Figure 3.13.
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FIGURE 3.13 PEAK PASSENGER ARRIVALS (7–9.30AM) AT LEEDS CITY STATION
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3.62. The growth in rail demand has led to significant on-train crowding. Most
recently available arrival data, excluding inter-city services (East Coast and
Cross County), shows that between 8:00am and 9:00am:

• 6 services have loadings less than 60% of seats;
• 17 services have loadings between 60% and 80%;
• 10 services have loadings between 80% and 100%; and
• 5 services have loadings in excess of 100% of seats.

3.63. Rail crowding was highlighted as a key transport problem by over one quarter
of those responding to the 2008 public consultation in Leeds. The cost of rail
fares was also noted as a problem by almost 20% of respondents.

Opportunities

3.64. A summary of problems and opportunities has been compiled following the
review of the local demographic characteristics, transport provision and
future plans. This is presented as Table 3.6.
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TABLE 3.6 SUMMARY OF PROBLEMS AND OPPORTUNITIES

Item Problems Opportunities
On-bus crowding and bus
“bunching” caused by traffic
congestion
Unreliable bus journey times
caused by congestion

Provision of predominately
segregated public transport and
traffic management/UTMC
measures to provide more reliable
and punctual journeys

Desire for better quality public
transport vehicles, including those
that are considered to be more
environmentally friendly

Provision of high quality vehicles
with lower emissions than current
vehicles

Public
Transport
Network

Increasing public transport
demand from numerous
developments

Provision of public transport
services to areas which generate
the highest demand

Increasing highway demand
creates congestion and
contributes to environmental
impacts

Improved public transport will
reduce car use and result in
reduced congestion and
greenhouse gas emissions

Increased peak spreading due to
a lack of highway capacity at peak
timesHighway

Network
60% of commuting trips into
Leeds City Centre originate from
outside of the Outer Ring Road,
50% of these trips are made by
car significant contribution to
congestion levels

A new high quality public transport
system with Park & Ride will
provide an attractive alternative to
the car

Need for regeneration in south
and east Leeds

Provide public transport services
to assist in the regeneration of
pockets of deprivation

High levels of households without
a car or van in central, south and
east wards

Provision of improved public
transport services to link people to
employment opportunities

Social Equity

Costs of bus travel rising
substantially more than car travel

Introduce a public transport
system, where the Promoters can
influence fare levels

Limited opportunity to increase
capacity of road and rail
commuting into Leeds to support
economic and employment growth

A new, high quality bus-based
system with Park & Ride will offer
an attractive alternative

Economy

High levels of unemployment in
central, south and east wards

Provision of improved public
transport services to link people to
employment opportunities
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Constraints

3.65. Four key constraints to delivering a major public transport project in Leeds
have been identified as follows:

• Affordability – a total of £248.8 million has been identified within the
RFA, to a maximum of 90% of project outturn costs. The remaining
(minimum of) 10% and ineligible costs (e.g. TWAO costs) are required
to be locally funded. Any project costs in excess of £276 million at
Programme Entry would require additional local funding;

• Public and Political Acceptability – in order to secure the required
TWAO powers a high level of local acceptability is required. This
imposes various constraints on the project, particularly in the areas of
acceptable environmental impacts (requiring mitigation) and in the
balance between delivering public transport priority and providing for
other vehicles;

• Potential for System Expansion – the initial proposals are a first
stage towards a more comprehensive Leeds rapid transit network.
Therefore any constraint that a technology or infrastructure option
places on future expansion must be taken into account. For example, a
consideration is whether the chosen option could accommodate
additional vehicles on different routes or whether it could be upgraded
to introduce additional capacity in the future; and

• Commercial Case – the RFA major scheme funding is for capital only.
Any scheme promoted must demonstrate a high probability of revenues
exceeding operating costs. It is necessary to take into account the
wider response of operators and the private sector’s view of risk.

Scheme Objectives

3.66. Scheme objectives were developed following a policy review of local,
regional and national objectives. This included the West Yorkshire LTP and
Regional Transport Strategy, which set the policy context for the delivery of
sustainable transport. Consideration was also given to DfT’s objectives
established by the Delivering a Sustainable Transport Strategy (DaSTS)
process. (A summary of the review is presented in the Strategic Fit:
Objectives report provided at Appendix 10.)

3.67. The NGT objectives have informed the selection of routes and vehicle
technology, the approach to system specification and procurement as well as
details of the design. Table 3.7 presents the scheme objectives and guidance
on how quantitative and qualitative measures have been used to assess the
degree to which the NGT proposals meet them.

3.68. The scheme objectives also fit with LCC’s corporate objectives such as those
contained within the Leeds Strategic Plan.
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TABLE 3.7 SCHEME OBJECTIVES

Objective Detail

1. Maximise growth of the Leeds
economy by enhancing its
competitive position and
facilitating future employment
and population growth

In quantitative terms this means maximising the
Net Present Value (NPV) of the proposal – as
conventional benefits form part of Objective 4, the
focus here is on Wider Impacts. It also recognises
the population/household growth pressures. In
qualitative terms it is about ‘quality of life’ and
‘putting Leeds on the map’.

2. Support and facilitate the
sustainable growth of Leeds,
recognising the importance of
its city centre to the future
economy of the Leeds City
Region

This is about increasing person capacity into the
city centre especially during peak periods,
recognising the constraints on road capacity, car
parking capacity and without further investment,
rail capacity. This captures the spatial dimension of
where we want growth to happen.

3. Support and facilitate targeted
regeneration initiatives and
economic growth in the more
deprived areas of Leeds

This is about improving the links between the more
deprived areas of Leeds and
employment/education opportunities, as well as
explicitly supporting the delivery of other policy
initiatives such as EASEL. This too has a spatial
dimension, but it is more about the beneficiaries of
growth.

4. Improve the efficiency of the
City’s public transport and road
networks.

This is the conventional DfT Value for Money case:
user benefits (journey time, quality, but also
reliability, option value etc.) and non-user benefits
(impact on congestion). ‘Improve’ should be taken
as relative to the Do Minimum rather than now.

5. Reduce transport’s emissions of
CO2 and other greenhouse
gases

6. Promote quality of life through a
safe and healthy built and
natural environment

Environment is split into two: global (CO2 etc.) and
local. The impacts on the local environment
incorporate townscape, local air quality, noise, etc.
It captures making best use of existing assets.
Safety is also captured in Objective 6. Again the
comparison (‘reduce’ and ‘promote’) are against
the Do Minimum.

7. Contribute to enhanced quality
of life by improving access for
all to jobs and services

Key services include but are not limited to
hospitals (LGI, St James’s), tertiary education
(University, Leeds Met, College of Technology). It
could also include the railway station, bus station
etc (access to national networks). ‘Improving’
should be taken as relative to the Do Minimum
rather than now.
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4. Option Generation and Selection Process

Introduction

4.1. A comprehensive option generation and selection process has been
undertaken leading to the identification of the Promoters’ Preferred Option,
the subject of this MSBC. Although the resulting proposals are based on the
three corridors promoted for the earlier Supertram project this was an output
of the processes followed rather than an input. A wide range of potential
mode options were also considered.

4.2. This section sets out a broad introduction to the option selection process.
The shortlisting of appropriate modes to consider in more detail is set out in
Section 5. Sections 6 and 7 set out more detail on the development of the
options presented in this MSBC.

Reference Case

4.3. A ‘Reference Case’ has been assumed as the basis for appraisal of the NGT
proposals. Broadly the concept of a Reference Case is similar to a Do
Minimum. However unlike a Do Minimum, which is generally accepted as
including only committed schemes, the Reference Case includes all schemes
which are reasonably expected to be implemented during the appraisal
period and which will have a bearing on the proposals being considered.

4.4. The Reference Case for public transport assumes that the pattern and level
of bus services in Leeds continues as they are today. Implicitly this includes
the assumption that additional resources would be employed to maintain
service frequency levels as congestion increases over time.

4.5. The highway Reference Case includes committed schemes with an impact
on the road network such as the A65 Quality Bus Corridor and future
development-linked highway schemes. In addition a review of the future year
highway network has been undertaken to identify junctions/locations where a
‘quick win’ would improve the network’s resilience to demand growth.

4.6. Further information on the assumptions made in the representation of future
highway and public transport networks, including background growth from
developments can be found in Section 12 and associated appendices.

Corridor Selection

4.7. In 2007 Metro and LCC commissioned a review of the Strategic Context for
Public Transport in Leeds. This report identified the existing and likely future
problems on the key radial corridors approaching Leeds city centre and
considered the applicability of alternative interventions. This work was
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summarised in ‘Investing In Public Transport: A Framework for Leeds’ which
forms Appendix 2 to this document.

4.8. The strategic context work identified a number of key problems affecting the
radial approaches to the city including:

• Road congestion;
• Crowded/unreliable buses;
• Poor accessibility;
• Crowded rail services; and
• Rail car parks at capacity.

4.9. The following possible interventions were also identified through this work:

• New Generation Transport (high quality Bus Rapid Transit);
• Bus network enhancement;
• Tram train;
• Rail network enhancement; and
• Park & Ride.

4.10. As a result of this work, three corridors were identified as having the greatest
initial potential for NGT. These were the A660 Otley Road corridor, the east
Leeds corridor and the A61 Wakefield Road corridor.

Mode Option Selection Process

4.11. In order to ensure that appropriate modes were selected for NGT, a thorough
assessment was conducted of potential technologies. A high level sift led to a
shortlist which was subjected to more detailed assessment of vehicle and
system characteristics, environmental benefits and whole life costs. In
parallel with these aspects of mode selection, the opportunities and
constraints in procuring the scheme were considered as well as public and
political acceptability of the shortlisted modes.

Alignment Option Development Process

4.12. Route corridor audits were undertaken on the three NGT corridors. The
audits identified a long list of rapid transit alignment options which were
further assessed during the design process as follows:

• Design Stage One: High level consideration to assess and reduce the
long list of route options; and

• Design Stage Two: Development of the short-listed route options to
provide sufficient design detail to allow the selection of preferred
alignments.
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Design Stage 1

4.13. The purpose of Design Stage 1 was to provide sufficient design definition to
allow significant route options to be compared in a simplified New Approach
to Appraisal (NATA) style. To achieve this, a concept design was produced
generally representing a workable solution, although not all issues were
resolved or addressed. The appraisal process was considered a robust way
of identifying the most appropriate option to take forward as part of the
preferred NGT scheme. Alignment options were appraised only against those
objectives and criteria relevant and commensurate with the level of option
development.

4.14. Design Stage 1 concluded with Design Freeze 1 (DF1) and an appraisal of
the material remaining design options. The concept design took account of
the scheme objectives and the associated identified constraints, namely:

• Affordability;
• Public and political acceptability;
• Flexibility for future system expansion (routes, frequency, technology

and mode upgrade);
• Commercial viability; and
• Operating Strategy.

4.15. Whilst the overarching objectives and their associated assessment criteria
set a framework for the project, it was acknowledged that some were not
applicable at this stage because sufficient detail to distinguish between
options was not available. The appraisal matrix included the following
considerations:

• Improve public transport journey times;
• Improve public transport punctuality and reliability;
• Manage highway congestion;
• Minimise whole life scheme costs;
• Improve public transport passenger perceived security;
• Improve access to key facilities;
• Improve integration;
• Be robustly implemented within available funds/timescale;
• Be publicly acceptable;
• Environment;
• Landscape/Townscape;
• NGT identity;
• Heritage of historic resources; and
• Accessibility.
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4.16. An NGT DF1 appraisal workshop was held on the 30th July 2008. Key
Stakeholders were invited to the workshop which included a presentation
followed by an interactive group session. This included a description of the
rationale followed to arrive at the proposed options and discussion of the
associated summary tables. Throughout the workshop, Stakeholder’s
comments were invited, discussed and recorded. A short list of route options
was agreed as Design Freeze 1.

Design Stage 2

4.17. Design Stage 2 developed the design of the short listed options (from DF1) in
more detail and considered issues arising from the process where risks and
unresolved issues had been identified. During this stage outline urban design
and environmental mitigation solutions were identified and as a result a
number of modifications to the proposed infrastructure have been included in
the current proposals.

4.18. Design Stage 2 concluded with another Design Freeze (DF2) followed by a
workshop and appraisal of options to identify a preferred route option for the
scheme. The appraisal framework matrix from Design Stage 1 was expanded
to include additional criteria.

4.19. In order to consider sustainability issues as part of the option selection
process, a best practice design tool known as the Sustainability Decision
Model (SDM) was incorporated into the appraisal process. The SDM
provides a quantitative assessment of the sustainability issues for the whole
life cycle of the project covering the design, construction and operation
phases. The sustainability criteria used were based on the NATA criteria,
which have been extended to include other elements relevant to the NGT
scheme such as land take, materials and social issues.

4.20. Assessment of the route options, risks and issues was undertaken with key
stakeholders during a DF2 workshop on 21st May 2009, where each option
was considered and the preferred NGT alignment provisionally identified.
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5. Mode Options Considered

Introduction

5.1. Consistent with the scheme that was prioritised within the adopted Regional
Funding Allocation advice, the Promoters’ Preferred Option is a trolleybus
network serving radial corridors in north, south and east Leeds.

5.2. This section summarises the rationale for the definition of the Promoters’
preferred NGT trolleybus network (the ‘Preferred Option’). The specification
of the Next Best Alternative (NBA) and Lower Cost Alternative (LCA)
schemes is covered in Section 7 of this document.

5.3. Transit Mode Option Studies have been undertaken to explore various
aspects of possible modes of transport suitable for the NGT scheme. These
have formed a key input into the definition of the Preferred Option.

Short-listing of Potential Modes

5.4. In order to eliminate unsuitable technologies, a list of potential modes for
NGT was produced and appraised against key criteria including cost,
capacity and suitability (including environmental impact). Further details
relating to the environmental impacts can be found at Appendix 11.

5.5. This list and the high level appraisal of these options are summarised below
in Table 5.1. Underground ‘metro’ was not included on the list of potential
modes because it was clear that this would not be affordable.

TABLE 5.1 SUMMARY OF MODE OPTIONS CONSIDERED

Modal Option
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Light rail ● ●●● ●●● ●●● ●●●
Ultra light rail ●●● ● ● ● ●
Light rail on tyres ●● ●● ●● ● ●
Trolleybus ●● ●● ●●● ●●● ●●●
High specification buses ●●● ●● ●● ●● ●●
Monorail ● ●●● ●● ● ●
Personal Rapid Transit ●● ● ● ● ●
Key: Red = Poor Fit, Amber = Acceptable Fit, Green = Good Fit

5.6. The assessment showed that the following modes were unsuitable:

• Ultra light rail – insufficient capacity;
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• Light rail on tyres – some operational safety risks unresolved and costs
approaching light rail systems;

• Monorail – high cost and unacceptable levels of visual intrusion; and
• Personal Rapid Transit – insufficient capacity and difficulty integrating

at ground level in Leeds.
5.7. Whilst light rail scored highly in the assessment as being an appropriate

solution for the Leeds context, it was ruled out on the grounds of affordability.

5.8. The options sifting process therefore concluded that the following modes
were potentially appropriate for the NGT system:

• Trolleybus; and
• High Specification Bus – referred to below as ‘non-trolley’ vehicles to

distinguish this option from trolleybus.

Performance of Modes against Scheme Objectives

5.9. In his statement to Parliament on 3rd November 2005, then Secretary of
State for Transport Alistair Darling invited Metro to develop proposals for a
high quality bus-based rapid transit system for Leeds. He described the
features of such a system as: “superior quality vehicles with many features
similar to trams, including high quality vehicle interior, air conditioning, double
glazing etc … accompanied by fixed physical infrastructure in terms of
dedicated stops, high quality shelters, real time information, off-board ticket
machines etc”. He said “it would be developed to operate as a complete
system, with distinctive branding, priority at junctions, lengths of segregated
track etc”. He concluded, “the funding will be there for the right proposals”.

5.10. Through its assessment of alternative transit modes the Promoters have
identified that, of the available options, a trolleybus system would best meet
their objectives. Within the deliverability constraints and using available
mechanisms to build and operate the system, it would deliver much of the
benefits of a light rail system. It would best meet the vision of a bus-based
rapid transit system for Leeds outlined by the then Secretary of State.

Other Benefits of Trolleybus over Alternative Bus Modes

5.11. Trolleybus offers environmental benefits over other bus technology. Transit
mode option studies have demonstrated that the trolleybus option clearly
stands out as giving the greatest environmental benefits when compared with
diesel buses or hybrid diesel/electric vehicles. Of the three available transit
mode options, trolleybus best addresses the sustainability requirements as
outlined in LCC’s air quality and related environmental polices The key
reasons for this are:

• Lower noise emissions;
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• Better local air quality;
• Potential for lower overall carbon emissions with the potential for the

scheme to be powered by electricity generated from carbon-neutral
energy sources;

• Flexibility in the source of power in the future ensuring resilience of the
system;

• Possibility of using locally generated power from waste in alignment
with LCC’s emerging waste policy; and

• Greatest potential to reduce car use and hence reduce emissions from
motoring.

5.12. In addition, the cost of maintaining a modern trolleybus is generally lower
than for a diesel equivalent bus, even when considering the maintenance
cost of overhead wiring and substations (see Section 11).

Guidance Systems

5.13. Guidance systems are fitted to transit systems for a number of different
reasons such as:

• To make a section of route self-enforcing;
• To improve ride quality;
• To provide a sense of permanence for the infrastructure and improve

system legibility;
• To guarantee docking at stops for accessibility reasons;
• To improve safety through complex junctions by highlighting the path

of the vehicle; and
• To reduce the width required for the transit system within the

corridor.
5.14. Both trolleybus and non-trolley bus vehicles can be fitted with guidance for

these purposes. In the context of NGT, guidance has not been assumed
because in the UK the only form of guidance with Type Approval is kerb
guidance. This form of guidance is unsuitable in areas with large numbers of
pedestrians and can have a greater impact on open space areas than
conventional running. The scheme design has therefore sought to ‘design
out’ the need for guidance. Examples of how this is to be achieved can be
summarised as follows:

• Enforcing off-highway sections through CCTV or physical entry
restriction measures;

• Improvements to ride quality through vehicle specification,
maintenance of the running surface and driver training;

• Provision of permanence through use of overhead wires (trolleybus
option only) and the use of an operating concession;
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• Stops are designed to be on a straight kerb line to assist stop
docking, with on-board CCTV enforcement of stop restrictions;

• System legibility provided through system branding and information;
and

• Land purchase and/or road widening to provide sufficient width for
segregation.

Nevertheless, the use of guidance has not been ruled out and the situation
will be reviewed during scheme development.

Summary

5.15. Having established that a light rail system is not affordable; a bus based
system is considered appropriate for Leeds. Of the bus sub-modes
considered, a trolleybus is best able to meet the NGT scheme objectives,
including the provision of the greatest environmental benefits, with reduced
pollutants and greenhouse gas emissions along the corridors served in
comparison with hybrid and conventional buses.

Preferred Option Taken Forward

5.16. The Preferred Option is a 14 km trolleybus network with radial lines to
Stourton (South Line), St James’s Hospital (East Line) and Bodington (North
Line), each of which connects to a city centre loop (City Hub). The Preferred
Option is described in more detail in Section 6.

Alternative Options Taken Forward

5.17. Alternative options have been specified using high specification buses. The
Next Best Alternative and Lower Cost Alternative are described in Section 7.
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6. Trolleybus Option

Introduction

6.1. The Preferred Option is a 14 km trolleybus network with radial lines to
Stourton (South Line), St James’s Hospital (East Line) and Bodington (North
Line), each of which connects to a city centre loop (City Hub). The
specification of the Preferred Option is described in more detail in this
Section.

6.2. The trolleybus system will be powered by two overhead electric wires
supported by other wires, themselves held by building fixings or poles. It will
draw current from a number of existing or proposed sub-stations close to the
alignment. A high level depot strategy for the NGT system has been identified
(see Appendix 12). A depot will be provided for maintenance, stabling and
operational purposes and this may be located on a site adjacent to the
Hallam and Pontefract railway.

6.3. The network includes 31 stops, with Park & Ride sites on the North Line at
Bodington and at the South Line terminus at Stourton. Each stop has been
designed to be secure and fully accessible to all. Nearly two-thirds of the
network is segregated from general traffic and of this, two-thirds would be
exclusively reserved for NGT (i.e. 40% overall). One-third would use bus
lanes which allow both NGT and other buses.

6.4. Priority and traffic management measures are planned where NGT is mixed
with general traffic to ensure adequate levels of reliability and a comparative
journey time advantage over other traffic. This is outlined in more detail
below.

Delivery Powers and Procurement Options

6.5. To ensure that the scheme as delivered meets the Promoters’ objectives in
the way intended and in order that the economic benefits of the scheme are
delivered to the extent that underpins the funding case, the Promoters have
identified the need to be able to limit the use of the Preferred Option’s
infrastructure, to specified NGT vehicles. This is to allow journey time and
reliability benefits to be delivered as intended. Furthermore, the benefit case
is maximised by (and presumes), a step change in the quality of public
transport in the corridors served by NGT.

6.6. An Order under the Transport & Works Act 1992 (TWAO) is the preferred
approach for the trolleybus option since it offers a single application process
for all the powers which the Promoters will need to construct the system. It
also offers the option for the Promoters to take powers to let an operating
concession.
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6.7. The Promoters have identified an operating concession as the optimum
procurement approach to deliver their overall objectives for NGT as it offers a
mechanism to define and then maintain the desired service standards, which
in turn will realise the scheme’s planned benefits. In particular, it allows the
Promoters to protect the journey time and reliability benefits by prioritising
NGT over other traffic.

Vehicle Specification

6.8. It is currently envisaged that the trolleybus vehicles will be single articulated,
single deck buses, with multiple doors, typically three or four sets. The
vehicles will be fully DDA compliant with low floors to allow through
movement by wheelchair users and those with buggies and prams.
Passengers will be incentivised to buy tickets before boarding or on board
from a conductor, to speed up boarding times. It is expected that ‘next stop’
displays and audible alerts would be fitted, as well as CCTV for security.

6.9. Work is ongoing to assess the extent to which articulated vehicles have the
capacity to carry forecast levels of patronage over the life of the vehicles,
together with the extent to which capacity may be enhanced through
increasing service frequencies while maintaining operational reliability and
journey time improvements. Consideration may need to be given to the
provision of longer ‘bi-articulated’ vehicles. Through technical work and a
market engagement exercise, the practicality of longer vehicles, in terms of
wider implications, will be explored. At this stage that option has been kept
open for this eventuality.

6.10. Trolleybuses historically have relied solely upon the overhead wire system for
power supply, leading to operational problems if an incident occurs which
requires a temporary diversion. The modern trolleybuses to be employed for
NGT will have a form of backup power supply to overcome these situations.
This will allow the vehicles to run independently of the wires in order to avoid
any obstacles in their path. This alternative power source may be provided
from batteries, capacitors or back-up internal combustion engines. The
performance of the system whilst off-wire will however be limited. This will be
managed through operational management of the route to ensure that
vehicles can rejoin the wire before they lose power and through appropriate
vehicle specification at the procurement stage.

6.11. The vehicle fleet procured for NGT will be unique as it will have doors on the
left hand side. All modern trolleybus systems in the world utilise left hand
drive vehicles. This means that the unit cost to purchase will be higher for a
small production run and that there is unlikely to be a second-hand market for
the vehicles. These issues have been factored into the capital costs.
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6.12. The overhead wires need to be supported either by building fixings or poles.
While each of these approaches has their own issues, tram schemes utilise
similar equipment and hence trolleybuses do not introduce any new problems
which have not been overcome elsewhere in the UK. The Environmental
Statement (see Section 13) deals with mitigation for the system’s adverse
impacts.

6.13. Visually impaired pedestrians must also be considered, as trolleybuses’ quiet
operation mean that they may not be able hear vehicles approaching. This
situation could be rectified by audible warnings of an approaching trolleybus
through certain areas. Further investigation of this issue will be undertaken in
consultation with relevant interest groups.

Scheme Principles

6.14. In addition to the vehicle options, there are a wide range of other scheme
elements which make up the NGT system. This section provides an overview
of the assumptions that have been made for these individual scheme
elements. At present the detailed elements below have only been considered
at a conceptual level of detail and work is ongoing to further refine the
specification. Some elements may therefore change as the scheme
progresses towards implementation.

6.15. The key design attributes specified to provide a coherent system, are:

Transit stops:
• Spaced at around 500-600m rather than the 300-400m more typically

seen for conventional bus stops;
• Separate from existing stops and designed to provide a high quality

passenger experience, including level boarding; and
• Designed to minimise delay – for example avoiding the specification

of bus lay-bys and with provision of 24 hour bus stop clearway.
Segregation and traffic signal control;
• To deliver journey time savings and improved levels of journey time

reliability;
• Physically segregated from other traffic where possible by NGT/bus

only lanes;
• Segregation provided wherever possible unless there is a justification

for not doing so; and
• Traffic signal control used where NGT is not physically segregated to

create ‘virtual bus lanes’ by proactively managing queues and
congestion on the approach of an NGT vehicle.
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Traffic technology:
• Existing and new traffic signal junctions to be upgraded with vehicle

detection equipment, for example the ‘iBus’ technology developed by
Transport for London; and

• The potential for bespoke trolleybus signals, allowing separate
signalisation without splitter islands, will be further investigated.

Design for pedestrians:
• Controlled pedestrian crossing provided at junctions where practical

and pedestrian crossings near NGT stops; and
• Aim to reduce street clutter to help free up footways, including fixing

OHLE wires to suitable buildings where available to minimise the
number of poles required and reducing the use of guard railing by
providing for pedestrian desire lines;

Design for cyclists:
• Nearside lane widths increased including wider bus lanes;
• A net gain in the length of bus lanes and cycle lanes provided;
• Cycle crossings where the route interfaces with the City’s cycle

network;
• Advanced stop lines at junctions with lead-in lanes where possible;

and
• Cycle parking at selected stops including Park & Ride sites.
Management of parking and loading:
• Is recognised as key to journey time reliability;
• Design ethos is to provide 24 hour NGT/bus lanes on the NGT

corridors;
• Essential parking and loading facilities will be provided out of the

NGT running lane; and
• Other kerbside activity which could conflict with NGT operations will

be restricted.
Design for taxis and private hire vehicles:
• Taxis/private hire vehicles will not be permitted to use NGT lanes;

and
• Existing taxi bay numbers will be maintained but will be relocated

where they conflict with NGT operations.
Design for motorists, motorcyclists and freight movements:
• Designed so that the scheme has a neutral impact on traffic

congestion – based on the balance between reduction in highway
capacity and transfer to NGT;

• Park & Ride sites recognised as key to mode shift and have been
designed to be safe, secure and pleasant to use, with signalised
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access junctions to minimise delay for those accessing or leaving
facility. Also designed to allow for future expansion if needed; and

• Movement of abnormal loads will be closely managed because of the
height restriction imposed by the overhead wires.

Urban design:
• Specific design treatments have been developed for identified areas

of prime importance for high quality urban realm;
• Design considerations have included identifying pedestrian

movement patterns and interaction with the built environment;
• Areas have been identified which require mitigation works, including

tree planting; and
• Scheme layouts have been designed to achieve a balance between

transport needs and environmental factors.
Design for safety:
• Formal Stage 1 Road Safety Audit has been commissioned; and
• Stage 2, 3 and 4 audits will be undertaken at relevant points in

scheme development.
Design for operational robustness:
• Designed in through consideration of efficiency of highway layouts

and flexibility to accommodate planned and unplanned incidents;
• Links between Leeds UTMC Control Centre and the NGT operator;

and
• Effective enforcement of Traffic Regulation Orders.

The Preferred NGT Network

6.16. The following sections provide a detailed description of each route broken
down by design sections. The details, including key issues are set out in
Appendix 13.

City Hub

New York Street to Park Row

6.17. NGT will run east along New York Street until it turns north onto an off-line
one-way segregated section between the Markets area and Central Bus
Station. A stop will be provided to allow interchange with the bus station and
direct access to the markets area.

6.18. The route crosses Dyer Street to the west of the Leeds Police Headquarters
and onto Millgarth Street. It turns west onto Eastgate to traverse an area of
shared space before running along the Headrow with other traffic to the
junction with Park Row.

6.19. General traffic will be excluded from Eastgate as the approved Eastgate
development scheme will see this area transformed into a pedestrian
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dominated environment. The NGT proposals have been developed on this
basis and as such the space will be shared with pedestrians providing an
area of high quality urban realm.

6.20. NGT reliability along the Headrow will be enhanced through bus stop
reallocation and infrastructure changes and, potentially, regulatory measures.

FIGURE 6.1 CITY HUB ROUTE

Park Row to New York Street

6.21. NGT will travel south onto Park Row with general traffic, until it joins a bus
lane to the south of Bond Street. As Park Row enters City Square a short
section of segregated alignment will be provided which is also designated as
shared pedestrian space. A City Square NGT stop provides a direct
interchange with buses, interchange with buses on Infirmary Street and
indirect interchange with Leeds City Station.

6.22. NGT will continue east along Boar Lane where it will travel with other buses
and general traffic, before connecting with the South Line at the junction of
Boar Lane and Briggate. Between Duncan Street and New York Street NGT
vehicles travelling anti-clockwise will be routed via Call Lane and clockwise
vehicles via New Market Street. NGT will then run along New York Street
before turning north at the Central Bus Station.
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East Line

City Hub to St James’s Hospital

6.23. The East Line will diverge from the City Hub at Leeds Central Bus Station
and will continue along York Street. The route travels with general traffic both
inbound and outbound on York Street and Marsh Lane, passing through the
Marsh Lane junction and under the A64(M) York Road flyover.

FIGURE 6.2 EAST LINE ROUTE

6.24. A two-way segregated NGT corridor will be provided adjacent to Beckett
Street, from Nippet Lane to the St James’s NGT stop, which will also include
a terminus and a turn back loop. Three platforms will be provided to allow
operational flexibility and vehicle storage.

6.25. The route will pass through public open space adjacent to Beckett Street and
the alignment requires the demolition of a public house to help minimise tree
loss, severance and loss of amenity. This provides the optimal operational
outcome and increases the prominence and passive security of NGT.

South Line

City Hub to Hunslet Road

6.26. The South Line will join the City Hub at the junction of Boar Lane/Briggate
and then cross Leeds Bridge with general traffic. It will continue outbound
through the Bridge End junction onto Hunslet Road and then turn east onto a
two-way segregated section of route through the current Tetley’s site,
alongside Waterloo Street and Bowman Lane.
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6.27. A pedestrian plaza is proposed in the vicinity of Clarence Dock at the Crown
Point Stop with a shared surface treatment. Along Chadwick Street NGT will
run to the west of the Clarence Dock development and to the east of a
proposed mixed-use residential and commercial development.

FIGURE 6.3 SOUTH LINE ROUTE

6.28. The two-way section of segregated route will continue south of Carlisle Road
in a new section of carriageway (off highway) constructed across an existing
industrial estate and areas of disused land. It will follow a south-westerly
alignment and exit the industrial estate at South Accommodation Road. It will
then pass through the junction with Hunslet Road via a dedicated and
segregated facility.

6.29. The alignment then enters a section of two-way, segregated carriageway
immediately alongside Hunslet Road in a reserved corridor. NGT will pass
beneath the new Inner Ring Road Stage 7 overpass, which has been
designed to accommodate rapid transit, to enter a green space area on the
southern side of the highway.
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Hunslet Road to Stourton Park & Ride Site

6.30. NGT will pass St Joseph’s School before turning along Whitfield Way where
the alignment is shared with general traffic. It will then cross onto Whitfield
Square where a two-way, segregated NGT corridor will be provided with a
shared surface treatment. NGT will continue across Whitfield Avenue and
onto a pedestrian plaza. The pedestrian plaza is proposed to be treated as
shared surface with urban realm improvements.

6.31. From the Penny Hill stop NGT will join Church Street via a new signalised
junction and proceeds south west, mixed with general traffic, past the Penny
Hill shopping centre. It will then follow Church Street and turn south and onto
Balm Road and over the railway bridge. It will then immediately turn east to
leave the highway and run alongside the Hallam and Pontefract railway
running on or immediately adjacent to existing Network Rail sidings. The
sidings are the preferred location for the NGT depot.

6.32. This segregated corridor alongside the railway continues to Pepper Road
where NGT will rise by means of the retaining structures to cross Pepper
Road via a signalised junction. It will then drop back down to run alongside
the Hallam and Pontefract railway corridor to the east of Pepper Road. It will
continue along the railway corridor until it turns south in the vicinity of
Wakefield Road Bridge and diverges from the railway.

6.33. An underpass beneath Westbury Place North will bring NGT to Junction 7 of
the M621 motorway. NGT will pass beneath the western underpass of the
motorway junction circulatory carriageway either in a two way segregated or
outbound-only segregated facility. Once the motorway junction has been
traversed NGT will enter the Stourton Park & Ride site. The site will have
around 2,200 spaces with connections to the motorway junction and also to
the Middleton Ring Road, although the design prevents traffic from driving
through the site. Three platforms are proposed to give operational flexibility.

6.34. Figure 6.3 shows the two principal alignment options considered in
developing the design for the South Route. These options were presented in
the material prepared for the 2009 public consultation. The alternative routes
between Hunslet Road and Stourton Park & Ride have since been
discounted using the option appraisal framework developed for the project.

North Line

City Hub to University

6.35. The North Line will intersect with the City Hub at the junction of the Headrow
and Park Row and then run north along Cookridge Street. It will pass through
the east side of Millennium Square via a section of segregated two-way route
which is designated as shared surface. Stops will serve Millennium Square
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and the Civic Quarter, the latter being situated on Woodhouse Lane to
provide better integration and provide access to Leeds General Infirmary.

6.36. Travelling north along Woodhouse Lane, NGT will pass over the Inner Ring
Road. The existing bridge will be widened or, in the event that further work
shows that this is not feasible, a new footbridge will be constructed
immediately alongside it.

6.37. Local area traffic management and junction design in the vicinity of the
University will decrease the amount of general traffic on Woodhouse Lane
between Blackman Lane and St Mark’s Road, allowing narrowing of the
carriageway and urban realm enhancements. An iconic stop and plaza area
is planned at the University and proposals are being co-ordinated with the
University’s masterplan proposals.

FIGURE 6.4 NORTH LINE ROUTE

University to Richmond Road

6.38. NGT will continue along Woodhouse Lane through the Clarendon Road
junction and Woodhouse Moor area. At the Hyde Park Corner junction it is
proposed that all right turn and most left turn movements are banned with
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complementary highway works proposed at the junction of Woodhouse Street
and Cliff Road. NGT will pass through the junction mixed with general traffic
travelling inbound and outbound.

6.39. The existing two lane arrangement on Headingley Lane between Victoria
Road and Richmond Avenue will be turned into a three lane arrangement,
with an inbound and outbound general traffic lane and an outbound NGT only
lane. This three lane arrangement along Headingley Lane will require some
localised widening and the current advisory cycle lanes will be removed.

Richmond Road to Shaw Lane

6.40. In the vicinity of Richmond Road, NGT will turn north to leave the highway at
the Hinsley Hall (Oakfield) entrance and join a section of two-way segregated
alignment. This will continue through Headingley district centre, bypassing a
heavily congested section of Headingley Lane and Otley Road. The route will
rejoin Otley Road at the junction with Alma Road.

6.41. The off-line section of route will follow a reserved corridor of land to the rear
of the Arndale Centre and will cross Shire Oak Road, Shire Oak Street, Wood
Lane and an access road. The Headingley Centre stop will be located over a
stopped up Wood Lane and set back from the frontage - urban design
measures are planned to link the stop to Otley Road.

6.42. Figure 6.4 shows the principal alignment option considered in developing the
design for the North Route, retaining NGT on street through Headingley
district centre and relocating general traffic to a new road behind the Arndale
Centre. This option was presented in the material prepared for the 2009
public consultation. This alternative has since been discounted using the
option appraisal framework developed for the project.

Shaw Lane to Bodington Park & Ride

6.43. Over the section between Shaw Lane and Spen Road, NGT will run within
the highway boundary along Otley Road which will be widened to
accommodate bus lanes and priority measures at junctions. NGT will run
along an existing bus lane inbound and existing sections of bus lane
outbound. It will not be possible to provide a continuous bus lane outbound
due to consequential third party and environmental impacts.

6.44. It is proposed that Weetwood Lane is stopped up to allow a new pedestrian
plaza and associated stop adjacent to the Three Horseshoes public house.
The current priority roundabout junction at Spen Road will be signalised and
pedestrian facilities will be provided.

6.45. To the north of Spen Road, NGT will run in a two-way, segregated central
reserve on Otley Road from Weetwood Hall to the southern approach to the
Outer Ring Road/Otley Road junction (Lawnswood roundabout). Provision of
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this central running section will require some widening and associated land-
take on the approach to the Lawnswood Roundabout. The inbound NGT will
switch from central running to a nearside bus lane on the approach to the
Spen Road junction via a bus gate.

