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INTRODUCTION

1.1

Purpose of Report

April 2011

This Report has been prepared by Lawrence Walker Limited (LWL) in support of
the proposed Thetford Sustainable Urban Extension (SUE) on land to the north of
the existing Thetford urban area. The development of an SUE at this location is in
accordance with the Thetford Action Area Plan (TAAP), which sets out the policies
governing major expansion of the town as identified in the Local Development
Framework.

The purpose of the Report is to explain the proposals for the Public Transport
System (PTS) which will provide direct links between the SUE, the main public
transport interchange terminals in central Thetford and key longer distance
destinations beyond the town. All issues associated with the design, operation,
impact, funding and delivery of the proposals are addressed within the Report.
The Report is part of a series of transport-related documents that will accompany
the Outline Planning Application (OPA) for the development scheme.
C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

1

Thetford SUE
Public Transport Proposals

April 2011

The other reports in this series are:

A Transport Assessment (TA) which considers the development's access and
transport infrastructure requirements and its impacts on the adjacent
transport networks;



A Travel Plan (TP) which presents a framework strategy together with
outline targets for the use of sustainable travel options by occupying
residents and employees;



An A3 set of colour Figures, which show the various junction improvements
and designations described in the TA;



Stage 1 Road Safety Audits for the A11 junctions;



Stage 1 Road Safety Audits for the local Thetford junctions and the site
accesses, including Kilverstone Road, and;



A report entitled “Norwich Road Capacity Assessment” prepared by LWL,
which examines the link capacities along the various sections of Norwich
Road to the south of the site.

Together, these reports seek to address all the transport issues relevant to the
proposed development. This report should therefore be read in conjunction with
the above documents.
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Report Structure
An overview of the proposals is given in Section 2. The detailed proposals and
routes are explained in Section 3, together with accompanying plans.

Land

requirements for building the relevant infrastructure are addressed in Section 4.
The wider transportation issues, including passenger forecasts and how the
proposals will integrate with the existing transport network, are explained in
Section 5, which also considers the need for highway modifications to
accommodate the scheme. In this context, the effects of the scheme on existing
travel patterns have been assessed using patronage forecasting work undertaken by
Mott MacDonald to support the development of the TAAP policies on behalf of
the Developers and Norfolk County Council (NCC).
Section 6 provides details of the engineering infrastructure required to operate the
network including guided bus-ways, stations, streetscape design and priority
measures. The proposals for integration of bus services at the main Termini are
described in Section 7.
The proposed specification for operating the service is described in Section 8. This
includes details of the vehicles, depot, control system, ticketing, timetabling,
passenger information and security.
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A full Environmental Statement for the development, including the Public
Transport Scheme, is presented as a separate document supporting the site as a
whole. Other issues associated with operating the system (e.g. - branding,
marketing, legislation, operator and harmonisation) are, however, described within
Section 9 of this Report.
A financial appraisal of the proposals is given in Section 10 with the proposed
programme and method of delivery presented in Section 11. Finally, a summary
of the proposals is provided in Section 12.
1.3

The Proposed Development
The development site is located to the north of the existing Thetford built-up area
and occupies two areas of land that are separated by the Ely to Norwich railway
line:i)

Thetford SUE East is bounded by the A11 to the north, the railway line to
the west, Kilverstone Road to the south and open countryside to the east.
It is bisected by the section of Norwich Road that links the A11 with
Kilverstone Road.

ii)

Thetford SUE West is bounded by the A11 to the north and west, the
railway line to the east and existing industrial and residential areas to the
south.

Both areas comprise primarily “Greenfield” land which is currently in agricultural
use.
At the south-west corner of the site, expansion of the existing Thetford Enterprise
Park (TEP) is proposed as a component of the SUE West development.
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The site is located between approximately 1.5km and 2.5km to the north of the
town centre and as such, a new District Centre will be provided to serve the
development. Because the development would cover a large area, smaller Local
Centres will also be provided to the east and west of the railway line. The site’s
proximity to the TEP and the A11 mean that major employment areas to the west
and south-west (London Road) also lie within no more than 3-4km of the site.
Thetford Railway Station lies close to the site (approximately 1.5km to the south)
and is accessed from Croxton Road via Station Road. The Station lies on the
"Breckland Line", which links Norwich and Ely. Generally there are two trains per
hour eastbound to Norwich whilst westbound there is an hourly service to
Cambridge and an hourly service to Liverpool via Peterborough and Nottingham.
Other mainline services between London and northern England can be accessed
by interchanging with the East Coast Main Line (ECML) at Peterborough.
The location of the proposed development is shown below:-
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The SUE would be a mixed-use development comprising prestigious employment
uses, creating some 2500 new jobs on-site and providing up to 6,000 new homes.
The scheme will therefore maximise opportunities for people to live, work and
undertake leisure activities without travelling outside the development. The TAAP
will result in a further 2500 jobs being created in the town centre and TEP areas,
and these would mostly be serviced locally by SUE residents.
The SUE would comprise the following components:

Residential: 131 hectares (67% on Thetford SUE East and 33% on Thetford
SUE West) providing a total of 5900 new homes;



Employment: 28 hectares (split between the east and west in a similar
proportion to the residential development);



Local centres in both Thetford SUE East and West, providing shops, health
and community facilities, places of worship and other local amenities;



Primary Schools (one to be provided on each side of the railway line);



Other community uses, public open space and green infrastructure;



Highway and transport infrastructure.

An indicative Masterplan of the scheme is shown below. New access junctions
would be provided from Norwich Road and Croxton Road as shown, together with
connecting Distributor Roads.

In addition, dedicated Public Transport (PT)

accesses would be provided from Kilverstone Road and between the SUE and TEP.
A further bus-only link would be provided to link the two sides of the SUE
together, either across the railway line or via Joe Blunt’s Lane to the south; both of
which would be delivered in the form of short sections of guided Bus-Ways.
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The links would also accommodate pedestrians and cyclists, but not private
vehicles by virtue of design. The proposed access strategy is described fully in the
accompanying TA.
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PUBLIC TRANSPORT PROPOSALS

2.1

General Description

April 2011

The Public Transport Scheme described in this Report will provide direct busbased public transport links between the development and the proposed new
Thetford Town Bus Station within the town centre. It will also provide an orbital
"Shuttle" service linking all parts of the SUE with the TEP. Extended services to
longer distance destinations beyond Thetford will also be provided. The proposed
bus routes in the vicinity of the site are shown below (see also Section 3.5):-

2.2

Background
The proposed PTS is intended to provide a quality bus-based public transport
system linking the SUE to the town centre and integrating it with other bus and rail
services. Within the site, it is intended that bus priority measures will be provided
at the key junctions, particularly those with Croxton Road and Norwich Road.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

8

Thetford SUE
Public Transport Proposals

April 2011

All access would be controlled by traffic signals, allowing priority lanes and busactivated signal phases to be incorporated within the designs. Bus Gates would be
provided at the accesses to Kilverstone Road and to the TEP via Lodge Way and
Wyatt Way. The latter would also be smart-card controlled, allowing it to be used
by some of the existing residents along the Croxton Road corridor who would
otherwise be inconvenienced as a result of the prohibition of right-turn from
Croxton Road to Mundford Road.
The two potential railway crossing and approaches would be constructed as a
guided bus-ways, to provide for movements between the SUE East and SUE West
by the proposed TEP Shuttle (Route C – see Section 3.5). Subject to further
development of the Masterplan, other sections of the route may also be segregated
from the public highway and run on dedicated carriageway or be guided, with
high quality access points throughout the site.
Dedicated interchange facilities and local improvements would be provided offsite at Thetford Bus Station, together with improved pedestrian links and signage to
the Railway Station from Croxton Road. The existing Thetford Bus Station, on
Bridge Street, is to be replaced with a new facility adjacent to Minstergate and St.
Nicholas Road as part of the TAAP. Although this scheme does not form part of
the Developer's SUE proposals, it would provide a unique opportunity to integrate
bespoke terminal provision for the SUE services within a modern, high quality
facility.
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Objectives
The key objective of the Scheme is to achieve a sustainable community at the SUE,
which realises the full development potential of the site within the constraints of
the existing highway network.

This would be achieved by providing a highly

attractive alternative to the private car, which gives rise to a modal shift and hence
a reduction in traffic flow on critical sections of the highway network.

This

approach is fully consistent with national transport and planning policy.
Public transport demand forecasting work undertaken for the TAAP by Mott
MacDonald (MM) suggests that as a minimum, 20% of the travel demands
generated by the scheme should be accommodated on Public Transport.
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It is considered that such a target is likely to be conservative with respect to public
transport take-up. This is because MM's work does not take into account the full
scale of traffic restraint within the site and the provision of Real Time Information
(RTI) within every home and workplace. In addition, it is proposed that free public
transport will be extended to a significant proportion of development residents. To
provide a robust assessment however that is consistent with that presented in the
accompanying TA, the new Public Transport services will be designed to deliver a
minimum of 20% of the total travel demands generated by the proposed
development, in line with the Travel Plan. Further detail of the forecasting work
undertaken is provided in Section 5 of this Report.
The PTS is an integral component of the development proposals and would be
fully consistent with relevant planning policies, which are reviewed in Section 2.6.
Forecasts derived from MM's public transport demand forecasting work have been
used in the financial appraisal of the service as detailed later in this Report.
Based on what are regarded as conservative model outputs, it is forecast that some
7500 passengers per day and some 1500 passengers per hour would pass into and
out of the development during each peak hour for which high frequency services
would be provided in each direction to and from Thetford.
forecast level of use, the services must be:

Reliable;



Convenient;



Clean;



Comfortable & Safe;



Affordable;



Faster and cheaper than the equivalent car journey.

In summary, the service will be one of high quality.
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Experience has shown that if passengers can be attracted to use public transport in
the first place, they will use the system again as long as their first experience is a
positive one. This is to be the guiding principle underlying all aspects of the
design, phasing and operation of the proposal.

Its objective is to provide an

attractive integrated transport service that will positively affect modal shift.
2.4

Principles of Operation
One of the key operating principles is to provide a service having the perceived
reliability, frequency and ease of use of a rapid transit type of system. To achieve
this, the user’s experience of the system must be positive from the point of first
contact with it.
The creation of a “turn-up and go” system requires the implementation of
innovative technology to provide travellers with the maximum level of information,
reliability and convenience. In this way, the input and effort required by the user,
in terms of journey planning, should be minimised, and the system should be easy
to understand and use.
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Within the development, modern RTI systems would be supplemented by on-line
information services that can be accessed from personal computers and "in-home"
screens either at home or in the work place.
These measures would reduce waiting time, which is accepted to be a major
concern of users. The use of global positioning satellite technology (GPS) would
allow bus priority to be given at key traffic signal junctions along the routes and
would provide unhindered access to areas of the segregated carriageway within
the development. This would ensure that the system maintains a journey time and
reliability advantage over the private car.

Particular care has been taken to ensure that the design of the system and the level
of service provision are attractive and well integrated into the local environment.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

13

Thetford SUE
Public Transport Proposals

April 2011

Quality in terms of route, construction, operation and management would be
provided to ensure that the system meets the initial patronage targets and also
allows for further development of the network.
The scheme is expected to be based closely on the Dartford Park Fastrack scheme
in Kent, which is now operational and demonstrably achieves all the quality
objectives identified in Section 2.3 above.
2.5

Integration
Integration of the new route with the other key components of the local transport
network will be crucial to its success. The design of improved terminal facilities,
provision of accurate travel information, integrated timetables and efficient
through ticketing are therefore all key requirements for the scheme. In this way,
the Scheme would provide an integrated transport system serving movement
within the development and also between the site and the surrounding areas,
linking to existing and proposed public transport nodes in Thetford town centre.
From these locations, connections to other bus services and the railway network
will be available.
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Efficient integration with the rail services is a key requirement of the proposal.
Thetford is served by frequent trains to Norwich and Ely during the peak hours,
and thus efficient transfer of passengers between the bus and rail network will
encourage maximum use of this service, thereby reducing the need to commute
by car.
The integration of the development within the local bus network would be
substantially provided for by the following initiatives:i)

A limited number of bus stops would be provided at key locations along the
routes to enable non-development public transport users in the vicinity of
major travel demand generators to use the service;

ii) At the proposed new Thetford Bus Station (see Section 7), a dedicated bus
stop/shelter would be provided with RTI displays, ticket vending facilities
and so on;
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iii) Additional dedicated RTI displays, specific to the branded service, would be
provided within the Thetford Bus and Railway Stations at suitably prominent
locations;
iv) Improvements to signage and pedestrian infrastructure along Station Road,
between the proposed Croxton Road bus service and the Railway Station,
would be implemented.
2.6

Planning and Policy Considerations
A full appraisal of the relevant transport-related planning policies is provided
within the Transport Assessment (TA) and Environmental Statement (ES)
documents that accompany the planning application. The policies that are of
greatest relevance to the public transport initiative are summarised briefly below.
Policy Documents
The following policy documents have been identified as directly relevant to the
proposed development and public transport scheme:i)