6.46. NGT alignment will continue on the two-way segregated central reserve as
far as the Bodington Park & Ride site. This Park & Ride facility has a
provisional allocation of 800 spaces on a surface car park. A turnback facility
across Otley Road will be provided, as will bus interchange facilities.

Bodington Park & Ride to Holt Park

6.47. There is potential to extend the North line to Holt Park District Centre.

6.48. The extension to the route will commence at the junction of Otley Road and
Otley Old Road, with the alignment following Otley Old Road to the junction
with Holtdale Approach. The alignment will then turn east onto Holtdale
Approach, following this road until turning east again onto Holt Crescent. It
will then follow the loop around the Holt Park car park via Holt Crescent, Holt
Park Road and the existing public transport only section in front of Asda.

6.49. The route is on-street along this section, running mixed with general traffic as
vehicle flows are moderate and not expected to unduly delay NGT. Existing
non-NGT bus stops will be relocated to reduce potential delay to NGT.

Alignment Options

6.50. A number of alternative alignment options were considered as part of the
scheme development process. Options taken to the 2009 public consultation
exercise and since eliminated are presented in the preceding text. Other key
options included consideration of alternatives for Headingley Hill and the
approach to the City Hub from the North Line were ruled out at an earlier
stage.
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7. Alternative Mode Options
Introduction

7.1. The development work to date has included assessment of several mode
options as discussed in Section 5. This work was undertaken, firstly, to help
identify the preferred mode and, secondly, to demonstrate why it is preferred
to other potential modes when judged against the scheme’s objectives and
constraints.

7.2. Section 5 showed that the only potential modes suitable for NGT were tram,
trolleybus and high specification bus. Tram is unaffordable. Included in
Section 5 was the rationale for why trolleybus was chosen for the Preferred
Option above high specification bus. By default, therefore, the alternative
mode options are bus-based.

7.3. This Section provides information on the specification of the high
specification bus Next Best Alternative (NBA) and Lower Cost Alternative
(LCA) to the Preferred Option. Further detail relating to the definition of these
alternatives can be found at Appendix 14.

Alternative Bus Mode Comparator � the Next Best Alternative

7.4. The NBA comprises leased high specification diesel-electric hybrid
articulated buses running across the same three corridors as the Preferred
Option, but with sections of off-highway busway removed from the
specification. Upgraded bus routes would provide the service on the north
and east routes and a tendered Park & Ride service would be procured on
the south route. The rationale for this is discussed below and a summary
specification is shown in Table 7.2 and Table 7.3 at the end of this section.

Reduced Infrastructure Cost Option � the Lower Cost Alternative

7.5. This comprises bus priority measures implemented across the same three
corridors as the Preferred Option, served by upgraded existing diesel bus
services and a tendered Park & Ride service procured for the south route.
These measures are largely on-highway. Details are provided below and in
Table 7.2 and Table 7.3.

Delivery Powers and Procurement Options

7.6. Unlike trolleybuses, the modes considered for the NBA and LCA are not
specifically named in the Transport and Works Act. A Transport and Works
Act Order is only available for guided bus-based projects and only then for
the guided section and associated ancillary works. If the technology is not
trolleybus then the maximum degree of possible system segregation (and
hence also the maximum degree to which the system could be guided) is
unlikely to be sufficient to warrant a whole system TWAO. For the NBA and
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LCA alternative approaches to powers and procurement are needed. This
has two consequences:
• The infrastructure for a hybrid/diesel vehicle option can only be

implemented using a bundle of processes. The Promoters would
have to proceed with utilising planning and Compulsory Purchase
Order (CPO) powers to build the system, and then procure
operations at a later date. The planning and CPO powers may
constrain the procurement approach which could be put in place.

• The operation of the hybrid/diesel vehicle could take place either in a
‘status quo’ environment (i.e. operators register services
commercially in the established way and Metro tenders additional
services it sees as socially necessary), through Voluntary
Partnership Agreements (VPAs), under a Quality Partnership
Scheme (QPS), or as part of a Quality Contract Scheme (QCS).

7.7. The Promoters have carefully considered the procurement options available
for the NBA and LCA.

7.8. The Promoters have dismissed the option for implementing the NBA/LCA in a
‘status quo’ environment. The reason for this, is that whilst the Promoter
could tender services to ensure that high quality services used the
segregated infrastructure, without other protections (such as QPS), the
Promoter would not be able to protect those services from on-road
competition, and therefore tender pricing is likely to be high. This approach
therefore does not guarantee value for money benefits that could justify the
capital investment in infrastructure.

7.9. The Promoters considered the use of VPAs for the delivery of services to the
scheme and concluded that they are not a viable way forward. It seems likely
that, given the high capital investment required for infrastructure, that any
such VPAs would be viewed as service contracts subject to European
procurement rules, due to the value of benefit that operators would receive
from the facilities. Where operators invest under such a VPA it seems likely
that they would require their investment to be protected (as a VPA itself does
not protect operators from on-road competition), and therefore any VPA
would need to be introduced in conjunction with a QPS, which would face the
same challenges as with the QPS approach identified below.

7.10. The Promoters have identified no significant deliverability issues for the QPS
option and so this is a viable way forward. Under a QPS the use of NBA/LCA
infrastructure, including off-highway busways would be available to any
operator that met the defined quality threshold. The Promoters could not set
the quality threshold for services so high that this introduced a
disproportionate barrier to entry into the market for new operators, or
otherwise disproportionately affected existing competition. The Promoters
therefore have had to plan on the basis that NBA/LCA infrastructure would be
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available to a volume of vehicles akin to the current flows. This means that
the Promoters could not provide the same level of priority at junctions as they
can for the Preferred Option.

7.11. A QPS would provide some certainty that scheme benefits would be
delivered since the Promoters would have the ability to specify certain quality
standards; however, the quality standards would be subject to periodic
operator challenge which could have an impact on scheme benefits.

7.12. Potentially a QCS would provide greater certainty of scheme benefits being
realised because the Promoters would have greater influence over the
specification of inputs and outputs of the scheme. However, there are a
number of obstacles to successful delivery of this option. The current process
for a QCS does not sit easily with the process for procuring a large
infrastructure project, and would potentially mean that construction would
need to be substantially complete before QCS powers were obtained.

7.13. Whilst the Promoters would aim to mitigate this risk, there is a chance that
legal challenge could significantly impact on programme and therefore
deliverability of the scheme. The Promoters do, however, see that a QCS
could be used to retain or realise benefits from an already delivered scheme,
if other options had not proved effective. For example, if a QPS based
scheme failed to deliver all planned benefits then a QCS could later be
introduced to increase the benefits from the existing infrastructure.

7.14. A QCS therefore does not appear to be a solution for initial delivery of either
the NBA or LCA.

7.15. A summary of the Promoters’ consideration of procurement options is given
in Table 7.1 below. Further details are in Appendix 15.

TABLE 7.1 SUMMARY OF PROCUREMENT OPTIONS CONSIDERED

Procurement Objective Status
quo

VPA QPS QCS

Maximise the deliverability of the procurement
approach

� � � �

Secure a level of investment that optimises the
fulfilment of the overall Scheme Objectives

� � � �

Ensure the long-term affordability of NGT for
the Promoters

� � � �

Maximise the Value for Money of NGT within
the affordability envelope

� � � �

Lock-in delivery of the NGT Scheme benefits � � � �

Ensure the scalability of NGT � � � �

Key: ���� = supports objective, ���� = partially supports objective, ���� = little support for objective
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7.16. Having carefully considered all the available options, the Promoters have
concluded that the most appropriate procurement option for the NBA/LCA is
via a QPS (combined with appropriate CPO and planning powers).

Alternative Option Principles

7.17. To meet the project’s objectives, the trolleybus Preferred Option has been
designed to have the greatest degree of priority over other traffic that is
affordable within the overall expenditure limit and fits with other deliverability
constraints.

7.18. To be comparators of worth the NBA and LCA each need to be deliverable
options. The consideration of the powers and procurement options set out
above shows that the NBA/LCA cannot simply be the Preferred Option using
alternative vehicle technologies. Rather an alternative infrastructure
specification is also required which goes as far as possible to meet the
Promoters’ objectives while reflecting deliverability constraints. The key
constraints are a combination of the available mechanisms to obtain powers
to build and operate the system as well as the public and political
acceptability of using those powers.

7.19. With these considerations in mind the NBA has been specified to mirror the
Preferred Option’s infrastructure insofar as possible but reflecting that:

• Any new infrastructure would have to be available to all buses that
met a specified standard on the corridor, which for planning purposes
has to be taken to be all vehicles currently operating on those
corridors covered by the QPS. A QPS could not be used to specify a
particular make or model of vehicle, or a particular power source
(e.g. diesel/electric hybrid, or bio-fuel). As well as reducing the
journey time and punctuality and reliability benefits compared with
the Preferred Option, this also raises issues where segregated
alignments could potentially be used for high volumes of buses with
consequent adverse impacts on noise, severance, urban realm and
potentially, air quality;

• Signal priorities would have to be shared with all buses on the
corridor that met the QPS standard. Given junction capacity
constraints this means that the same level of priority could not be
given as for the Preferred Option. In turn this means that
infrastructure required to support the use of this priority may also not
be required, for example bus pre-signals can be ineffective with high
demand and any loss of pre-signals may mean that a section of
approaching bus lane then has no merit; and

• It is not desirable to split services operating on the same corridor
between two similar routes with the same catchment area.
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Emerging Vehicle Technology

7.20. As mentioned, the alternative option must be deliverable otherwise it is of no
worth as a comparator with the Preferred Option. This therefore eliminates
technologies which are not yet proven in the UK, because there is insufficient
time in the programme to manage the process and the risk. These
technologies could be adopted in the future as vehicle fleets are replaced.
However, it must be remembered that the key reasons set out in Section 5 for
selection of trolleybus stand regardless of the type of traction used by the
high specification bus option.

Next Best Alternative

7.21. Reflecting the considerations outlined in this Section, significant alignment
differences between the Preferred Option as the NBA are described below.

7.22. Through Headingley the NBA does not follow the Preferred Option’s
segregated alignment east of the Arndale Centre, rather vehicles operate on
Otley Road/Headingley Hill. This has been adopted because:

• In the NBA, infrastructure needs to be available to all buses
operating in the corridor. As already noted, the QPS approach has no
effective mechanism to limit use of infrastructure to a sub-set of
routes or operators (providing the quality standard is met), and the
Promoters would need to avoid any structure that distorted
competition in the bus market by benefiting certain operators to the
exclusion of others;

• Given local environmental sensitivities, the use of the segregated
alignment at the frequency of current bus operations on the Otley
Road corridor is considered by the Promoters as undeliverable.
Compared with the trolleybus option this is due to the much greater
impacts on noise, visual intrusion, safety for pedestrians, the impact
on the urban realm as well as the view that a bus-only road would be
seen as an unacceptable increase in radial highway capacity. While
a hybrid vehicle may go some way to mitigate these impacts, the
Promoters consider that it would not be sufficient to overcome them
in a way that would be acceptable locally or politically;

• Even if powers could be obtained for the proposition to operate
hybrid/diesel buses on a segregated alignment, it is not clear that the
operators on the corridor would see commercial advantage in doing
so. This is because the volume of buses is such that the same level
of priority could not be offered as for the Preferred Option and so the
same journey time advantage would not be available, so while a
segregated alignment may offer peak journey time advantages it is
not clear that it would do so in the inter-peak. Moreover, the
alignment takes buses away from the areas of largest demand and
the reduced journey time advantages and lower quality offered by the
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NBA when compared with the Preferred Option is not sufficient to
compensate for this; and

• There appears no viable mechanism available to the Promoters
using QPS that could ensure operators use the segregated alignment
and hence the benefits cannot be secured against the investment.
Whilst use of VPAs in conjunction with a QPS may provide some
short term security that the investment would be used, it would not
provide the long term security required to secure the benefits of the
investment.

7.23. Approaching the city centre, the Next Best Alternative operates along Albion
Street and joins the Headrow. This contrasts with the Preferred Option which
operates via Cookridge Street and Millennium Square before reaching the
Headrow. This approach has been adopted because:

• The NBA would be operated by vehicles that meet the QPS threshold
operating on existing routes. Inbound, buses currently access the city
centre via Albion Street before around half the vehicles (routes 1 and
95) turn right into the Headrow before turning left into Park Row. The
other half (routes 28, 96 and 97, as well as route X84) turn left onto
the Headrow en route to the bus station. Outbound vehicles follow
the same routeing in reverse;

• While there may be some advantage for routes 1 and 95 to operate
via Millennium Square, routes 28, 96 and 97 would experience
extended journey lengths and (more than likely) times with no
demand advantage (also recalling that it would not be possible to
offer NBA vehicles the same level of traffic signal priority as
Preferred Option trolleybuses); and

• The Albion Street and Merrion Centre stops are the most significant
stops in the city centre for bus services on the Otley Road corridor. It
is undesirable for bus operators to split the market by diverting half
their vehicles via Millennium Square and half via Albion Street.

7.24. If Eastgate is made available to the NBA, it would also be available to any
vehicle that met the specified quality threshold. This would potentially include
vehicles operating on other routes in the city, not just those on the NGT
corridors. In such circumstances, the Promoters have identified that Eastgate
could be used by up to 60 buses per hour per direction. This would not be
acceptable to either the Promoters or the Eastgate developer. Therefore the
assumed routeing of NBA vehicles in the Preferred Option infrastructure is
such that Eastgate is no longer required.

7.25. On the south route, the NBA follows Wakefield Road/Low Road rather than
following the largely segregated Preferred Option alignment until Chadwick
Street from where it follows the Preferred Option. This is because:

• The Preferred Option alignment creates a new route through the
south of the city that is not currently available. The QPS approach
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offers no effective mechanism for the Promoters to compel bus
operators to use this route if it were provided as part of the NBA.
Furthermore, the Promoters have no basis for procuring a tendered
service for services to operate on this alignment as part of the NBA
as such services would compete with other commercially operated
routes, unless the operators make use of the other facilities and are
required by the scheme to use the route. In these circumstances this
may simply mean that the operators use none of the facilities on the
route, reducing the benefits of the investment;

• Previous work by Metro looking at conventional bus-based rather
than rapid transit options for the Stourton Park & Ride site has
identified routeing the new Park & Ride service required via
Wakefield Road/Low Road as the optimum economic and financial
approach. In the NBA, the Park & Ride service would operate non
stop on Wakefield Road/Low Road to maximise the attractiveness of
the Park & Ride option as well as avoiding competing with
commercial services. Also in the NBA, the opportunity is taken to use
the tendered route to serve the Clarence Dock area; and

• The provision of bus priorities on Wakefield Road/Low Road extends
the benefits of the NBA on this corridor as these priorities can be
used for other services.

7.26. On the east route inbound bus lanes are provided between St James’s
Hospital and the A64, as well as other smaller scale priorities.

Lower Cost Alternative

7.27. The LCA option has been specified to link Park & Ride sites at Bodington and
Stourton with the city centre using conventional bus priorities and diesel
vehicles. In east Leeds, no further conventional bus priority has been
specified over that recently provided for the introduction of ftr.

7.28. Previous work by Metro looking at diesel bus options for the Stourton Park &
Ride site has identified routeing the new service that would be required via
Wakefield Road/Low Road direct to the bus station as the best value for
money approach. The Park & Ride service would operate non stop to avoid
competing with commercial services.
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TABLE 7.2 ALTERNATIVE MODE OPTION INFRASTRUCTURE

Preferred Option Next Best Alternative Lower Cost Alternative

Vehicle
Specification

Trolleybus (articulated vehicles, electric
overhead power)

High specification bus (articulated
vehicles, diesel-electric hybrid power)

High specification bus (articulated
vehicles, diesel power)

Operation Stand-alone concession

As part of a QPS. All existing services on
corridor get the infrastructure benefits.
Agreement would be reached with
incumbent operator over provision of new
vehicles on existing routes

As per NBA

Operation of
other bus
services

Service 1 frequency halved between Holt
Park and city centre. Service 95 removed
entirely. Service 96 frequency halved
along its entire length

No changes on north and east corridors.
Bodington Park & Ride to be served by
diverting existing routes. New Park &
Ride service from Stourton to the city
centre as would be significant diversion
to current services.

As per NBA

Infrastructure

Park & Ride at Bodington
Dedicated NGT alignment in Headingley
east of the Arndale centre.
Dedicated NGT alignment through
Millennium Square.
city centre Loop
Utilises much of former Supertram
alignment/land to the south
Dedicated NGT alignment through
Whitfield Way.
Park & Ride at Stourton
Extensive on-street priority
Priority at signals
Dedicated NGT infrastructure to St
James’s Hospital from the City Centre

Park & Ride at Bodington
On-street alignment through Headingley
Does not go through Eastgate
Buses terminate at bus station, as at
present
Additional bus lanes including:
• In-bound bus lane to Shaw Lane.
• Hyde Park corner junction improvement
• Shared Bus Lane inbound at

Woodhouse Moor.
• Woodhouse Lane where it crosses

the Inner Ring Road.
Some new infrastructure provision to the
south of the city, making best use of the
existing highways
Park & Ride at Stourton
Some infrastructure provision to St
James’s Hospital from the city centre

Park & Ride at Bodington
On-street alignment through Headingley
Does not go through Eastgate
Buses terminate at bus station, as at
present
Hyde Park corner junction improvements.
Some new infrastructure provision to the
south of the city, making best use of the
existing highways
Park & Ride at Stourton
Some infrastructure provision to St
James’s Hospital from the city centre
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TABLE 7.3 ALTERNATIVE MODE OPTION SERVICE PATTERN

Service 1
(North/East) Preferred Option Next Best Alternative Low Cost Alternative

Routeing
Bodington to St James’s (city centre
routeing along Park Row, Boar Lane, New
York Street, York Street)

Current bus services Current bus services

Frequency

10 NGT vehicles per hour in each
direction
Potential for rationalising existing bus
services on north line

Same as at present Same as at present

Journey Time 37 minutes end to end in each direction,
plus 7 minute layover at each end

Journey Times better than existing
journey times.

Journey Times slightly better than existing
journey times.

Service 2
(South) Preferred Option Next Best Alternative Low Cost Alternative

Routeing

Stourton to city centre (City Centre Loop
from Lower Briggate, Boar Lane, Park
Row, Headrow, Eastgate Development
Route, Kirkgate)

New mostly non-stop dedicated PARK &
RIDE service from Stourton to City Centre
– via Clarence Dock with stop at Crown
Point.

New non-stop dedicated Park & Ride
service from Stourton to city centre.
Similar to current 110 routeing

Frequency

10 NGT vehicles per hour in each
direction
Negligible potential for rationalisation of
existing bus services

New Stourton service has 10 buses per
hour.
Negligible potential for rationalisation of
existing bus services

As NBA

Journey Time 19 minutes in each direction, plus 10
minute layover at Stourton only

Journey Times better than existing
journey times.

Journey Times slightly better than existing
journey times.
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8. Assessment against Wider Local Policy,
Strategy and Objectives

8.1. This section presents the assessment of the NGT Preferred Option and the
Next Best/Lower Cost Alternatives against plans and policies at the local
level. The assessment has taken account of the following policy documents:

• West Yorkshire’s 2nd Local Transport Plan 2006-2011 (2006);
• Leeds Unitary Development Plan (UDP) Review 2006-2016 (2006);
• Integrated Local Transport for Leeds 2001-2011 (2001);
• Leeds City Region Transport Vision: Transport Leeds 2006-2016

(2006); and
• Vision for Leeds 2004-2020 – The Leeds Initiative (2004).

8.2. The Strategic Fit: Objectives document (provided as Appendix 10) provides a
more detailed analysis of the local strategic context for the NGT scheme.

Summary of Assessment against Local Level Policies

8.3. There are many common themes between local level policies and NGT,
demonstrating a strong strategic fit for the scheme. Whilst this is the case for
the Preferred Option, Next Best and Lower Cost Alternatives, the Preferred
Option makes a greater contribution to meeting the objectives set out in local
plans and policies.

8.4. A summary of how the NGT proposals will meet local objectives is provided
in Table 8.1 overleaf.

Summary of Assessment against Scheme Objectives

8.5. Table 8.2 provides an assessment of how the Preferred Option and Next Best
and Lower Cost Alternatives meet the scheme objectives.



Leeds NGT – Major Scheme Business Case

8-2

TABLE 8.1 STRATEGIC FIT AGAINST LOCAL LEVEL PLANS/POLICIES

Local Level Plans Policies/Objectives NGT Preferred Option alignment with
policy

Next Best and Lower Cost Alternative
alignment with policy

Delivering accessibility – improve access to
jobs, education and other key services

Improved access to north, south and east
Leeds, key employment & health centres.

As Preferred Option but to a lesser
extent due to increased journey times.

Tackle congestion Encourages mode shift. Positive contribution to objective but to a
lesser extent than Preferred Option

Better air quality
No local emissions with trolleybuses plus
scheme encourages mode shift and
reduction in traffic emissions.

Some mode shift but to a lesser extent
than Preferred Option.

Safer roads Provision of new or upgraded pedestrian
crossings.

As Preferred Option but to a lesser
extent due to provision of fewer
pedestrian facilities.

West Yorkshire’s Second
Local Transport Plan
2006-2011 (2006)

Effective asset management Improved public transport infrastructure. As Preferred Option

Leeds Unitary
Development Plan (UDP)
Review 2006-2016 (2006)

Ensure that development is consistent with the
principles of sustainability

Encourages mode shift and provides
greater public transport accessibility.

Encourages mode shift and provides
greater public transport accessibility (but
to a lesser extent than the Preferred
Option)

Provide access to opportunities and services
for all sectors of the population, for businesses
and personal use

Provides greater public transport
accessibility to key employment, health
and leisure opportunities.

As Preferred Option but to a lesser
extent due to increased journey times.

Shift the balance of resources and priorities
from the car to public transport, walk & cycling

Introduces bus priorities to speed up
public transport journey times.

As Preferred Option but to a lesser
extent due to increased journey times.

Integrated Local
Transport for Leeds
2001-2011 (2001)

Provide a genuine choice of quality
alternatives for car users and non-users alike

A new high quality public transport system
with Park & Ride opportunities.

As Preferred Option but reduced level of
quality overall.

Meeting the movement needs of the city
region

A new high quality public transport system
to help encourage economic growth in
Leeds.

As Preferred Option but reduced level of
reliability and quality resulting in smaller
impact on economic growth.

Leeds City Region
Transport Vision:
Transport Leeds 2006-
2016 (2006) Make the best use of the transport assets in

the city region
Existing road space used where possible
and new Park & Ride opportunities.

As Preferred Option but lower level of
segregation.

Vision for Leeds 2004-
2020 – The Leeds
Initiative (2004)

Ensure we have an effective, well connected
transport system

Provision of improved links from north to
east Leeds and between the bus and rail
station.

As Preferred Option but to a lesser
extent due to increased journey times.
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TABLE 8.2 ASSESSMENT AGAINST SCHEME OBJECTIVES

Objective Preferred Option Next Best and Lower Cost Alternatives

Maximise growth of
the Leeds economy
by enhancing its
competitive position
and facilitating future
employment and
population growth

Significant reduction in public transport travel times, equivalent
to £525m over sixty years. As well as efficiency gains, such
time savings bring wider economic benefits which typically add
10% -30% to conventional journey time benefits.
Reduced travel times to the city centre mean that more people
will choose to enter the jobs market. The scheme will serve
areas of deprivation towards the south and east of Leeds, as
well as currently congested corridors.
The capacity increase provided by the system will help
support future employment and population growth. (For
example, NGT throughput on the Northern Corridor will be
around 1,500 passengers per hour per direction).
The flagship NGT trolleybus system, unique in the UK, will be
positive for Leeds. The infrastructure associated with the
Preferred Option will add a sense of permanence to the
routes.

Reduction in public transport travel times, equivalent to £59m
and £36m over sixty years respectively – around 90% less
than the Preferred Option. The wider economic benefits will
also be proportionally less than the Preferred Option.
The Next Best and Lower Cost Alternative options will
represent an incremental improvement over the existing
situation. However they are unlikely to influence location
decisions in favour of Leeds in the same way as the Preferred
Option.

Support and facilitate
the sustainable
growth of Leeds,
recognising the
importance of its City
centre to the future
economy of the Leeds
City Region

The Preferred Option will provide a step change in capacity
into the city centre, as detailed below:

• NGT has a peak capacity of 1,500 pphpd on each of
the northern, eastern and southern corridors.

• Bodington Park & Ride site capacity is 700 spaces.
• Stourton Park & Ride site capacity is 1,750 spaces.

Current parking restrictions and road congestion mean that
highway capacity is limited. NGT will attract car users on to
public transport (31% forecast NGT users are formerly car
drivers transferring to bus or using Park & Ride). This will
increase the efficiency of the transport system.

The Next Best and Lower Cost Alternative options will provide
an increase in capacity into the city centre from the south
route only, as detailed below:

• The additional Park & Rider service has a peak
capacity of 1,500 pphpd.

• Bodington Park & Ride site capacity is 560 spaces in
the NBA and 350 in the LCA.

• Stourton Park & Ride site capacity is 1,400 spaces in
the NBA and 875 in the LCA.

Current parking restrictions and road congestion mean that
highway capacity is limited. The Next Best and Lower Cost
options will attract car users on to public transport, although to
a lesser extent than the Preferred Option. (5% of forecast
users are formerly car drivers transferring to bus or using Park
& Ride). This will increase the efficiency of the transport
system but to a lesser extent than the Preferred Option.
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Objective Preferred Option Next Best and Lower Cost Alternatives

Support and facilitate
targeted regeneration
initiatives and
economic growth in
the more deprived
areas of Leeds

NGT serves a number of key areas of regeneration and
economic growth, detailed below.

• Bodington journey time to city centre without NGT
26 minutes, NGT journey time 20 minutes

• Stourton journey time to city centre without NGT
18 minutes, NGT journey time 17 minutes

• St James’s journey time to city centre without NGT
6 minutes, NGT journey time 5 minutes

The Next Best and Lower Cost Alternative options serve a
number of key areas of regeneration and economic growth,
detailed below.

• Bodington journey time to city centre with Next Best
option 22 minutes, LCA journey time 24 minutes

• Stourton journey time to city centre with Next Best
option 17 minutes, LCA journey time 17 minutes

• St James’s journey time to city centre with Next Best
option 5 minutes, LCA journey time 5 minutes

Improve the efficiency
of the City’s public
transport and road
networks.

Relative to the do minimum situation, NGT will provide £525m
of public transport journey time benefits and £14m of net
highway congestion relief.
NGT revenue will generate a large revenue surplus of £97m in
present values, 39% of revenue will come from demand that is
new to public transport.
Public transport reliability will also improve, generating about
£94m of benefits.

Relative to the do minimum situation, the Next Best and Lower
Cost Alternatives will provide £59m and £36m of public
transport journey time benefits respectively but will each
cause £23m worth of congestion due to capacity reductions.
Transport services will see a decrease in net revenue of
£48m.
Public transport reliability will not improve to the same extent
as the Preferred Option.

Reduce transport’s
emissions of CO2 and
other greenhouse
gases

Greenhouse gas emissions are estimated to reduce by 516
tonnes per annum in the first forecast year.

Greenhouse gas emissions are predicted to reduce by 173
tonnes per annum in the first forecast year with the Next Best
Alternative option and 201 tonnes pa for the Lower Cost
Alternative option.

Promote quality of life
through a safe and
healthy built and
natural environment

Electrically powered trolleybuses will be cleaner and quieter
than their diesel bus counterparts. Mode shift will also equate
to a reduction in road traffic of 4.5 million vehicle km by 2031,
resulting in a decrease in roadside noise, emissions and
accidents.

The alternative options assume non-trolleybus services, which
do not reduce emissions to the same extent. Mode shift will
equate to a reduction in road traffic of 2.5 million vehicle km by
2031 for the NBA and 2.3 million for the LCA, resulting in
decreased roadside noise, emissions and accidents.

Contribute to
enhanced quality of
life by improving
access for all to jobs
and services

Key services and employment areas served by NGT include:
• Leeds General Infirmary
• St James’s Hospital
• Leeds University
• Leeds Metropolitan University
• Leeds City Station

The Next Best and Low Cost Alternative options will serve the
same key services and employment areas as the Preferred
Option. However they will not introduce a new cross-city link
between north and east Leeds and so will only offer a limited
improvement between facilities on these routes.
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Contribution to Delivering LTP Targets

8.6. West Yorkshire’s second LTP (2006-2011) includes targets which
demonstrate how its five objectives (described in Table 8.1) are being met.
Those which NGT can contribute towards are shown in Table 8.3. It should
be noted that congestion indicators have not been included, since these
indicators deliberately omit the corridors proposed for NGT. This position will
however be updated following the implementation of NGT.

TABLE 8.3 CONTRIBUTION TO LTP2 TARGETS

LTP2 Target Contribution of NGT
M1: Ensure that 89.5% of households
without access to a car are within 30
minutes of a hospital by public transport

Improved linkages to St James’s Hospital and
Leeds General Infirmary through high
frequency services with greater reliability.

M2: Increase bus punctuality to 95% by
2010/11 for all registered services. A
year on year reduction in Excess Waiting
Time for Frequent services

High level of segregation for NGT and other
priority measures (e.g. priority at traffic
signals) will help to ensure levels of
punctuality are high

M3: Increase bus satisfaction to 59% by
2009/10

Greater scope to improve customer
satisfaction through provision of a high quality
system with improved levels of reliability. The
proposed procurement route would enable
greater control for the Promoters over quality
attributes.

M8: A 5% increase in bus patronage by
2010/11

Greater scope for NGT to attract new
passengers through high quality image and
increased reliability.

L3: Reduce the proportion of car-based
trips into central Leeds from 57% to 55%
by 2010/11

High quality image, increased reliability and
provision of strategic Park & Ride sites will
help to increase modal shift.

L8: No increase in CO2 emissions from
2004/05 to 2010/11

Potential to reduce CO2 emissions as a result
of mode shift from highway and reduced
diesel bus km in favour of more efficient
central energy production.

8.7. It is acknowledged that the proposed delivery timescale for NGT would see
the scheme implemented following the conclusion of the second LTP period.
Although targets for the third LTP are yet to be developed, it is likely that
these would reflect the DaSTS objectives and would be largely similar to the
targets set under the second LTP. The key DaSTS goals, on which NGT
could have a positive impact, are set out in Table 8.4.
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TABLE 8.4 CONTRIBUTION TO DaSTS GOALS

DaSTS Goal Contribution of NGT

To support national economic
competitiveness and growth, by delivering
reliable and efficient transport networks

NGT will provide a reliable and efficient
public transport network for Leeds
through providing greater levels of
segregation and associated priority
measures

To reduce transport’s emissions of carbon
dioxide and other greenhouse gases, with the
desired outcome of tackling climate change

NGT could result in a reduction in CO2
emissions from mode shift from highway
and reduced diesel bus km in favour of
more efficient central energy production.

To contribute to better safety security and
health and longer life-expectancy by reducing
the risk of death, injury or illness arising from
transport and by promoting travel modes that
are beneficial to health

The use of trolleybuses will have a
beneficial impact on local air quality and
local noise levels. In addition the
infrastructure for the system will be
designed to maximise levels of safety and
personal security

To promote greater equality of opportunity for
all citizens, with the desired outcome of
achieving a fairer society;

Through the provision of a reliable service
with faster journey times, the NGT system
will help to improve accessibility and will
improve links between key facilities such
as the City’s hospitals and universities

To improve quality of life for transport users
and non-transport users, and to promote a
healthy natural environment

The NGT proposals will deliver a high
quality public transport system for the city
with a positive impact on local air quality
and noise levels
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9. Assessment against Regional Policy,
Strategy and Objectives

9.1. This section presents a summary of the regional strategic context for the
NGT Preferred Option, Next Best and Lower Cost Alternatives, taking
account of regional policy, strategies and objectives. The scheme has been
assessed against the following regional level policy documents and their
objectives/strategies:

• RFA – Advice to the Government from the Yorkshire and Humber Region
(GOYH, 2009);

• Regional Spatial Strategy - the Yorkshire and Humber Plan (GOYH,
2008);

• Regional Transport Strategy (included within the above Plan);
• Regional Economic Strategy for Yorkshire and the Humber (Yorkshire

Forward, 2006); and
• Integrated Regional Framework (Yorkshire and Humber Assembly, 2008).

9.2. A more detailed description of the strategic fit is provided in a stand alone
document in Appendix 10.

Summary of Assessment against Regional Level Priorities

9.3. There are many common themes between regional level policies and the
NGT proposal provides an extremely good fit with them. Whilst this is true of
the Preferred Option, Next Best and Lower Cost Alternatives, the Preferred
Option makes a more significant contribution to the regional priorities.

9.4. Table 9.1 provides a summary of how the NGT proposals fit with regional
policy.

Regional Support and Endorsement

9.5. The Joint Regional Transport Board for Yorkshire and the Humber initially
endorsed the NGT proposals in June 2007, with a recommendation that
£150m be assigned to NGT in the first RFA. This was followed by a further
£98.8m being assigned to the scheme in October 2008 as part of the second
RFA.

9.6. More recently the Joint Leaders Board reiterated their support for NGT, by re-
endorsing the scheme at their meeting of 23 October 2009. Yorkshire
Forward is due to send a letter direct to the DfT confirming this re-
endorsement in early November. Appendix 16 provides further supporting
information relating to regional support.
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TABLE 9.1 STRATEGIC FIT AGAINST REGIONAL LEVEL PLANS/POLICIES

Regional Level Plans Policies NGT Preferred Option alignment
with policy

Next Best and Lower Cost
Alternative alignment with

policy

Deliver reliable and efficient transport networks that
support economic growth

Improves public transport journey
times and reliability to key
employment areas.

As Preferred Option, but to a
lesser extent due to reduced level
of segregation leading to less
certainty over reliability.

RFAs – Advice to the
Government from the
Yorkshire & Humber
(February 2009)

Support for growth and regeneration Improves accessibility and serves
socially deprived areas.

As Preferred Option but to a lesser
extent.

Cities and towns have been transformed and are
attractive, cohesive and safe places where people
want to live, work, invest and spend time in. Policy
LCR1 – ‘Develop the role of Leeds as a Regional City
by accommodating significant growth in jobs and
homes’.

Preferred Option improves access
and journey ambience to Leeds
city centre.

As Preferred Option, but to a
lesser extent since partial/full
diesel operation of vehicles will
have impact on attractiveness
objective.

Excluded communities and areas requiring
regeneration have benefited from development and
investment. Policy LCR1 – ‘Encourage regeneration
and growth… in the Aire Valley south of Leeds and
East Leeds’.

Improves accessibility and serves
socially deprived areas. Supports
Aire Valley Leeds growth and
regeneration priority area (now
identified as a priority Urban Eco
Settlement)

Improves accessibility and serves
socially deprived areas. Supports
Aire Valley Leeds growth and
regeneration priority area (but to a
lesser extent)

People have better accessibility to opportunities and
facilities, the use of public transport has increased,
and growth in traffic congestion and transport-related
emissions has been addressed. Policy LCR1 –
‘Ensure strategic patterns of development maximise
the opportunities to use non-car modes of transport
and reduce the need to travel’.

Encourages mode shift and
improves public transport
accessibility.

As Preferred Option, but to a
lesser extent as reduced potential
to encourage mode shift leading to
less certainty over reliability.

Yorkshire and Humber Plan,
Government Office Yorkshire
& Humber (May 2008)
(Regional Spatial Strategy)

Environmental quality has been raised and the region
is responding proactively to the global and local
effects of climate change.

Encourages mode shift and
reduction in traffic emissions.

As Preferred Option but with
reduced scope to encourage
modal shift leading to less certainty
over reliability.
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Regional Level Plans Policies NGT Preferred Option alignment
with policy

Next Best and Lower Cost
Alternative alignment with

policy
Make best use of the existing highway network to
address congestion and encourage modal shift, with
road space being actively managed to support
movement by modes other than the private car

Encourages mode shift and
manages road space to support
public transport.

Positive contribution to meeting
objective but to lesser extent than
Preferred Option.

Encouraging a shift from car-based to public transport-
based commuting Encourages mode shift.

Encourages mode shift but to
lesser extent than Preferred Option
leading to reduced reliability.

Safeguard and improve public transport infrastructure
and services

Improves public transport
infrastructure and services.

Positive contribution to meeting
objective but less scope to make
overall improvement to public
transport services and
infrastructure.

Regional Transport Strategy
(included within the Yorkshire
and Humber Plan)

Improving capacity and quality of public transport links
in the Leeds City Region, in particular to Leeds city
centre.

Public transport capacity increases
into Leeds and improved public
transport quality.

As Preferred Option but to lesser
extent

Ensure commitment to the region’s long term transport
priorities.

The NGT Preferred Option is an
allocated priority in Yorkshire &
Humber’s Regional Funding Advice

Positive contribution to meeting
long term priorities but to lesser
extent than Preferred Option.

Deliver transport schemes of economic priority.

Improved public transport
accessibility and quality to Leeds
city centre and key employment
areas.

As Preferred Option but to lesser
extent as lower quality option
compared to preferred option.

Protect, enhance and utilise the environment and
natural resources.

Encourages mode shift and
reduced emissions.

As Preferred Option but with
reduced scope to encourage
modal shift leading to less certainty
over reliability

Regional Economic Strategy
for Yorkshire and the
Humber, Yorkshire Forward
(2006)

Extend public transport solutions in the Leeds City
Region

Improved public transport
accessibility and quality to Leeds
city centre.

As Preferred Option
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Regional Level Plans Policies NGT Preferred Option alignment
with policy

Next Best and Lower Cost
Alternative alignment with

policy

Support sustainable transport
Provides an additional public
transport link and new Park & Ride
service to Leeds city centre.

As Preferred Option but lower
overall quality compared to
Preferred Option

Reduce the impact of future climate change Encourages mode shift and
reduction in traffic emissions.

As Preferred Option but with
reduced scope to encourage
modal shift due to reduced level of
segregation leading to less
certainty over reliability

Improve educational attainment and develop skills
Provides improved public transport
to universities and city centre
learning centres.

As Preferred Option but to a lesser
extent due to cross-city links to
Universities under Preferred
Option.

Reducing inequality Improves accessibility and serves
socially deprived areas.

As Preferred Option but to a lesser
extent due to increased journey
times

Integrated Regional
Framework, Yorkshire and
Humber Assembly, 2008

Achieve sustainable growth
Provides improved public transport
access to south and east Leeds -
areas of future development.

As Preferred Option but to a lesser
extent due to increased journey
times
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10. Capital Costs

Methodology and Key Assumptions

10.1. In October 2008, ‘order of magnitude’ estimates were developed for NGT,
which then progressed into cost estimates for the preferred route and
possible alignment options at the Design Freeze 1 stage. In the following
months the design developed to reach the Design Freeze 2 stage which
resulted in a preferred route being agreed. The cost plan was subsequently
updated to take into account the increased accuracy of the design.

10.2. Key developments in this latest stage of scheme costing include:

• All design updates have been captured within the cost plan;
• All cost estimate items have been compiled upon a basis of quantity

and rate; and
• There is item by item analysis of estimating certainty.

10.3. In order to robustly reflect the NGT Preferred Option, the latest design was
analysed and all key quantities were abstracted on a drawing by drawing
basis. This exercise was carried out by Cost Estimators (Franklin and
Andrews) in conjunction with the Design Team.

10.4. The market rates utilised within the estimating process have been collated
from key sources, namely:

• Project team and associated advisor experience;
• Historic project records;
• Cost Estimators experience of past projects of a similar nature;
• Direct quotations from the market place; and
• Franklin and Andrews Economic Research Unit.

10.5. All rates have been benchmarked and appropriate adjustments made to
ensure that they are applicable to the NGT scheme.

10.6. Certain items have been included within the cost plan as provisional sums,
where design data is not yet available (e.g. for noise barriers). Others, such
as allowances for a proportion of the excavated material being contaminated,
are included within the quantities and rates. All assumptions and exclusions
are summarised in the Design Freeze 2 Preferred Option Cost Estimate
Report, included as Appendix 17.

10.7. At the current design stage, the construction programme does not lend itself
to the detailed pricing of contractor’s preliminaries. Therefore a percentage
addition has been applied to the base estimate to reflect the likely costs of
the preliminaries, overheads and profit and also include an allowance for
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temporary traffic management. This uplift is derived from the Project Team’s
experience with construction schemes of a similar size and nature.

10.8. In addition to preliminaries, allowances have been included for the following
elements of the project cost:

• Land acquisition and compensation;
• Professional advisors and Promoters’ management costs;
• Advanced Reference Design;
• Traffic Regulations Orders;
• Testing and commissioning costs;
• Vehicle and on-board ticketing costs; and
• Monitoring and evaluation costs.

10.9. Costs are provided in 1st Quarter 2008 prices, unless otherwise stated.

Quantification of Risk

10.10. Quantified Risk Assessment (QRA) has taken place in order to quantify the
probable financial impact of risks associated with the Project costs. Further
details relating to the QRA process are provided in Section 24.

10.11. The QRA has been produced with the aid of Palisade Systems @Risk
software, using a Monte Carlo simulation, with 20,000 iterations to ensure
convergence. Outputs from this process are presented as P50 and P80
costs. These are the costs that have a 50% and 80% probability of not being
exceeded. The P80 risk has been adopted for the purposes of estimating
scheme costs.

10.12. The Risk allowance for the Preferred Option at this stage of the project is the
P80 figure of £37.318 million in 2008 prices.

Approach to Delivering Cost Certainty

10.13. In order to deliver the highest level of certainty around the scheme capital
expenditure, the Promoters have put in a place a number of measures to
facilitate this, these measures include:

• Undertaking a number of QRA workshops, to reflect developments to
the scheme cost plan (as summarised above);

• Regular scrutiny of scheme costs through the ‘NGT Cost Certainty
Working Group’; and

• Independent Cost Review of the scheme cost plan.
10.14. As a result of these measures, the capital expenditure for the scheme is

considered to be further advanced than most projects at this stage of
development. The Promoters believe that the scope for costs to change
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significantly between Programme Entry and Full Approval is therefore
minimal, assuming that timing of the delivery of the scheme does not change.

10.15. The Cost Certainty Working Group, involving representatives of the
Promoters’ team and the project advisors, was established to determine a
level of confidence with the scheme costs, and ensure that every aspect of
the project had a realistic cost against it. This has enabled designs and costs
to be continually challenged in order to ensure that they reflect the most
robust assumptions, reflecting wider operational, economic and technical
feasibility considerations, which need to be taken into account when
developing scheme design.

10.16. As specified within Major Scheme Guidance, prior to submission of this
Programme Entry MSBC, the Promoters procured an independent cost
auditor to review the Preferred Option scheme costs. The findings of this
process have been fed into the scheme cost plan and a copy of the findings
from this process is provided in Appendix 18.

10.17. The independent cost review team considered that the capital cost estimates
appeared to be determined reasonably comprehensively, with the
independent cost consultants view of the capital cost being within 3.6% of the
Capital Cost Estimate. This level of difference is considered reasonable for a
scheme at this stage of design. However, there were a number of
assumptions and exclusions made within the cost plan which could result in
increases to capital expenditure. The independent cost review suggested
changes to the following areas:

• Inclusion for some additional earthworks which had previously been
omitted; and

• Amendments to some unit rates (e.g. for kerbs and pedestrian guard
rails) since they were considered to be insufficient for the required
specification.

10.18. It should be noted that equivalent levels of rigour have been undertaken to
derive the cost plans for the Next Best and Lower Cost Alternatives, as well
as for the scenario which includes the potential extension to Holt Park. The
Promoters have been keen to ensure that there is consistency across all cost
plan variants.

Preferred Option

10.19. The Preferred Option is the trolleybus scheme along three routes as
described in Section 6. The capital cost for the possible Holt Park extension
is included as a separate section within this section but are not within the
Preferred Option cost plan.
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Capital Cost Estimate

10.20. This section sets out the capital cost of the scheme, as specified as eligible
for inclusion within the Quantified Cost Estimate. A number of additional costs
will be incurred in order to deliver the Preferred Option. These costs are
summarised later in this section.

10.21. The risk adjusted estimate of the capital cost submitted for Programme Entry
is £244.942 million (Q1 2008 Prices). This reflects the scheme design at
Design Freeze 2. Table 10.1 summarises the capital cost estimate for the
scheme. Appendix 19 includes the full cost plan for the Preferred Option.

TABLE 10.1 PREFERRED OPTION CAPITAL COST SUMMARY

Cost Item £000

Construction at Q1 2008 Prices £131,858

Development Costs £24,155

Land Acquisition and Compensation £31,400

Vehicle Purchase £16,800

TROs, Testing/Commissioning, Monitoring & Evaluation £3,411

Project Costs at Q1 2008 Prices £207,624

Risk £37,318

Project Costs & Risk at Q1 2008 Prices £244,942

Inflation £31,448

Quantified Cost Estimate (QCE) £276,390

10.22. A thorough process has been adhered to in determining the costs that are
eligible as development (or preparatory) costs of the scheme. These exclude
any works associated with the TWAO.

10.23. The Promoters have been encouraged by DfT to accelerate the development
of the NGT scheme to support government priorities for infrastructure
investment. Certain detailed design work and procurement work have
therefore been brought forward with the intention of accelerating project
approvals to meet the timing of the Regional Funding Allocation.

10.24. As a result, the NGT programme is further advanced than is generally
expected at Programme Entry. Therefore a portion of the costs incurred pre-
Programme Entry have been included in the scheme cost which would
normally have been incurred once Programme Entry had been granted. A
fuller rationalisation of these costs can be found in the funding sections later
in this MSBC.
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10.25. In accordance with DfT guidance the Promoters have included costs between
Programme Entry and Full Approval which reflect advanced design, post
advanced design and business case development within the QCE.

Capital Costs Not Included within the QCE

10.26. Major Scheme guidance specifies that certain costs are not eligible for
inclusion within the Quantified Cost Estimate (QCE), however this does not
mean that they are not incurred. These additional costs predominantly relate
to costs relating to the Transport and Works Act Order application and any
subsequent Public Inquiry. The TWAO costs are set out in Table 10.2 below.

TABLE 10.2 CAPITAL COSTS NOT INCLUDED IN QCE

Cost Item £000
TWAO Costs £5,169

Inflation £529

Outturn Scheme Cost £5,695

Infrastructure Renewal

10.27. The life cycle replacement cost estimates for all mode options are based over
a 60 year life cycle and at 1st Quarter 2008 prices. The renewals are based
on the Design Freeze 2 capital expenditure costs for the trolleybus option.

10.28. The Design Team reviewed major work items and their respective design
lives, determining at what frequency they (or parts thereof) require
replacement.

10.29. The major items that require renewal can be summarised as follows:

• 50% of all new highway construction will require re-surfacing every
20 years;

• 25% of all new drainage systems will be renewed every 20 years;
• 100% of traffic signals at new junctions (due to the NGT scheme)

will require replacement every 10 years, based on an average of
4 signals per junction;

• Renewal of Passenger Information Displays at each NGT stop every
10 years;

• Replacement of 2 shelters at each NGT stop every 20 years;
• Replace 50% of OHLE (contact wire and droppers) every 17 years;
• Refurbishment of vehicles every 15 years with complete

replacement at Year 30 of all NGT vehicles; and
• Replacement of all hand held ticket machines (1 per vehicle plus 5

spares) every 7 years.
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10.30. New structures have been designed to have a design life of over 60 years
and will therefore not require total replacement.

10.31. The total cost for renewals on the Preferred Option is £55,531,927 over the
60 year life cycle.

Next Best Alternative

10.32. The Next Best Alternative consists of a high quality articulated hybrid diesel-
electric bus option as described in Section 7.

Capital Cost Estimate

10.33. The risk adjusted estimate of the capital cost for the Next Best Alternative
submitted for Programme Entry is £115.278 million (2008 Prices). This
reflects the scheme design at Design Freeze 2. Table 10.3 summarises the
capital cost estimate for the scheme. Appendix 20 contains the full cost plan
for the Next Best Alternative.

TABLE 10.3 NEXT BEST ALTERNATIVE CAPITAL COST SUMMARY

Cost Item £000
Construction at Q1 2008 Prices £61,507

Development Costs £17,625

Land Acquisition and Compensation £17,000

Vehicle Purchase -

TROs, Testing/Commissioning, Monitoring & Evaluation £1,537

Project Costs at Q1 2008 Prices £97,669

Risk £17,609

Project Costs & Risk at Q1 2008 Prices £115,278

Inflation £14,295

Outturn Scheme Cost £129,573

10.34. The Next Best Alternative has the following major differences from the
Preferred Option:

• The route varies on the South Line where the Next Best Alternative
follows the existing highway along Wakefield Road instead of the off-
line section along Balm Road adjacent to the railway line;

• There is no depot required for this option as existing facilities would
be utilised;

• There are no vehicles included in the capital costs for this option;
vehicles for the South Line are assumed to be leased so costs are
included within the operating costs;
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• No overhead line equipment is required to power the vehicles;
• No segregated section running behind the Arndale Centre in

Headingley;
• The route differs on the North Line as it approaches the City Hub

where the route uses Woodhouse Lane and Albion Street instead of
Millennium Square;

• In the city centre, buses would route as they currently do until the
Eastgate development opens, whereupon the vehicles would be re-
routed as per regular bus services; and

• Smaller Park & Ride sites.
10.35. All general assumptions have been kept the same for this option as for the

Preferred Option in order to keep the capital cost comparable.

Infrastructure Renewal

10.36. The major renewals works for the Next Best Alternative are:

• 50% of all new highway construction will require re-surfacing every 20
years as per the Preferred Option;

• 25% of all new drainage will be renewed every 20 years;
• Assume 100% of traffic signal at new junctions (due to the scheme) will

require replacement every 10 years, based on an average of 4 signals
per junction; and

• Renewal of passenger information displays every 10 years.
10.37. The total cost for renewals on the Next Best Alternative option is £10.536

million over the 60 year life cycle.

Lower Cost Alternative

10.38. The Lower Cost Alternative is based on a diesel bus and is described in
detail in Section 7.

Capital Cost Estimate

10.39. The risk adjusted estimate of the capital cost submitted for Programme Entry
for the Lower Cost Alternative is £42.387 million (2008 Prices). This reflects
the scheme design at Design Freeze 2. Table 10.4 summarises the capital
cost estimate for the scheme. Appendix 21 includes the full cost plan for the
Lower Cost Alternative.

10.40. The Lower Cost Alternative differs from the Next Best Alternative in that it
involves less new carriageway construction (as the routes run mainly on
existing carriageway). This results in reduced costs for site clearance,
modifications to signalised junctions, drainage, footways and kerbs.

10.41. All general assumptions have been kept the same for this option as for the
Preferred Option in order to keep the Capital Expenditure comparable.
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TABLE 10.4 LOWER COST ALTERNATIVE CAPITAL COST SUMMARY

Cost Item £000
Construction at Q1 2008 Prices £15,439

Development Costs £8,000

Land Acquisition and Compensation £10,000

Vehicle Purchase -

TROs, Testing/Commissioning, Monitoring & Evaluation £370

Project Costs at Q1 2008 Prices £33,809

Risk £8,578

Project Costs & Risk at Q1 2008 Prices £42,387

Inflation £4,622

Outturn Scheme Cost £47,009

Infrastructure Renewal

10.42. The major renewals works for the Lower Cost Alternative are:

• 50% of all new highway construction will require re-surfacing every
20 years as per the Preferred Option;

• 25% of all new drainage will be renewed every 20 years; and
• Renewal of passenger information/countdown displays in each

shelter every 10 years.
10.43. The total cost for renewals on the Lower Cost Alternative is £4.363 million

over the 60 year life cycle.

Holt Park Scenario

10.44. Operation of the NGT service to Holt Park is included as a specific appraisal
scenario. The costs below are based on extending the Preferred Option
system to Holt Park.

Capital Cost Estimate

10.45. The risk adjusted estimate of the capital cost submitted for Programme Entry
for the Holt Park scenario is £9.090 million (2008 Prices). This reflects the
scheme design at Design Freeze 2. Table 10.5 summarises the capital cost
estimate for this option. A full cost breakdown of the incremental cost of the
Holt Park extension is available.

10.46. All general assumptions have been kept the same for this option as for the
Preferred Option in order to keep the Capital Expenditure comparable.
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TABLE 10.5 HOLT PARK EXTENSION CAPITAL COST SUMMARY

Cost Item £000
Construction at Q1 2008 Prices £7,626

Development Costs £600

Land Acquisition and Compensation -

Vehicle Purchase -

TROs, Testing/Commissioning, Monitoring & Evaluation £254

Project Costs at Q1 2008 Prices £8,480

Risk £610

Project Costs & Risk at Q1 2008 Prices £9,090

Inflation £1,537

Outturn Scheme Cost £10,627

Infrastructure Renewal

10.47. Infrastructure renewal costs for the Holt Park option are calculated in the
same manner as the Preferred Option.

Do Minimum

10.48. In some locations, independently proposed highway schemes not be required
if NGT goes ahead. The resulting cost savings (see Table 10.6) need to be
reflected in the economic appraisal and have been estimated on the same
basis as the Preferred Option. This includes signalisation of the Lawnswood
roundabout on the North Line, which is proposed as part of a package of
measures on the Outer Ring Road (A6120) to be funded through the RFA.

TABLE 10.6 DO MINIMUM CAPITAL COST SUMMARY

Cost Item £000
Construction at Q1 2008 Prices £1,918

Development Costs £345

Land Acquisition and Compensation -

Vehicle Purchase -

TROs, Testing/Commissioning, Monitoring & Evaluation £77

Project Costs at Q1 2008 Prices £2,340

Risk £421

Project Costs & Risk at Q1 2008 Prices £2,761

Inflation £383

Quantified Cost Estimate £3,144
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11. Revenue Costs

Methodology and Key Assumptions

11.1. This section of the MSBC sets out the ongoing (annual) costs of operating
services and maintaining vehicles and infrastructure. Cost estimates have
been prepared for the Preferred Option and Next Best/Lower Cost
Alternatives to be as comparable as possible, taking into account the
different specifications of those options.

11.2. The operating cost assumptions are set out as a technical note which is
provided at Appendix 22. The key source of operating cost parameters has
been Croner’s Operation Costings for Transport Management Manual,
published November 2006. This has been supplemented with local
knowledge and the more detailed experience/expertise available within the
Project Team. Representative operating cost assumptions for trolleybus
vehicles have been sourced from manufacturers’ information/specifications.

Treatment of Inflation

11.3. Various components within operating costs are expected to change over time
at different rates. Inflation assumptions for these different items have been
made based on previous patterns of change and expectations of future
conditions as follows:

• Fuel at RPI (0% real);
• Labour at 1% p.a. above RPI;
• Technology at 1½% p.a. below RPI; and
• Other at RPI (0% real).

11.4. These assumed inflation rates have been benchmarked against similar
operating cost models and are broadly consistent.

Preferred Option

11.5. Under the proposed procurement scenario, the Preferred Option comprises
the letting of a stand-alone trolleybus operating concession. This would see
NGT being introduced in addition to existing bus services, but with some
existing bus services altered to better align with the NGT service pattern.

11.6. This document also considers a variant of the Preferred Option, which
includes an extension of the North Line to Holt Park. This may alter the
pattern of services for both NGT and existing bus services. Although there
are existing bus services which operate from Bodington to Holt Park, there
are no services which take the same routing as NGT. It is however probable
that there would be further bus rationalisation as a result of NGT operating to
Holt Park. Therefore the existing assumption is considered to be prudent.
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Operating Strategy

11.7. The assumed operating pattern comprises two NGT services, both operating
on a core frequency of ten buses per hour:

• Service 1: Cross-city service linking Bodington on the North line to St
James’s on the East line – using the east and south sections of the
city centre loop; and

• Service 2: Circular service linking Stourton on the South line to the
city centre – using the city hub in an anticlockwise direction to
maximise the number of destinations where crossing the public
transport box is not required for passengers alighting or boarding.

11.8. The Promoters believe that the above operating pattern will provide links
between key trip generators/attractors whilst offering an appropriate balance
between serving the commuter and off-peak shopping/leisure markets.

11.9. Service 1 will provide links between facilities such as St James’s Hospital and
various University sites and link these to the central bus and rail stations.
Service 2 will link the Stourton Park & Ride site with the city centre, offering a
wide range of alighting options for the off-peak Park & Ride market in and
around the central shopping zone.

11.10. This operating strategy is an assumed most likely outcome but it should be
noted that alternative service patterns are possible and may be adopted if
they would deliver improved economic/financial performance in the future.

11.11. Figure 11.1 presents an indicative pattern of service frequency across the
day and week, which has been used as the basis of estimating service
operating costs.
FIGURE 11.1 SERVICE FREQUENCY PATTERN

Service Frequency by Time of Day: NGT
Services per hour
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11.12. A summary of the full fares and ticketing strategy is outlined in Table 11.1
with further details set out in Appendix 23. The strategy has been developed
through a process whereby the overall NGT objectives form the basis for
identifying the key components of the strategy. The fares and ticketing
specification utilises (and is dependant upon) the current preferred route of
procurement for the scheme, outlined in Section 28 of this document.

TABLE 11.1 FARES AND TICKETING STRATEGY

Current Recommendation Key Rationale

Ticketing Mechanism

Flat fare, time based single smartcard tickets.
Separate fare may be levied on Park & Ride.

Does not penalise interchange trips within NGT
network.

Bespoke ‘products’ for target markets e.g.
Students/University. Addresses issue of short distance trips

Detail of Park & Ride ticketing strategy to be
informed by further work.

Informed by further market analysis and fit with
scheme objectives.

Ticket Vending Options

Off-Board
Newsagents/travel centres/internet
Limited number of Ticket Vending Machines
(TVMs) at key stops

Aim to maximise off-vehicle ticket sales options.
Minimise impact of TVMs at stops – cost impact,
visual impact, operational – e.g. queuing.

On board
Tickets sold at higher price on-board.
Conductor sales only (no driver sales).

Tickets on-board should be available, but users
encouraged to pay off-board though higher on-
board pricing.

Conductors

Propose on-board conductors to:
-customer case/info
-security benefits
-sell tickets
-revenue protection

Meet quality objective of NGT through providing
enhanced customer care.
Meet equity objectives through added real/
perceived security.
Protect operating case.

Ticket Validation

Smartcard readers at every door.
Swipe ‘in’ only.

Simplicity – only swipe ‘in’ – consistent with flat
fare structure.
Conductors provided with smartcard enabled
machines to check that tickets are validated

Smartcards

System ticketing will use smartcard technology.

Smartcard technology offers convenience and
more efficient boarding for passengers, and
operational efficiencies.
‘Back office’ facilities will be in place by time of
system opening.
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Current Recommendation Key Rationale

Fares regulation & decision making

Approach to be refined as procurement process
develops.

Preferred procurement route (TWAO) provides
the Promoters with the ability to set and control
system specific fares.
Consideration is being given to process by which
decision on fares are taken to ensure balance
between political accountability and flexibility/
responsiveness.

11.13. As set out above it is assumed that that conductors would be provided on
each NGT vehicle for ticket sales, revenue protection and information
provision/customer service. In addition to the reliability and journey time
benefits which can be expected from moving away from driver only operation,
Stated Preference (SP) market research with bus passengers (see Appendix
24) for the NGT project has shown that the conductors on the ftr buses in
Leeds (Service 4) are considered to have a wider passenger benefit.

Bus Network Rationalisation

11.14. The proposed NGT service will parallel some existing bus services,
particularly on the North Route. The eventual reaction of the incumbent
operators to NGT will of course be determined by the operators and not by
the Promoters. However, a long term view of likely changes to the incumbent
operator bus network has been assumed for the MSBC. For each corridor the
pattern of existing services has been considered and a possible operator
reaction has been assumed.

11.15. On the South Route NGT cuts across services from Wakefield and from
Middleton. The degree of replication of these routes, which go some distance
beyond where NGT parallels them, is not considered sufficient for any service
rationalisation to be likely.

11.16. On the East Route the initial NGT proposal would terminate at St James’s
Hospital a relatively short distance from the city centre. Existing bus services
to St James’s also serve areas much further from the city centre therefore
would not parallel NGT for most of their route and are unlikely to be altered in
reaction.

11.17. On the North Route the degree of replication between NGT and existing
services is much greater. Service 95, which runs between Bodington Hall and
the city centre, is assumed to be entirely replaced by NGT which would offer
a better service over the same route. Services 1 and 96 extend beyond the
Bodington Park & Ride site to Holt Park district centre, but parallel NGT for
the majority of their route. For these services it has been assumed that the
frequency would be halved between Holt Park and the city centre.
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11.18. Work is underway to further understand the likely incumbent operator
response to NGT. Engagement with local bus operators is taking place in
order to assist in identifying key issues and this process commenced in June
2009 with a workshop to which all local bus operators were invited.

11.19. The operating cost savings of these bus service rationalisation assumptions
have been included within the business case and they have been included
within the public transport model. A sensitivity test showing the impact of bus
service rationalisation is presented within Section 18 of this business case.

Operating Costs and Savings

11.20. A breakdown of the resulting annual cost of operating NGT services is set out
in Table 11.2, coming to a total of around £6.2 million of which a little over
80% is staff costs and the remainder service costs. No value is included for
vehicle depreciation and notional interest as under the Preferred Option the
vehicles would be capital funded.

11.21. Table 11.2 also includes a breakdown of the cost savings from the
rationalisation of existing bus services set out earlier in this section. It is
assumed that the reduction in these bus services would not result in any
savings to the general overhead costs and noted that conductors are not
deployed on the services affected. These issues and the use of diesel buses
give a different split between staff and costs to the trolleybus service with
around 36% being a saving in fuel and 33% the saving in driver costs.
Depreciation and notional interest are included as the vehicles saved are
operator financed.

TABLE 11.2 PREFERRED OPTION ANNUAL OPERATING COSTS AND SAVINGS

Cost Item (2008 prices) Incurred Cost £m Avoided Cost £m
Fuel £0.31 £1.02
Oil £0.00 £0.00
Tyres £0.10 £0.04
Maintenance £0.46 £0.22
Insurance £0.14 £0.11
Vehicle depreciation and interest n/a £0.31
Tax £0.00 £0.01
Drivers’ salary and associated costs £2.26 £0.94
Administration staff and sundries £1.36 £0.00
Conductors £1.28 n/a
Staff training £0.28 £0.14
Total £6.21 £2.79
Net Operating Costs £3.42
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Infrastructure Maintenance Costs

11.22. The maintenance profile costs have been calculated on an annual basis at
Quarter 1 2008 prices. These profiles are provided at Appendix 25. The route
assumed is the Design Freeze 2 preferred trolleybus route excluding the Holt
Park extension, but including: the South to Stourton Park & Ride, North to
Bodington Park & Ride, East to St James’s Hospital and the full City Hub
loop.

11.23. All costs have been determined by separating the work items into specific
maintenance disciplines. The costs are calculated by a method which takes
into account the number of staff required for each maintenance item, the
number of hours required per item, and the assumed frequency of
maintenance.

11.24. The work disciplines and the types of maintenance work included in the costs
are assumed as follows:

Overhead Line Equipment (OHLE) Maintenance:
• Quarterly inspections of anchoring;
• Complete system service every two years;
• Section insulator maintenance twice a year; and
• One non-emergency remedial visit and works per month.
Off Route Infrastructure Maintenance (on fully segregated sections of route):
• Three monthly checks on the condition of fences and NGT specific

drainage;
• Embankment clearing twice a year;
• Emergency patching to NGT specific highway every month; and
• Monthly litter picking through platforms.
Bridges and Structures:
• Routine maintenance twice a year on each structure; and
• Emergency maintenance on one structure every year.
Signalling and Systems:
• Weekly inspections of signalling from the vehicle; and
• Quarterly checks on stop communication equipment.
Substations:
• Monthly, 6 monthly and annual inspections and general maintenance;
• Pilot wire testing every year;
• Stray current monitoring every quarter;
• Mechanical and Electrical Equipment maintenance/inspection;
• Yearly installation checks of equipment at stops and depot;
• Monthly emergency lighting function checks; and
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• Emergency repairs from vandalism.
Depots and Stops
• Weekly smoke detection equipment checks;
• Maintenance and inspections of drainage every 2 months;
• Yearly fire inspection.
• Weekly cleaning of all stops and depots; and
• Monthly cleaning to include graffiti removal, all furniture cleaning.
Heavy Vehicle Maintenance:
• Trolleybus poles every 5 years;
• Break resistor every 15 years;
• Break control units every 7.5 years; and
• High voltage contactors every 5 years.

11.25. Based on the assumptions outlined above, the maintenance cost per annum
for the Preferred Option is £1.281 million.

Next Best Alternative/Lower Cost Alternative

11.26. As in Section 7 the Next Best and Low Cost alternative options would be
operated by hybrid/diesel bus vehicles respectively under a Quality Bus
Partnership. For the north and east corridors there is no change in the
pattern of existing bus services. For the Next Best Alternative there would be
an increase in bus vehicle and fuel costs as a result of switching to hybrid
vehicles. It is assumed that there is no net change in service operating costs
for the Lower Cost Alternative (any savings as a result of journey time
improvements being used to deliver reliability improvements rather than
operating cost savings, as is conventional bus operator practice).

11.27. For the South Corridor a tendered additional Park & Ride service has been
assumed. Previously the main operator on this corridor has stated that they
would not wish to divert their services into the Stourton site as this would
have a detrimental effect on their key market (from the Wakefield area to
Leeds). The tendering of this service results in an additional constraint for the
alternative options since the new tendered service could be legally
challenged if it was to compete with existing commercial services.

Operating Strategy

11.28. The Stourton to Leeds Bus Station service would operate on a core
frequency of ten buses per hour per direction, routed via Wakefield Road
rather than the NGT segregated alignment (the advantage of NGT serving
the Hunslet market is not relevant for a non-stop service). The service
frequency through the day/week has been assumed to be the same as NGT
(Figure 11.1) for the purposes of developing operating cost estimates.
Services would be driver only operation.
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Operating Costs and Savings

11.29. The key difference between the Next Best and Lower Cost Alternatives is in
the assumption that operators would upgrade to more expensive but more
efficient diesel electric hybrid vehicles. The only other difference between the
options is seen in the journey time savings delivered by the assumed level of
infrastructure investment, noting that journey times for the Next Best
Alternative are slightly lower than for the Lower Cost Alternative.

11.30. Annual operating costs for the Next Best and Lower Cost alternative options
are set out in Table 11.3. The Low Cost Alternative operating cost of £1.9m is
simply the estimated tender cost of running the additional Stourton Park &
Ride service. The higher cost of the Next Best Alternative, at £5.1m, includes
both the new Stourton service and the marginal cost of upgrading vehicles to
hybrid technology.

TABLE 11.3 ALTERNATIVE OPTIONS ANNUAL OPERATING COSTS AND SAVINGS

Cost Item (2008 prices) Next Best £m Lower Cost £m
Fuel 1.13 0.36
Oil 0.00 0.00
Tyres 0.05 0.03
Maintenance 0.13 0.12
Insurance 0.05 0.05
Vehicle depreciation and interest 1.42 0.14
Tax -0.02 0.00
Drivers’ salary and associated costs 0.79 0.70
Administration staff and sundries n/a 0.00
Conductors 1.48 0.43
Staff training 0.08 0.09
Total 5.12 1.92

11.31. The fact that the alternative options are upgrades to existing services means
that there is no potential for associated bus service rationalisation. It is noted
therefore that the annual operating cost of the Next Best Alternative is less
than 20% cheaper than the Preferred Option and is actually more expensive
than the net cost of NGT with bus rationalisation.

Infrastructure Maintenance Costs

11.32. The Next Best and Lower Cost Alternatives differ to the Preferred Option in
terms of maintenance works for the following reasons:

• There are no OHLE or substation maintenance teams required;
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• The bus shelters do not have the same level of equipment as that on
the NGT stops, therefore cleaning, and other checks take a shorter
amount of time; and

• Heavy maintenance to the trolleybus poles and high voltage
contactors will not be required.

11.33. Under the Next Best Alternative there is only one structure/bridge that will
require maintenance. The annual cost for maintenance works under this
option is £0.549 million.

11.34. The annual cost for maintenance works on the Lower Cost Alternative is
£0.195 million. This cost is less than the other options as the route runs
mainly on existing carriageway, which means there is little maintenance work
to be carried out by NGT.
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12. Scheme Benefits

Introduction

12.1. This section sets out the likely impacts of NGT. This includes the forecast
mode shift and the welfare benefits to public transport passengers, including
travel time savings and reliability improvements. These benefits attributable
to the introduction of NGT are material.

12.2. Rapid Transit schemes normally require roadspace to be reallocated away
from traffic resulting in net disbenefits for highway users. However, the loss of
highway capacity is balanced by the reduction in traffic as modal switch
occurs across from car to public transport. In the case of NGT the net impact
is therefore close to, but on the positive side of, neutral.

Demand Forecasting

12.3. The demand forecasting process was undertaken with the aid of a modelling
structure comprising public transport , highway, and mode choice sub-models
(see Appendix 26) for forecast years of 2016 and 2031 derived through use
of a demand growth tool (documented in Appendix 7).

Overview of Demand Forecasting Process

12.4. Figure 12.1 illustrates the demand forecasting process, comprising:

• Forecast year demand to determine the additional travel demand
by road and public transport between now and each forecast year;

• Pre-mode choice assignments to determine the generalised cost
of travel for each mode (bus, NGT, car, Park & Ride) for input to the
mode choice model;

• Mode Choice model in the form of a hierarchical logit structure to
determine the overall level of demand on each mode; and

• Post-mode choice assignments to determine choice of route
within each mode, by assigning separately the resulting highway,
NGT, and bus demand (output from the mode choice model) within
their respective networks.
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FIGURE 12.1 DEMAND FORECASTING PROCESS

12.5. Further information can be found in the Demand Forecasting Technical
Report in Appendix 26.

Key Assumptions

12.1. The following key assumptions were adopted in the demand forecasting
process:

• Additional total public transport and highway demand corresponds to
TEMPRO 5.4 demand totals for the Leeds Authority area;

• Fares increase in real terms at 1.5% per annum;
• Parking charges increase in real terms at 3.5% per annum;
• Zonal based bus fares replicating existing fare tables and the

availability of discount and multi-trip tickets; and
• NGT fares are assumed not to be priced at a premium rate.

12.2. In accordance with WebTAG, the future year bus journey times in the public
transport model are adjusted to reflect the effect of increased highway
congestion over time, with the aid of outputs from the highway assignment
model.

12.3. Table 12.1 shows the forecast journey times for NGT compared to bus for the
AM peak period. Further information about the calculation of NGT journey
times is provided in Appendix 27
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TABLE 12.1 2016 AM PEAK HOUR APPROXIMATE JOURNEY TIMES NGT VS BUS

Route NGT Journey Time Bus Journey Time NGT advantage

Bodington-Leeds 20 26 6

Leeds-Bodington 19 20 1

Stourton-Leeds 17 18 1

Leeds-Stourton 17 16 -1

St James’s-Leeds 5 6 1

Leeds-St James’s 5 6 1

Data Sources and Market Research Undertaken

12.4. The major source of highway data is provided by the current version of LCC’s
SATURN model. The model covers the whole of the Leeds district and has
most recently been updated and validated to a base year of 2006.

12.5. Project advisors have reviewed model behaviour, particularly in the corridors
most affected by NGT, and segmented the demand matrix from the original
single user-class to five user classes to include three classes of car user
(commute, employer’s business and other), light goods vehicles and heavy
goods vehicles. Forecast traffic growth and committed highway infrastructure
schemes have been added to the model to produce future year model
versions for 2016 and 2031.

12.6. The public transport demand matrix was constructed specifically for NGT with
the aid of on-bus origin-destination surveys covering 30 bus routes on the
three NGT corridors. The overall levels of demand by bus route were
controlled to demand totals from Electronic Ticket Machine (ETM) data.

12.7. A series of independent bus passenger counts were utilised to assess the
validation of the base year public transport assignment model. In the north
and south corridors, the demand flows in the base year public transport
model validate in accordance with the validation criteria outlined in WebTAG
Unit 3.10.2. In the east corridor, the model slightly under-estimates overall
levels of public transport demand and can therefore be assumed to represent
a prudent estimate of demand in this area.

12.8. Bus journey times in the 2007 base year were estimated from the on-board
Automatic Vehicle location (AVL) data underpinning the West Yorkshire Real
Time Information (RTI) System. Further information on the base year public
transport model validation can be found in the Demand Forecasting
Technical Report (Appendix 26).

12.9. Average daily city centre and inner Leeds parking charges were derived from
roadside interview data.
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12.10. A mode choice model was developed to forecast how demand will split
between car users and public transport users. A Stated Preference (SP)
survey was commissioned to investigate how travellers in Leeds valued a
large number of journey attributes (Appendix 24). The detailed SP survey
was supplemented and rescaled by Revealed Preference (RP) analysis. This
data was collected to build a mode choice model as described below. The re-
scaling ensures that the model reproduces the split between modes as
recently observed in the study area. Further detail is provided in the NGT
Mode Choice Report in Appendix 28.

Forecasting Mode Shift

12.11. The mode choice component of the forecasting process comprises a
hierarchical logit structure and is applied incrementally for the following
scenarios:

• Do Minimum bus and car demand: The mode choice model is applied
incrementally on the reference case bus and car to forecast Do
Minimum bus and car demand. This forecasts the mode shift effect of
the “background” changes in the relative costs of travel by car and
public transport (bus only) between now and the forecast years.
Iterations of this step are taken until convergence is achieved; and

• Do Something NGT, bus, car and Park &Ride demand: The mode
choice model is applied incrementally on the Do Minimum bus and car
demand to forecast Do Minimum bus, NGT, car, and Park & Ride
demand. This forecasts the additional mode shift effect of
implementing NGT.