PPS 1 – Delivering Sustainable Development;

ii) PPG 13 – Transport;
iii) Regional Spatial Strategy – “The East of England Plan”;
iv) Norfolk Local Transport Plan, 2006-2011 (LTP2);
v) Draft Norfolk Local Transport Plan, 2011-2026, "Connecting Norfolk"
(LTP3);
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vi) Breckland District Local Plan (BDLP) and Local Development Framework
(LDF);
vii) Thetford Action Area Plan (TAAP).
National Planning Policy: PPS1 – Delivering Sustainable Development
PPS1 sets out the Government’s policies for delivering sustainable development
through the planning system and Local Authorities are required to take these into
account when determining planning applications. In the context of transport, PPS1
guides decision makers to apply the following key principles:


Encourage patterns of development that reduce the need to travel by
private car, making the fullest use of public transport;



Provide improved and inclusive access to jobs and other opportunities, by
ensuring that new development is provided where it can be accessed by
sustainable travel modes rather than being reliant on the private car;



Ensure that appropriate locations are available for industrial and commercial
development, taking into account accessibility and sustainable travel needs
whilst ensuring that essential infrastructure can be provided, and;



Promote high quality design that addresses the connections between people
and places by considering the needs of people to access jobs and services.

The Public Transport Scheme has been developed with regard to the above
objectives, and seeks to provide good connections between the development and
the adjacent communities by sustainable travel modes.
National Planning Policy: PPG13 - Transport
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PPG13 provides the Government’s guidance on the transport planning aspects of
new development. The key stated objectives of PPG13 are to:


Promote more sustainable transport choices for individuals;



Promote accessibility to jobs, shopping, leisure and other activities by public
transport, walking and cycling; and



Reduce the need to travel, especially by car.

PGG13 guides Local Authorities to take into account these overall policies when
considering planning applications. In the context of the Proposed Development,
there is a clear requirement to ensure that there is a realistic choice of access by
public transport, walking and cycling.
The East of England Plan
The Regional Spatial Strategy, known as the East of England Plan (EEP) provides a
broad strategy for development in the region up to 2031. It was revoked by the
Secretary of State for Communities and Local Government in July 2010, although
this revocation was subject to a successful legal challenge. However, whilst the
EEP remains current at this time, formal abolition is expected to take place shortly
as a result of the Coalition Government's proposed Localism Bill.
Although the TAAP has been developed with regard to the EEP policies and
requirements, it will be taken forward as a free-standing policy document for
Thetford and will contain transport and land-use policies specific to the local area.
On this basis, the EEP has not been considered further in this review.
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Norfolk Local Transport Plan, 2006-2011 (LTP2)
The second Norfolk Local Transport Plan (LTP2) covers the period 2006 to 2011.
Its main aims are to: deliver sustainable growth; improve accessibility; reduce
congestion; improve road safety; and to protect and enhance the environment.
LTP2 includes policies to encourage greater use of walking, cycling and public
transport modes by improving infrastructure, services and marketing in market
towns, including Thetford. The LTP's Market Towns area Strategy seeks to develop
such towns as transport interchange centres, where travel to other areas of the
County by different modes is possible. The strategy also seeks to improve public
transport access from rural areas, improve connections with urban areas and
improve opportunities for travel within the towns by walking and cycling.
Draft Norfolk Local Transport Plan, 2011-2026, "Connecting Norfolk" (LTP3)
The third Local Transport Plan (LTP3), known as "Connecting Norfolk" has been
published in draft form for consultation. The final version will come into effect in
April 2011 and will cover the period 2011 to 2026.
LTP3 is underpinned by the same core strategic aims as LTP2. It emphasises the
importance of making the best use of the existing network and reducing the need
to travel by car. To this end, new development should be sustainable in terms of
location and design, as underpinned by LTP Policy 5, which states that:
"New development should be well located and connected to existing facilities so as
to minimise the need to travel and reduce reliance on the private car or the need
for new infrastructure. Local Planning Authorities should implement policies as part
of their Local Development Frameworks to help achieve this."
Policy 6 develops this theme and states that:-
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"To bring about sustained growth priority should be on enabling public transport,
walking and cycling from new development sites. Recognition should also be given
to required improvements on the highway network at bottlenecks. These should be
matched with sustainable travel packages or measures to encourage regeneration.
Contributions should be secured to help mitigate any adverse effects of new
development on the transport network."
LTP3 acknowledges that parts of the highway network in Thetford are approaching
capacity and emphasises that opportunities to influence travel behaviour and
patterns should be investigated. The development of the Thetford SUE clearly
provides such an opportunity.
At the same time, LTP3 acknowledges the strategic importance of Thetford, not
only as a location for growth but also as an interchange point which facilitates
public transport connections to other parts of the County. Again, the proposed
SUE provides a significant opportunity to develop this potential further.
Breckland District Local Plan and Local Development Framework
The Breckland District Local Plan (BDLP) was adopted in September 1999 and
covered the period to 2026. It is in the process of being replaced by the Local
Development Framework (LDF). However, a number of policies have been saved
pending completion of the LDF, which are listed in Appendix A of the LDF
adopted Core Strategy and Development Control Policies Development Plan
Document.
The only remaining BDLP policy of relevance to this TA is Policy E2, which
allocates land to the north-east of the TEP for employment uses. This allocation
has now been incorporated into the TAAP proposals for expansion of the TEP.
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The LDF will cover the period to 2026. It is a compendium of planning policy
documents, known as Development Plan Documents (DPDs) and Action Area
Plans. The most significant in the context of the proposed SUE are the adopted
Core Strategy and Development Control Policies DPD and the draft Thetford
Action Area Plan (TAAP). The latter is considered separately below.
The Mott MacDonald work undertaken in respect of the Transport Plan for
Thetford, and their supporting reports listed in Section 1 of this TA, form part of
the evidence base that underpins the above LDF policies.
The Core Strategy and Development Control Policies DPD contains the following
key transport-related policies of relevance to this TA:
i)

The Spatial Vision – acknowledges the strategic importance of Thetford,
with good highway and rail links, and states that it will become the focus of
major levels of sustainable housing and employment development.

ii)

Strategic Objective S05 – provides for new development to address
infrastructure shortcomings and capacity shortcomings.

iii) Strategic Objective S06 – provides for infrastructure delivery to keep pace
with levels of growth.
iv) Strategic Objective S018 – provides for significant modal shift to
sustainable forms of travel, particularly away from reliance on singleoccupancy car use.
v)

Strategic Objective S019 – seeks to ensure good accessibility to jobs,
facilities and services.
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vi) Policy SS1 – identifies Thetford as the "Key Centre for Development and
Change". Accordingly, it is to provide 6000 new homes and 5000 new jobs.
The accompanying "Key Diagram" shows that this growth would take place
on the proposed SUE site, between the north-eastern outskirts of the
existing town and the A11.
vii) Policy CP4 – states that the release of land for development will be
dependent on there being sufficient infrastructure capacity, with additional
capacity being provided where appropriate. In the context of transport, this
requires implementation of the measures identified in the TAAP and
underlying Thetford transport studies.
viii) Policy CP5 – states that, in the early part of the Plan period, required
infrastructure capacity will be secured by planning obligations or conditions.
In the later stages, however, such improvements may be secured by means
of a tariff or "Community Infrastructure Levy" (CIL).