Representing the Impact of NGT

12.12. The addition of NGT services is represented by inclusion of the NGT
assignment models within the mode choice model, where transfer to NGT
from other modes is determined. The assumed existing bus rationalisation
network is represented in the bus assignment and also forms an input to the
mode choice model.

12.13. The impact on highway users is assessed with the aid of the post mode
choice highway assignment. In the Do Something scenario, demand
transferring from car to public transport is removed from the highway demand
matrix (decongestion impacts). In addition, the highway capacity impacts of
NGT (e.g. new and remodelled junctions, lane removals) are represented in
the highway network representation in the assignment models.

Future Year Demand and Revenue Forecasts

12.14. The market for NGT (the demand that could use the system) is drawn from
three sources:
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• Existing public transport demand: NGT users who transfer from
existing public transport services;

• Car transfer demand: NGT users who transfer from car, and access
NGT either by walking or other public transport services; and

• Park & Ride demand: NGT users who also transfer from car but
access NGT by car, using the sites at Stourton or Bodington.

12.15. Table 12.2 and Table 12.3 below summarise the 2016 demand and revenue
forecasts for the NGT Preferred Option.

TABLE 12.2 NGT PREFERRED OPTION DEMAND FORECASTS 2016

NGT Demand Source AM
Peak Hour

Interpeak Average
Hour

Total NGT demand 3,081 2,055
Transfer from bus 1,761 1,607
Transfer from car 449 170
Park & Ride Transfer 871 277

TABLE 12.3 NGT PREFERRED OPTION REVENUE FORECASTS 2016

NGT Demand Source AM
Peak Hour

Interpeak Average
Hour

Total NGT revenue £4,085 £2,213
Transfer from bus £2,244 £1,661
Transfer from car £626 £206
Park & Ride Transfer £1,215 £343

12.16. The resulting average yield per NGT passenger is £1.33 in the AM peak and
£1.08 in the interpeak using projected year 2016 fares. In order to verify
these figures a benchmarking exercise has been undertaken to compare
yields with current bus services. This benchmarking exercise has
demonstrated that the figures are robust.

Forecast Benefits of NGT

Impacts on Public Transport Passengers

12.17. Journey Time savings: Table 12.4 outlines the journey time savings for
inbound travel in the AM peak hour.
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TABLE 12.4 AM PEAK HOUR NGT JOURNEY TIME AND SPEED IMPROVEMENTS

Route NGT
Time

NGT
Dist

NGT
Speed

Bus
Time

Bus
Dist

Bus
Speed

Bodington-Leeds 20 min 5.0 km 15.0 kph 26 min 5.0 km 11.5 kph

St James’s -Leeds 5 min 1.7 km 20.4 kph 6 min 1.7 km 17.0 kph

Stourton-Leeds 17 min 4.5 km 15.9 kph 18 min 3.7 km 12.3 kph

12.18. Bus Stop improvements: The NGT stops will be of superior quality to
existing bus stops, including CCTV, electronic service information, and good
quality lighting and shelters. A valuation for each attribute was estimated
from the Stated Preference analysis and implemented in the model.

12.19. Frequency improvements: The NGT service will provide 10 buses per hour
at even six-minute intervals, resulting in an increased frequency of public
transport services along the three corridors. NGT will also be predominately
segregated from highway traffic resulting in a regular and reliable service and
hence, an average wait time of three minutes for “turn up and go” users.

12.20. Fares: The fares impact for most NGT users will be neutral as NGT fares are
assumed not to be priced at a premium rate. There are limited circumstances
where this is not the case – such as for a user who transfers from the Free
City Bus to NGT for an overall benefit, but who experiences a user charge
disbenefit of the fare payable.

12.21. Walking: There will be greater distance between NGT stops compared to
regular bus however, since NGT is more attractive compared to existing bus,
users are willing to walk greater distances to access the services. When
considered together there will be a net increase in the number of bus and
NGT stops and therefore an increase in overall accessibility.

Impacts on Highway Users

12.22. The overall impact of NGT on highway users is effectively neutral. In peak
periods, there is a net benefit as the impacts of decongestion outweigh the
capacity reductions arising from the presence of NGT. This is offset by a net
disbenefit in off-peak periods. This net disbenefit off-peak to highway users
appears to be due to disbenefits to orbital traffic (as the trip pattern is
different during the off-peak period) and a lower decongestion impact of NGT
on radial routes.

Annualisation of Demand and Benefits

12.23. Annualisation factors have been derived based on Electronic Ticket Machine
(ETM) data for public transport and LCC Automatic Traffic Count (ATC)
standard monitoring cordon data for highway. Park & Ride annualisation
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factors have been based on observed data at Park & Ride usage supplied by
York City Council. The factors are described in detail in the supporting
technical note ‘Derivation of Annualisation Factors’ in Appendix 29.

TABLE 12.5 ANNUALISATION FACTORS

Mode AM Peak Inter-peak
Bus 1,084 2,603
Highway 1,396 3,637
Park & Ride 1,320 2,501

Annual Demand, Revenue and Benefit Forecasts

12.24. Annualised demand and revenue estimates are presented in Table 12.6 and
Table 12.7 for the Preferred Option. Comparative Forecasts for the Next Best
and Low Cost Alternative Options are set out in Table 12.8 (demand) and
Table 12.9 (revenue).

TABLE 12.6 NGT PREFERRED OPTION DEMAND FORECASTS 2016 (M)

Demand Source Weekday peak
periods

Interpeak and
off-peak

Annual
total

Total NGT demand 3.5 5.3 8.8
Transfer from bus 1.9 4.2 6.1
Transfer from car 0.5 0.4 0.9
Park & Ride Transfer 1.1 0.7 1.8

TABLE 12.7 NGT PREFERRED OPTION REVENUE FORECASTS 2016 (£M)

Demand Source Weekday peak
periods

Interpeak and
off-peak

Annual
total

Total NGT revenue £4.7 £5.7 £10.4
Transfer from bus £2.4 £4.3 £6.8
Transfer from car £0.7 £0.5 £1.2
Park & Ride Transfer £1.5 £0.9 £2.4

TABLE 12.8 ALTERNATIVE OPTIONS COMPARATIVE DEMAND 2016 (M)

Demand Source Preferred Option Next Best Low Cost
Additional PT demand 2.7 1.5 0.4
Transfer from car 0.9 0.2 0.1
Park & Ride Transfer 1.8 1.3 1.3
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TABLE 12.9 ALTERNATIVE OPTIONS COMPARATIVE REVENUE 2016 (£M)

Demand Source Preferred Option Next Best Low Cost
Additional PT revenue £3.6 £1.8 £1.7
Transfer from car £1.2 £0.2 £0.1
Park & Ride Transfer £2.4 £1.6 £1.6

12.25. The scheme is forecast to save public transport users total of 3 million hours
in 2016 (Table 12.10). This equates to around 18 generalised minutes for
each NGT user.

TABLE 12.10 NGT PREFERRED OPTION BENEFITS FORECASTS 2016 (000)

Public transport user
class

Weekday peak
periods

Interpeak and
off-peak Annual total

Total NGT journey time
benefits (hours) 972 2,042 3,014

Commuters 536 328 864
Employers’ business 20 36 56
Other 341 1,269 1,610
Non-payers 75 410 484

12.26. Without bus rationalisation, public transport user benefits are higher, at 3.1m
hours in 2016. This suggests that the impact on passengers of removing the
services assumed to be withdrawn in the Preferred Option is 0.1m.

12.27. The scheme as a whole results in a net journey time benefit in the peak
periods and a net journey time disbenefit outside of the peak periods.
Annualised this gives the scheme a small positive effect on road traffic, as
detailed in Table 12.11.

TABLE 12.11 NGT PREFERRED OPTION HIGHWAY IMPACT FORECASTS 2016 (000)

Journey Purpose Weekday peak
periods

Interpeak, off-
peak and
weekends

Annual total

Total highway journey
time impact 20,825 -7,936 12,890

Commuters 1,755 -1,322 434
Employers’ business 14,215 -2,236 11,979
Other 4,855 -4,378 477

12.28. A model test was conducted excluding the beneficial effect of highway
transfer: monetised journey time benefits increased from a £291m PV
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disbenefit to a £15m PV benefit suggesting that the value of highway transfer
accounts for £316m PV.

Economic Appraisal

12.29. The economic appraisal of the NGT scheme has been conducted in line with
WebTAG. Journey time, user charge, vehicle (highway) operating cost and
indirect tax benefits have been calculated from model outputs using TUBA
appraisal software as specified by DfT.

Appraisal Inputs and Assumptions

12.30. Further detail of the economic appraisal, including a full assumptions register,
can be found at Appendix 30. The following summarises the main
assumptions:

• Scheme opening year is mid-2015/16, with a phasing assumption of
50% of full year operating costs, demand and revenue;

• Forecast years are 2016 and 2031;
• Appraisal period covers 60 years from 2015 to 2074 inclusive;
• Discount rate is 3.5% per annum for 30 years from 2008, then 3.0%

p.a. to 2074;
• All revenue is transferred to the public sector, with operators being

reimbursed based on operating costs, plus a profit margin of 7.5%;
• Real growth in costs, demand and revenue is capped at 2031;
• The capital cost Optimism Bias (OB) allowance is 44% in line with

WebTAG Unit 3.5.9; and
• All costs and benefits are presented in 2002 market prices and

discounted to 2002.
Overview of Appraisal Process

12.31. The appraisal takes the following inputs:

TABLE 12.12 APPRAISAL INPUTS

Appraisal Line Item Treatment Reference

Capital costs Funded by public sector
grant Capital Costs: Section 10

Maintenance and
Renewals

Funded through scheme
revenues

Capital Costs: Section 10
Revenue Costs: Section 11

Operational expenditure
(NGT)

Incurred by operator and
refunded, including a profit
margin of 7.5%

Revenue Costs: Section 11

Operational expenditure
(existing bus services)

Change in cost incurred by
private sector Revenue Costs: Section 11

Revenue (NGT) Transferred to government Scheme Benefits: Section 12
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Appraisal Line Item Treatment Reference

Revenue (existing bus
services)

Change in revenue incurred
by private sector Scheme Benefits: Section 12

Travel time (PT and HW) Traveller (dis)benefit Appendix 26
User charge (PT) Traveller (dis)benefit Appendix 26
Vehicle operating costs
(HW) Traveller (dis)benefit Appendix 30

Indirect tax Cost to government Appendix 30
Reliability benefit Traveller (dis)benefit Scheme Benefits: Section 12
Greenhouse gas impact Societal (dis)benefit Scheme Benefits: Section 12

12.32. The appraisal process takes the inputs, applies growth assumptions and
interpolates/extrapolates as necessary from forecast years. It also converts
the inputs to 2002 prices and applies a discount rate to derive present
values. Finally the process applies uplifts for Optimism Bias and to convert
financial impacts into market prices. This process is deployed by bringing the
inputs together in a spreadsheet appraisal model. Each appraisal is
calculated in relative terms, compared to the Do Minimum scenario.

Treating NGT as a new mode

12.33. NGT services are modelled as a separate mode to the rest of the bus
services. In this way the factors that underlie peoples’ choice of whether to
travel on NGT or not can be controlled more specifically allowing this
decision to forecast the assignment process.

12.34. These advantages, however, pose a problem for the appraisal as NGT does
not have appropriate travel costs for the Do Minimum scenario. The
approach adopted has been to calculate composite costs and appraise the
journey time and user charges impacts at an aggregate level – consistent
with application of the mode choice model between highway and public
transport. However this approach does not distinguish between NGT and
existing public transport effects.

12.35. The Preferred Option incorporates changes to the existing public transport
network as well as the introduction of NGT. Testing the scheme without the
changes to the existing services has shown the incremental impact of these
changes to be a small (<3%) reduction in monetised journey time benefits. It
is therefore considered that the disaggregation of impacts between bus and
NGT is not necessary or justified given the considerable additional analysis
required to achieve it.
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Other Benefits of the Proposals

Reliability

12.36. A detailed study was undertaken on behalf of Metro and LCC, in parallel to
the preparation of this MSBC, investigating the levels of travel time reliability
on current bus services in Leeds and how they could potentially improve as a
result of the NGT scheme. Particular attention was given to the impact of bus
priority on the level of travel time variability. It is expected that the NGT
service would have some similar features, in terms of its reliable
performance, to those bus services that are given priority in an efficient way.

12.37. The study examined day-to-day variations in travel times on most bus routes
in Leeds, based on information from an Automatic Vehicle Location (AVL)
system. For each route, each segment between consecutive stops was
analysed separately and so was each departure throughout the day.

12.38. This analysis was combined with a study of travellers’ attitudes to
unreliability, which was part of the SP study mentioned earlier. The joint
knowledge from these studies looks at the effect of reliability from both the
demand perspective and the supply perspective. This informed the approach
for assessing the reliability improvement that NGT will bring in economic
terms. The inclusion of the analysis of reliability within the economic
appraisal results in benefits of around £94m PV in addition to transport
economic efficiency benefits set out above.

Unquantified Benefits

12.39. Certain benefits cannot be included within the modelling Framework
therefore the modelled results take a prudent approach to quantifying
scheme benefits. Additional benefits that have not been modelled relate to:

• Ride quality and comfort;
• The legibility of the system;
• The permanence of the trolleybus network and overhead lines; and
• The perception/prestige of the system.

Problem Mitigation Summary

12.40. NGT will help mitigate many of the transport problems and opportunities
identified in Section 3 as summarised in Table 12.13.
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TABLE 12.13 SUMMARY OF PROBLEMS AND OPPORTUNITIES

Item Problems Impact of NGT
On-bus crowding and bus
“bunching” caused by traffic
congestion
Unreliable bus journey times
caused by congestion

Provision of predominately
segregated public transport to
provide more reliable journeys

Desire for better quality public
transport vehicles, including those
that are more environmentally
friendly

Provision of high quality vehicles
with lower emissions than current
vehicles

Public
Transport
Network

Increasing public transport
demand from numerous
developments

Provision of public transport
services to areas which generate
the highest demand

Increasing highway demand
creates congestion and
contributes to environmental
impacts

Neutral impact - NGT will
encourage mode shift but will also
take road capacity from private
vehicles.Highway

Network
Increased peak spreading due to
a lack of highway capacity at peak
times
60% of commuting trips into
Leeds City Centre originate from
outside of the Outer Ring Road,
50% of these trips are made by
car significant contribution to
congestion levels

A new high quality public transport
and Park & Ride system will
provide an attractive alternative to
the car

Parking
Cost and availability of parking in
the city centre highlighted as a
problem

Provision of Park & Ride
opportunities to offer an
alternative to city centre parking

Rail Limited coverage means rail travel
is not an option for many people

NGT will provide an alternative to
areas of Leeds not served by rail
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13. Environmental Impact
13.1. This section presents the appraisal of the environmental effects of the

proposed schemes: Do Minimum, with no material transport investment, and
three Do Something alternatives: the Preferred Option, Next Best Alternative
and Lower Cost Alternative.

13.2. The approach to the appraisal of environmental effects has drawn upon DfT’s
WebTAG guidance. Detailed WebTAG assessment worksheets have been
completed for each of the environmental sub-objectives and are referenced
individually throughout the remainder of this section. In addition, a series of
plans have been developed in order to geographically represent the key
environmental constraints, where data is available. These are provided in
Appendix 31, whilst baseline information relating to each specialist discipline
is presented below.

13.3. The scoring system used in the appraisal to describe the predicted
environmental impacts is as follows:

• Strong Adverse;
• Moderate Adverse;
• Slight Adverse;
• Neutral;
• Slight Beneficial;
• Moderate Beneficial; and
• Strong Beneficial.

13.4. Within the assessment the allocated scores take account of the mitigation
measures specified for the Preferred Option and, to a lesser degree, the Next
Best Alternative scheme. However, no mitigation beyond best practice has
been included for the Lower Cost Alternative, with the exception of minimal
landscaping around the Park & Ride sites.

13.5. As a result of varying data availability, WebTAG methodologies have been
adapted for certain disciplines to allow appropriate assessment to be
undertaken. Further information relating to such changes is presented in
individual WebTAG worksheets contained in Appendices 34-45.

13.6. The assessment of the environment sub-objectives has drawn upon the
following key data sources:

• Leeds NGT Environmental Scoping Report (see Appendix 32)
• Environmental constraints data from LCC; and
• Online data and mapping sources such as the Environment Agency,

MAGIC and English Heritage.
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13.7. The remainder of this section provides a brief summary of the key baseline
conditions and predicted effects for each scheme option. In all instances a
summary of the overall score is provided along with a table setting out the
expected environmental impacts of the scheme, which lead to this overall
score.

Noise

Baseline Conditions

13.8. Surveys undertaken in summer 2009 identified the main types of noise
receptors adjacent to the scheme as residential properties, commercial
properties, places of learning and places of worship.

13.9. The dominant source of noise affecting baseline conditions is road traffic
noise, particularly diesel buses already in operation in areas adjacent to the
proposed routes.

13.10. Detailed descriptions of the noise climate and baseline noise levels will be
presented in the Environmental Statement to be submitted as part of the
TWAO application for the scheme.

Impact of Do Minimum

13.11. The noise effects of the Do Minimum are expected to be described by the
change in noise levels corresponding with changes in traffic parameters for
the relevant transport links (e.g. due to the growth in traffic flows between
baseline and opening year). However, changes in daily flows would need to
be substantial to indicate a significant change in noise level. This magnitude
of change in traffic volume is not expected to arise within the study area and
as such the noise effects of the Do Minimum are not expected to be
significantly different to the baseline condition.

Impact of Do Something Options

13.12. Table 13.1 provides a breakdown of the key noise impacts for the scheme
and sets out the rationale for scoring. Further detail is provided in the
WebTAG worksheet for noise at Appendix 33.

TABLE 13.1 ASSESSMENT OF NOISE IMPACTS

Key Impacts Score

Preferred
Option

Construction
• Demolition and enabling works
• Construction of stops, traffic signals, supporting and

retaining structures
• Pavement and highways works including the Park &

Ride facilities

Construction:
Slight

Adverse
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Key Impacts Score

• Impacts specific to Trolleybus:
� OHLE installation
� Modifications to existing structures
� Depot construction
� Construction/modification of electrical sub-stations

Operation
• Movement of trolleybuses along routes
• Movement of private cars and trolleybuses accessing

the Park & Ride facilities
• Moderate increases in noise for properties adjacent to

the proposed sections of NGT-only route currently
away from traffic noise sources (e.g. behind
Headingley Arndale Centre)

• In -service vehicle movements between midnight and
06:00

Out of service vehicle movements before/after the first/last
services of the day.

Operation:
Moderate
Beneficial

Overall Score SLIGHT
BENEFICIAL

Construction
• As per Preferred Option but no specific impacts related

to trolleybus
Operation
• As per Preferred Option but diesel-electric hybrid

inherently noisier than electric-only vehicles
• Similar reduction in road traffic noise on the

surrounding road network to Preferred Option

Construction:
Slight

Adverse

Operation:
Neutral

Next Best
Alternative

Overall Score NEUTRAL
Construction
• Construction activities limited to Park & Ride facilities
Operation
• As per Preferred Option but impacts limited to existing

traffic corridors (as segregated NGT-Only sections not
proposed for Lower Cost Alternative)

• Diesel vehicle inherently noisier than electric-only
vehicles

Construction:
Neutral

Operation:
Neutral

Lower Cost
Alternative

Overall Score NEUTRAL

Air Quality

Baseline Conditions

13.13. Following an air quality assessment in 2000, eight residential areas within
Leeds were designated as Air Quality Management Areas (AQMAs). Seven
of the AQMAs related to predicted exceedances of the annual mean air
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quality objective for nitrogen dioxide (NO2) whilst one AQMA resulted from
the predicted exceedance of fine particulates (PM10) objectives within one
residential area.

13.14. In all cases, the exceedances of the objectives were primarily due to road
traffic emissions and therefore the AQMAs are located near to busy roads,
and particularly by road junctions where traffic is likely to be congested. Maps
showing the locations of the AQMAs are presented in Appendix 31.

13.15. Monitoring data from 2008 for NO2 concentrations in Leeds indicates that at
background monitoring sites, concentrations are generally below or well
below the relevant air quality objectives. However, a number of monitoring
locations near busy roads indicate that the NO2 objectives are being
exceeded at several locations in central Leeds, including in areas outside of
the existing AQMAs. For PM10, both urban background and roadside
monitoring sites meet the air quality objectives, indicating that concentrations
for this pollutant are likely to remain below the objectives at all locations
across the city.

Impact of Do Minimum

13.16. LCC monitoring data from 2008 indicates that the concentration of NO2 is
increasing at some roadside locations despite predicted decreases in non-
road traffic related concentrations of NO2 across the UK. This suggests that
emissions from road traffic in Leeds may continue to cause exceedances of
the air quality objectives in the future. Concentrations of other pollutants,
such as PM10, are likely to remain below the objectives.

Local Impact of Do Something Options

13.17. The expected local air quality impacts of the various options are summarised
below in Table 13.2. The WebTAG worksheet for local air quality is provided
at Appendix 34.

TABLE 13.2 ASSESSMENT OF LOCAL AIR QUALITY IMPACT

Key Impacts Score

Preferred
Option

• Improvement in local air quality due to use of electrically
powered vehicles (with zero local emissions)

• Scope to deliver significant modal shift

MODERATE
BENEFICIAL

Next Best
Alternative

• Modal shift not likely to be as significant as for Preferred
Option

• Hybrid vehicles would involve some diesel operation

SLIGHT
BENEFICIAL

Lower Cost
Alternative

• Modal shift not likely to be as significant as for Preferred
Option/Next Best Alternative

• Diesel vehicles would have greater impact on local air
quality than hybrid/trolley vehicles

SLIGHT
BENEFICIAL
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Regional Impact of Do Something Options

13.18. Table 13.3 provides a breakdown of the impacts and sets out the scores for
the options. The WebTAG worksheet for regional emissions is provided at
Appendix 35. Whilst the table below shows all three Do-Something scenarios
with the same rating, the Preferred Option does perform better than the Next
Best and Lower Cost Alternatives. This is explained in more detail in
Appendix 35.

TABLE 13.3 ASSESSMENT OF REGIONAL AIR QUALITY IMPACT

Key Impacts Score

Preferred
Option

• Interim outputs (under review) indicate an increase in
regional emissions (compared to the baseline) as a result
of predicted increases in traffic on the overall road
network

SLIGHT
ADVERSE

(under
review)

Next Best
Alternative

• Emissions associated with use of diesel engine when not
in electric mode (NOX, PM10, CO and THCs)

SLIGHT
ADVERSE

Lower Cost
Alternative

• Emissions associated with diesel powered vehicles.
(NOX, PM10, CO and THCs)

SLIGHT
ADVERSE

Greenhouse Gases

Baseline Conditions

13.19. Carbon Dioxide (CO2) is the key indicator in WebTAG of the impacts of
transport on climate change.

13.20. According to the Leeds Climate Change Strategy: Vision for Action (Leeds
Initiative, July 2009), in 2006, Leeds produced almost 6.1 million tonnes of
CO2. The three biggest contributors are the commercial and industrial sector
(37%) domestic (30%) and transport (26%).

Impact of Do Minimum

13.21. Over the past four years, total emissions have declined by 1% with falls in
domestic and transport emissions offset by rising commercial and industrial
emissions. The impact of the Do Minimum scenario is likely to maintain this
decline in transport emissions; however, this is likely to be offset by rising
commercial and industrial carbon dioxide emissions.

Impact of Do Something Options

13.22. The expected impact of the various options on greenhouse gases are
summarised in Table 13.4. Further detail is provided in the WebTAG
worksheet provided at Appendix 36.
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TABLE 13.4 ASSESSMENT OF GREENHOUSE GASES IMPACT

Key Impacts Score

Preferred
Option

• Interim outputs (under review) indicate an increase due
to growth in traffic flows on the modelled road network

SLIGHT
ADVERSE
(under
review)

Next Best
Alternative

• Carbon emissions expected to be higher than Preferred
Option due to some diesel operation of vehicles

SLIGHT
ADVERSE

Lower Cost
Alternative

• Higher Carbon emissions than Preferred Option/Next
Best Alternative due to diesel vehicles

SLIGHT
ADVERSE

Townscape

Baseline Conditions

13.23. A wide range of townscape character areas are located within the Leeds
urban area. The key townscape character areas that could be affected by the
scheme are discussed further in Appendix 37. These areas include:

• City centre townscape;
• Urban industrial/regeneration townscape; and
• Urban residential townscape.

13.24. The scheme also runs through or close to a number of Conservation Areas,
Listed Buildings, Tree Preservation Orders, Open Spaces and Urban Green
Corridors.

13.25. The townscape assessment does not consider the two Park & Ride sites, as
they are addressed within the landscape assessment due to their more rural
nature.

Impact of Do Minimum

13.26. The impact of Do Minimum proposals on townscape is likely to see a number
of development schemes coming forward including ‘Trinity Leeds’ retail
scheme and the Tetley’s Brewery site. This together with an anticipated
increase in traffic and bus operating levels will lead to an increase in highway
infrastructure and street clutter over time. This therefore means that there will
be a Slight Adverse impact on the townscape over time.

Impact of Do Something Options

13.27. The expected townscape impacts of the various options are summarised and
scored in Table 13.5. Further detail relating to the quantification of townscape
impacts is provided within the WebTAG worksheet provided at Appendix 38.
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TABLE 13.5 ASSESSMENT OF TOWNSCAPE IMPACT

Key Impacts Score

Preferred
Option

Construction
• Loss of a limited number of buildings, some car parks,

walls, and pavements, mature trees, greenspace and
general landscaped areas

• Physical disruption to movement of vehicles and
pedestrians

• Visual intrusion factors
Operation

• Visual Intrusion and physical impact as a result of the
OHLE

• Potential reduction in pedestrian connectivity and
provision of pedestrian crossings due to increased
carriageway widths

• Loss of visual amenity due to removal of a number of
mature trees

Planned Mitigation
• Range of Public Realm improvements - re-use of natural

materials in conservation areas, shared surface zones,
gateway public art, construction of high quality stops,
maximising the use of building fixings for OHLE,
combining signage and lighting, careful siting of OHLE
poles.

SLIGHT
BENEFICIAL

Next Best
Alternative

Construction
• Similar impacts to the Preferred Option
Operation
• Less visual impact than the Preferred Option mainly due

to the omission of OHLE
• Potential reduction in pedestrian connectivity and

provision of pedestrian crossings due to increased
carriageway widths

• Loss of visual landscape amenity
Planned Mitigation
• Tree/landscape planting
• Some public realm improvements
• Mitigation actions unlikely to be as comprehensive as the

Preferred Option

NEUTRAL
TO SLIGHT
BENEFICIAL

Lower Cost
Alternative

Construction
• Minimal construction required in comparison to Next

Best and Preferred Options due to predominant use of
existing highway routes

Operation
• Residual impacts of additional infrastructure and bus

movements
Planned Mitigation
• No additional mitigation

SLIGHT
ADVERSE
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Landscape

Baseline Conditions

13.28. The landscape assessment covers only the two Park & Ride sites, as the
remainder of the scheme is located within an urban area and is therefore
addressed within the townscape assessment.

13.29. The scheme passes through one main landscape character area that can be
defined as urban fringe. The use is broadly residential edged with open
space that has existing educational, recreational and agricultural uses. These
open spaces are presently designated as areas for Park & Ride facilities at
Bodington and Stourton. The site at Stourton is also identified as an area for
employment use as well as leisure and tourism. These areas are generally of
medium sensitivity. (See Character areas N08 & S08 on Figures 1 & 2 in
Appendix 37).

Impact of Do Minimum

13.30. The impact on Do Minimum proposals on landscape is likely to see little
change occurring at the proposed Bodington Park & Ride site. This means
that there will be a neutral impact. However, considerable change is likely to
occur at the proposed Stourton Park & Ride site. This suggests that there
may be a moderate adverse impact.

Impact of Do Something Options

13.31. Table 13.6 provides a breakdown of the expected landscape impacts and
scores the proposed options. Further detail relating to the quantification of
landscape impacts is provided within the WebTAG worksheet provided at
Appendix 39.

TABLE 13.6 ASSESSMENT OF LANDSCAPE IMPACT

Key Impacts Score

Preferred
Option

Construction
• Loss of greenspace (private playing fields at Bodington)

and open grassland (Stourton)
Operation
• Visual intrusion and physical impact as a result of the

OHLE, increased areas of hard surfacing and associated
highway infrastructure

• Loss of greenspace
Planned Mitigation
• Landscaping and screen planting

SLIGHT
ADVERSE
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Key Impacts Score

Next Best
Alternative

Construction
• Slightly less impact than the Preferred Option due to smaller

Park & Ride sites
Operation
• Less visual impact than the Preferred Option mainly due to

the omission of the OHLE
• Visual intrusion and physical impact as a result of the

increased areas of hard surfacing and associated highway
infrastructure

• Loss of visual landscape amenity
• Reduced loss of greenspace compared to Preferred Option

due to smaller Park & Ride sites
Planned Mitigation
• Tree/Landscape planting
• Less proposed mitigation compared to the Preferred Option

and Next Best Alternative due to reduced size of Park &
Ride sites

NEUTRAL

Lower Cost
Alternative

Construction
• Less impact than Next Best and Preferred Options due to

smaller Park & Ride sites and use of existing highway
routes

Operation
• Less impact on the Landscape than Preferred Option and

Next Best due to omission of OHLE, use of existing
highways and smaller Park & Ride sites

• Visual intrusion and physical impact as a result of the
increased areas of hard surfacing and limited additional
highway infrastructure

• Loss of visual landscape amenity
Planned Mitigation
• Limited planting. Less mitigation than Preferred Option and

Next Best Alternative due to smaller Park & Ride sites

NEUTRAL

Heritage of Historic Resources

Baseline Conditions

13.32. The proposed routes traverse or run close to eight Conservation Areas and
are in close proximity to three Registered Historic Parks and Gardens and a
significant number of listed buildings.

13.33. There are also a number of unlisted buildings and structures of local
architectural interest located within either the Conservation Areas or
undesignated areas of the city centre. Woodhouse Moor, which lies between
the Headingley and Woodhouse Conservation Area, is a historic open space
and is of significant local importance.
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13.34. There are no Scheduled Monuments within or close to the scheme corridors.
The two main areas of known archaeological interest are centred around
Headingley Hall on the North Line, which is thought to be on the site of a
medieval manorial site, and the City Hub within the medieval and early post-
medieval core of Leeds city centre. Sub-surface archaeological remains
relating to 19th century industry and housing are likely to be present within
the East and South Line corridors. The potential for unrecorded prehistoric
and/or Roman remains within the Park & Ride sites requires further
assessment, and cannot be discounted.

Impact of Do Minimum

13.35. The impact of the Do Minimum proposals on the heritage resource is likely to
be minimal and has therefore been assessed as neutral. It is, however,
recognised that enhancement of Conservation Areas through improvements
to streetscape and rationalisation of traffic related street furniture and
markings is an objective of the ongoing Conservation Area Appraisal process.

Impact of Do Something Options

13.36. The expected impacts on Heritage of Historic Resources are summarised in
Table 13.7. The relevant WebTAG worksheet is provided at Appendix 40.

TABLE 13.7 ASSESSMENT OF HERITAGE OF HISTORIC RESOURCES IMPACT

Key Impacts Score

Preferred
Option

Construction
• Loss of mature trees and soft landscaping in

Conservation Area
• Temporary visual intrusion, disruption and noise and land

severance
• Demolition of listed boundary structures, unlisted

buildings and structures in Conservation Areas
• Loss of greenspace
• Adverse effects on appearance and amenity of

Conservation Areas and Listed Buildings arising from
installation of OHLE

• Temporary impact on Grade II Listed Leeds Bridge (off-
set by eventual improved condition of structure)

• Slight adverse effect on setting and amenity of registered
Park and Garden due to noise and visual intrusion

Operation
• Visual and noise intrusion in quiet residential areas and

parts of designated Conservation Areas
• Visual impact arising from construction would potentially

continue for a number of years during operation until
replacement planting and landscaping matures

Construction
MODERATE
ADVERSE

Operation
SLIGHT
ADVERSE
TO
NEUTRAL
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Key Impacts Score

• Adverse impact on amenity and character of Millennium
Square as a result of the introduction of trolleybus traffic
and OHLE in a pedestrian dominated area

• Overall impacts on character, appearance, setting and
amenity of Conservation Areas and Listed Buildings

Planned Mitigation
• Streetscape improvements
• Public Realm enhancement schemes
• Replacement tree-planting and soft landscaping
• Sensitive design and installation of OHLE to minimise

potential adverse effects on the fabric and appearance of
historic buildings

• Rebuilding of Listed and Conservation Area boundary
structures

Overall
MODERATE
ADVERSE

Next Best
Alternative

Construction
• Loss of mature trees and soft landscaping in Conservation

Areas
• Visual impact and disruption due to re-alignment work
• Demolition Listed and Conservation Area boundary walls.
• Slight adverse effect on setting and amenity of registered

Park and garden due to noise and intrusion
Operation
• Visual Impact arising from construction would potentially

continue for a number of years during operation until
replacement planting and landscaping matures

• Visual Intrusion and physical impact as a result of the
increase in hard surfacing areas and associated highway
infrastructure

Planned Mitigation
• As for Preferred Option, although without OHLE measures

SLIGHT
ADVERSE

Lower Cost
Alternative

Construction
• No significant construction effects are predicted as

follows existing highway
• Slight adverse effect on setting and amenity of registered

Park and Garden due to noise and visual intrusion
Operation
• No significant adverse operational effects

Planned Mitigation
• None required

NEUTRAL
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Biodiversity

Baseline Conditions

13.37. The key ecological features for the scheme are mature trees and scrub which
have the potential to provide nesting habitat for birds, roosting and foraging
habitat for bats, and foraging and refuge for badgers. The North Line in
particular has a range of mature trees located as avenues along the roadside
and within Headingley. On the South Line, the River Aire provides a habitat
suitable for transitory and foraging otters (Lutra Lutra). Long grass, woodland
under-storey and scrub provide potential terrestrial habitat for amphibians on
both North and South Lines.

Impact of Do Minimum

13.38. The impact of the Do Minimum scenario on biodiversity is likely to be minimal
and has therefore been assessed as neutral.

Impact of Do Something Options

13.39. The expected impacts on biodiversity are summarised in Table 13.8. Further
detail is provided in the WebTAG worksheet at Appendix 41.

TABLE 13.8 ASSESSMENT OF BIODIVERSITY IMPACT

Key Impacts Score

Preferred
Option

• Potential to adversely affect breeding birds through loss
of breeding woodland, scrub and mature tree habitats
(particularly on off-line sections)

• Adverse effect on the overall ecological integrity of
habitats on off-highway sections as a result of tree felling
and vegetation clearance

• Potential loss of bat roosts and disturbance to bats
through additional activity and lighting in off-highway
sections

Planned Mitigation
• Replacement of habitats and mature trees
• Habitat enhancement
• Licensing for protected species

MODERATE
ADVERSE

Next Best
Alternative

• The Next Best Alternative does not include the
construction of any off-line sections so the potential for
loss of bat roosts and breeding bird habitat is reduced

• Potential losses of habitat are more readily replaced
• Loss of habitat such as amenity grassland, introduced

shrubs and ruderal vegetation of negligible importance
Planned Mitigation
• Lost habitat, vegetation and shrubs are readily

replaceable if deemed necessary

SLIGHT
ADVERSE
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Key Impacts Score

Lower Cost
Alternative

Scheme utilises existing highways with minimal loss of
relatively low quality vegetation at Park & Ride sites therefore
impacts will be less than for the Preferred Option and Next
Best Alternative. However, mitigation at the Park & Ride sites
is likely to be more limited than for other options

SLIGHT
ADVERSE

Water Environment

Baseline Conditions

13.40. The scheme runs through the catchment areas of Meanwood Beck,
Sheepscar Beck and the River Aire. A variety of fisheries including salmon
are located within the River Aire catchment area, mainly at Meanwood Beck.
There are no significant areas of open water that are likely to be affected by
the scheme.

13.41. The potential sources of flooding that could affect the scheme include the
River Aire and its tributaries, drainage and sewerage systems, groundwater
issues and floods resulting from defence failure. There is a low probability of
flooding along the majority of the route (0.1% Annual Expected Probability
(AEP)). However, sections of the South Line lie within an area classed as
flood zones 2 and 3 (assessed as having an AEP of >5%).

13.42. Current published flood mapping does not take account of the effects of
climate change. According to the LCC Strategic Flood Risk Assessment
(2007), climate change is not anticipated to markedly increase the extent of
flooding. Where flooding does occur, it is likely to be more frequent and to
possibly greater depths than presently experienced.

13.43. The scheme overlies a minor aquifer in an area of high groundwater
vulnerability. There are four groundwater abstractions beneath the South Line
and a further seven groundwater abstractions within 250m of the South Line.
There are three surface water abstractions located within 250m of the South
Line. The scheme is not within a Source Protection Zone (SPZ).

13.44. The proposed routes lie within an area of high groundwater vulnerability until
proven otherwise as stated on the Environment Agency’s Groundwater
Vulnerability. It is expected that the area in question generally has poor
groundwater quality.

Impact of Do Minimum

13.45. The impact of the Do Minimum scenario on water environment is likely to be
minimal and has therefore been assessed as neutral.

Impact of Do Something Options

13.46. The water environment impacts are set out in Table 13.9. The WebTAG
worksheets are provided at Appendix 42.
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TABLE 13.9 ASSESSMENT OF WATER ENVIRONMENT IMPACT

Key Impacts Score

Preferred
Option

Construction
• Potential adverse effect on groundwater quality due to

excavation works
• Potential adverse effect on flow or level of water

environment due to ground works
• Temporary adverse effects on the water environment as

a result of accidental spillage, and temporary disruptions
to the hydrological environment within localised areas

Operations
• Potential beneficial effect on the water environment due

to decreased traffic flows and consequent reduction in
pollution of surface water run-off and groundwater

• Attenuation storage will be incorporated, which may
provide protection to areas vulnerable from surface water
flooding

Planned Mitigation
• Application of best practice by the construction contractor
• Implementation of Environmental Management Plans and

Code of Construction Practice

NEUTRAL

Next Best
Alternative Similar impacts and mitigation to the Preferred Option NEUTRAL

Lower Cost
Alternative Similar impacts and mitigation to the Preferred Option NEUTRAL

Physical Fitness

Baseline Conditions

13.47. It is recognised that people who use public transport tend to walk further,
which has a beneficial effect on physical fitness. Relatively small amounts of
regular walking and cycling can lead to significant improvements in physical
fitness and overall wellbeing.

Impact of Do Minimum

13.48. The impact of the Do Minimum scenario on physical fitness is likely to be
minimal and has therefore been assessed as neutral.

Impact of Do Something Options

13.49. The expected impacts on physical fitness are summarised in Table 13.10.
Further detail is provided in the WebTAG worksheet at Appendix 43.
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TABLE 13.10 ASSESSMENT PHYSICAL FITNESS IMPACT

Key Impacts Score

Preferred
Option

Construction
• Short-term adverse effects on cycle facilities
Operations
• Potential loss of 1 km of existing cycle route on North

Line
• Increase in opportunities for cycling and walking at

either ends of the NGT journey due to modal shift
Planned Mitigation
• Improvements in existing cycling facilities and provision

of new segregated cycle facilities within NGT lanes
• Mitigation/replacement measures for potential loss of

cycle route on the North Line under consideration

SLIGHT
BENEFICIAL

Next Best
Alternative

Construction
• Short-term adverse effects on cycle facilities
Operations
• Potential loss of 1 km of existing cycle route on North

Line
• Smaller increase in cycling and walking at either ends

of the NGT Journey in comparison to the Preferred
Option due to reduced levels of modal shift

Planned Mitigation
• Mitigation/replacement measures for potential loss of

cycle route on the North Line under consideration

NEUTRAL
TO SLIGHT
BENEFICIAL

Lower Cost
Alternative

Construction
• Minimal short term adverse effects on cycle facilities

during construction
Operations
• Limited potential for increase in cycling and walking at

either ends of the journey due to minimal anticipated
modal shift

Planned Mitigation
• None required

NEUTRAL

Journey Ambience

Baseline Conditions

13.50. Journey ambience is assessed considering traveller care, traveller views in
terms of extent and quality visibility and traveller stress factors. Both traveller
care and traveller stress are primarily based on the transit mode chosen by
the user and design of the road, and therefore no baseline conditions can be
known at this stage. In terms of traveller views, the baseline conditions
include existing landscape in Leeds city centre, industrial areas and
suburban residential areas.
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Impact of Do Minimum

13.51. The impact of the Do Minimum scenario on journey ambience is likely to be
minimal and has therefore been assessed as neutral.

Impact of Do Something Options

13.52. The expected impacts on journey ambience are summarised in Table 13.11.
A WebTAG worksheet for journey ambience is provided in Appendix 44.

TABLE 13.11 ASSESSMENT OF JOURNEY AMBIENCE IMPACT

Key Impacts Score

Preferred
Option

Construction
• Short term adverse effect on journey ambience due to

disturbance in road conditions during construction
Operations
• Provision of enhanced transit mode
• Provision of enhanced operating infrastructure
• Better road conditions resulting in smoother ride quality
• Reduced fear of potential accidents resulting from

conflict with other road users
• Reduced levels of internal vehicle noise providing a

beneficial effect on traveller care
• Beneficial effect on traveller views, due to provision of

new sections of segregated alignment

STRONG
BENEFICIAL

Next Best
Alternative

Construction
• Short term adverse effect on journey ambience due to

disturbance in road conditions during construction
Operations
• Enhanced transit mode
• Enhanced operating infrastructure, not expected to be

as beneficial as the Preferred Option
• Upgrades to bus lanes would provide beneficial effects

for traveller care
• Hybrid vehicle’s periodic engine and exhaust noise

judged as having slight adverse effect on traveller
stress

MODERATE
BENEFICIAL

Lower Cost
Alternative

Construction
• Minimal improvements to existing supporting

infrastructure
• Neutral effect on journey ambience due to minimal

disturbance in road conditions during construction
Operations
• Slight beneficial impact on traveller care in terms of

passenger comfort
• Neutral impact on traveller stress as existing

pavements and road surfaces would be retained

SLIGHT
BENEFICIAL
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14. Safety

Introduction

14.1. This section sets out the appraisal of the options presented in this MSBC
against the sub-objectives of reducing casualties and improving security. In
addition it includes an assessment of the operational safety of the proposed
trolleybuses to be introduced under the Preferred Option, particularly in
relation to the vulnerable modes of pedestrians and cyclists.

Accidents

14.2. The quantification of casualty savings is based on the reduction in highway
vehicle km travelled, itself a function of mode shift. The change in overall
highway distance travelled has been adjusted to include NGT km (where
integrated with general traffic) and assumed changes in other bus services.

14.3. The predicted reduction in future collisions has been calculated from the
methodology set out in the Design Manual for Roads and Bridges Volume 13
– the COBA Manual (last updated June 2006). Casualty savings have been
monetised in accordance with the same source and consistently with the
economic appraisal assumptions set out in Section 15 of this document.

Net Impact of Preferred Option

14.4. The demand forecasts show that the Preferred Option will lead to a reduction
of around 4.5 million annual car km on the highway network by 2031, partially
balanced by a net increase of 0.6 million equivalent car km from changes in
bus services – assuming bus to PCU conversion factors of 2 for standard
buses and 3 for both existing articulated and NGT vehicles. This net figure
includes an increase of 0.5 million NGT km added to mixed highway
operation and 0.4 million bus km saved (but with a lower average PCU
factor)

14.5. This will lead to a forecast net reduction of more than 2,400 accidents over
the 60 year appraisal period, 128 of them including injury to travellers. From
these collisions there would be consequent savings of 1 fatality, 12 serious
injuries and 178 slight injuries. In discounted monetised terms in line with
current DfT appraisal guidance, this represents a saving of £4.0m over the
appraisal period made up of a saving of £4.7m PV from car and an increase
of £0.7m PV from additional unsegregated public transport vehicle
operations.

Net Impact of Next Best Alternative

14.6. The demand forecasts show that the Next Best Alternative will lead to a
reduction of approximately 3 million annual car km on the highway network
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by 2031 and an increase of 0.4 million equivalent car km from the new Park
& Ride service on the south corridor. This will lead to a net reduction of more
than 1,100 accidents over the appraisal period, 61 of them including injury to
travellers.

14.7. From these collisions there would be consequent savings of 0 fatalities,
6 serious injuries and 87 slight injuries, representing a saving of £1.7m over
the appraisal period.

Net Impact of Lower Cost Alternative

14.8. The demand forecasts show that the Lower Cost Alternative will lead to a
reduction of approximately 2 million annual car km on the highway network
by 2031 and an increase of .0.4 million equivalent car km from the new Park
& Ride service on the south corridor. This will lead to a net reduction of more
than 980 accidents over the appraisal period, 52 of them including injury to
travellers.

14.9. From these collisions there would be consequent savings of 0 fatalities,
5 serious injuries and 76 slight injuries, representing a saving of £1.5m over
the appraisal period.

Operational Safety

Impact of Preferred Option

14.10. The main operational safety issue associated with the Preferred Option
relates to the fact that trolleybuses emit less noise than conventional buses.
This means that there is an increased risk of pedestrians failing to pay
attention to an approaching vehicle because they have not heard it.

14.11. This risk can be mitigated by public awareness campaigns and through driver
training. It may also be appropriate to provide some form of audible
pedestrian warnings at busy uncontrolled crossings and any known to be
used by people with impaired vision.

14.12. A further potential operational safety issue relates to an increase in
complexity in the highway layout due to the introduction of new NGT lanes,
pre-signals and complex junction layouts. However, this is off-set by an
increase in the number of controlled crossings provided for pedestrians to the
latest standards, and careful design including wider bus lanes and more
cycle facilities.

14.13. A Stage 1 Road Safety Audit has been commissioned and further audits and
design reviews will be undertaken before implementation to minimise the
risks associated with changes to the highway layout.

14.14. An additional issue relates to cyclist perception of articulated vehicles and in
general, cyclists feel less safe when cycling next to such vehicles compared
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to rigid buses. This is an issue of perception rather than actual safety, which
can be mitigated by cyclist training and awareness campaigns.

14.15. The impact of the Preferred Option on operational safety has been assessed
as Neutral.

Impact of Next Best and Lower Cost Alternatives

14.16. The Next Best and Lower Cost Alternatives involve existing technology with
little change to infrastructure. The impact of these options on operational
safety has therefore been assessed as Neutral.

Security

14.17. Personal security is a major factor in delivering a high quality public transport
system, particularly for vulnerable travellers such as children, women and
elderly people. Concern for personal security is not necessarily confined to
the time spent on board the bus, indeed people often report this is the safest
part of their journey. Instead, it could be apprehension associated with
walking to or waiting at the stop.

14.18. An assessment of the expected impacts of the NGT scheme on security is
provided below and further details are provided in a WebTAG worksheet at
Appendix 45

Impact of Do Minimum

14.19. There are no changes expected that would have a significant impact on
perceived levels of security in the Do Minimum, therefore the impact is
assessed as Neutral.

Impact of Preferred Option

14.20. The development of the Preferred Option will build on current best practice
for transport systems and incorporate many features which aim to provide a
safe and secure environment for passengers. Effective lighting will be used at
and within the vicinity of stops, along with CCTV and help points at strategic
locations in the stop layout to maintain passenger security. The Preferred
Option design will also include appropriate landscaping and material finishes
to improve visibility. Stop location is also being refined to maximise natural
surveillance to further promote a feeling of security.

14.21. The Preferred Option is assessed as having a Strong Beneficial impact on
passenger security.

Impact of Next Best Alternative

14.22. As with the Preferred Option, the Next Best Alternative includes measures to
enhance passenger security when using the system. Improvements are also
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proposed for existing CCTV, lighting systems and landscaping, with the
addition of help points at sensitive locations.

14.23. The Next Best Alternative is assessed as having a Moderate Beneficial
impact on passenger security.

Impact of Lower Cost Alternative

14.24. The Lower Cost Alternative makes best use of current transport facilities.
Therefore it is envisaged that only slight amendments or improvements will
be made to existing CCTV, lighting systems and landscaping where
necessary, to complement passenger security needs.

14.25. The Lower Cost Alternative is assessed as having a Slight Beneficial impact
on passenger security.
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15. Economy

Introduction

15.1. The appraisals of the proposed NGT scheme and alternatives against
Central Government’s Economy objective are set out in this section, with
further information set out in the appendices. This section describes the
WebTAG consistent Transport Economic Efficiency (TEE) analysis
undertaken for the options, other monetised impacts which with this analysis
contribute to the economic appraisal and are set out under the relevant NATA
objective sections and summarised in Section 18.

15.2. The results presented in this section relate to the central case. Additional
option tests and sensitivity analyses can also be found in Section 18 of this
document.

Optimism Bias

15.3. The NGT scheme has been developed to a high level of detail in comparison
with the majority of other projects submitted for Programme Entry. A detailed
Cost Certainty workstream including staged Quantified Risk Assessments
has been used to identify and mitigate risk and uncertainty in the capital cost
estimates. However, Optimism Bias has prudently been included in the
economic appraisal (but not the quantified cost estimate) at the level
recommended for this stage in WebTAG Unit 3.5.9.

15.4. The NGT project is categorised as a ‘Road’ project, sub-categories bus lane
schemes/guided buses on wheels. (the electrical overhead system is not
considered to be sufficiently high risk to justify including the system in the
‘Rail’ category). The project is at scheme development ‘Stage 1’ (Programme
Entry). The recommended level of Optimism Bias of 44% for this type of
project at this stage has therefore been adopted.

Public Accounts

15.5. This application is for LTP Major Scheme funding for the implementation
costs of the proposals. Operating costs and ongoing maintenance costs and
basic renewals costs will be funded from the scheme revenue. Further details
of these costs are set out in Sections 10 and 11.

15.6. The present value (PV) of the cost of the Public Sector grant for the Preferred
Option is £239m in appraisal consistent units. The cost for tendered
operations (assuming a 7.5% profit to the operator), revenue collection
renewals and maintenance over the life of the appraisal is £195m PV in total.
This is offset by scheme revenues transferred to the government of £245m
PV.
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15.7. The corresponding figures for the Next Best Alternative are a Public Sector
PV of grant funding of £110m; and a cost of tendered Park & Ride operations
(assuming 7.5% profit to the operator), maintenance and renewals costs of
£49m PV. This is offset by scheme revenues of £49m PV. For the Lower Cost
Alternative the figures are a Public Sector PV of grant funding of £39m; and a
cost of tendered Park & Ride operations (assuming a 7.5% profit to the
operator), maintenance and renewals costs of £50m. This is offset by
scheme revenues of £49m.

15.8. Additional costs to Central Government from changes in indirect tax revenue
have been calculated in the appraisal. The net impact of increased consumer
spend on untaxed public transport fares and reduced fuel duty receipts
results in a total PV loss of £21m to Central Government for the Preferred
Option. The equivalent cost calculated comes to a loss of £12m PV to
Central Government for the Next Best Alternative and a loss of £11m PV for
the Lower Cost Alternative.

15.9. The public accounts table for the Preferred Option is shown as Table 15.1.
The total PV of the impact on public accounts is £210m, representing the
‘cost’ in the economic appraisal.

15.10. The public accounts table for the Next Best and Lower Cost Alternatives are
shown as Table 15.2 and Table 15.3. The total PV of the impact on public
accounts is £134m for the Next Best Alternative and £53m for the Lower Cost
Alternative option.

TABLE 15.1 PUBLIC ACCOUNTS TABLE: PREFERRED OPTION

Local Government Funding
Revenues local - - - -

Operating & Renewal Costs local 2,450 - 2,450 -
Investment (Capital) Costs local - - - -
Developer and Other Contributions local - - - -
Grant/Subsidy local 148,127 - 148,127 -
Revenue Transfer local (245,001) - (245,001) -

NET LOCAL GOVERNMENT IMPACT (7) (94,424) - (94,424) -

Central Government Funding - - -
Revenues central - - - -
Operating & Renewal Costs central 44,137 - 44,137 -
Investment (Capital) Costs central 238,847 - 238,847 -
Developer and Other Contributions central - - - -
Grant/Subsidy central - - - -
Indirect tax revenues central 21,458 4,890 42,353 (25,786)
Revenue Transfer central - - - -

NET CENTRAL GOVERNMENT IMPACT (8) 304,441 4,890 325,336 (25,786)

TOTAL PVC (9) = (7)+(8) 210,017

NGT BusTOTAL ROAD
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TABLE 15.2 PUBLIC ACCOUNTS TABLE: NEXT BEST ALTERNATIVE

Local Government Funding
Revenues local - - - -

Operating & Renewal Costs local 487 - 487 -
Investment (Capital) Costs local - - - -
Developer and Other Contributions local - - - -
Grant/Subsidy local 45,330 - 45,330 -
Revenue Transfer local (48,712) - (48,712) -

NET LOCAL GOVERNMENT IMPACT (7) (2,895) - (2,895) -

Central Government Funding - - -
Revenues central - - - -
Operating & Renewal Costs central 14,409 - 14,409 -
Investment (Capital) Costs central 110,201 - 110,201 -
Developer and Other Contributions central - - - -
Grant/Subsidy central - - - -
Indirect tax revenues central 12,285 1,550 8,421 2,314
Revenue Transfer central - - - -

NET CENTRAL GOVERNMENT IMPACT (8) 136,895 1,550 133,031 2,314

TOTAL PVC (9) = (7)+(8) 133,999

TOTAL ROAD NGT Bus

TABLE 15.3 PUBLIC ACCOUNTS TABLE: LOWER COST ALTERNATIVE

Local Government Funding
Revenues local - - - -

Operating & Renewal Costs local - - - -
Investment (Capital) Costs local - - - -
Developer and Other Contributions local - - - -
Grant/Subsidy local 44,730 - 44,730 -
Revenue Transfer local (48,671) - (48,671) -

NET LOCAL GOVERNMENT IMPACT (7) (3,941) - (3,941) -

Central Government Funding - - -
Revenues central - - - -
Operating & Renewal Costs central 5,297 - 5,297 -
Investment (Capital) Costs central 39,327 - 39,327 -
Developer and Other Contributions central - - - -
Grant/Subsidy central - - - -
Indirect tax revenues central 12,335 1,941 8,414 1,981
Revenue Transfer central - - - -

NET CENTRAL GOVERNMENT IMPACT (8) 56,959 1,941 53,038 1,981

TOTAL PVC (9) = (7)+(8) 53,018

NGT BusTOTAL ROAD
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Transport Economic Efficiency

Business Users and Transport Providers

15.11. The journey purpose splits applied have been carried through from the
demand model, and are based on passenger surveys and roadside interview
data underpinning the assignment models. The proportion of business bus
users (3.7% on average across the year) benefits from the improvements to
the transport system.

15.12. Business highway travellers, both cars and commercial goods vehicles are
affected by the balance between capacity/priority reallocation towards NGT
and the benefit of reduced overall highway km travelled from mode shift. The
proportion of business highway travellers (9.6% on average across the year)
benefits from the improvements to the transport system.

15.13. The present value of business user benefits for the Preferred Option is
neutral, made up of bus passenger benefits of £3.9m and net highway
disbenefits of £3.9m.

15.14. For the Next Best Alternative the equivalent combined PV total is a £12.1m
disbenefit and for the Lower Cost Alternative option is a £14.1m disbenefit.
This is due to increased highway disbenefits, because of lower mode shift.

15.15. The private sector transport operator revenue impact for the Preferred Option
is a PV decrease of £149m. The existing transport operator is assumed to
rationalise bus services, saving £58m PV in operating costs. The net
reduction in revenue to private sector transport operators is therefore £90m
PV.

15.16. The Preferred Option service would generate £245m PV but this revenue is
transferred to the Promoters and does not remain in the private sector. The
private sector does, however, receive a £10m PV premium for operating the
service, receiving £148m PV for incurring £138m PV of operating costs.

15.17. The alternative options do not introduce a new mode which abstracts from
existing bus services. As participating existing services would have access to
the facilities, there is a slight overall gain in revenue. For the alternative
options this increase in revenue is £13m PV for the Next Best Alternative and
£11m for the Lower Cost Alternative option. These figures exclude the
revenue for the tendered Park & Ride service, which is transferred to the
Promoters and appears under the public accounts section.

15.18. The alternative options introduce an additional service only for the Stourton
Park & Ride site. These are tendered services and the operating costs are
therefore funded by the government. An assumed 7.5% profit, however,
would remain in the private sector. This profit comes to £3m for both the Next
Best Alternative and Lower Cost Alternative options.
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15.19. The Preferred Option and the alternative options are assumed to be built by a
private sector contractor. The investment costs included in the appraisal are
tender price equivalents and assumed to be inclusive of 5% profit . This profit
adds to producers’ surplus and is therefore counted as a benefit to business
of £12m PV. Constructors’ profit for the Next Best Alternative is £6m PV and
£2m PV for the Lower Cost Alternative option.

15.20. The net NGT impact on businesses is a disbenefit of £68m. The equivalent
values for the Next Best and Lower Cost Alternatives are £58m disbenefit
and £5m benefit respectively.

Consumers

15.21. Consumer public transport travellers, both commuters and other users,
benefit from savings in travel times on the public transport network.
Consumer car travellers are affected by the balance between capacity/priority
reallocation towards NGT and the benefit of reduced overall highway km
travelled from mode shift.

15.22. The present value of consumer transport economic efficiency benefits for the
Preferred Option is £521m, made up of £493m of public transport benefits
and £28m of highway traveller benefits.

15.23. The overall present value of benefits to consumers is £52m for the Next Best
Alternative and £29m PV for the Lower Cost Alternative.

15.24. The TEE table for the Preferred Option is presented as Table 15.4. The total
value of economic efficiency impacts to both consumers and businesses,
forming the bulk of the ‘benefit’ in the economic appraisal, is £453m over the
sixty year period for the Preferred Option.

15.25. The TEE table for the Next Best Alternative is presented as Table 15.5 and
for the Lower Cost Alternative as Table 15.6. The total present value of
benefits for the Next Best and Lower Cost Alternatives are £6m disbenefit
and £34m benefit respectively.
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TABLE 15.4 TEE TABLE: PREFERRED OPTION
Leeds NGT project

Preferred Option

User benefits - Consumers

Travel Time consumers 513,059 19,741 493,318 -
Vehicle Operating Costs consumers 8,248 8,248 - -
User Charges consumers (665) - (665) -
During Construction & Maintenance consumers - - - -

NET CONSUMER IMPACT (1) 520,642 27,989 492,653 -

User benefits - Business - - -
Travel Time business (1,361) (5,296) 3,934 -
Vehicle Operating Costs business 1,359 1,359 - -
User Charges business (0) - (0) -
During Construction & Maintenance business - - - -
Sub Total (2) (3) (3,937) 3,934 -

Private Sector Provider Impacts - - -
Revenues private (149,163) - - (149,163)
Operating & Renewal Costs private (79,035) - (137,792) 58,758
Investment (Capital) Costs private (238,847) - (238,847) -
Grant/Subsidy private 398,916 - 398,916 -
Revenue Transfer private - - - -
Sub Total (3) (68,128) - 22,277 (90,405)

Other Business Impacts - - -
Private Developer Contribution (4) - - - -

NET BUSINESS IMPACT (5) = (2)+(3)+(4) (68,131) (3,937) 26,211 (90,405)

TOTAL PVB (6) = (1)+(5) 452,510

NGT BusTOTAL ROAD

TABLE 15.5 TEE TABLE: NEXT BEST ALTERNATIVE

Leeds NGT project

Next Best Alternative Change in summary

User benefits - Consumers

Travel Time consumers 49,158 (4,207) 53,365 -
Vehicle Operating Costs consumers 3,277 3,277 - -
User Charges consumers (729) - (729) -
During Construction & Maintenance consumers - - - -

NET CONSUMER IMPACT (1) 51,706 (930) 52,636 -

User benefits - Business - - -
Travel Time business (12,434) (18,327) 5,893 -
Vehicle Operating Costs business 417 417 - -
User Charges business (42) - (42) -
During Construction & Maintenance business - - - -
Sub Total (2) (12,059) (17,910) 5,851 -

Private Sector Provider Impacts - - -
Revenues private 13,386 - - 13,386
Operating & Renewal Costs private (110,211) - (42,167) (68,044)
Investment (Capital) Costs private (110,201) - (110,201) -
Grant/Subsidy private 161,041 - 161,041 -
Revenue Transfer private - - - -
Sub Total (3) (45,985) - 8,673 (54,657)

Other Business Impacts - - -
Private Developer Contribution (4) - - - -

NET BUSINESS IMPACT (5) = (2)+(3)+(4) (58,044) (17,910) 14,524 (54,657)

TOTAL PVB (6) = (1)+(5) (6,337)

NGT BusTOTAL ROAD
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TABLE 15.6 TEE TABLE: LOWER COST ALTERNATIVE

Leeds NGT project

Lower Cost Alternative

User benefits - Consumers

Travel Time consumers 25,153 (6,566) 31,719 -
Vehicle Operating Costs consumers 3,934 3,934 - -
User Charges consumers (374) - (374) -
During Construction & Maintenance consumers - - - -

NET CONSUMER IMPACT (1) 28,713 (2,632) 31,344 -

User benefits - Business - - -
Travel Time business (12,034) (16,303) 4,269 -
Vehicle Operating Costs business 770 770 - -
User Charges business (21) - (21) -
During Construction & Maintenance business - - - -
Sub Total (2) (11,285) (15,533) 4,248 -

Private Sector Provider Impacts - - -
Revenues private 11,457 - - 11,457
Operating & Renewal Costs private (41,609) - (41,609) -
Investment (Capital) Costs private (39,327) - (39,327) -
Grant/Subsidy private 86,023 - 86,023 -
Revenue Transfer private - - - -
Sub Total (3) 16,544 - 5,087 11,457

Other Business Impacts - - -
Private Developer Contribution (4) - - - -

NET BUSINESS IMPACT (5) = (2)+(3)+(4) 5,260 (15,533) 9,335 11,457

TOTAL PVB (6) = (1)+(5) 33,973

NGT BusTOTAL ROAD

Reliability

Baseline

15.26. Bus reliability was the second most common transport problem stated in
responses to the 2008 consultation exercise. This validated the Stated
Preference research undertaken earlier that year which derived high values
for ‘bus earliness at origin’ and ‘lateness at destination’ which represent
reliability in the NGT forecasts. Analysis of data from bus ‘Real Time
Information’ undertaken for the NGT project, shows that bus journey times
across the three corridors deviate by 15% of travel time on average with
some sections of the NGT corridors varying by up to 160%. From this data a
statistical model of the reliability impacts of different priority measures was
derived.

Impact of Do Minimum

15.27. Under the Do Minimum option general reliability is expected to deteriorate as
congestion increases over time. Existing bus priority measures on the NGT
corridors are not expected to isolate buses from this effect to any great
degree. The impact is assessed as Moderate Adverse over time.
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Impact of Preferred Option

15.28. The proposed infrastructure improvements were represented in the statistical
model and resulting reliability improvements were forecast. It is considered
that the level of priority given through the design will deliver a step change in
reliability and deliver consistency of improvement on the corridors. The
output uplifts in journey time benefits were evaluated through TUBA resulting
in a £94 million PV of reliability benefits. These benefits have been included
in the economic appraisal of the Preferred Option presented in Section 18 of
this document. The qualitative impact assessment is Strong Beneficial.

Impact of Next Best Alternative

15.29. The Next Best Alternative will have a beneficial improvement on local
reliability where additional priority is given to buses – however the level of
priority along the corridors will not be to the same extent or consistency as is
delivered by the Preferred Option. Therefore it was not considered
appropriate to quantify the benefits of this option. The overall impact is
assessed as being Slight Beneficial.

Impact of Lower Cost Alternative

15.30. The Lower Cost Alternative will have a very limited impact on reliability
across the three corridors considered. Therefore the impact is assessed as
being Neutral.

Wider Impacts

15.31. Work is currently underway to calculate the additional Wider Impacts (WIs)
benefits of the NGT Preferred Option. This work is utilising modelling work
being undertaken as part of the joint Metro and Leeds City Council Transport
for Leeds work, which is being co-funded by the Department for Transport
through the Transport Innovation Fund. The Transport for Leeds modelling
work at the time of the submission of this MSBC not yet sufficiently advanced
to allow the Promoters to present here their assessment of Wider Impacts.
The outputs of this work will be provided to the Department for Transport at
the earliest opportunity.

15.32. Experience elsewhere suggests that Wider Impacts can add benefits
equivalent to between 5% and 50% of the present value of user benefits.
Outside London, Wider Impacts of an urban transit system are anticipated to
be between 10% and 20% of the present value of user benefits. The BCR
impacts of including Wider Impacts at either end of this range are set out as
sensitivity tests in Section 18 of this document.
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16. Accessibility
16.1. This section presents the assessment of the NGT project against the

Accessibility objective through analysis against its three sub-objectives of:

• Option Values;
• Severance; and
• Access to the Transport System.

Option Values

16.2. This sub-objective relates to how someone views a service available to them,
even if they do not necessarily intend to use it. For example someone living
near to a new railway station might value the fact that the station and
services are available to them in case of unforeseen circumstances, even
though they do not envisage using it. Non-use values may also be held by
those that do not intend to use a service, but value its availability for other
people or for other various reasons.

Net Impact of Preferred Option

16.3. The impact of the Preferred Option on Option Values has been assessed as
Strong Beneficial due to the large number of households who will have
access to a new transport option:

• There are 37,500 households within an 800m radius of the route
who will benefit from the new trolleybus option; and

• The Park & Ride sites will also provide a new travel option. There
are 78,000 households within a radius of 15 km of these sites.

Net Impact of Next Best and Lower Cost Alternative

16.4. The bus based improvements which form the alternative options will not
provide a new transport option. The Park & Ride sites will, however, and the
geographical catchment of potential users is broadly the same as under the
Preferred Option.

16.5. The impact of the alternative options on Option Values has therefore been
assessed as Moderate Beneficial.

Severance

16.6. Severance predominantly affects pedestrians and cyclists and is caused
when they are deterred from making journeys to the extent that they have to
reorganise their activities.

Net Impact of Preferred Option

16.7. The Preferred Option includes additional traffic signals and pedestrian
crossings which will aid pedestrian and cycle movements. Whilst some
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sections of cycle lanes will be lost (e.g. Headingley Hill), there will be a net
gain in cycle provision. Some footways will be narrowed but minimum
standards will be met. Informal crossings will be upgraded to DDA standards,
reducing severance for those pedestrians with mobility or visual impairments.

16.8. The impact of the Preferred Option on severance is deemed as being
Moderate Beneficial.

Net Impact of Next Best and Lower Cost Alternatives

16.9. The Next Best and Lower Cost Alternatives involve significantly less
construction work than the Preferred Option with the majority being on or
adjacent to existing highway. Pedestrian and cycle movements will not be
affected or improved by the scheme to the same extent therefore the impact
on the severance sub-objective has been assessed as Slight Beneficial for
the Next Best Alternative and Neutral for the Low Cost Alternative.

Access to the Transport System

16.10. Access to the transport system takes into account car availability and access
to the public transport network. For public transport, factors including wait
time, crowding, fares, number of interchanges, travel speeds and the overall
quality of the public transport network are used to assess access to the
transport system. Although most of these factors are taken into account in the
Cost Benefit Analysis, the aim here is to show the information in an
alternative light, so that accessibility can be directly assessed.

Net Impact of Preferred Option

16.11. NGT will provide quicker public transport links and a new direct north to east
link across the city centre. Mapping and analysis of the transport system with
and without NGT suggests that 68,600 non car owning households can
access sites along the proposed routes within a 60 minute public transport
journey time, compared to 69,800 with NGT. This equates to a 1.7% increase
in the number of non-car owning households able to access sites along the
proposed NGT routes within a 60 minute public transport journey time.

16.12. The impact of the Preferred Option on access to the transport system has
therefore been assessed as Moderate Beneficial.

Net Impact of Next Best and Lower Cost Alternatives

16.13. The Next Best and Lower Cost Alternatives will not create any new public
transport links nor provide access to the transport system for those not
currently served. The impact of them on this sub-objective has therefore
been assessed as Neutral.



Leeds NGT – Major Scheme Business Case

17-1

17. Integration
17.1. This section presents the assessment of the NGT scheme against the

Integration objective, through analysis against the three sub-objectives of:
• Transport Interchange;
• Land Use Policy; and
• Other Government Policies.
Transport Interchange

17.2. This section considers the extent to which the scheme options improve
interchange and in so doing make journeys more seamless. A more detailed
WebTAG assessment is provided at Appendix 46.

17.3. The NGT scheme has been assessed as strong beneficial against this
objective as it provides the following interchange benefits:
• New NGT stops that provide a high quality waiting environment with

comprehensive and real time information;
• Park & Ride sites introducing an opportunity to interchange between

car and NGT;
• Provision of a new link between Leeds General Infirmary and St

James’s Hospital;
• A new interchange at City Square in Leeds city centre, which will

improve the interchange between bus and the rail station and other
bus services; and

• All services provide links to Leeds Bus Station, which offers local
and (via National Express) regional/national coach services.

17.4. The Next Best and Lower Cost Alternatives will provide some, but not all, of
the above opportunities. Both will involve some bus stop improvement but
this will be of a lesser extent than with the Preferred Option. The new
interchange at City Square also forms part of both options.

17.5. The assessment of the Next Best and Lower Cost Alternatives against
transport interchange is Moderate Beneficial.
Land Use Policy

17.6. The policy fit of the NGT scheme was reviewed with respect to regional and
local policy. This demonstrated that the Preferred Option and Next Best and
Lower Cost Alternative options were consistent with land use policy. All were
therefore assessed as Beneficial against land use policy.
Other Government Policy

17.7. Table 17.1 presents the appraisal of NGT and the Next Best and Lower Cost
Alternatives against the Other Government Policy sub-objective. It is based
on a review of the alignment/consistency with key policy documents and their
objectives. The alignment of all options has been assessed as Beneficial.
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TABLE 17.1 INTEGRATION – OTHER GOVERNMENT POLICY ASSESSMENT

Government
Department Policy Area Specific Policies

Communities and Local
Government Housing

• Towards an Urban Renaissance:
The Way Forward for Housing

• Sustainable Communities in
Yorkshire and the Humber

Communities and Local
Government Regeneration • Our Towns and Cities: The Future

Department for
Environment, Food and
Rural Affairs

Environmental
Protection

• Securing the Future – delivering the
UK sustainable development
strategy

• Working Together for Clean Air, The
Air Quality Strategy for England,
Scotland, Wales and Northern
Ireland

Department for
Innovation, Universities
and Skills

Education

• Education and Skills: Delivering
Results, A Strategy to 2006

• 14 – 19 Education and Skills
• National Skills Strategy

Department for Work and
Pensions Social Justice

• Opportunity for All
• Opportunity for All Indicators update

Department of Health Health • The NHS Improvement Plan

Department for Culture,
Media & Sport Heritage

• The Historic Environment: A Force
for our Future

• World Heritage for the Nation:
Identifying, protecting and promoting
our World Heritage

Communities and Local
Government

Neighbourhood
Renewal

• A New Commitment to
Neighbourhood Renewal: A National
Strategy Action Plan

Cabinet Office Social Exclusion

• Making the connections: Final Report
on transport and social exclusion
from the Social Exclusion Unit

• Reaching Out: An Action Plan on
Social Exclusion

HM Treasury Economic Growth
• Fiscal Policy: A New Framework for

Public Investment
• The Government’s Fiscal Framework

HM Treasury Public
Expenditure • 2007 Spending Review

HM Treasury Workforce Skills • Developing Workforce Skills: Piloting
a New Approach

Department for Business,
Enterprise and Regulatory
Reform

National
Competitiveness

• Opportunity for all in a world of
change

• Investing in a Low Carbon Britain
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18. Cost Benefit Analysis

Analysis of Monetised Costs and Benefits

18.1. The results of the cost benefit analysis undertaken for the Leeds NGT
proposal and alternative options are set out in Table 18.1, as an Analysis of
Monetised Costs and Benefits (AMCB) table. This draws together the outputs
from the Transport Economic Efficiency and Public Accounts tables (detailed
in Section 15) with other monetised outputs; in this case Greenhouse Gases
(Section 13) and Accidents (Section 14). These impacts cut across NATA
Objectives and therefore results are presented separately to that analysis.

TABLE 18.1 ANALYSIS OF MONETISED COSTS AND BENEFITS (£M PV)

Preferred
Option

Next Best
Alternative

Lower Cost
Alternative

Greenhouse Gases £1 £0 £0
Accidents £4 £2 £1
Consumer Users £521 £51 £29
Business Users and Providers -£68 -£58 £5
Reliability £94 £0 £0
Present Value of Benefits (PVB) £551 -£5 £35
Present Value of Costs (PVC) £210 £134 £53

Net Present Value (NPV) £341 -£138 £-18
Benefit to Cost Ratio (BCR) 2.62:1 -0.03:1 0.67:1

18.2. The results set out in Table 18.1 show that the Preferred Option has a Benefit
to Cost Ratio (BCR) comfortably in excess of 2:1 and therefore represents
‘High’ value for money to the public sector.

18.3. Neither the Next Best or Lower Cost alternatives show a BCR in excess of 1
– therefore neither would justify the use of public sector funding. In the case
of the NBA this is because the increase in operating cost resulting from
upgrading existing services is greater than the revenue increase and
economic benefits combined – therefore results in an overall disbenefit. The
LCA simply does not deliver sufficient overall benefit to justify its cost.