This would be

additional to any on-site developer obligations.
ix) Policy CP13 – is concerned with accessibility and identifies the need to
develop the public transport, pedestrian and cycling network in Thetford, to
ensure that development can be accessed safely and by a choice of travel
modes.

These objectives will be balanced against the need to provide

adequately for car parking and to address the needs of those living and
working in less accessible rural areas. New development will need to be
integrated within existing transport networks. Major schemes are to be
accompanied by a Transport Assessment and Travel Plan.
x)

Policy DP16 – is concerned with the design of development and requires,
inter-alia, that interdependent places such as town centres, residential areas
and transport interchanges, should be well connected along well defined
and legible routes that provide a choice of travel mode.
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The Thetford Action Area Plan (TAAP)
The TAAP identifies the land allocations and policies that will guide the town's
growth and, in particular, the development of the SUE. It has now reached "Draft
Final" stage and thus represents the outcome of considerable discussion and
assessment. Whilst policies may change in response to current consultation, the
general concepts and aims of the plan are unlikely to change significantly.
The TAAP identifies that Thetford has national "Growth Point" status, and is thus
pursuing large-scale sustainable growth. Delivery of such growth is to be assisted by
the "Moving Thetford Forward" (MTF) partnership. The TAAP reflects the housing
and employment requirements identified in the Core Strategy and Development
Control Policies DPD and states that growth will be concentrated within the SUE.
To address the transport implications of development on this scale, the TAAP
emphasises the need to achieve modal shift to more sustainable forms of transport.
The SUE in particular is to promote the use of public transport and provide new
pedestrian and cycle routes to promote healthy lifestyles.

Thetford Strategic

Objective SO12 seeks to reduce the town's heavy reliance on the private car and
encourage the use of more sustainable modes whilst ensuring good access to jobs,
services and facilities.
The TAAP identifies the following transport infrastructure improvements to be
delivered in a series of phases:

New bus service from SUE via Croxton Road;



New bus service from SUE via Norwich Road;



Enhanced bus frequencies on services to destinations beyond Thetford;



Capacity improvements along Norwich Road;



Bus priority along Norwich Road approach to Hurth Way Roundabout;



Walking and cycling improvements;
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Bus-only links within site, including new railway crossing;



Consider the need for a new Railway Station within the SUE;



Parking strategy and town centre Masterplan measures;



Highway improvements at Mundford Road/Hurth Way Junction;



Highway improvements at Mundford Road/Croxton Road Junction;



Highway improvements at Brandon Road/London Road Junction;



Smarter Choices measures.

The main TAAP policies relevant to this Report are:i)

Policy TH8 – requires developer funding towards the provision of new bus
services to the town centre and, preferably, an orbital route to link with the
existing employment areas on Mundford Road and London Road. These
services are to be in place on the day of first occupation of the SUE. The
policy requires 10-minute service frequencies during the peak periods. It
also makes provision for effective bus penetration within the SUE and a
bus-only link across the railway line to link the Thetford SUE East and West.

ii) Policy TH9 - sets the following requirements for bus infrastructure within
the SUE:

Bus priority measures at all junctions;



Bus boarders;



A bus stop within 400m of all properties;



Provision of service related bus information at all stops;



At least 50% of all stops within the wider Thetford area will have
shelters, preferably more; and



Real Time Information at all stops.
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iii) Policy TH10 - requires land between Joe Blunt's Lane and the A11 to be set
aside for the provision of a new Railway Station in the period 2016 to
2026. This area should be accessible relative to the proposed pedestrian,
cycle and public transport networks.
iv) It should be noted, however, that whilst the PTS has been developed to
serve such a facility in the future, it places no reliance on its delivery.
v)

Policy TH23 - identifies modal shift policies for the wider area beyond the
SUE, which are similar to the specific SUE measures and would integrate
with and be complementary to them.

vi) Policy TH24 - states that any development adversely affecting pedestrian,
cyclist and public transport movement routes will not be permitted.
Planning applications are to be accompanied by details of how pedestrians
and cyclist will gain access to a development and assessments of the
development's impact on such modes.
vii) Policy TH25 - identifies land between St Nicholas Street, Minstergate and
London Road for a new bus interchange. Improved pedestrian crossing
facilities at the nearby London Road Junction will be required as part of the
scheme, which should be designed to minimise conflicts with other road
users, particularly on Minstergate.
viii) Policy TH26 - states that proposals for increased use of and improvements
to Thetford Railway Station will be supported, including those that improve
pedestrian/cycle access and provide additional cycle parking.
ix) Policy TH29 - protects Joe Blunt's Lane from development that would
interrupt it and seeks its enhancement as a green route north of Thetford.
A limited number of connections for pedestrians and cyclists will be allowed
and the route's legal status will be amended to allow cycling.
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The Routes
The Public Transport Scheme is made up of three routes as follows: Route A – A new service to link the site to Thetford Bus Station via the
Norwich Road corridor. This would be the principal development bus service
between the SUE East and the Bus Station, providing one bus every 10
minutes at peak times.

 Route B – A new service to link the site to Thetford Bus Station via the
Croxton Road corridor. This would be the principal development bus service
between the SUE West and the Bus Station, providing one bus every 10
minutes at peak times.
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 Route C – A new orbital Shuttle Service between the TEP, SUE West and
SUE East providing access to all parts of the development every five minutes.
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Interchange between the three routes would be possible within the site at
interchange facilities which would be provided both east and west of the railway
line.
“Stations”
Key stops have been identified for each route, at the approximate locations shown
on the route plans.

On the existing highway network beyond the SUE, the

majority of these are at locations where bus stops currently exist. These existing
facilities would be upgraded in accordance with the specifications identified
below.
In accordance with the premium-standard image of the new services, all dedicated
stops would be called “Stations” and would feature state-of-the-art waiting
facilities. Where space permits (mainly within the development) these would be
enclosed shelters with seating, RTI displays, information, ticket vending machines,
internet connections, and so on. At other locations, conventional shelters would
be provided alongside highly prominent “Pillars” with RTI and fixed information
displays, ticket vending machines and interactive journey planning facilities. Full
details are provided in Section 6.