Preferred Option Tests

Bus Network Rationalisation

18.4. The Preferred Option central case includes an assumed rationalisation of bus
services operating directly in parallel with NGT. Further information about
these assumptions can be found in Section 11. The assumed rationalisation
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is believed to represent an outcome of acceptable probability, given the
length of appraisal period being considered. A test undertaken to identify the
performance of NGT without this rationalisation is presented as Table 18.2.

TABLE 18.2 IMPACT OF ASSUMED BUS NETWORK RATIONALISATION

Net Present
Value (£m NPV)

Benefit to Cost
Ratio (BCR)

Preferred Option (includes bus rationalisation) £341 2.62
Preferred Option Excluding Bus Rationalisation £294 2.39

18.5. The results set out in Table 18.2 show that although the assumed bus
rationalisation has a beneficial impact on the case, the BCR remains well
above 2 and its value for money is clearly not dependent on this assumption.
In appraisal terms the operating cost savings achieved considerably
outweighs any further loss in revenue – which is believed to increase the
likelihood of these changes being implemented in practice.

Network Options

18.6. A series of tests have been undertaken on the Preferred Option to
demonstrate the relative contributions of sections of the network. These tests
include the impact of realising the Promoters’ aspiration to serve Holt Park
District Centre through extending the North Line.

18.7. The three lines included within the Preferred NGT network are to an extent
interdependent. Any system requires a depot and must include the costs
associated with its development and of providing city centre infrastructure. At
present the only credible depot location is on the South Line – which
therefore must be included within all options tested. For these reasons
decremental testing has been used to identify the economic performance of
the various lines of the system, i.e. line are removed from the complete
network rather than added together. Service patterns have been rationally
adjusted with these decrements, for example in the test with the North Line
removed the South and East lines are served as a single NGT route.

TABLE 18.3 ALIGNMENT OPTION TESTS

Net Present
Value (£m NPV)

Benefit to Cost
Ratio (BCR)

Preferred Option (excludes Holt Park) £341 2.62
South and North Lines only £401 3.11
South and East Lines only -£40 0.80
South Leg only -£22 0.89
North and East lines only (includes depot cost) £252 3.01
Three line network plus Holt Park £404 2.70
South and North Lines plus Holt Park £448 2.72
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Sensitivity Tests

Modelled Sensitivity Tests

18.8. A range of modelled sensitivity tests have been undertaken for the Preferred
Option to illustrate the impact of changes in service frequency assumptions.
The results of these tests are presented as Table 18.4.

TABLE 18.4 MODELLED SENSITIVITY TESTS

Net Present
Value (£m NPV)

Benefit to Cost
Ratio (BCR)

Preferred Option (10 bph per direction) £341 2.62
6 bph on both services £263 2.32
12 bph on Service 1, 6 bph on Service 2 (south) £314 2.34
15 bph on Service 1, 6 bph on Service 2 (south) £328 2.39

18.9. These tests demonstrate that the value for money of the NGT proposals is
not critically dependent on the assumed service frequency.

Appraisal Sensitivity Tests

18.10. Table 18.5 sets out a range of tests undertaken within the appraisal to
demonstrate the sensitivity of the Preferred Option to key assumptions. Two
broad types of test were undertaken: the first identifying the impact of a fixed
percentage change in the parameter; the second the level of change required
to effectively force the appraisal into a ‘no net benefit’ position – i.e. where
the NPV = £0m and the BCR = 1.0:1.

TABLE 18.5 APPRAISAL SENSITIVITY TESTS (BCR)

Preferred
Option

Central Case 2.62
Capital Costs + 15% 2.35
Capital Costs + 25% 2.20
Optimism Bias 66% 2.24
Capital Costs Increase to NPV = 0 215%
Revenue Costs + 15% 2.38
Revenue Costs + 25% 2.24
Revenue Costs increase to NPV = 0 250%
No Reliability Benefits 2.17
Benefits decrease to NPV = 0 57%

18.11. The tests undertaken on the Preferred Option demonstrate that the proposals
are exceptionally robust to changes in key appraisal parameters. Even with
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significant (25%) increases in capital or operating costs the value for money
of the scheme remains above 2.0. Reliability benefits are considered to be a
robust addition to the economic case and consistent with WebTAG.
Nonetheless even if they were excluded entirely the BCR remains above 2.0.

April 2010 Changes in Appraisal Guidance

18.12. DfT have publicised changes to WebTAG which will come into force in April
next year. Two of these are relevant to the economic appraisal results for
NGT: a change in the treatment of indirect tax revenues and the inclusion of
Wider Impacts within cost benefit analysis. The impact of these changes on
the case for NGT is presented in Table 18.6.

TABLE 18.6 CHANGES IN APPRAISAL GUIDANCE (BCR)

Preferred
Option

Next Best
Alternative

Lower Cost
Alternative

Central Case 2.62 -0.05 0.67
With Change in Indirect Tax Treatment 2.81 -0.14 0.57
With Assumed Wider Impacts of 20% of
PVB 3.15 n/a 0.80

With ITR and WIs 3.37 n/a 0.68

18.13. It can be seen from Table 18.6 that the changes in guidance will improve the
case for the Preferred Option, with both changes having a positive impact on
the BCR for the Preferred Option. The opposite is seen for the alternative
options – where with BCRs of less than 1.0 the transfer of indirect taxation
from ‘below’ to ‘above’ the line makes the case worse.
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19. Wider Analysis
19.1. The following issues are considered within the Wider Analysis:

• Distribution and Equity;
• Affordability and Financial Sustainability; and
• Practicality and Public Acceptability.

19.2. These issues are relevant to the choice of scheme but do not fit easily within
the Appraisal Summary Table (AST). This is because the AST takes the
perspective of the overall public interest and is specified to avoid any double
counting of impacts, whereas the above issues reflect a more focused view
of the implications of a scheme for particular focus areas.

Distribution and Equity

19.3. This section considers the distribution of key impacts geographically and to
different groups of people. For the purposes of this application, the forms of
distribution considered include:

• Geographical distribution of impacts;
• Transport users by mode;
• The socially deprived and accessibility to all; and
• Opportunities in relation to local facilities and employment.
Geographical Distribution of Impacts

Net Impact of Preferred Option

19.4. The three scheme options (Preferred, Next Best and Lower Cost Alternative)
serve the same geographical areas of Weetwood, Headingley, Hyde Park,
University, Burmantofts, the city centre, Holbeck and Hunslet. Some of these
areas suffer local deprivation and high levels of unemployment.

19.5. All areas will benefit from the Preferred Option and those in the north and
east of Leeds will gain particular benefit from the new direct public transport
link. No area will experience any worsening of access.

Net Impact of Next Best and Lower Cost Alternatives

19.6. All areas noted above will benefit from the Next Best and Lower Cost
Alternatives and none will experience any worsening of access. The north
and east areas will not however benefit from a new direct link with this option.

Distribution of Impacts by Transport Mode

19.7. Each mode of transport was examined in turn and Table 19.1 sets out the
performance of the scheme in terms of distribution and equity.
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TABLE 19.1 DISTRIBUTION OF IMPACTS BY TRANSPORT USER GROUP

User
Group Preferred Option (NGT) Next Best Alternative Lower Cost Alternative

Private
car

The highway land take required for NGT is
balanced out by the reduction in road traffic
caused by mode shift.
Assessment: Neutral

Limited reduction in road traffic and limited
highway land take to create additional bus
priority.
Assessment: Neutral

Limited reduction in road traffic and limited
highway land take to create additional bus
priority.
Assessment: Neutral

Taxis

The highway land take required for NGT will
balance out the reduction in road traffic caused
by mode shift.
Assessment: Neutral

Limited reduction in road traffic and limited
highway land take to create additional bus
priority.
Assessment: Neutral

Limited reduction in road traffic and limited
highway land take to create additional bus
priority.
Assessment: Neutral

Bus
(incl.
NGT)

Better reliability and faster journey times on NGT
corridors through provision of priority
infrastructure. Wider benefits from the increase in
public transport usage which NGT will generate,
i.e. there will be new passengers using buses as
feeder services to NGT, and raised profile of
public transport which will improve perception of
the services. Changes to other bus services in
terms of service pattern and frequency may
benefit some users and disbenefit others.
Assessment: Beneficial

Improved bus infrastructure and some
reliability improvements.
Assessment: Beneficial

Improved bus infrastructure and some
reliability improvements.
Assessment: Beneficial

Coach

NGT routes will improve access to Leeds Bus
Station providing interchange with National
Express coach services.
Assessment: Beneficial

Although the new Park & Ride service will
serve Leeds Bus Station the market for
coach passengers is not expected to be
material.
Assessment: Neutral

Although the new Park & Ride service will
serve Leeds Bus Station the market for
coach passengers is not expected to be
material.
Assessment: Neutral

Rail
Provision of new interchange at City Square to
improve interchange between bus and rail.
Assessment: Beneficial

Provision of new interchange at City Square
to improve interchange between bus and rail.
Assessment: Beneficial

Provision of new interchange at City Square
to improve interchange between bus and rail.
Assessment: Beneficial
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User
Group Preferred Option (NGT) Next Best Alternative Lower Cost Alternative

Cycle

Cyclists will benefit from more bus lanes,
advanced stop lines and cycle lanes and cycle
tracks. However, this is offset by the loss of some
sections of cycle lanes and some road layouts
which are less favourable for cyclists. Cycle
parking at Park & Ride sites.
Assessment: Neutral

Some loss of cycle lanes e.g. Headingley Hill,
but some additional facilities elsewhere.
Cycle parking at Park & Ride sites.
Assessment: Neutral

As Next Best Alternative
Assessment: Neutral

Walk
New pedestrian crossing facilities at key junction
points on NGT routes.
Assessment: Beneficial

Limited new pedestrian facilities where
junction improvements are included.
Assessment: Neutral

Limited new pedestrian facilities where
junction improvements are included.
Assessment: Neutral

Freight
road

The highway land take required for NGT will
balance out the reduction in road traffic caused
by mode shift.
Assessment: Neutral

No material impact envisaged.
Assessment: Neutral

No material impact envisaged.
Assessment: Neutral
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Social Inclusion

19.8. This section sets out the scheme’s impact on the identified social inclusion
problems and opportunities in the area. Further detail is provided in a
standalone report on the Socio-Economic Characteristics of Leeds, which is
included in Appendix 8.

19.9. Analysis of the socio-economic characteristics of those in the areas served
by the scheme and the extent to which the scheme improves access to
opportunities, is the basis for assessment under this criterion. This is done
through the use of Index of Multiple Deprivation at district and ward level.

19.10. The index draws on a number of datasets including household overcrowding,
unemployment and income support statistics. This analysis has examined
wards served by the scheme which are amongst the most deprived,
assessing the number of households in those wards falling within a 600m
and 400m radius of any of the routes. (The 400m radius has been used to
examine potential users for the Next Best and Lower Cost Alternative as this
is the accepted walk distance to a bus route. A 600m radius has been used to
examine potential users for the Preferred Option as Stated Preference
research for the NGT project shows that people will to walk further to a
trolleybus route).

19.11. The results are presented in Table 19.2 and a ward map is presented in
Figure 19.1.

TABLE 19.2 ASSESSMENT OF DEPRIVATION ALONG THE SCHEME ROUTE

Wards located
along/close to
the proposed
routes

Population
within a 600m
radius of
route

Population
within 600m
that lives in top
25% most
deprived areas

Population
within a 400m
radius of route

Population
within 400m
that lives in top
25% most
deprived areas

Burmantofts 2,795 2,795 1,674 1,674
City & Holbeck 2,232 618 1,494 41
Harehills 763 763 0 0
Headingley 18,951 158 12,221 0
Hunslet 6,336 6,147 4,392 4,247
Richmond Hill 1,356 1,356 679 679
University 14,146 8,365 8,365 5,192
Weetwood 9,367 0 6,045 0
Total 55,991 20,201 34,875 11,833
Source: IMD
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FIGURE 19.1 WARDS WITHIN 600M OF NGT

19.12. The results in Table 19.2 show that the greatest proportions of those served
by NGT and living in deprived areas are focussed in Burmantofts, Hunslet,
Richmond Hill and Harehills. Overall 36% of those living within 600m of the
Preferred Option corridors live within the 25% most deprived areas in
England.

19.13. A similar result is apparent for the Next Best and Lower Cost Alternatives with
34% of those living within 400m of the scheme living within the 25% most
deprived areas in England.

Making Transport Accessible to All

19.14. The Preferred Option trolleybus vehicles will be fully compliant with the
Disability Discrimination Act (DDA). There will be level boarding on to
trolleybuses and more access and egress doorways than standard buses.
The new Park & Ride sites include disabled parking bays close to the
boarding facility.

19.15. The Next Best and Lower Cost Alternatives will also include the disabled
parking facilities at the new Park & Ride sites. Buses used under the options
will be fully DDA compliant and there will be level boarding.

Access to Community Facilities/Amenities

19.16. The NGT scheme will improve access to Leeds city centre which will improve
access to opportunities such as:
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• Employment;
• Job centres and Leeds Citizens Advice Bureau;
• The City’s Universities;
• Leeds General Infirmary and the Leeds city centre NHS drop in

centre;
• Leisure facilities within Leeds city centre; and
• The central library, museums and arts galleries.

19.17. The scheme will also improve access to other community facilities/amenities
including:

• Headingley and Hunslet District Centres; and
• St James’s Hospital.

19.18. The Next Best and Lower Cost Alternatives will also result in improved
access to the above opportunities, however the improvements will not be as
great, nor will direct links be provided between north and east Leeds. This
means that direct links between the two areas would not be provided to:

• The Universities;
• Headingley District Centre; and
• St James’s Hospital.

Affordability

19.19. The main affordability analysis undertaken for the Preferred Option is set out
in Sections 29 (Funding Requirements) and Section 30 (Sources of Funding)
of this document.

19.20. The Preferred Scheme would cost a total of £276.39 million in forecast
outturn prices (including assumed nominal inflation at 2.7% as advised by
DfT). This application is for total Central Government funding of £248.75
million as show in the current Regional Funding Allocation. Local
contributions making up the remaining 10% are confirmed by the Promoters
including 50% of eligible development costs between Programme Entry and
Full Approval and a significant transfer of Council land to the project following
Full Approval.

19.21. The Next Best Alternative would cost a total of £129.57 million in forecast
outturn prices. Although this is less than the Preferred Option and therefore
theoretically affordable it should be noted that it is sufficiently different from
the prioritised RFA scheme therefore introducing the risk that it may not be
confirmed as a priority by the region.

19.22. The Low Cost Alternative would cost a total £47.01 million in forecast outturn
prices. The issues identified for the Next Best Alternative also apply to this
option.



Leeds NGT – Major Scheme Business Case

19-7

Financial Sustainability

19.23. Financial Sustainability analysis considers the operating position of any
proposed transport system and any requirement for ongoing subsidy.
Revenue funding for ongoing subsidy is not available through LTP processes;
all promoted projects are expected to be commercially viable.

19.24. Revenues exceed operating costs for the Preferred Option and therefore this
option can be seen to be financially sustainable. Figure 19.2 presents the
financial position for the operator in 2016/17 showing the breakdown of costs
for a typical year of operations. Within this analysis the renewals have been
reduced an equivalent annual figure for illustration.

FIGURE 19.2 PREFERRED OPTION OPERATING SURPLUS

NGT Operating surplus in 2016/17
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19.25. The upgrade of existing bus services to hybrid diesel-electric vehicles in the
Next Best Alternative is not financially sustainable. The additional costs from
leasing the more expensive vehicles is considerably more than the additional
revenue resulting from the improvements.

19.26. The Low Cost Alternative is assumed to be delivered for no net cost on the
north and east corridors but with the additional cost of the tendered Park &
Ride service on the South Route. The additional overall revenue resulting
from this option exceeds the operating costs – however it should be noted
that only a proportion of the overall revenue would relate to the route with
additional costs.
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19.27. Additional financial modelling including further analysis of the financial
sustainability of NGT is currently underway and will be shared with DfT in due
course.

Practicality

Preferred Option

19.28. The practicality and acceptability analysis (shown in Table 19.3) indicates
that the NGT Preferred Option is deliverable.

TABLE 19.3 PREFERRED OPTION: PRACTICALITY ASSESSMENT

Issue Assessment

Feasibility
Engineering feasibility and design work has established the
technical feasibility of the scheme. The scheme would require
TWAO powers.

Enforcement

The Preferred Option is predominately segregated from other
traffic and designed to be self enforcing with the inclusion of
measures to prevent access of other vehicles onto the fully
segregated sections of the alignment. On-bus cameras will help
to enforce bus lanes.

Area of interest

The range of activities necessary to implement the Preferred
Option are largely within the control of LCC and Metro. Overlap
with third party interests largely relates to land requirements and
potential environmental impacts and measures are in place to
appropriately account for these interests.

Complexity

There are no significant obstacles to the implementation of the
scheme.
Review of the routes have considered temporary traffic
management, utility diversions, buildability, temporary land
requirements to enable construction/allow for the storage of
materials and the general impact of construction upon the
surrounding area.

Time-scale Implementation of the scheme could commence within 6 years
subject to funding and the TWAO process.

Phasing

A key benefit of scheme is to link key trip generators in the city
(e.g. hospitals, universities) to, residential areas and employment
centres as well as the Park & Ride sites. A phased approach to
approval of the scheme would prevent the cross-city benefits
from being realised.

Partitioning

Whilst the scheme could in theory be broken into specific
components, this would severely undermine the ‘system’ based
approach that NGT seeks to deliver and dilute the image of
quality. Economies of scale in terms of construction and vehicle
procurement would also be affected.

Complementarity
The Preferred Option would meet the scheme objectives
independently of wider measures. However the scheme also has
the potential to benefit from and, provide a benefit to, a number of
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Issue Assessment
complementary measures and initiatives being developed by
Metro and LCC e.g. wider urban realm enhancements, ticketing
initiatives, passenger information improvements etc.

Conflicts

As a result of the long history of potential rapid transit
interventions on the proposed corridors, conflicts with other
measures are minimal. This is reinforced by the protection of the
majority of the proposed network in the adopted Development
Plan. Smaller scale conflicts which have arisen through the work
to date are being considered through the design process.

Political nature of
proposals

The specification of the Preferred Option has been developed in
order to meet the overall scheme objectives. Those objectives in
turn have been developed in light of overarching local, regional
and national political aspirations

Next Best Alternative

19.29. The Next Best Alternative route has similar infrastructure provision to the
Preferred Option however this would not be possible along all sections of the
route (Table 19.4).

TABLE 19.4 NEXT BEST ALTERNATIVE: PRACTICALITY ASSESSMENT

Issue Assessment

Feasibility

Engineering feasibility and design work has established the
technical feasibility of the scheme. The scheme would require
Highways and Planning powers in addition to a Quality
Partnership Agreement.

Enforcement
The Next Best Alternative will include measures to prevent
access of general road traffic vehicles onto the segregated
sections of the alignment where it runs with other bus services.

Area of interest

As for the Preferred Option, the range of activities necessary to
implement the Next Best Alternative are largely within the control
of the Promoters. Overlap with third party interests largely relates
to land requirements and potential environmental impacts.

Complexity
The route is similar in places to the Preferred Option and is on
existing highway; therefore there are no significant obstacles to
the implementation of the scheme envisaged.

Time-scale Implementation could commence within 5 years subject to
funding, the powers processes and quality partnership scheme.

Phasing
As per Preferred Option, a phased approval to the scheme would
prevent the full benefit of cross-city linkages to key trip
generators from being realised.

Partitioning
As per the Preferred Option breaking the scheme into specific
components would undermine the ‘system’ based approach that
NGT seeks to deliver and dilute the image of quality.

Complementarity The Next Best Alternative would provide benefits independently
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Issue Assessment
of wider measures, but to a lesser extent than the Preferred
Option. Complementary measures and initiatives being
developed by Metro and LCC would benefit from, and be of
benefit to the scheme.

Conflicts

As per the Preferred Option, but greater scope for conflict with
wider initiatives on those sections of route where the Next Best
Alternative would follow an on-street alignment rather than a
segregated off-line route.

Political nature of
proposals

The specification of the Next Best Alternative has been
developed in order to meet the overall scheme objectives but it
does so to a lesser extent than the Preferred Option. Those
objectives in turn have been developed in light of overarching
local, regional and national political aspirations

Lower Cost Alternative

19.30. The Lower Cost Alternative generally utilises the existing infrastructure and
has been assessed as being deliverable (Table 19.5).

TABLE 19.5 LOWER COST ALTERNATIVE: PRACTICALITY ASSESSMENT

Issue Assessment

Feasibility
Engineering feasibility and design work has established the
technical feasibility of the scheme. The scheme would require a
Quality Partnership to implement.

Enforcement The Lower Cost Alternative scheme will utilise existing
enforcement measures.

Area of interest

As for the Next Best Alternative, the range of activities necessary
to implement the Lower Cost Alternative are largely within the
control of the Promoters. Overlap with third party interests is
much less than for the Next Best Alternative.

Complexity
This alternative option predominately utilises existing
infrastructure with limited upgrades and improvements. As such
the level of complexity is less than for the Next Best Alternative.

Time-scale
Implementation of the scheme could be delivered within 5 years
subject to funding and implementation of a Quality Partnership
scheme.

Phasing
As per Next Best Alternative, a phased approval to the scheme
would prevent the full benefit of cross-city linkages to key trip
generators from being realised.

Partitioning
Breaking the scheme into specific components would undermine
the ‘system’ based approach that NGT seeks to deliver, but to a
lesser extent than the Next Best Alternative.

Complementarity

The Lower Cost Alternative would provide benefits independently
of wider measures, but to a lesser extent than the Next Best
Alternative. Other measures and initiatives being developed by
Metro and LCC would be of benefit to the scheme.
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Issue Assessment

Conflicts

As per the Preferred Option, but greater scope for conflict with
wider initiatives on those sections of route where the Lower Cost
Alternative would follow an on-street alignment rather than a
segregated off-line route.

Political nature of
proposals

The specification of the Lower Cost Alternative has been
developed in order to meet the overall scheme objectives where
possible, but it does so to a lesser extent than the Next Best
Alternative. Those objectives in turn have been developed in light
of overarching local, regional and national political aspirations

Public Acceptability

19.31. In terms of public acceptability, two separate consultation exercises have
been undertaken on NGT, in addition to an ongoing programme of
stakeholder engagement. This has enabled the Promoters to gain a greater
understanding of any issues which could potentially impact upon scheme
practicality. Further details about the consultation and engagement process
are provided in Section 25.

Preferred Option

19.32. Previous consultation exercises have demonstrated strong public support for
NGT and as such public acceptability is not expected to present significant
barriers to scheme delivery. This was highlighted in the most recent
consultation exercise (undertaken in 2009) which found that 77% of
respondents supported the proposals for the Preferred Option.

Next Best Alternative

19.33. Based on the public consultation undertaken to date, the Promoters expect a
lower level of public acceptability for the Next Best Alternative both in terms
of the proposed mode and the level of infrastructure provided. In terms of
mode issues, the findings from the summer 2009 consultation found that 76%
of respondents supported the use of Trolleybus. The previous consultation
undertaken in winter 2008 had also found that over one third of those who
filled in a questionnaire wanted to see cleaner and more environmentally
friendly vehicles. Overall the preferred trolleybus option would have greater
potential to meet this aspiration.

19.34. A key issue to have arisen in both NGT public consultation exercises to date
(and indeed through Metro’s ongoing general market research programme),
is the aspiration for more reliable services. The lower level of segregation
proposed under the Next Best Alternative is expected to lead to reduced
levels of reliability in comparison with the Preferred Option. This could
therefore have a negative impact on levels of public acceptability for this
option.
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Lower Cost Alternative

19.35. The Lower Cost Alternative is expected to attract significantly lower levels of
public support compared to the Preferred Option and Next Best Alternative.
With regard to the proposed mode, use of diesel buses is unlikely to meet the
environmental aspirations identified through previous consultation exercises,
as outlined above. Due to the reduced level of segregation, which is
proposed under the Lower Cost Alternative, overall levels of public
acceptability are also likely to be lower in terms of the ability to meet
aspirations for improved reliability.
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20. Value for Money Case Summary
20.1. This section brings the various aspects of the Value for Money Case into a

summary of the performance of Leeds NGT trolleybus network and the two
alternative options that have been fully appraised alongside it.

Appraisal against Government Objectives

20.2. Overall all three options provide a reasonable fit with Central Government
NATA Objectives. The Appraisal Summary Table for the Preferred Option is
presented as Table 20.2 and the Next Best and Lower Cost alternatives as
Table 20.3 and Table 20.4 respectively. Table 20.1 presents a comparison of
the assessment against NATA sub-objectives for the options.

TABLE 20.1 APPRAISAL SUMMARY TABLE – COMPARISON OF OPTIONS

Environment Preferred Next Best Low Cost
Noise Slight Ben Neutral Neutral
Local Air Quality Mod Ben Slight Ben Slight Ben
Greenhouse Gases Slight Adverse Slight Adverse Slight Adverse
Landscape Slight Adverse Neutral Neutral
Townscape Slight Ben Neutral Slight Adverse
Heritage of Historic Resources Mod Adverse Slight Adverse Neutral
Biodiversity Mod Adverse Slight Adverse Slight Adverse
Water Environment Neutral Neutral Neutral
Physical Fitness Slight Ben Neutral Neutral
Journey Ambience Strong Ben Mod Ben Slight Ben
Safety Preferred Next Best Low Cost
Accidents PVB £4m PVB £2m PVB £1m
Security Strong Ben Mod Ben Slight Ben
Economy Preferred Next Best Low Cost
Public Accounts PVC £210m PVC £134m PVC £53m
TEE: Net Business Impact PVB -£68m PVB -£58m PVB £5m
TEE: Consumers PVB £520m PVB £52m PVB £29m
Reliability PVB £94m Slight Ben Neutral
Wider Economic Impacts Strong Ben Slight Ben Neutral
Accessibility Preferred Next Best Low Cost
Option Values Strong Ben Mod Ben Mod Ben
Severance Mod Ben Slight Ben Neutral
Access to the Transport System Mod Ben Neutral Neutral
Interchange Preferred Next Best Low Cost
Transport Interchange Mod Ben Mod Ben Mod Ben
Land Use Policy Beneficial Beneficial Beneficial
Other Government Policies Beneficial Beneficial Beneficial
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Figure 20.2 Preferred Option Appraisal Summary Table

Option: Preferred NGT Option Description: 14 km three line trolleybus network Problems: Existing bus services uncompetitive and unreliable Present Value of Costs to
Public Accounts: £239m

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE ASSESSMENT ASSESSMENT

ENVIRONMENT Noise Construction noise impacts. Impacts due to movement of vehicles/Park & Ride traffic Less people annoyed by noise Net population win of 85

Local Air Quality Improvement in local air quality by 2016 although increase in regional emissions Air quality effects at properties
(Improvement/No effect/Deterioration)

NO2 :27,621 / 1,031 / 26,404
PM10: 28,076 / 1,031 / 25,949

In 2016:
NO2 -1,891
PM10 -91

Greenhouse Gases Increase in C emissions (without crossing) - increase over time due to traffic growth 2016 – 0.4% increase in emissions Change in of C = 1,333 tonnes

Landscape Loss of greenspace and mature trees, particularly at the Bodington Park & Ride n/a Slight Adverse

Townscape Loss of some townscape features and physical/visual impacts of OHLE n/a Slight beneficial with mitigation

Heritage of Historic Resources Localised adverse effects on historic resources. Mitigation of some impacts possible. n/a Moderate Adverse

Biodiversity Loss of woodland habitats/mature trees in off-line areas. Disturbance to Protected Species n/a Moderate Adverse

Water Environment Limited construction impact on groundwater quality. Low potential for operation impact. n/a Neutral

Physical Fitness System will encourage public transport use. Associated improvements to walking/cycling n/a Slight Beneficial

Journey Ambience Modern high quality system. Improvements to traveller care, views and stress levels n/a Strong Beneficial

SAFETY Accidents Overall reduction in vehicle km (taking account of bus service changes) 2,400 less accidents (128 less injuries) PVB £4m

Security Best practice design: effective lighting, CCTV, help points, landscaping, natural surveillance n/a Strong Beneficial

ECONOMY Public Accounts Central Govt PVC, Local Govt PVC PVC £210m

Transport Economic
Efficiency: Business Users &
Transport Providers

Users PVB, Transport Providers PVB,
Other PVB

PVB -£68m

Transport Economic
Efficiency: Consumers

Users PVB PVB £520m

Reliability Users PVB PVB £94m

Wider Economic Impacts Analysis is currently ongoing and is expected to show material benefits n/a Strong Beneficial

ACCESSIBILITY Option Values NGT represents a new transport opportunity particularly as an alternative to private car n/a Strong Beneficial

Severance Associated pedestrian crossings and cycle facilities will reduce current severance n/a Moderate Beneficial

Access to the Transport
System

NGT will provide faster public transport links to key facilities and improve links between north
and east Leeds

1.7% increase in non-car households
with access to facilities on route

Moderate Beneficial

INTEGRATION Transport Interchange Provides high quality stops and new interchange opportunities n/a Moderate Beneficial

Land-Use Policy Consistent with land use policy n/a Beneficial

Other Government Policies In alignment with other Government policies n/a Beneficial





Figure 20.3 Next Best Alternative Appraisal Summary Table

Option: Next Best Alternative Option Description: Upgrade of existing to hybrid buses plus P&R Problems: Existing bus services uncompetitive and unreliable Present Value of Costs to
Public Accounts: £110m

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE ASSESSMENT ASSESSMENT

ENVIRONMENT Noise Construction noise plus operational noise from diesel-electric buses and Park & Ride traffic Quantification pending traffic data Neutral

Local Air Quality Improvement in local air quality by 2016 although increase in regional emissions Quantification pending traffic data Slight Beneficial

Greenhouse Gases Greenhouse gas emissions slightly higher from to diesel-electric vehicles. Quantification pending traffic data Slight Adverse

Landscape Loss of greenspace/trees particularly at Park & Rides compared to Do Minimum n/a Neutral with mitigation

Townscape Loss of some townscape features and physical/visual impacts resulting from road widening n/a Neutral with mitigation

Heritage of Historic Resources Limited loss of heritage assets arising from widening/realignment – some mitigation possible n/a Slight Adverse

Biodiversity Restricted habitat loss due to limited off-line sections n/a Slight Adverse

Water Environment No long term water quality or flood risk impacts. Construction impacts can be mitigated. n/a Neutral

Physical Fitness Will encourage public transport use. Limited improvements to walking/cycling links. n/a Neutral

Journey Ambience Moderate improvements to traveller care, views and stress levels. n/a Moderate Beneficial

SAFETY Accidents Overall slight reduction in net equivalent car km 1,100 less accidents (61 less injuries) PVB £2m

Security Best practice design: effective lighting, CCTV, landscaping, natural surveillance n/a Moderate Beneficial

ECONOMY Public Accounts Central Govt PVC, Local Govt PVC PVC £134m

Transport Economic
Efficiency: Business Users &
Transport Providers

Users PVB, Transport Providers PVB,
Other PVB

PVB -£58m

Transport Economic
Efficiency: Consumers

Users PVB PVB £52m

Reliability Reliability improvements will result from priority measures but to a lesser extent than the PO n/a Slight Beneficial

Wider Economic Impacts Analysis is currently ongoing but is not expected to show material benefits n/a Slight Beneficial

ACCESSIBILITY Option Values Park & Ride sites represent a new public transport alternative to some car users n/a Moderate Beneficial

Severance Limited associated pedestrian crossings will reduce current severance n/a Slight Beneficial

Access to the Transport
System

Public transport journey times reduced but no new direct transport links created n/a Neutral

INTEGRATION Transport Interchange Provides improved quality stops and some new interchange opportunities n/a Moderate Beneficial

Land-Use Policy Consistent with land use policy n/a Beneficial

Other Government Policies In alignment with other Government policies n/a Beneficial





Figure 20.4 Lower Cost Alternative Appraisal Summary Table

Option: Low Cost Alternative Option Description: Limited bus priority measures plus P&R Problems: Existing bus services uncompetitive and unreliable Present Value of Costs to
Public Accounts: £39m

OBJECTIVE SUB-OBJECTIVE QUALITATIVE IMPACTS QUANTITATIVE ASSESSMENT ASSESSMENT

ENVIRONMENT Noise Construction noise plus operational noise of diesel buses and Park & Ride traffic Quantification pending traffic data Neutral

Local Air Quality Improvement in local air quality by 2016 although increase in regional emissions Quantification pending traffic data Slight Beneficial

Greenhouse Gases Greenhouse gas emissions slightly higher in the LCA due to use of diesel vehicles. Quantification pending traffic data Slight Adverse

Landscape Smaller size of Park & Ride sites will result in reduced loss of greenspace. n/a Neutral with mitigation

Townscape Reduced loss of townscape features, therefore lower impact compared to NBA. n/a Slight Adverse

Heritage of Historic Resources Majority of effects mitigated. Potential for archaeological effects at Park and Ride sites n/a Neutral

Biodiversity No off-line route proposed so negligible effect due to minimal habitat loss. n/a Slight Adverse

Water Environment Minimal potential for effects on water environment due to limited construction activity n/a Neutral

Physical Fitness Limited ability to encourage public transport use; no enhancements to pedestrian/cycle links. n/a Neutral

Journey Ambience Slight improvements to traveller care, views and stress levels from existing conditions. n/a Slight Beneficial

SAFETY Accidents Overall slight reduction in car km 980 less accidents (52 less injuries) PVB £1m

Security Effective lighting, CCTV, landscaping, natural surveillance where necessary n/a Slight Beneficial

ECONOMY Public Accounts Central Govt PVC, Local Govt PVC PVC £53m

Transport Economic
Efficiency: Business Users &
Transport Providers

Users PVB, Transport Providers PVB,
Other PVB

PVB £5m

Transport Economic
Efficiency: Consumers

Users PVB PVB £29m

Reliability Reliability benefit over existing conditions from priority measures will be limited n/a Neutral

Wider Economic Impacts Analysis is currently ongoing but is not expected to show benefit n/a Neutral

ACCESSIBILITY Option Values Park & Ride sites represent a new public transport alternative to some car users n/a Moderate Beneficial

Severance Limited associated pedestrian crossings will reduce current severance n/a Neutral

Access to the Transport
System

Public transport journey times reduced but no new direct transport links created n/a Neutral

INTEGRATION Transport Interchange Provides improved quality stops and some new interchange opportunities n/a Moderate Beneficial

Land-Use Policy Consistent with land use policy n/a Beneficial

Other Government Policies In alignment with other Government policies n/a Beneficial
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20.3. Across Central Government objectives it can be seen that the Preferred
Option of the NGT trolleybus network outperforms the Next Best and Lower
Cost alternatives. As would be expected from a more intensive infrastructure
solution, it does have some adverse impact on the Environment – but this is
clearly outweighed by the other benefits of the scheme. Only in the areas of
Heritage of Historic Resources and Biodiversity are the Environmental
impacts more negative than the alternatives. The scoring in both sub-
objectives is a result of adverse impacts over short sections of the scheme.

20.4. The Next Best Alternative can also be seen to be a balanced scheme, with
some adverse environmental impacts counteracted by benefits against other
sub-objectives. In particular local air quality emissions are a different picture
to the Preferred Option, due to the use of hybrid vehicles which in some
areas will operate in diesel mode and because less mode shift is forecast
than for NGT. In general the impacts of the Next Best Alternative are less
than the Preferred Option.

20.5. The Lower Cost Alternative has lesser impacts than the two other options
against all appraisal sub-objectives. The lower level of investment included
does mean that the only adverse environmental impacts are against
Townscape and Biodiversity and are limited in their effect. However this
reduction in impact must be considered against the significantly reduced
benefits arising from this option.

Cost Benefit Analysis

20.6. The Preferred Option delivers a strong economic performance with a Benefit
to Cost Ratio of 2.6:1 and an NPV of £341 million. A range of sensitivity tests
have been undertaken on the proposals; these demonstrate that the central
case assessment is robust and the underlying assumptions are reasonable.

20.7. The Next Best Alternative delivers a poor economic performance with a
negative NPV, principally as a result of the additional operating cost burden
of hybrid vehicles, exceeding additional revenue and benefits received.

20.8. The Lower Cost Alternative also does not represent public sector value for
money with a Benefit to Cost Ratio of 0.7:1 and an NPV of -£18 million.

20.9. The economic performance of the three options shows that the Promoters’
selection of the Preferred Option is justified on this basis; as it is clearly the
best option.

Wider Analysis

20.10. Against the analysis of Distribution and Equity the Preferred Option proves
itself to be the better scheme particularly because of the creation of a direct
service between north and east Leeds. The greater level of investment



Leeds NGT – Major Scheme Business Case

20-8

justified within the Preferred Option allows any impact on other modes to be
better mitigated, assisted by the higher level of mode shift under this option.