In many cases, proposed Stations will coincide with the locations of existing bus
stops, providing opportunities for interchange between bus services.
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In all cases, existing stops would be upgraded in accordance with the above
proposals, to the benefit of all bus passengers.
The precise location of each “Station” has yet to be finalised, and will be agreed in
consultation with the operator and Norfolk County Council (NCC). However, the
broad locations shown on the route plans have been chosen as being either close
to major generators of travel demand or at an important interchange point on the
local transport network.

On-Site Interchanges
Full bus interchange Stations are likely to be located within the development’s
Local and District Centres, towards the centre of each site and at a point where
the majority of the services would lie and within a reasonable walking distance of
the entire development. Thus there would be formal interchange facilities between
Routes A and C to both the east and west of Norwich Road, and between Routes
B and C to the east of Croxton Road. Interchange would also be possible at
intermediate Stations along sections of the Distributor Roads that are shared by
more than one route.
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Signed pedestrian and cyclist routes would radiate from the interchange points
connecting with the development’s internal footway/cycleway network, and thus
ensuring connectivity with the entire development.
The SUE interchanges would provide, as a minimum, the following facilities:

A dedicated bus stand for each of the proposed new services and at least
three other stands, to enable other local services to be extended into the
site in the future, subject to commercial viability. This could ultimately
allow the SUE to function as a local bus interchange serving the northern
part of Thetford and the Norwich Road, Croxton Road and A11 corridors;



For each route, a “Pod” type enclosed Station would be provided as
described in Section 6, featuring enclosed waiting facilities with seating,
real-time information displays, information, ticket vending machines,
internet connections, and so on;
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Secure cycle parking lockers and conventional stands;



A bus layover and turn-around facility;



GPS control centre and office.

Phased Implementation
It is considered very important to establish a culture of public transport use by the
people living and working at the development at the earliest possible opportunity;
travel behaviours become established very quickly, and it is therefore important
that a good public transport service is available at “day one”.
It is therefore proposed that the appropriate components of the PTS and
associated infrastructure, vehicles, etc. as described in this Report, would be
available upon occupation of each phase of the development.
It is proposed that this requirement is enforced by means of a Planning Condition,
preventing occupation of the development prior to the key Public Transport
services being available and running to a standard of service that is acceptable to
the Local Highway and Planning Authorities and to the Developers.
Details of the proposed PTS phasing of are presented in Section 11 of the Report.
The first phase of development is likely to take place at Thetford SUE East, and the
earliest date for opening would be 2013/14. It is proposed that this first phase of
development be located within reasonable proximity of the main Thetford SUE
East public transport interchange, which would be available upon occupation. By
this means, early occupiers of the development would be within a comfortable
walking distance (400m or less) of the main public transport facility.
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Route A
Route A would commence and terminate at the proposed new Thetford Bus
Station and would pass along London Road corridor via Bridge Street South and
Brandon Road. A new station would be provided at the corner of London Road
and Station Street, with pedestrian signage to the Railway Station, which lies
approximately 330m to the north-west.

Existing stops along the route would be upgraded to "Station" or "Pillar" status as
space permits. At the Norwich Road/Hurth Way Junction, the route would split
into two branches as follows:

Western branch: Mundford Road north-west and Churchill Road, then rejoining Norwich Road, to enter the SUE East via Kilverstone Road and the
proposed Bus Gate;
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Eastern branch: Hurth Way south-east, Southwell Road West, Rosecroft
Way and Carlock road, calling at the Kilverstone Road Tesco store and
entering the SUE Sherwood at the Kilverstone Road Bus Gate.

The two branches would serve the existing residential areas to the east and west of
Norwich Road and would converge once again at the Kilverstone Road Bus Gate.

The two branches would provide a service frequency of one bus every 20 minutes,
converging at their northern and southern ends to provide a 10-minute service
frequency. Both would maintain these frequencies throughout much of the day.
From the Kilverstone Road Bus Gate, Route A would pass in either a clockwise or
anti-clockwise one-way loop around the SUE East Distributor Road via a series of
intermediate “Stations”.
The precise locations of "Stations" within the site have yet to be determined, but
they would be sited so as to ensure that the maximum possible amount of
development lies within a 400m walking distance.
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Critical sections of the Distributor Roads in the development would be designated
as Clearways with a strict “No Waiting/No Stopping” policy, enforced by a towaway regime.

In addition, all junctions within the development would be

designed to minimise delay to buses, either by providing significant reserve
capacity or by providing dedicated sections of bus lane on the approaches.
Where necessary, approaches to key junctions would be controlled by busactivated traffic signals, which would provide priority to buses over other vehicles.
At the Kilverstone Road Bus Gate, bus-activated rising bollards would prevent
access to the site at these locations for motor vehicles other than buses. Access to
pedestrians, cyclists and emergency vehicles would, however, be possible.
From the SUE, the return route to Thetford Bus Station would be the reverse of
that described above.
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Route B
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Route B would commence and terminate at the new Thetford Bus Station,
duplicating Route A as far as Station Road, but then turning northwards into
Croxton Road. It would cross Mundford Road at a modified junction, in which
Croxton Road South would be opened for the north-south movement of buses,
pedestrians and cyclists only. The improved junction would be subject to full
traffic signal control. The proposed layout is shown below:-

From Mundford Road, the route would proceed northbound along Croxton Road
as far as Anne Bartholomew Road, where it would split into two branches.
The western branch would follow Anne Bartholomew Road, rejoining Croxton
Road at the Thetford academy. The eastern branch would turn into Woodlands
Drive and would circulate around the residential area to the west via Shelley Way
and Tennyson Way, before re-joining Croxton Road at Woodlands Drive. It would
then proceed northwards, converging with the western branch at the Thetford
Academy, where a dedicated "Station" would be provided.
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From this point, Route B would proceed northwards to enter the SUE via the
proposed Croxton Road access.

From the Croxton Road access, Route A would pass around the SUE West in either
a clockwise or anti-clockwise east-west loop via a series of intermediate “Stations”.
Again, the precise locations of "Stations" within the site have yet to be determined,
but they would be sited so as to ensure that the maximum possible amount of
development lies within a 400m walking distance.
Where necessary, approaches to key junctions would be controlled by busactivated traffic signals, which would provide priority to buses over other vehicles.
From the SUE, the return route to Thetford Bus Station would be the reverse of
that described above.
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Route C
Route C has been conceived as a convenient, high frequency east-west “Shuttle”
service linking the SUE District and Local Centres and the TEP. It would connect
the SUE East and SUE West via one of three possible alternative routes. These
include a new crossing of the railway line as shown below (the most direct route
between the SUE East and SUE West); use of the A11 (the quickest route from
areas east of Norwich Road to the TEP) and use of the existing under-bridge at Joe
Blunt’s Lane (the most convenient route for the Academy).
Under all route options, Route C would meet a number of potential travel
demands. Firstly, it would provide a very high frequency (5-minute) service linking
the SUE residential areas with major local employment opportunities at TEP.
Secondly, it would provide a direct link between the eastern and western parts of
the SUE, connecting residents to either side of the railway line with various
complementary amenities on the other.

Thirdly, it would provide a public

transport alternative for internal development trips which might otherwise be
made by car along the A11.
The actual corridor to be served by Route C will be finalised as the Masterplan is
developed. Frequent “Stations” would be provided at 400m intervals in order to
maximise access to the service from within the SUE.
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Alternative Routes for Crossing the Railway
Beyond the site, the number of route options available for new services is limited
by the characteristics of the local highway network.

However, a number of

alternative routes for linking the SUE East and West across the railway line are
available, in addition to simply providing a new crossing. These include:

Joe Blunt's Lane: this option would make use of the existing track known
as Joe Blunt's Lane, which already provides a crossing of the railway via an
existing under-bridge. This option could be delivered via land which is
entirely within the ownership of the Developer, and would also allow
pedestrian access to the Route C bus services corridor from the existing
urban area to the south, via Tennyson Way. It is the most convenient route
for the Academy.
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Between Joe Blunt's Lane and the A11: in this scenario, a new bridge
would be constructed across the railway line, for use by buses only. An
adjacent footway/cycleway would also be provided, with an overall width
of 3.7m to allow it used by emergency vehicles.
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The bus-only carriageway would be designed as a guided bus-way, to
ensure that it could not be used by other types of vehicle. There are now
numerous examples of this type of facility having been installed in major
UK cities such as Leeds, Bradford and, most recently, Cambridge. The
process of procuring the bridge could, however, be protracted due to the
land immediately to either side of the railway tracks being in third-party
ownership and hence the potential requirement for Transport and Works
Act (TWA) procedures. This option, if implemented, would provide the
most direct access between the SUE East and SUE West for travellers.



A11 Corridor: This option might appear to be a less favourable long-term
solution to linking the two parts of the SUE together (since it would involve
buses taking a significant detour from the desired route along a corridor not
serving any development directly) but does provide the quickest option for
linking land uses to the east of Norwich Road with the TEP. It would thus
offer advantages to the apparently more direct routes in certain
circumstances, and remains an option at this point in time for this reason.
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Options beyond the Development Site
Routes A and B have been identified as providing the best opportunities to meet
the public transport needs of both the SUE and the existing residential areas served
by Croxton Road and Norwich Road to the south. Thus, they are considered to
provide the best opportunity to also realise the ambitious modal shift targets set
out in the TAAP transport studies.
To the south of Mundford Road, there are a number of options for the routing of
services, and the final choice of route for each service will be subject to further
discussions with NCC and the chosen bus operators. However, the routes shown
in this report reflect the desire to minimise travel times between the main
residential catchment areas to the north of Mundford Road and the town centre.
In determining the best route south of Mundford Road, options for providing direct
bus access to the existing Thetford Railway Station have been explored. However,
the layout of the existing highway network is such that providing direct bus services
to the Station would involve significant delay to passengers using the service.
MM's report, "Public Transport: Opportunities for Buses" dated August 2010,
considered the potential for modal shift of SUE-generated trips from private car to
other modes. It identified that even if a new Railway Station were to be provided
within the SUE, this would still give rise to only a relatively modest modal shift
from private car to rail (5%), plus a further 5% shift away from other buses. On this
basis, it is considered that the impact of diverting services via the Station on the
viability of the PTS is unlikely to be justifiable. As a result, direct access to the
Railway Station by bus is not part of the current PTS proposal.
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Instead, it is proposed that the pedestrian route to the Station from the London
Road/Station Road Junction will be improved and that a scheme of enhanced
pedestrian signage and footway improvements will be developed in conjunction
with NCC.

A new PTS "Station" would then be provided at the London

Road/Station Road Junction, from which the Railway Station can be reached on
foot in less than 5 minutes.
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The land required to deliver the required infrastructure for the PTS can be
categorised as follows:

Within the various parts of the SUE development site;



The interface between the SUE and the external highway network;



Beyond the SUE;



At the proposed Thetford Bus Station and elsewhere;

Within the SUE
All of the land within the SUE development site boundaries shown below is within
the control of the Developers. This area encompasses all land required to deliver
the development scheme. However, delivery of the proposed new bus-only
railway crossing option would require third-party land acquisition either side of the
existing railway tracks. It is anticipated that this would be secured through TWA
procedures as identified in Section 3. Other options are available for buses to
cross the railway line via Joe Blunt's Lane or the A11, as identified previously.
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Notwithstanding the above, there are no over-riding constraints that would affect
delivery of the on-site interchanges, Stations and internal roads as described within
this Report.
The internal layout of the development would be designed around these facilities
to ensure that all parts of the scheme are within easy reach of the new transport
corridor and that it integrates satisfactorily with the adjacent new buildings and
dwellings.
In accordance with Draft TAAP requirements, a parcel of land adjacent to the
railway line, between Joe Blunt's Lane and the A11, would be set aside for the
future provision of a new Railway Station. Provision for buses to serve such a
facility in the future would be made within the proposed on-site highway network.
However, the success of the PTS is not dependent on the delivery of a new
Railway Station within the SUE.
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Interface with Highway Network
Buses would access the site at three locations:

The Kilverstone Road Bus Gate, to the east of Norwich Road;



Croxton Road at the proposed main SUE West site access;



The TEP to the west of Croxton Road.

The site boundaries at the Kilverstone Road and Croxton Road access locations
abut the existing public highway boundaries.

Proposals for these accesses as

presented in the accompanying TA can thus be delivered using land which is either
within the control of the Developers or within the existing highway.
The TEP access would require a new connection between the TEP road network
and the SUE to be created. There are opportunities to do this via an extension of
Lodge Way, which directly abuts the TEP expansion site. The SUE West site in
turn directly abuts the TEP expansion site boundary.
The proposed TEP Bus Gate, as described previously, would be located just inside
the SUE West.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

46

Thetford SUE
Public Transport Proposals

April 2011

Proposals for the Kilverstone Road public transport access are shown below. A
full-scale plan is provided in Appendix A. All land required to deliver this scheme
is either within the control of the Developers or within the existing highway.