20.11. Although the Preferred Option requires more funding in total than either
alternative it is noted that it is the only of all three options which has funding
prioritised in the current Regional Funding Allocation and is the only option
which represents economic Value for Money.

20.12. The Preferred Option would be broadly financially sustainable over the
appraisal period with revenues exceeding operating costs. The Next Best
Alternative would not be financially sustainable – the increased lease costs of
Hybrid vehicles being considerably more than the additional revenue
received. The Lower Cost Alternative would generate additional revenue for
no additional service operating cost on the north and east lines. This revenue
exceeds the additional maintenance costs associated with the scheme and
the costs of operating the Park & Ride service –therefore the Lower Cost
Alternative is also financially sustainable.

20.13. All three schemes are considered to be practical in terms of their ability to be
implemented. Unlike the Preferred Option, the alternative options do not have
the advantage of being able to combine all powers required to construct and
operate in a single TWAO application. The public acceptability of the NGT
trolleybus network has been clearly demonstrated during development.

20.14. There is significantly less key stakeholder support for either alternative
option, as they do not meet the scheme objectives to the same extent as the
trolleybus option. They also would not satisfy the public’s requirement for a
high quality, low environmental impact mode or allow regulation of service
patterns and fares – all of which showed up as significant concerns in the
consultation exercise.

Conclusions

20.15. Against all sections of the Value for Money case, the preferred scheme of
Leeds New Generation Transport is the superior option. While the Next Best
and Lower Cost alternatives offer some benefits for less investment and with
less environmental impact in some areas, both have extremely poor
economic performance and therefore could not be justified for
implementation.
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21. Project Governance

Introduction

21.1. The key to the successful delivery of NGT is a positive approach from all of
the organisations involved and in terms of the attitude and aspirations of the
Project Team. The Project Team has adopted an evolving, flexible approach
to the development of NGT, which is able to adapt to the challenges faced
throughout the project lifecycle.

21.2. Collaborative working is inherent throughout the project, assisted by the
initiation of a Joint Venture Agreement (JVA), between LCC and Metro (see
Appendix 1). Both LCC and Metro have committed significant resources to
the scheme and are supported by an extensive team of professional
consultants. These organisations make up the Project Team.

Project Management Principles

21.3. Robust project and programme management principles have been adopted
within the NGT Project to provide guidance, support and best practice
processes. These can be summarised as follows:

• Project Management: the project management approach follows
PRINCE2/Managing Successful Programmes (MSP) methodology,
as advocated by current DfT guidance;

• Project Controls: to successfully manage project risks and support
scheme delivery on time and within budget;

• Risk Management: to inform the identification, categorisation,
analysis and management of potential project risks and
opportunities;

• Value Management: intended to increase the balance of scheme
benefit in relation to cost and risk; and

• Stakeholder Management: to effectively identify, analyse and
communicate with stakeholders throughout the project.

21.4. The project management strategy is defined in the Project Initiation
Document (PID). The PID sets out a comprehensive methodology for how
the project will be executed, monitored and controlled to meet the objectives
of the Promoters. A full copy of the PID is attached at Appendix 47.

Key Roles and Responsibilities

21.5. The management of the project is structured on two levels: The NGT Project
Board and the Project Team Management Group (PTMG). The NGT Project
Board is ultimately responsible for the delivery of the project and the role of
the PTMG is to manage the delivery of the project.
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21.6. The key roles and responsibilities within the NGT project are summarised in
Figure 21.1.

FIGURE 21.1 KEY ROLES AND RESPONSIBILITIES

NGT Project Board

21.7. The NGT Project Board provides strategic guidance and approvals and
decision making authority for the project. It also ensures that the project is
developed and managed appropriately.

21.8. The Project Board also provides a link to Elected Members and Portfolio
Holders within both the ITA and LCC. It comprises of senior officers from
Metro and LCC in addition to a representative of Government Office for
Yorkshire and the Humber (GOYH). Table 21.1 provides an overview of the
leadership structure of the NGT Project Board.

TABLE 21.1 NGT PROJECT BOARD: CHAIR AND DEPUTY CHAIR

Name Role Responsibility

Kieran Preston
OBE

Director General Metro
Senior Responsible Owner/
Project Sponsor

Chair of the NGT Project Board
Business Case Owner

Jean Dent Director of City Development LCC
Deputy Chair the NGT Project
Board
Joint Business Case Owner
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21.9. A summary of the roles and responsibilities of the other NGT Project Board
members and a copy of the Terms of Reference are available in the PID (see
Appendix 47) under Section 6: NGT Project Governance.

Project Team Management Group

21.10. The NGT PTMG is responsible to the Project Board and will ensure delivery
of the project within the agreed parameters. Acting in the capacity of a
Steering Group, it consists of officers from Metro and LCC, in addition to
senior representatives from the appointed advisors’ teams.

21.11. The remit of the PTMG is to ensure sustained progress on the development
of the project, with adherence to identified and agreed target budgets.

21.12. The PTMG meets once a month to discuss progress across all areas of the
project. Progress update reports are provided by each advisor team and
members of the Project Team to identify issues arising since the last meeting
as well as forthcoming actions. The PTMG also provides technical advice to
the NGT Project Board as required.

21.13. The PID (attached at Appendix 47) provides details of PTMG’s membership,
roles and responsibilities (under section 6 – NGT Project Governance).

Project Director

21.14. Dave Haskins from Metro is the nominated NGT Project Director. His
responsibilities include day-to-day project management and ensuring that
resources are allocated and managed appropriately. Francis Linley is the
LCC NGT Coordinator and he manages the liaison and interaction between
Metro and LCC. Generic roles and responsibilities for Dave Haskins and
Francis Linley include:

• Ensuring the timely delivery of the project;
• Ensuring that the respective Executive Boards are briefed and

appropriately equipped to make decisions at the required times; and
• Managing the resources and interfaces between the various

departments within Metro and LCC.
21.15. Dave Haskins chairs the PTMG and leads the Modelling and Appraisal and

Options Appraisal Working Groups. Francis Linley leads the Urban Realm
and Environment Working Group.

Project Manager

21.16. The Project Director and the LCC Coordinator are supported by the Project
Manager, Steve Hemingway, who is seconded to Metro from Turner and
Townsend. His responsibilities include:

• Planning and monitoring project activities;
• Management of design compliance, cost control and time control;
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• Maintenance and use of the Project Risk Register to manage risks and
report material changes;

• Management of change control procedures;
• Organising the consultant team and monitoring their performance;
• Development of the procurement strategy;
• Management of the planning, design, procurement, construction,

commissioning and handover processes; and
• Reporting on agreed reporting lines throughout the project.
Working Groups

21.17. Working Groups have been established for each detailed technical
workstream. Some are ‘task and finish’ groups whilst others meet on a
weekly, fortnightly or monthly basis as required. Currently there are over 14
Working Groups and further detail regarding the scope and membership of
these groups is provided in section 6 of the PID (see Appendix 47).

Promotion and Delivery Agreements

21.18. A Joint Venture Agreement (JVA) has been developed between the scheme
Promoters, Metro and LCC. It sets out the responsibilities and liabilities of
each party (and to each other) in relation to advancing the scheme to the
next stage.

21.19. Both parties have agreed that following Programme Entry, they will enter a
further agreement which will cover the detailed working arrangements for the
next stages of the Project.

Arrangements for Reporting and Decision Making

21.20. The Project Board holds the ultimate responsibility for the successful delivery
of the project. The PTMG report to the Board and the Working Groups feed
into the PTMG or Project Board as appropriate. Other reporting and decision
making arrangements, including reporting frequencies and delegation
arrangements are illustrated in Figure 21.2.
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FIGURE 21.2 NGT REPORTING AND DECISION MAKING ARRANGEMENTS

Project Resources

21.21. The NGT Project Team is a multi-organisational team located at Phoenix
House in Leeds city centre. Team members include Metro and LCC staff, in
addition to Turner and Townsend Project Management and Cost
Management staff. The NGT Project Team is led by the Project Director and
assisted by the Project Manager.

21.22. The Project Team is supported by specialist advisors in the following
disciplines:

• Project, Cost and Risk Management - (Turner and Townsend);
• Design, Engineering and Operations - (Mott MacDonald);
• Transport Economic Appraisal and Modelling - (Steer Davies Gleave);
• Commercial Finance and Procurement - (KPMG);
• Contract, Commercial and Land Law - (DLA Piper); and
• Transport Works Act Orders - (Bircham Dyson Bell).

21.23. The Project Team also utilises additional resources from both Metro and
LCC, including staff from Public Relations, Marketing, Legal, IT, Highways
and Planning. Additional specialist resources, for tasks such as
environmental surveys, land referencing, etc, are procured as required. As
the project progresses to the next stage, there is an increasing need for
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further resources and this is currently being addressed by both Metro and
LCC in order to identify both the level and nature of any resources required.
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22. Project Planning

Project Programme

22.1. An overview of the NGT Project programme is attached in Appendix 48. This
provides a breakdown of activities and the duration of these activities from
submission of the MSBC to the start of operation. A summary of the project
programme is provided below in Figure 22.1.

22.2. The activities listed and their durations and dependencies have been based
on inputs from and consultations with appropriate members of the Project
Team.

Milestones

22.3. The project programme highlights a number of milestones throughout the
lifecycle of the project. The key project milestones are summarised in
Table 22.1.

TABLE 22.1 KEY PROJECT MILESTONES

Milestone Date
DfT Programme Entry December 2009
TWAO application March 2010
Secretary of State decision on TWAO December 2011
DfT Conditional Approval April 2012
Selection of preferred tenders April 2013
Full approval June 2013
Contract award July 2013
Start of construction September 2013
Start of operations March 2016
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FIGURE 22.1 NGT PROJECT PROGRAMME
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Key Dependencies

22.4. The key dependencies for the project have been identified in order to ensure
that critical issues are addressed at appropriate points within the project
lifecycle. A full description of the identified project dependences is provided in
the PID (see Appendix 47) and the key dependencies can be summarised as
follows:

• Eastgate city loop issue: The proposed Eastgate development
plans impact on the final NGT alignment for the Limits of Deviation
and operating proposals for a city loop. Land acquisition and
compensation costs remain a risk while delivery of the development
remains uncertain. The scheme to be submitted for NGT will seek
approval for the full city loop, but delivery of the
Headrow/Eastgate/Millgarth section may have to be deferred pending
completion of the Eastgate/Harewood development. Interim
arrangements to allow operation of the network in these
circumstances are currently under development;

• Balm Road Bridge: Treatment of the existing bridge to accommodate
NGT remains a risk to the project if Network Rail require the bridge to
be rebuilt;

• Balm Road Depot Site: The proposed site is dependent upon
Network Rail’s agreement to enter into a contract to allow NGT to
operate close to existing railway lines;

• Leeds Bridge: Treatment of the bridge is dependent on survey work
which has been commissioned and the requirements of LCC
Highways & Transportation Service; and

• Bodington Park & Ride: Land for the site is currently owned by
Leeds University and in use as sports pitches. There is a requirement
to relocate and replace the pitches and present assumptions are that
a replacement site at King Lane is acceptable. A side agreement on
how the relocated pitches and changing facilities will be achieved also
needs to be reached before the TWAO is submitted.

22.5. In addition there are also specific dependencies involving the Highway
Agency which can be summarised as achieving Highway Agency approvals
to the proposed works.

22.6. The above mentioned dependencies have been identified as project risks
and measures to mitigate these have been developed. Further details are set
out in the Risk Registers which are included at Appendix 6.
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Tasks on the Critical Path

22.7. The project programme also identifies those activities which are considered
to form part of the critical path, these include:

• Achievement of Programme Entry from DfT;
• Securing TWAO powers;
• Procurement timescale; and
• Construction.

Impacts of Delay

22.8. A delay in achieving Programme Entry will have a significant impact on the
timescales within which the Promoters can gain TWAO powers for the further
development of the project. The Promoters are unable to take the
development of the scheme forward without Central Government
commitment to the costs of the project.

22.9. The impact of delay to the programme, caused by a delay in seeking and
obtaining TWAO powers, will translate into further delays to the development
of the project (e.g. in terms of technical specification and procurement
processes).

22.10. The Promoters are seeking to gain Programme Entry and TWAO powers
within the timescales set out in the project programme in order to maintain
momentum on the project (thereby reducing or avoiding costs of inertia, delay
and re-mobilisation). A further challenge is to achieve the agreed RFA spend
profile in order that the project is not affected by other potential project spend
within the region.

22.11. If timely Programme Entry is not achieved, it is likely that there will be
complications in terms of the RFA spend profile and likely increases in project
costs due to inflation.
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23. Powers and Consents

Introduction

23.1. The NGT scheme is likely to require the following powers and consents:

• Authority to construct, operate and maintain the permanent
infrastructure;

• Planning permission;
• Listed building and conservation area consent;
• Compulsory purchase powers, including powers to fix overhead line

electrical equipment to buildings;
• Powers to modify highways;
• Traffic regulation controls; and
• Powers to operate NGT as a transport undertaking.

23.2. In addition a number of other powers and consents may also be required
including:

• Quality Partnership or Contract scheme and a ticketing scheme;
• Railway possessions and associated consents;
• Protected species licences;
• Land drainage consents;
• Construction noise approval under the Control of Pollution Act 1974;

and
• Powers under the Highways Act to create “Special Streets”.

Transport and Works Act Powers

23.3. The majority of the powers required (including all those listed above, other
than listed building and conservation area consents) can be obtained and will
be sought by way of an Order under the Transport and Works Act 1992 and
an associated application for Deemed Planning Consent under section
90(2A) of the Town and Country Planning Act 1990.

23.4. No TWAO has yet been made for a trolleybus system, but the making of such
orders for this purpose is expressly contemplated by the Act. In many
respects it will be similar to those TWAOs already granted for tram schemes
in various parts of the country.

23.5. The scheme does not fall within the scope of a nationally significant
infrastructure project that requires a Development Consent order under the
Planning Act 2008.



Leeds NGT – Major Scheme Business Case

23-2

Other Powers Required

23.6. Listed Building Consent and Conservation Area Consent will be required for
various aspects of the scheme, particularly in the city centre and in
Headingley. Such additional consents are required where works affect a
Listed Building or its curtilage, or take place within a Conservation Area.

23.7. A Statutory Quality Partnership (SQP) or a Quality Contract under the
Transport Act 2000, may be desirable as part of the arrangements to govern
the relationship between Metro and LCC (as the scheme providers) and the
bus operators. Such an arrangement could define the quality of bus facilities
and services to be provided by operators and restrict access to transport
facilities provided by LCC. Likewise, it may also be desirable for there to be a
ticketing scheme under the Transport Act 2000.

23.8. Any SQP or ticketing scheme may relate purely to NGT vehicles or extend to
other categories of buses.

23.9. On the South Line, some interference with operational railway land is in
prospect. This is likely to require agreement for Railway Possessions and
associated Asset Protection Agreements.

23.10. Other ancillary consents may also be required for the purposes of the NGT
works. These include:

• Protected species licences e.g. to disturb any bats roosting in
property or trees interfered with by the NGT works;

• Consents from the Environment Agency for any works interfering with
a main river; and

• Approval from LCC under the Control of Pollution Act 1974 to
specified noise levels in relation to construction activities.

Process for Obtaining Powers

23.11. The process for obtaining a TWAO and associated section 90(2A) Planning
Direction is governed by the Transport and Works (Applications and
Objections Procedure), (England and Wales) Rules 2006 and the Transport
and Works (Inquiries Procedure) Rules 2004. In essence, the process
involves:

• An application to the Secretary of State, supported by plans and other
prescribed documents;

• Contemporaneous advertisement and notifications to statutory
stakeholders and interested parties;

• A forty two day objection period;
• Referral of objections which are not resolved by agreement to a

written representation procedure or to a public inquiry or hearing;
• A report by the inquiry inspector to the Secretary of State;
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• Determination by the Secretary of State;
• Referral to Special Parliamentary Procedure if the provisions of the

Acquisition of Land Act 1981 are triggered in relation to the acquisition
of common land or public open space;

• Advertisement of the final determination; and
• A six week statutory challenge period.

23.12. At present, in common with other major Transport and Works applications to
date, it is assumed that a public local inquiry will be required.

23.13. It is also possible, as was the case with the Leeds Supertram Extension
Order, that Special Parliamentary Procedure may apply. In that case, the
procedure was quickly completed and gave rise to no further hearings.

23.14. Any Listed Building or Conservation Consents must be applied for in the
conventional way to LCC as the Local Planning Authority. However,
assuming (as is intended) that the applications are made contemporaneously
with the TWAO application, they will be subject to automatic call in by the
Secretary of State for Communities and Local Government. They can then be
determined contemporaneously with the TWAO.

23.15. The other powers and consents referred to above, will be applied for under
the various applicable statutory regimes. It is envisaged that this will take
place after the TWAO has been obtained, as has happened on other TWAO
schemes. The exception will be the protected species licences which may
need to be determined contemporaneously with the TWAO application.

23.16. It is envisaged that both the TWAO and all other powers and consents will be
applied for jointly by Metro and LCC. However it is possible that responsibility
for obtaining some ancillary consents could be delegated to a
concessionaire.
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24. Risk Management

Introduction

24.1. A Risk Management Framework has been developed for the project which:

• Enables risk management processes to be employed and recorded
throughout the project lifecycle;

• Details the risk control mechanisms to allow effective monitoring and
evaluation; and

• Develops a Risk Register that captures the project risks and
evaluates them against cost, schedule and quality impacts.

24.2. The Risk Management Framework, which is explained in detail in Appendix
49, is rigorously monitored and updated through regular risk workshops and
risk meetings. An NGT Risk Manager has been appointed who is responsible
for overseeing the risk management process.

Risk Assessment and Review Process

24.3. Risk Management for the project operates on the premise that risks occur
across all project phases, therefore it must operate continually and
consistently at all times. Risk Management is applied on three levels:

• Strategic Risk Management: applied during the initial project phase
and is concerned with risks which will influence the achievement of
project objectives. Risks at this level are high-level and strategic;

• Project Risk Management: undertaken throughout the project and
focuses on project level risks to the point of operation, allowing the
Project Team to create and manage risk contingencies; and

• Operational Risk Management: this will focus on the risks
associated with the completed project once operational, and is
considered as part of the project design process.

24.4. Figure 24.1 illustrates the process for identifying, evaluating and managing
risks on the NGT project. Risks are assessed by establishing the likelihood
(probability) and impacts (consequence – time and cost). The expected risk
value is estimated using the Monte Carlo modelling tool.

24.5. Risk owners are assigned to each risk and mitigation/treatment plans are
developed for each one, with target completion dates. These are reviewed
monthly to ensure that the risks are actively managed. Risk Status Reports
are prepared and sent to the bi-monthly NGT Project Board meetings.

24.6. Periodic evaluation of risk values also takes place to control and further
reduce the expected value of the total project risk, to ensure a more confident
risk estimate for the project.
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FIGURE 24.1 RISK IDENTIFICATION, EVALUATION AND MANAGEMENT

Risk Register

24.7. A Risk Register is a database of all project risks. It contains details of the risk
assessment, mitigation/fallback plans and accountable people. It is a live
document and a central control point for risk, which is continuously updated
to provide an accurate account of the current risk profile.

24.8. Two Risk Registers have been developed for the NGT project as follows:

• Strategic Risk Register: contains high level risks which have
significant impacts on the programme; and

• Project Risk Register: contains project risks which were assessed
as part of the QRA and valued using Monte Carlo modelling.

24.9. The Strategic and Project Risk Registers are attached as Appendix 6
Information about how the risks were scored and assessed is also included in
these documents.

Mitigation Plans

24.10. Mitigation actions are developed for each risk to ensure risks proceed to an
‘as low as reasonably practical’ position. These are summarised on the Risk
Registers and are reviewed on a continuous basis, including at the bi-
monthly Project Board meetings and during Risk Workshops.
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Headline Risks

24.11. Table 24.1 sets out the headline risks for the project and provides details
about the probability, impact, control measures and Risk Owner.

Quantified Risk Assessment

24.12. A robust QRA process has been implemented throughout the development of
the NGT proposals. Three separate QRA workshops have taken place in
2009 (in January, April and July), to review the Risk Management Framework
and Risk Registers. The results from these workshops have been used to
help inform the design process for NGT, through incorporating mitigation
measures within the design where appropriate.

24.13. A consolidated risk report which provides further details relating to the
movement, quantification and mitigation of risks to date, is attached at
Appendix 50.

24.14. The QRA process has been driven by QRA modelling using the Monte Carlo
modelling tool.

Ongoing Plans for Risk Management

24.15. The ongoing plans for Risk Management vary according to the type of risk as
follows:

• Most Significant Risks: reporting must highlight the risks for which
management actions have the most to gain. Changes to such risks are
tracked from one review to the next, in order to identify significant
changes that can be attributed to effective management actions or lack
of action;

• New Risks: new risks are identified formally and informally and are
captured and reported. This is done by submitting the relevant
information to the Risk Manager using the Risk Identification form,
rather than waiting for a formal risk review; and

• Closed Out Risks: will be recorded with details about why the risks are
no longer valid.

24.16. The effectiveness of management responses to risk are evaluated at the Risk
Workshops. Information on this, and that also captured at risk meetings, are
collated and disseminated to the Project Team and Project Board in Risk
Workshop Reports.
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TABLE 24.1 KEY DELIVERY RISKS AND CONTROL MEASURES

Issue Risk Probability Impact Control Measure Owner

Existing bus operators
undermine the business
case and or challenge
the scheme

1. Scheme considered a
challenge to their
business
2. Procurement regime
rules out their
involvement

Very High Funding of Network placed at
risk

1. Metro seeking advise on
bus quality contracts in
relation to potential challenges
2. Develop a robust
procurement strategy
3. Hold discussions with
operators

1. DLA Piper
2. KPMG
3. Promoters

Lack of sufficient market
appetite for an operator
for the scheme

1. Past experience of
bidders on previous
Leeds scheme
2. Lack of confidence
from bidders in scheme
deliverability
3. Competition concerns
4. Projected revenues
insufficient to gain
market interest

Low

1. No Bidders (showstopper)
2. Additional costs incurred on
project so as to incentivise
bidders (e.g. reduced risks on
revenues)
3. Erosion of BCR
4. Delays to the procurement
process

1. Monitor technical solution
proposed against availability
of operators
2. & 3. Inform market through
both formal & informal
ongoing - market soundings.
4. & 5. Develop a preliminary
Network Operating Strategy

1. Mott
MacDonald
2. & 3. Mott
MacDonald,
SDG, Metro &
LCC
4. Mott
MacDonald &
SDG

Risk that there are
additional land
acquisition requirements
beyond that already
identified and costed

1. There could be
significant land
acquisition
requirements as
modelling could indicate
the need for more land
take.

2. Routes through
existing residential/
business areas
controversial -
especially when another
stakeholders' interest
might influence in terms
of cost increase

High

1. Additional costs of land
purchase
2. Delays in procuring land
3. Potential objections to
acquisitions resulting in delays
and damage to reputation

1. Limits of deviation to be
developed as soon as
practically possible (Nov 09)
following Design Freeze 2
2. – Ongoing engagement
with stakeholders and
individuals on specific issues
identified through the public
consultation process.

1. Mott
MacDonald
2. NGT Project
Team
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Issue Risk Probability Impact Control Measure Owner

Risk that there is a
Bridge clearance issue
with OHLE at IRR (York
Street flyover) junction
requiring additional
mitigation costs

1. Overhead power line
heights required for
Trolleybus greater than
anticipated
2. Height requirements
to be established

Very High

1. Bridge to be raised or
carriageway lowered resulting
in additional design, delay and
cost
2. Additional utility services
diversions required lowered
resulting in additional costs
and time
3. Vehicle procured will have
to run off OHLE at this
location

1. Design reviews to reduce
OHLE clearance requirements
2. Vertical NGT track &
contact wire design
3. Consideration of mitigation
options

1. -3. Mott
MacDonald

Risk that an insufficient
allowance is made with
regards to inflation rates

1. Unpredictable UK/
Global economic
conditions
2. Cost plans based on
best available
information, but remain
estimates
3. Unpredictable
inflation rates in present
economy

Medium

1. Additional funding required
to deliver scheme as planned
2. Value Engineering required
to maintain services, whilst
reducing cost if no additional
funding available

1. Sensitivities in financial
modelling be run so as to
assess extent of risk
2. Assess robustness of
calculations and the scheme
3. Undertake sensitivity tests
on what would happen in
certain situations including
costs being higher than
expected
4. Consult with DfT on level to
be applied

1. KPMG
2. Mott
MacDonald
3. KPMG
4. NGT Team
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25. Stakeholder Analysis

Introduction

25.1. The Promoters have sought to engage with stakeholders throughout the
development of the NGT proposals. This has involved communicating with
individuals and groups on different levels and using a wide range of
techniques to reach as wide an audience as possible.

Stakeholder Support

25.2. Stakeholder support for the scheme has been apparent throughout project
development and proactive engagement has taken place with a range of
stakeholders who are important to the scheme for various reasons. A number
of key stakeholders have publicly expressed their support for the scheme,
including the University of Leeds, Leeds Metropolitan University, the Leeds
City Centre Partnership and the Leeds and North Yorkshire Chamber of
Commerce. In addition local MPs have also been supportive of the
proposals.

25.3. Over the last 12 months two separate public consultation exercises have
been undertaken on NGT which have also demonstrated strong public
support for the scheme.

Stakeholder Identification and Analysis

25.4. Key stakeholders were identified in the early stages of proposal
development. The process drew on experience from the former Leeds
Supertram project, which had involved the development of strong working
relationships with various stakeholder groups.

25.5. Comprehensive analysis was undertaken for each key stakeholder, to assess
the potential impact of the project on them and to identify the level and nature
of engagement that would be required throughout the development of the
project. This has resulted in a programme of proactive engagement with
stakeholders such as businesses, interest groups and organisations and
individuals located along the proposed routes.

25.6. The Project Team has also actively engaged with statutory bodies and third
parties where there is a potential impact upon property or land. It will
continue to do so in the coming months to ensure that impacts can be
carefully managed and mitigated. Regular engagement has also taken place
with local politicians and strategic organisations, such as the Leeds and
North Yorkshire Chamber of Commerce and Yorkshire Forward.

25.7. The stakeholder analysis informed the development of a comprehensive
Stakeholder Matrix which is included in the NGT Communications Strategy.
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The aim of the Strategy is to ensure that all communications are carried out
consistently and in a coordinated manner, so that stakeholder engagement is
proactive, timely and of value. A copy of the Communications Strategy is
provided in Appendix 51.

25.8. In terms of methods of stakeholder engagement, these have included
individual meetings between stakeholder groups and the Project Team. In
addition throughout the development of the project the Project Team have
given various presentations to a wide range of groups including interest
groups, access organisations, schools, Local Area Committees and local
business organisations.

Key Stakeholders

25.9. A full list of key project stakeholders is provided in the Communications
Strategy in Appendix 51. It includes stakeholders in the following categories:

• Internal stakeholders;
• Regional bodies, including Yorkshire Forward;
• Department for Transport;
• Politicians: (national, regional and local);
• Local public transport providers, including bus operators, rail

operators and taxi groups;
• The business community, including umbrella groups and individual

businesses;
• Community groups, including residents associations;
• Interest groups, including access groups;
• Local residents, including those in close proximity to the proposed

routes;
• Schools/youth groups;
• The local media;
• The Emergency Services;
• Utilities companies; and
• Third parties affected by the proposals including landowners.

Consultation Action Plan

25.10. In addition to ongoing stakeholder engagement, the Promoters have also
sought to ensure that there are sufficient opportunities for formal public
consultation on the scheme proposals. An NGT Consultation Action Plan has
been developed to cover specific consultation activities and this is provided
at Appendix 52. This Action Plan has informed the development of the two
NGT public consultation exercises undertaken to date and includes
information on consultation aims, objectives, roles and responsibilities.
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Outcomes of Consultation Undertaken

Public and Statutory Bodies Consultation

25.11. Initial consultation has taken place with a number of Public and Statutory
Bodies, in relation to the Environmental Scoping Opinion work that has been
undertaken (see Appendix 32). To date, this has involved dialogue with the
following organisations:

• Leeds City Council (Sustainable Development Unit);
• Environment Agency;
• Natural England;
• English Heritage; and
• West Yorkshire Ambulance Service.

25.12. Further consultation will take place with these organisations and other
appropriate bodies, as the development of the project progresses.

Public Consultation

25.13. During the first public consultation exercise, which took place between
November 2008 and January 2009, over 1,800 people completed a feedback
questionnaire. The consultation asked questions about the principles of the
scheme and what people would like to see in a new public transport system.
The results showed that:

• Over 95% thought public transport in Leeds could be improved;
• There was a positive response to the NGT proposals and people

welcomed future quality improvements and the provision of Park &
Ride sites;

• People wanted to see more frequent and reliable services, cheaper
fares, more bus lanes and less-crowded services; and

• Over one third wanted cleaner and more environmentally friendly
vehicles.

25.14. The second period of public consultation took place between June and early
September 2009. In total 2,594 people completed a feedback questionnaire
and the results showed a positive response to the scheme with 77% of
respondents indicating their support for the proposals (44% strongly support).
In comparison, just 6% and 6% oppose or strongly oppose the proposals
respectively.

25.15. The results also showed that:

• 76% of respondents support the use of trolleybuses to operate the
system; and

• 81% of respondents would consider using NGT once it is operational.
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25.16. Appendix 3 contains a full report of the findings from the most recent public
consultation exercise undertaken in Summer 2009.

DfT Liaison

25.17. Significant and regular engagement has also taken place with DfT throughout
the development of the NGT proposals. This has included regular meetings
on key project areas such as modelling, economic appraisal, procurement
and general progress. In addition, throughout the development of the NGT
proposals, key DfT officers have visited the proposed NGT routes in order to
gain a more detailed understanding of the local issues.

Future Consultation and Stakeholder Management

25.18. The Promoters recognise the importance of ongoing consultation and
stakeholder engagement, as the NGT proposals are further developed. As
the design work progresses it will be necessary to continue engagement with
individuals and organisations on detailed issues in order to address any
specific issues.

25.19. Work is currently in progress to proactively contact those individuals who
raised any concerns about the NGT proposals, through the most recent
public consultation exercise. The purpose of this exercise is to initiate further
discussions with these individuals, in order to identify the nature of their
concerns and to find an appropriate way forward.

25.20. Further consultation and engagement will also be required as the scheme
progresses towards a TWAO application and throughout the TWAO process.
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26. Monitoring and Evaluation

Introduction

26.1. This section sets out the plans for evaluating the success of the NGT scheme
once implemented, also known as the ‘Benefits Realisation Plan’. The
sources of data currently available and which will be available are set out as
well as plans to collect additional baseline and monitoring data in due course.

Approach to Impact Evaluation

26.2. The objectives of the Evaluation Plan will be formed from a combination of
the scheme objectives (set out in this MSBC) and key relevant NATA
objectives. In particular the Economy sub-objective of Reliability and the
Environmental sub-objectives of Local Air Quality and Greenhouse Gases.

26.3. Other impacts of significance which will be included in the Evaluation Plan
are less suited to quantitative assessment and will therefore be considered
qualitatively. The sub-objectives of the proposals with significant anticipated
impacts include Journey Ambience and Security.

26.4. The detailed Evaluation Plan to be developed following Programme Entry will
make reference to DfT’s guidance document The Evaluation of Local
Authority Transport Schemes: A Guide.

Baseline Data

26.5. A large amount of data is currently available to the Promoters from the
market research exercises undertaken for both the NGT project and for the
‘Transport for Leeds’ model development. This data will be used to construct
the baseline against which the performance of NGT will be evaluated.

26.6. However it is recognised that by the time that operation of the scheme
commences, this data will be relatively old and as such it may not be
sufficiently specific to all of the scheme objectives being considered.
Therefore a baseline replenishment survey will be undertaken shortly before
construction begins. The framework for this survey will be specified with the
aim of ensuring that the probability of deriving a statistically significant
comparison with data following the first few years of operation is as high as
possible.

Impact Monitoring

Outputs Monitoring

26.7. The outputs of the scheme are those aspects within the direct control of the
Promoters or Operator. Prior to operations commencing, the outputs
represent the infrastructure being delivered, for example the length of
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segregated busway constructed or overhead power supply installed. The
delivery of these construction outputs will be monitored and proactively
managed during implementation to ensure that they meet programme, quality
and cost constraints.

26.8. Following implementation of the scheme, the key outputs represent the NGT
service offered, particularly in terms of frequency, journey time and quality.
Service delivery data for the main purpose of ensuring that the service level
and quality of service are maintained within the tolerances agreed with the
operator will form the key source of data in this respect. A record of this data
will be kept of all operations over time and no specific additional data
collection is envisaged.

Outcomes Monitoring

26.9. The outcomes of the scheme are the impacts which naturally follow from the
outputs, but which are not entirely within the control of the Promoters or
Operator. For example the main outcomes of operating the NGT service are
the number of passengers carried and the revenue received. For the
purposes of evaluation, further information about passengers is required for
example how the passengers previously travelled because the overall
benefits to passengers being abstracted from private cars are different to the
benefits of being abstracted from other bus services.

Local Transport Plan Monitoring

26.10. Indicators and targets are the key to the success of any LTP. The current
West Yorkshire document contains focussed and locally relevant indicators
and targets for the LTP area. The current LTP runs through to 2010/11, and
contains 27 indicators and targets that West Yorkshire partners are
monitoring during the Plan lifetime.

26.11. Although the Leeds NGT scheme will not become operational until beyond
the lifetime of the current LTP, a number of the key indicators currently in
place have relevance for the project as they or their successor indicators will
be used for evaluation of the project once it is in the operational phase.

26.12. Current indicators are shown below (it should be noted that congestion
indicators have not been included since these indicators deliberately omit
corridors proposed for NGT):

• M1 – Local accessibility target;
• M2 – Bus punctuality;
• M3 – Satisfaction with local bus services;
• M8 – Public transport patronage;
• M12 – NO2 annual average concentration undesignated AQMAs; and
• L3 – AM peak period mode split to urban centres.
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26.13. A single set of National Indicators has recently been published as part of the
New Performance Framework for Local Authorities, and these will be
reviewed by the Promoters to establish which of these are most appropriate
to act as potential proxy measures against the Leeds NGT scheme’s core
objectives.

Scheme Specific Monitoring

26.14. Specific quantitative NGT data will be available to the Promoters through the
contractual agreements put into place for operating the scheme. Patronage
levels on the new services, measured through the ticketing data that will be
available, will provide the key local indicator of success for the scheme,
measured against the expected (modelled) demand.

26.15. In addition monitoring surveys will be undertaken post implementation to
identify any changes in travel behaviour brought about by the introduction of
the scheme, specified to inform the evaluation process outlined in brief
above.
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27. Assurance

Independent Process Approval

27.1. Independent process approval will be obtained through the Office of
Government Commerce’s (OGC) Gateway Review process. This process
appraises the NGT scheme at critical stages of development, to provide
assurance that it can progress successfully to the next stage. It will add value
to the project by ensuring that appropriate skills are utilised and realistic
timescales and cost targets are set and achieved.

27.2. Although there are six Gateway Review stages during the life of the project,
this submission considers the requirements of the four reviews prior to
contract award as follows:

• Gateway 0: Strategic assessment
• Gateway 1: Business justification
• Gateway 2: Procurement strategy
• Gateway 3: Investment decision

27.3. Gateway Review 0 was undertaken in July 2007. This initial review resulted
in 12 recommendations covering areas such as option development,
strategic fit, project governance and resources. These recommendations
have since been implemented in order to assist the development of the
project. A copy of the Gateway 0 report and a summary of the actions
undertaken in response to the recommendations, are attached as Appendix
53.

27.4. Gateway Review 1 is programmed for November 2009 following submission
of the MSBC. The 4Ps Project Assessment Spreadsheet (PAS) has been
completed and can be found in Appendix 54.

27.5. In terms of future Gateway Reviews it is currently envisaged that Gateway
Review 2 will be undertaken in advance of Conditional Approval, following the
receipt of TWAO powers. Gateway Review 3 will take place following receipt
of tenders but in advance of obtaining Full Approval for the proposals from
DfT.

Peer Review

27.6. Programme management and risk management on the NGT project have
been subject to peer review by Turner and Townsend staff who are not
directly connected to the NGT project but are working on comparable
projects (e.g. Nottingham Express Transit and Trams for Edinburgh). The
observations made through this process have concluded that the level of
detail applied to project management and programme management is robust
and over and above that commonly provided for schemes of a similar nature.
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27.7. The capital costs for the scheme have also been subject to an independent
cost appraisal, which has demonstrated that the cost assumptions made by
the Project Team are robust. A copy of the surveyors report is attached at
Appendix 18.
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28. Procurement Strategy

Introduction

28.1. The purpose of the Commercial Case is to demonstrate a sound
Procurement Strategy and a rigorous approach to any private sector
involvement.