It is proposed that the Bus Gate that provides access to and from Kilverstone Road
would be sited within the SUE East development site, north of the Kilverstone
Road highway boundary. This and the remaining bus-only roads within the
development would remain private and would be maintained by a management
company which would also be responsible for the delivery of the new bus services.
In this way, the Developers would assume responsibility for the successful delivery
of the PTS.
A similar arrangement is proposed at the TEP, which would also be connected to
the SUE west site by a bus-only link. The land required to provide the full link to
the TEP may currently be outsider the Developer’s control and development of the
Link could need to be coordinated with the existing land-owner. Discussions with
the relevant landowner and District Council are on-going.
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Beyond the SUE
The route beyond the development site and its accesses would run entirely on the
public highway network and would have no impact on third party land.

At

locations where and intermediate “Stations” are to be provided, some impacts on
existing footways would occur.

At these locations, appropriate clear footway

widths would be maintained to Highways Authority requirements.

At most

locations outside the site, this means that an enclosed “Station” cannot be
accommodated and at such locations, smaller conventional shelters with
information “Pillars” would be provided. Details of proposed provision at each
stop are to be agreed with NCC as part of the detailed design process.
Thetford Bus Station and Elsewhere
Land issues at these locations are considered in Sections 4.3 and 4.3, below.
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Thetford Bus Station
The existing Thetford Bus Station is located on the east side of Bridge Street, from
which it takes direct access. The Station can also be accessed from Old Bury
Road, via an existing public car park. A one-way system of access is in operation,
whereby buses enter the Station from Bridge Street and leave via Old Bury Road.
The existing Bus Station is the responsibility of Breckland District Council, whose
permission would be required to use it for the termination and turn-around of new
bus services. It is assumed that similar arrangements would apply in respect of the
any new Thetford Bus Station (see below).
The draft final TAAP includes proposals to relocate the Thetford Bus Station to a
site between Minstergate and St Nicholas Street, which would be significantly
easier for buses to access and would allow for provision of greatly enhanced
passenger facilities, particularly for the disabled. The proposed site is not in public
ownership and would need to be acquired by NCC or BDC using Compulsory
Purchase (CPO) powers.

Even so, it is anticipated that the timescales for

development of the new Bus Station and the first phase of the SUE would run
concurrently, such that the new Station would be available for use by PTS bus
services upon their commencement. On this basis, the PTS has been designed on
the basis that the new Bus Station would be in place upon opening of the first
phases of the development.
Should delivery of the new Bus Station be delayed, it is proposed that the main
PTS "Station" would be provided on London Road close to its junction with St
Nicholas Street (see Section 7).
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The allocation of suitable bus stands for Routes A and B and C within the new bus
station will be subject to further discussions with NCC and BDC. This matter is
considered further in Section 7.
4.3

Other Locations
No land requirements at other locations have been identified at this stage.
Layover and more importantly depot facilities for the three new routes will be
arranged by the selected bus operator and are expected to be either shared with
existing services or be provided through a new purpose-built depot within the site
itself.
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TRANSPORTATION IMPACT

5.1

Introduction

April 2011

This section of the Report considers the impact of the PTS on the transport
network, in terms of the following key issues:i)

Bus passenger forecasts and bus capacity requirements;

ii)

Forecast public transport modal share;

iii) Forecast numbers of interchange movements at key public transport nodes
and the facilities required to accommodate them;
iv) The need for highway or traffic management initiatives at key locations on
each route, to reduce delay to buses or provide a journey-time advantage
over other motorised modes;
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The assessments of the modal shift and passenger forecasts arising from the
scheme have been produced by the "Public Transport: Opportunities for Buses"
Report, which was produced as part of the TAAP evidence base by Mott
MacDonald (MM). MM’s report is reproduced as Appendix C.
The MM Report includes assessments of potential bus patronage arising from the
TAAP as a whole and the SUE in particular. It was developed specifically to
identify the scale and nature of public transport enhancements that would be
required to deliver the SUE within the capacity constraints imposed by the existing
highway network. The PTS that is described herein is closely based on the findings
of this work.
Accordingly, this forecasting work is considered suitable for use by the Developers
in determining the commercial viability of the proposed public transport scheme
as a means of delivering satisfactory modal shift in accordance with the targets
identified by MM. Whilst the MM forecasts are considered fit for this purpose,
they are likely to significantly under-estimate the total number of passengers using
the system, and hence the overall public transport modal share for SUE trips. The
reasons for this are:i)

The MM forecasting work does not include an allowance for trip “redistribution” to reflect the provision of public transport. In a re-distribution
model, trip patterns would adjust to reflect public transport options; for
example, the proportion of trips made to Thetford town centre or the TEP
employment opportunities might increase simply because an attractive
public transport option is available, and trips to destinations served by
highway based corridors might be reduced accordingly. The MM
forecasting work does not include this iterative process and assumes fixed
trip distributions based on RSI and 2001 Census data. The model may
therefore greatly under-estimate the modal shift effects of the scheme.
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The MM report includes no analysis relating to the availability of car parking
within central Thetford. Whilst the Developers have no control on the level
of town centre parking provision and charges, it is likely that the supply of
car parking will remain limited and this will increase the overall
attractiveness of public transport relative to the use of the private car. Thus,
in practice, a greater proportion of trips may be made by public transport
than is forecast within the model.

Having regard to the above, it is considered that the modal share of the public
transport system in terms of SUE trips, and overall public transport patronage, are
likely to be greater in practice than suggested by the MM forecasts presented
below.
5.2

Bus Priority
The detailed assessments of the modal shift predicted by MM do not consider offsite bus priority measures on the highway network outside the development site.
Therefore, the scheme as assessed does not require delivery of any further external
bus priority measures to achieve the objectives of the development’s Transport
Strategy.
Nevertheless, well-designed bus priority measures can improve the image of public
transport services to their users and send a clear message to car users about the
journey time advantages of bus travel. They can also improve the reliability of bus
journey times in the context of variations in congestion and operating conditions.
The scope for bus priority measures, as a means of further enhancing the scheme’s
image, has therefore been considered on this basis.
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Clearly, the greatest opportunities for providing public transport priority lie within
the SUE, where there are no existing built development constraints. Here, it is
proposed that buses would run on free-flowing spine roads with dedicated bus
lanes and signal priority on the approaches to key junctions where feasible. Delays
to bus movement within the site will therefore be avoided.
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The chosen internal traffic access and circulation strategy is based on the principle
of providing reasonable access for private vehicles, and rapid access and
circulation for the new bus service. Where bus routes meet key junctions with the
external highway network, priority would be given to buses via the traffic signals,
as detailed in the accompanying TA.
These sets of traffic signals would also serve to restrict the volume of traffic leaving
the site to access Norwich Road to the south (which has limited link capacity) to a
pre-defined level. Excess traffic would then be routed via the A11. The result
would be that traffic wishing to leave the site via Norwich Road southbound at
busy times would be “Demand Managed”, such that the specific volumes reaching
the external highway corridors would never be greater than the forecast level at
which the network would operate satisfactorily.