28.2. A key aspect of the work leading up to the presentation of this MSBC has
been the appraisal of options for the method of procurement of NGT. The
choice of procurement option could materially influence the ability of the
Promoters to deliver the project in a way that meets the strategic objectives
of the project whilst securing value for money. These procurement options
could be used either on their own, or in combination, in order to most
effectively deliver the various aspects of NGT as a trolleybus scheme (e.g.
infrastructure, vehicles and operations).

28.3. In the UK, trolleybus vehicles were last procured over forty years ago. Since
that time, the regulatory structure for the procurement of transport projects
has changed significantly. There are therefore no relevant precedents that
can be used when determining the most appropriate procurement route.

28.4. Trolleybuses are a distinct mode from bus-based systems and consequently
they have a distinct set of design, maintenance and operating requirements.
The OHLE for instance requires particular attention. Unlike many light rail
systems, NGT is not anticipated to run predominantly on its own segregated
track/road. Whilst NGT will be separated from general traffic for around two-
thirds of the network (in a combination of NGT-only and shared bus/NGT
lanes), in some places this will involve using the existing highway. As a result,
the Promoters would not be able to fully control the entire infrastructure that
NGT requires, in the way that they could for a light rail system (due to the
interface with the general highway). For the same reasons, the maintenance
of the infrastructure is considerably different from a light rail scheme.

28.5. The available legislative frameworks for procuring schemes with public
service vehicles affect the range of procurement options for the operation of
NGT. Due to the nature of the vehicles, the procurement options for a
trolleybus system can potentially make use of a range of legislative
frameworks that are available for use with road vehicles such as buses. The
combination of powers available to the Promoters and the proposed
operating strategy, have a bearing on what options are available for procuring
other key elements (e.g. infrastructure) of the NGT scheme.

28.6. Some elements of the Procurement Strategy will be refined following the
more detailed development of designs and when there will be an opportunity
to market test contractual structures, to ascertain which deliver best value.
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Approach

28.7. The following approach has been adopted to assess the preferred
procurement route:

• Procurement Objectives agreed by the NGT Project Board;
• Identification of the legislative frameworks and procurement options

that are potentially available for delivering NGT;
• Analysis and appraisal of these options to determine how they would

meet the Procurement Objectives; and
• Selection of preferred legislative framework and procurement options

and development of these to ensure that they are best able to deliver
the Procurement Objectives for NGT.

Procurement Objectives

28.8. To provide a basis for the appraisal of procurement options, six key
Procurement Objectives have been identified for NGT:

Maximise the deliverability of the procurement approach
There are significant commercial and legal constraints (including
competition, state aid and procurement) that need to be considered
when developing the procurement strategy for NGT. The
procurement approach should take these into account and maximise
the likelihood of the timely and affordable delivery of the scheme.

Secure a level of investment that optimises the fulfilment of the overall
NGT Scheme Objectives

The procurement approach should seek to optimise the level of
investment in NGT whether from public or private sources.

Ensure the long-term affordability of NGT for the Promoters
Revenues from passengers and any grants/subsidies from
Promoters should be able to pay for all the operating and
maintenance costs of NGT over the life of the scheme.

Maximise the Value for Money of NGT within the affordability envelope
The procurement should be structured so as to provide best value to
the Promoters.

Lock-in delivery of the NGT Scheme Benefits
The procurement approach should ensure the envisaged benefits of
NGT are secured and delivered for all stakeholders over the life of
the scheme.
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Ensure the scalability of NGT
Subject to affordability and value for money, the procurement
approach should preserve flexibility for NGT to be extended (or
reduced) as the Promoters may require in due course.

28.9. These six objectives have been used as the basis against which to appraise
the advantages and disadvantages of the different procurement options.

Legislative Frameworks and Procurement Options

28.10. The legislative framework selected for delivering the NGT system impacts on
all aspects of the procurement of the system and in particular the operational
solution within which the services will be delivered. The available legislative
frameworks were therefore analysed in order to inform on the assessment of
the procurement options.

28.11. There are a number of frameworks that are available for bus-based systems
(including trolleybus vehicles). The legislative frameworks reviewed are:

• Voluntary Partnership Agreement (VPA);
• Statutory Quality Partnership Scheme (QPS);
• Quality Contract Scheme (QC); and
• Transport & Works Act Order (TWAO).

28.12. These frameworks can either be used on their own or in combination. For
example, a QPS or QC could be used in conjunction with a TWAO
authorising the infrastructure, and overall scheme delivery could be
enhanced by the use of a VPA with operators. A summary of these
frameworks and their appraisal is provided in Appendix 55. A more detailed
description of the legislative options, their benefits and their limitations are
provided as Appendix 15.

Procurement Options

28.13. For purposes of the procurement options appraisal, the requirements of NGT
were split into the following three key elements:

• Infrastructure;
• Vehicles; and
• Operations.

28.14. A long list of procurement options was initially identified. A high level
appraisal was then carried out to produce a shortlist of options for more
detailed appraisal. The shortlisted procurement options are shown below for
each key element. A more detailed summary is provided in Appendix 15.
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Infrastructure

28.15. For purposes of the Procurement Strategy, the requisite infrastructure assets
were considered as follows:

• Assets for which the Promoters currently have responsibility and
which are on the highways (or directly related): e.g. road surface,
kerbside guidance, shelters, lighting, signalling;

• Assets that the Promoters have responsibility for, but which are not
directly related to highways: e.g. Park & Ride sites;

• Assets that the Promoters have no responsibility for, which are not
related to highways but are necessary for NGT operations: e.g. Depot
and control room; and

• Assets that the Promoters have no responsibility for, but would be
linked to the highways: e.g. OHLE.

28.16. The shortlisted procurement options that were assessed in detail are:

• Separate Design, Build and Maintenance Contracts;
• Build (B) or Design & Build (D&B) Contract with separate

Maintenance Contract; and
• Design, Build and Maintain (DBM) Contract.

Vehicles

28.17. There are a number of options available for the procurement of trolleybus
vehicles, which could be procured either by the Promoters or by the
operator(s), as a requirement of their operating agreement (or otherwise).
The flexibility and options would be compatible with the TWAO method of
authorising the system.

28.18. For the detailed appraisal, the following options were considered for
procuring vehicles, assuming that these are to be procured by the Promoters:

• Build (B) or Design and Build (D&B) with separate Maintenance
Contract; and

• Design, Build and Maintain (DBM).

Operations

28.19. A number of operational scenarios were considered. Where the operation of
the system was to be contractually let, rather than regulated through a QPS,
the following two procurement options were considered:

• Operations Contract; and
• Operations and Maintenance (O&M) Contract.
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Appraisal

28.20. In order to assess the merits of the legislative frameworks and the three
components of the NGT system (infrastructure, vehicles and operations), an
appraisal was undertaken for each identified procurement option to assess
their advantages and disadvantages. The detailed appraisal for each of these
is shown in Appendix 15.

Preferred Procurement Route and Contract Structures

28.21. Following a high-level appraisal based on current understanding and
assumptions of NGT, it has been determined that a conventional
procurement of most parts of NGT will offer better value for money and
deliverability than combining these into a standard PFI. That said, PFI could
prove to be the most appropriate approach for some elements of the NGT
scheme (e.g. vehicles, depot, other) if market conditions change. (Further
detail on the qualitative assessment of PFI can be found in Appendix 56).

28.22. The preferred procurement route for NGT is for a TWAO to be used to gain
the necessary powers to operate the scheme and to enable an operating
concession to be let. The Promoters do however intend to further test the
suitability of this model (and alternative approaches) as the scheme design is
developed and following private sector feedback.

28.23. Further details regarding the preferred approach are set out below:

Legislative Framework: Transport and Works Act Order (TWAO)

28.24. Following the detailed consideration of potential legislative frameworks,
TWAO powers appear to offer the process best suited to the promotion of a
trolleybus based NGT scheme. Used alone or in combination with other legal
powers, the TWAO would provide the Promoters with the powers to build and
operate NGT.

28.25. Within this legislative framework the preferred procurement contracts would
be either Build (B) or Design & Build (D&B) for the majority of infrastructure
assets, and D&B contract(s) for the vehicles. The TWAO would give the
Promoters the powers to operate the system or allow others to operate the
system on their behalf. Whilst a Voluntary Agreement (VA), VPA or QPS
could be used to control operation of the system built using a TWAO, the
constraints identified for these procurement routes would typically still apply.
As such there are considerable benefits in the operations being procured
through a tendered Operating and Maintenance (O&M) concession.

28.26. TWAO is expected to give the Promoters the greatest potential to ensure that
the necessary inputs to deliver NGT are provided and to ultimately ensure
that expected scheme benefits are realised. For example, under powers
achieved through TWAO, the Promoters would have greater scope to
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influence the output specification for the vehicles and infrastructure, priority
given, and road/infrastructure use, than through any other deliverable
options.

28.27. Using a TWAO, the Promoters are also potentially better able to influence the
key outputs during operations (e.g. by being able to specify the service
requirements such as reliability, accessibility and integration of NGT and
through greater enforcement powers) than with other deliverable options.

28.28. The ability to ensure that the inputs and the output requirements for NGT
meet the Promoters’ expectations means that TWAO powers maximise the
potential for NGT to deliver the overall scheme objectives, as well as
maximising the deliverability of the procurement approach itself. NGT
authorised through TWAO also allows for NGT to be secured over a much
longer period.

28.29. This has a direct impact on stakeholder support for NGT up front as well as
contributing to the sustainability of NGT over the long term.

Infrastructure: Design and Build (D&B) with Maintenance (M) retained
in-house

28.30. As outlined above, the NGT infrastructure assets have been grouped into
four categories. These are discussed in more detail below:

Assets that Promoters currently have responsibility for and are on the
highways (or directly related)

28.31. These assets include:

• Road surface;
• Kerb guidance;
• Shelters;
• Lighting; and
• Signalling.

28.32. The above infrastructure assets would be procured under Build (B) or D&B
contracts. Most of the civil works and subsequent maintenance are not
complex and so should be deliverable under this approach. D&B contracts
would also provide the Promoters with sufficient confidence that outputs will
be provided to the appropriate specification to meet the scheme objectives.

28.33. For the most part, infrastructure maintenance would be included in existing
Promoters’ contracts, such as existing highway maintenance arrangements.
This would avoid a third party NGT contractor establishing maintenance
regimes duplicating those that the Promoters already have in place and
reduce interface risks between NGT contractors and existing Promoter
contractors. This should result in lower overall maintenance costs (as
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efficiencies can be achieved by including small and sometimes infrequent
maintenance with much larger existing or future maintenance regimes, and
by avoiding risk premium being priced-in by contractors for estimating upfront
usage for which it has less control and/or visibility).

Assets that Promoters have responsibility for but are not directly
related to highways:

28.34. These assets include:

• Park & Ride sites.
28.35. A D&B contract would be used in combination with an O&M contract for the

Park & Ride site; or the operations of the site could be sub-contracted out
whilst the maintenance could be incorporated into existing contracts. The
Promoters have experience of managing both types of contracts.

28.36. If Park & Ride sites were transferred to the Operator(s), it is likely that
operation and maintenance of these could be subcontracted, since
management of such sites is not necessarily core business for an Operator.
The Operator(s) would price in administration fees to oversee such
contract(s).

28.37. The Promoters already have responsibility for a number of Park & Ride sites
and are well placed to take over responsibilities for NGT sites as well. By
retaining control of sites, the Promoters can ensure pricing and usage of
them meets the scheme objectives and delivers optimum value for money

Assets that Promoters have no responsibility for, which are not related
to highways, but are necessary for NGT operations:

28.38. These assets are as follows:

• Depot; and
• Control Room.

28.39. The depot and control room are intrinsically linked to vehicles and services. If
the Promoters were to own the vehicles (as proposed under the Preferred
Option) they would have a number of procurement options available. These
include a DBM contract or a D&B contract with the maintenance separated
out. The maintenance could be included with an operating contract.

28.40. If vehicles are not owned by the Promoters, it may not prove to be best value
for the Promoters to own the depot or the control room and therefore a DBM
could sit with a third party.

28.41. The depot is a critical element for the successful operation of the NGT
system. The options appraisal for the depot is ongoing and will be
determined after market testing is conducted to determine what option
delivers best value.
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Assets that Promoters have no responsibility for but would be linked to
highways:

28.42. The key asset involved is as follows:

• Overhead Electrical Wires (OHLE)
28.43. Since this is an infrastructure asset for which the Promoters have neither

responsibility nor direct experience, a D&B contract could be used to deliver
the infrastructure and the maintenance could be transferred to the Operator
through an O&M contract. Alternatively it could also be transferred to a
specialist contractor, either as a DBM contract or through separate D&B and
M contracts.

28.44. The OHLE is a critical element of the NGT system. The options appraisal is
ongoing and will be determined after detailed designs are available. Market
testing is conducted to determine which option delivers best value.

Vehicles: Design and Build (D&B) with separate Maintenance (M) or
Design, Build and Maintain (DBM)

28.45. The vehicles would be procured through a D&B or a DBM contract. In both
cases, the Promoters could specify the characteristics of the vehicle that
meet NGT’s requirements.

28.46. Like the OHLE, the Promoters currently do not maintain vehicles. Therefore,
the maintenance of NGT vehicles would either be combined with the
operating contract or have a separate specialist contract (if the maintenance
is not part of the original contract). Operators are often experienced in
managing vehicle maintenance. Manufacturers also have experience in
entering DBM contracts and providing specialist maintenance support.

28.47. Key issues such as Intellectual Property Rights in relation to securing spares
supply over the long term will have an impact on the overall assessment. Any
initial maintenance contract will need to be structured to ensure that there is
an open and competitive environment during the re-tendering of any contract
(i.e. the existing contract will need to ensure it does not inadvertently
prejudice in favour of an operator or incumbent).

28.48. It is also intended to undertake market testing to determine which
procurement route delivers best value, once designs for NGT are sufficiently
advanced.

Operations: Operations and Maintenance (O&M) Contract

28.49. The TWAO option would give the Promoters the necessary powers to
operate the system. Operation could potentially be procured through a VPA,
QC or a QPS covering the system. However, based on current assumptions,
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there are considerable benefits in the operations being procured through a
tendered Operating and Maintenance (O&M) contract.

28.50. An O&M contract would be awarded for the operation of the NGT system and
for the maintenance of certain assets such as the vehicles, the depot and
possibly the OHLE. The exact level of maintenance responsibility would
depend on the risk and value assessment for each class of asset when
further analysis is completed.

28.51. The O&M contract would have a number of performance measures (such as
reliability and punctuality targets) and transferring maintenance
responsibilities for vehicle and OHLE to an operator(s) would reduce the
scope for disputes relating to any underperformance resulting from vehicle or
OHLE failures. A combined O&M contract should also reduce the interfaces
which the Promoters have to manage.

28.52. Although a simple Operating contract would have the benefits of providing
the Promoters with more flexibility in defining contract terms and of being
more straightforward in re-tendering, it could result in the Promoters
potentially having to adjudicate between the Operator and Maintenance
Contractor in the event of each party blaming the other for a failure.

Early Contractor Involvement

28.53. In further developing the Procurement Strategy, it will be necessary to
consider whether any benefits will flow from any form of early contractor
involvement, to assist in finalising the design or implementation of the NGT
scheme. Various forms of early contractor involvement have been used on
recent light rail schemes in the UK, including appointment of delivery partners
to assist in the final scheme design, integration and procurement, and the
early appointment of operators, to allow for their assistance in procurement of
vehicles and the final system. These approaches have provided benefits to
those schemes, by ensuring that additional risk of integration and/or
performance can be passed to those parties, rather than retained by the
public sector.

28.54. However, depending upon the risk being passed to the party, they can also
lead to additional costs (through design work having to be verified by delivery
partners prior to them adopting risks). There is also potential for risk to be
passed back to the public sector where a delivery partner or operator
believes, following verification of the risk, that they cannot fully bear that risk.

28.55. Depending upon the role of such a delivery partner, there is also likely to be
residual risk, as they will typically only be liable to the public sector up to the
level of any Professional Indemnity (‘PI’) cover that they have in place,
leading to the public sector paying for such PI cover and taking residual risk.
Many of these risks can therefore also be covered off by employment of
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competent consultants by the public authority, and then robust design and
build agreements. This is particularly the case on a project such as NGT
where the interface risks are typically simpler than those encountered under
a light rail scheme, and since the public authority has already carried out
significant design work.

28.56. There may however, be some benefits to a staged approach to the
procurement of contractors within the context of D&B and operating
agreements, in order to minimise both the procurement and interface risks.
For example, there may be benefit to selection of the Operator(s) of the
scheme (whichever procurement methodology is adopted for operating the
scheme) so that they can be involved in the final evaluation of vehicle
designs, to ensure that the final selected vehicle has characteristics which
will allow the operator to perform to the appropriate standard.

28.57. Similarly, consideration may be required as to the order of procurement of the
vehicle and OHLE suppliers, to ensure that one or other party takes
responsibility for the integration risk between the vehicle and the OHLE.
Whilst this is not always the case, early contractor involvement may allow for
mitigation of some key risks, whilst continuing to give the Promoters some
flexibility in the development of their final procurement strategy.
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29. Funding Requirements

Introduction

29.1. This section sets out the approach to determining the funding requirements
for delivering the Preferred NGT Option only. Section 10 set out the capital
costs for the scheme. This illustrated that the methodology for deriving the
scheme cost is comprehensive and robust. This section sets out the
assumptions underlying the scheme cost and presents the outputs of the
financial modelling undertaken.

29.2. The scheme cost for NGT has been derived using DfT’s guidance for the
development of the Quantified Cost Estimate (QCE) for major capital
projects. As defined within the guidance, the QCE for the scheme equals the
sum of the base cost, risk (QRA) and inflation. It is noted that there are
significant costs which will be incurred by the Promoters but are not eligible
for inclusion within the QCE, these are described later in this section.

29.3. The financial analysis of NGT has been modelled in detail, with cash flows
outputs for the scheme used to establish the scheme’s funding requirement.

Key Assumptions

29.4. The inputs and calculations of the financial model are based on assumptions
provided by the Promoters and their advisors.

29.5. The financial model and the assumptions cover the construction period of
NGT and include macroeconomic factors; scheme timing; capital expenditure
(the costs that build up the base cost); risk; the treatment of inflation; and
funding.

29.6. The base case assumptions have been subjected to sensitivity analysis to
provide an indication of the robustness or otherwise of the project cash flows
to changes in assumptions.

Inflation

29.7. A key assumption to determining scheme outturn costs is the level of forecast
annual inflation anticipated to occur to construction/development prices.
Inflation is applied to real scheme costs, to determine scheme outturn costs.
Outturn scheme costs, which are used to determine the QCE, provide the
actual cost of the scheme in cash terms.

29.8. The DfT have advised a basic nominal rate of forecast annual inflation of
2.70% p.a. from 2009 onwards be used to determine outturn scheme costs.

29.9. However work undertaken by the Promoters’ cost consultants highlights that
there is significant risk associated with assuming this level of inflation. If
inflation is higher than 2.7% p.a., the outturn cost of the scheme will increase.
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This MSBC does not specify how any increase in scheme cost from
increased inflation is funded, however the QRA allows for some inflation risk.

Quantified Cost Estimate

29.10. Table 29.1 shows the breakdown of the QCE for the Preferred Option,
including the components of the base cost, cost inflation and the Quantified
Risk Assessment (QRA).

TABLE 29.1 BREAKDOWN OF QUANTIFIED COST ESTIMATE (£000 OUTTURN)

Cost Item £000
Construction Costs £154,000
Development Costs £26,629
Land Acquisition and Compensation £32,809
Vehicle Purchase £19,566
TROs, Testing/Commissioning, Monitoring & Evaluation £3,962
Risk £39,424
Quantified Cost Estimate £276,390

29.11. The allocation of spend over time for the QCE has been developed and is
based on the anticipated procurement, construction and delivery programme
for the scheme. The QCE spend profile is presented below as Table 29.2.

TABLE 29.2 TIME SERIES FUNDING REQUIREMENT (£000 OUTTURN)

Year Period
From

Period
To

Capital
Expenditure

in period

Cumulative
Capital

Expenditure

1 1st April
2007

31st March
2008 £1,386 £1,386

2 1st April
2008

31st March
2009 £2,913 £4,299

3 1st April
2009

31st March
2010 £3,810 £8,109

4 1st April
2010

31st March
2011 £4,416 £12,525

5 1st April
2011

31st March
2012 £6,165 £18,690

6 1st April
2012

31st March
2013 £2,816 £21,506

7 1st April
2013

31st March
2014 £53,529 £75,035

8 1st April
2014

31st March
2015 £105,178 £180,213

9 1st April
2015

31st March
2016 £80,273 £260,486
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Year Period
From

Period
To

Capital
Expenditure

in period

Cumulative
Capital

Expenditure

10 1st April
2016

31st March
2017 £15,904 £276,390

Additional Risk Layer

29.12. In line with DfT guidance, the Additional Risk Layer (ARL) is set at 50% of the
assumed Optimism Bias. The level of Optimism Bias included in the
economic appraisal for this scheme is 44%, therefore the ARL is equivalent
to 22% of the QCE (Table 29.3).

TABLE 29.3 APPROVED SCHEME COST

£000
Quantified Cost Estimate 276,390 QCE
Additional Risk Layer (50% of OB) 60,806 ARL
Approved Scheme Cost 337,196 ASC = QCE + ARL

Costs Not Included within QCE

29.13. There are material costs which are not eligible for inclusion within the QCE
but nonetheless will be incurred by the Promoters during development and
delivery of the scheme. These are the costs associated with the preparation
of the Transport and Works Act Order application and associated Public
Inquiry. These costs are summarised below in Table 29.4.

TABLE 29.4 NGT COSTS OUTSIDE QCE

Cost Item £000
TWAO Costs £5,169
Inflation £529
Outturn Scheme Cost £5,695

Holt Park Extension

29.14. The extension of the Preferred Option to Holt Park is not included within the
QCE. However, the Promoters see the delivery of the Holt Park as crucial to
maximising the benefits of the NGT network. As a result of the detailed work
undertaken to gain cost certainty for the project, the Promoters wish to
maintain the option of including Holt Park within the QCE at a later date, if the
cost of the Preferred Option reduces. Table 29.5 below sets out the
incremental capital expenditure of delivering the Holt Park extension.
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TABLE 29.5 HOLT PARK EXTENSION CAPITAL COST SUMMARY

Cost Item £000
Construction £7,626
Development Costs £600
Land Acquisition and Compensation -
Vehicle Purchase -
TROs, Testing/Commissioning, Monitoring & Evaluation £254
Project Costs at Q1 2008 Prices £8,480
Risk £610
Project Costs & Risk at Q1 2008 Prices £9,090
Inflation £1,537
Outturn Scheme Cost £10,627
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30. Sources of Funding

Introduction

30.1. This section details how the preferred NGT option will be funded.

Sources of Funding Considered

30.2. The strategy for funding NGT has been developed in accordance with DfT
guidance. A range of funding options have been and continue to be
considered for NGT. This section sets out the favoured route for funding the
Preferred Option.

30.3. It is proposed that the scheme is funded through three key funding sources,
each of which is discussed within this section:

• Yorkshire and Humber Regional Funding Allocation;
• West Yorkshire Integrated Transport Authority; and
• Leeds City Council.

30.4. Other potential funding sources will continue to be explored.

Funding of the QCE

30.5. Major Scheme Guidance specifies that the maximum contribution which DfT
will make towards a non-Light Rail Major Scheme is 90% of the QCE. This
Major Scheme bid proposes (as agreed through discussions with DfT), that
90% of the QCE will be funded by DfT, through the £248.75 million prioritised
for NGT by the Yorkshire and Humber Regional Assembly. The remaining
10% of the QCE will be funded locally by WYITA and Leeds City Council.
Table 30.1 below illustrates how the QCE will be funded.

TABLE 30.1 BREAKDOWN OF FUNDING CONTRIBUTION (£000 OUTTURN)

QCE Local
Contribution DFT/RFA

Construction £154,000 £166 £153,834
Development £26,629 £14,505 £12,124
Land £32,809 £12,969 £19,840
Vehicle purchase £19,566 £0 £19,566
Other Costs £3,962 £0 £3,962
Project costs £236,966 £27,640 £209,326
Risk £39,424 £0 £39,424
Total Funding Solution £276,390 £27,640 £248,750
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Funding of the Local Contribution

30.6. Table 30.1 illustrates that the total local contribution split between LCC and
the ITA is £27.64m.

30.7. The Promoters’ investment represents significant local funding towards the
development of the scheme and reflects the funding agreement between the
Council and the ITA for the scheme. The Promoters’ commitment to fund the
local contribution is set out in the NGT Joint Venture Agreement.

30.8. Table 30.2 sets out the elements of the QCE which will be funded locally. In
accordance with DfT guidance the Promoters propose to include 50% of
advanced design, post advanced design and business case development
costs that will be incurred after Programme Entry in the local contribution.

30.9. The Promoters have set aside a large amount of land for the NGT scheme.
The Promoters need to acquire additional LCC land and third party land for
the scheme, however only the Promoters’ own land will form the local
contribution. Land acquired from third parties will be paid for through DfT’s
contribution.

TABLE 30.2 LOCAL FUNDING CONTRIBUTION

Promoter Contribution £000
Pre Programme Entry 7,144
Programme Entry to Full Approval 7,362
Contribution to Preparatory Costs 14,506
Land Contribution 12,968
Contribution to Capital Expenditure 166
Total 27,640

Pre-Programme Entry Costs

30.10. The Promoters have identified an additional £7.1m of costs which are
proposed to be included as part of the Local Contribution. The Promoters
believe that they have good reason, due to the unique situation of NGT, (as a
result of the cancellation of Supertram) to include a proportion of these costs
as part of Local Contribution. These reasons are described below.

Achieving a level of cost certainty for NGT over and above that typically
achieved for a Programme Entry submission;

30.11. The Promoters have identified £1.9m of expenditure over the past two years
on NGT which would be considered eligible for inclusion as part of Local
Contribution, if spent after a Programme Entry decision were given. However,
since the Promoters wish to achieve a high level of cost certainty, these costs
have been incurred prior to Programme Entry. These costs include advanced
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reference design works/assessment and procurement development activity.
Together these reduce the Local Contribution shortfall to around £5.2m.

Development of proposals between 2005 and 2007 as directed by the then
Secretary of State, following the decision to cancel the Supertram project;

30.12. The Promoters incurred £1.1m of development costs, following the
cancellation of the Supertram project and prior to the commencement of the
NGT project in Summer 2007. These development costs included defining
the way forward for the project, staffing costs, accommodation and
commissioned work.

Utilising development works undertaken for the Supertram project on NGT.

30.13. The Promoters incurred sizeable costs to develop the Supertram proposals
throughout the 1990s and up until cancellation of the project by DfT in 2005.
Significant elements of this work have been used as the foundation for the
development of the NGT proposals. The Supertram project expenditure
(excluding the majority of land costs) is broken down into two main phases of
activity:

• Pre-2000 £6.96m
• 2000-2007 £32.1m

30.14. The Promoters funded the majority of expenditure Pre-2000. Within the 2000-
2007 expenditure, the sources of funding were made up of:

• Section 56 Grant £12.7m
• PTA Revenue }
• LCC Borrowing } £14.8m
• PTA Borrowing }
• Developer Contributions £1.5m

30.15. Based on the information above, the Promoters incurred around £22m of
costs in developing Supertram proposals. Of these costs, the Promoters
believe that there are a number of key expenditure items where there is little
dispute around their beneficial use on NGT. These relate to Advance Works
and utilities diversions, which total £13.9m. A large proportion of these costs
would have been required for the NGT project.

30.16. In summary, the Promoters have spent almost £25m on achieving cost
certainty for NGT and in relation to historic Supertram work, which has been
utilised in the development of the NGT proposals. The Promoters need only
include £7.1m of the £25m historic Supertram costs, or only 30% of the total
amount spent in order to make up their required 10% local contribution.
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Funding of QCE over time

30.17. Table 30.3 sets out how the QCE will be funded over time by authority. In
accordance with Major Scheme guidance, costs between Programme Entry
and Full Approval will be split between DfT and the Promoters.

TABLE 30.3 SOURCES AND USES OF FUNDING (£000 OUTTURN)

Preparatory costs Costs after Full Approval
up to

PE
PE to
CA

CA to
FA Year 1 Year 2 Year 3

Aug 07
–

Dec 09

Dec 09
–

Apr 12

Apr 12
–

Jun 13

July 13
–

Mar 14

Apr 14
–

Mar 15

Apr 15
–

Mar 16

Total

DFT/RFA
contribution - £5,889 £1,472 £55,696 £108,077 £77,616 £248,750

Local
contribution £7,144 £5,889 £1,473 £13,134 - - £27,640

Quantified
Cost
Estimate

£7,144 £11,778 £2,945 £68,830 £108,077 £77,616 £276,390

Additional Risk Layer

30.18. The ARL for the project is £60.806m, as specified in Section 29. The funding
of the ARL is specified in Table 30.4 below.

TABLE 30.4 FUNDING OF ADDITIONAL RISK LAYER (£000 OUTTURN)

Total
Additional Risk Layer 60,806
DfT Contribution to funding of ARL 30,403
Local Contribution to funding of ARL 30,403

30.19. Both LCC Executive Board and West Yorkshire ITA have signed up to the
proposals for the scheme. This includes the requirement for the Council and
ITA to underwrite 50% of the ‘Additional Risk Layer’ (ARL). Further details are
provided at Appendix 57

Costs not included in QCE

30.20. Costs which are not eligible for inclusion within the QCE will be underwritten
by the Promoters. These costs were set out in Section 29. They are not
included within the QCE and do not form part of the Local Contribution.
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Holt Park Extension

30.21. The Holt Park extension is not included within the QCE, as specified in
Section 29. The Promoters propose that the Holt Park extension could be
included within the QCE, if the existing costs of the existing elements of the
QCE reduce as a result of continuing project development.

Revenue Liabilities During Operations

30.22. Based on the projected demand/revenue for the NGT service, Operating and
Maintenance costs will be funded through scheme revenues.

Section 151 Officer Sign Off

30.23. The Section 151 officer sign off letter is included in Appendix 58 to this
MSBC.

Summary of Major Scheme Funding Specifications

30.24. Table 30.5 below summarises the funding requirements, as specified in
Chapter 2.7 of the Major Scheme guidance.

TABLE 30.5 SUMMARY OF MAJOR SCHEME COST ELEMENTS (£000 OUTTURN)

£000 Notes
Quantified Cost Estimate (QCE) £276,390 Scheme Cost
Additional Risk Layer (ARL) £60,806 50% of OB
Approved Scheme Cost (ASC) £337,196 QCE + ARL
Department for Transport’s Intended Contribution £248,750 90% of QCE

Maximum DfT contribution £279,153 90% of QCE + 50% of
ARL
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31. Summary of Appraised Options

Introduction

31.1. This LTP Major Scheme Business Case has set out the justification of the
use of public funding for the implementation of the proposed Leeds New
Generation Transport trolleybus network. It has also set out similar
assessments for the Next Best (hybrid diesel-electric vehicle) and Lower
Cost (upgraded diesel bus) alternative options and demonstrated that neither
could deliver an equivalent or proportionally better outcome for less capital
investment.

31.2. The options considered were selected from a long list of corridor, mode and
alignment options using a structured filtering process. The modes considered
included different technologies and concluded that only trolleybus and high
specification bus were appropriate for, and affordable within the Leeds
context. Trolleybus offered a much stronger match with the Promoters’
objectives and was selected as the Preferred Option. The required Next Best
and Lower Cost Alternatives were based on high specification bus vehicles.

31.3. All options were developed to address the problems and opportunities
identified in the three corridors where a ‘rapid transit’ solution was
demonstrated to be appropriate. The three options taken through full
appraisal in this business case were specified with the intention of delivering
a significant contribution towards meeting the scheme objectives (Table 3.7).
All three have been demonstrated to be in line with wider policy strategy and
objectives at a local (Section 8) and regional (Section 9) level.

Preferred Scheme

31.4. The Preferred Option is a 14 km trolleybus network with radial lines to
Stourton (South Line), St James’s Hospital (East Line) and Bodington (North
Line), each of which connects to a city centre loop (City Hub). The Preferred
Option is described in more detail in Section 6.

31.5. To ensure that the scheme as delivered meets the Promoters’ objectives in
the way intended and in order that the economic benefits of the scheme are
delivered to the extent that underpins the funding case, the Promoters have
identified the need to be able to limit the use of the Preferred Option’s
infrastructure, to specified NGT vehicles. This is to allow journey time and
reliability benefits to be delivered as intended. Furthermore, the benefit case
is maximised by (and presumes), a step change in the quality of public
transport in the corridors served by NGT.

31.6. An Order under the Transport & Works Act 1992 (TWAO) is the preferred
approach for the trolleybus option since it offers a single application process
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for all the powers which the Promoters will need to construct the system. It
also offers the option for the Promoters to take powers to let an operating
concession.

31.7. Funding for the £276.4 million (outturn) project has been prioritised within the
most recent Regional Funding Allocation (90%) with the balance being
funded locally by the Promoters, particularly through the transfer of Council
land to the project.

31.8. The proposals put forward have a high ‘Value for Money’ case; the economic
appraisal of the scheme demonstrates a robust Benefit to Cost ratio of 2.6:1
and a Net Present Value of £341 million. While the proposals will have some
adverse impacts on Heritage of Historic Resources and Biodiversity, these
result from specific effects on short sections of the scheme; in the Promoters’
view the other benefits of the scheme more than outweigh these impacts.

31.9. The proposals for management and governance of the project are well
developed and there is a clear and detailed implementation programme. The
project plan is driving the need to obtain Programme Entry at this time, in
order to allow sufficient time to gain powers and to take advantage of the
allocation of regional funding.

31.10. Key stakeholders have been consulted and are being involved in the project.
Two phases of public consultation have been completed and have
demonstrated strong support for the proposals.

31.11. Overall the proposed trolleybus network is a robust project at an advanced
level of development and the Promoters are in a position to advance the
project to the next stage, through making a TWAO application, immediately
on gaining Programme Entry.

Next Best Alternative

31.12. The Next Best Alternative comprises leased high specification diesel-electric
hybrid articulated buses running across the same three corridors as the
Preferred Option, but with sections of off-highway busway removed from the
specification. Upgraded bus routes would provide the service on the north
and east routes and a tendered Park & Ride service would be procured on
the south route.

31.13. Unlike trolleybuses, the high specification bus mode considered is not
specifically named in the Transport and Works Act. A Transport and Works
Act Order is only available for guided bus-based projects and only then for
the guided section and associated ancillary works. If the technology is not
trolleybus then the maximum degree of possible system segregation (and
hence also the maximum degree to which the system could be guided) is
unlikely to be sufficient to warrant a whole system TWAO.
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31.14. The infrastructure for a hybrid/diesel vehicle option can only be implemented
using a bundle of processes. The Promoters would have to proceed with
utilising planning and Compulsory Purchase Order (CPO) powers to build the
system, and then procure operations at a later date. The planning and CPO
powers may constrain the procurement approach which could be put in
place.

31.15. The Promoters have identified that a QPS is the only viable procurement
option at this time. Under a QPS the use of new infrastructure, including off-
highway busways would be available to any operator that met the defined
quality threshold. The Promoters could not set the quality threshold for
services so high that this introduced a disproportionate barrier to entry into
the market for new operators, or otherwise disproportionately affected
existing competition. The Promoters therefore have had to plan on the basis
that the infrastructure would be available to a volume of vehicles akin to the
current flows. This means that the Promoters could not provide the same
level of priority at junctions as they can for the Preferred Option.

31.16. Although the cheaper (£129.6 million outturn) proposals put forward do
perform comparably well against many of Central Government’s NATA
objectives, the economic appraisal of the scheme results in a negative Net
Present Value and would not be justified as a use of public sector funding.

31.17. Delivery proposals for the Next Best Alternative would broadly follow the
same pattern developed for the preferred NGT scheme. However the
proposals do not have the same level of stakeholder support as it makes a
lesser contribution to Scheme Objectives and satisfies less well the public’s
aspirations for a new public transport mode highlighted through the public
consultation undertaken for the Preferred Option.

Lower Cost Alternative

31.18. The Lower Cost Alternative comprises bus priority measures implemented
across the same three corridors as the Preferred Option, served by upgraded
existing diesel bus services and a tendered Park & Ride service procured for
the south route. These measures are largely on-highway. The procurement
constraints for the Lower Cost Alternative are identical to those for the Next
Best Alternative.

31.19. The proposals are estimated to cost £47.0 million (outturn) and although they
result in some benefit against Central Government Objectives, they have a
Benefit to Cost ratio of less than 1:1. They would therefore not be justified as
an acceptable use of public sector funding. Delivery proposals would be
broadly the same as for the Next Best Alternative. Stakeholder and public
support for this option is limited.
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