By imposing a journey time

penalty on car drivers leaving the site in this way, the system would also support
the objective maximising the modal share of public transport.
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Bus priority would be maintained via signal-controlled bus priority lanes on the
approaches to the junctions. GPS-control would be used to ensure that buses
encounter minimal delays when proceeding towards the various exit points.
At less busy parts of the Ristributor road network, buses would share road space
with other traffic.
At the dedicated bus-only accesses (Kilverstone Road and the TEP), rising bollard
“Bus Gates” would be provided. These would be activated by the bus-mounted
GPS units, and would be lowered in advance of arrival of a bus to be closed again
once the bus has passed through. Buses would therefore be able to pass between
the development and Kilverstone Road or the TEP without stopping.
The TEP Bus Gate would also be smart-card activated, to allow passage by existing
Croxton Road residents who would otherwise be disadvantaged by the banning of
the right turn movement from Croxton Road southbound to Mundford Road
north-west bound.
Between the development and central Thetford, there are few existing bus priority
measures along the proposed public transport corridors. The scope for priority
measures is limited by existing built development and the need to avoid
unacceptable increases in traffic congestion, and hence pollution.
Observations suggest that much of the network is operating in a generally
satisfactory manner at present, and the routes to be followed by proposed public
transport services do not currently experience significant traffic congestion during
the peak periods, although there are localised junction capacity issues along
Norwich Road and the town centre approaches. It is therefore suggested that
general bus priority be delivered by NCC as they see fit, though a fixed
contribution to be made by the Developer.
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Generalities aside, whilst the proposed services would substantially avoid the
busier sections of the network, they would pass through a number of key junctions
where delays could potentially arise in the future in response to general traffic
growth.
The TA therefore identifies major improvements to the following off-site junctions
along the two key bus routes:

Route A: Norwich Road/Hurth Way - introduction of full traffic signal
control at the existing Roundabout and provision of "cut-through" lanes
within the central island, to accommodate the heaviest turning movements.
It is proposed that the traffic signals would be transponder-controlled,
allowing buses to activate the green signal phase for their desired turning
movement in advance of arrival.

The TA predicts that the modified

Junction would operate within capacity at the scheme Design Years, with
the SUE fully complete. Delay to buses would not, therefore, be significant.
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Route B: Mundford Road/Croxton Road - existing 3-arm Priority Junction
would be converted to a four-arm signal-controlled cross-roads, also
allowing for north-south movement by buses only across Croxton Road.
Access to the southern section of Croxton Road would continue to be
unavailable to general traffic, with bus-only access being enforced by
means of rising bollards in the same manner as the on-site Bus Gates.
Again, it is proposed that the traffic signals would be transpondercontrolled, allowing buses to activate the green signal phase for the straight
ahead movement in advance of arrival.

Formal assessment of the highway capacity of proposed junctions with bus priority
measures is provided within the TA, which shows that the required capacity can
be provided.
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Bus Passenger Forecasts

To ensure that the Public Transport Scheme succeeds in providing a high quality,
attractive level of service, it is necessary to have a preliminary understanding of:i)

The peak number of passengers potentially using it;

ii)

The number of vehicles that are required during the normal
highway peak hours.
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Preliminary passenger forecasts have been derived from the assessment work
undertaken by MM, as identified above.
The passenger forecasts are based on the routes, fare structure and service
frequencies that are identified within MM's forecasting work (Appendix C).
A summary of passenger forecasting assumptions and parameters is presented
below and in Appendix E.
The analysis is based on the number of car trips that the SUE is forecast to generate
based on MM's "Highway Interventions" Report.

These are forecast to be as

follows:

Residential work-related car trips: 3000 (based on PM outbound figure of
approximately 2700 trips, rounded up for ease of analysis);



Residential non-work-related car trips: 1500 (based on PM outbound
figure of approximately 1100 trips, rounded up for ease of analysis);



Employment trips: 1000 (based on AM inbound figure of 1000 external
trips; internal trips are expected to represent a greater number based on
3000 of the 5000 TAAP total being serviced from within Thetford, thus
this assumption is conservative).

For the financial appraisal calculations presented in Section 10, residential workrelated trips were disaggregated as follows, again based on the "Highway
Interventions" Report. This is because different fares would apply to each group:-
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External trips (outside Thetford)

40%



TEP trips

18% (30% of Internal)



Town Centre trips

12% (20% of Internal)



SUE Internal

30% (50% of internal)

Non-work trips were split equally between the town centre and SUE, again in
accordance with the "Highway Interventions" Report.
The TAAP employment sites were assumed to generate 1000 internal car trips,
which were split approximately equally between the SUE, town centre and TEP.
The existing car modal share for employment and residential trips combined is
estimated to be approximately 80%. This represents the average of the 2001
census modal split of residential trips (71% from MM's "Public Transport:
Opportunities for Buses" Report) and that identified for employment trips (88%
from the "Highway Interventions" Report). The target bus modal share identified
by MM is 20%, so it is necessary to apply a factor of 0.25 (20% divided by 80%) to
the car trip numbers identified above in order to calculate maximum one-way bus
trips in each of the peak hours.
The resulting hourly one-way bus passenger figures were then multiplied by a
factor of 5 to estimate daily two-way trips (the latter factor being based on similar
studies undertaken for comparable sized development-related public transport
schemes elsewhere). As a result, the numbers of development-related passengers
that are forecast to use the service are given below, with the figures rounded
upwards to the nearest 250 trips for ease of analysis and to help mitigate against
the inherent pessimism of the underlying assumptions. Rounded results are shown
[500] thus, where relevant.
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Peak hour

Daily

(one-way)

(two-way)

300

1500

- TEP

135

750

- Town Centre

90

450 [500]

- within SUE

225

1125 [1250]

- Town Centre

190

1000

- within SUE

190

1000

- TEP

90

450 [500]

- Town Centre

90

450 [500]

- within SUE

90

450 [500]

Passenger Numbers
Residents
Work journeys - external
Work journeys internal

Non-work journeys

Employees

The above forecasts represent an overall bus modal share for development trips of
around 20%. It must be stressed however that these figures do not represent the
maximum number of passengers carried at a particular point on the route, which is
likely to be lower. These estimates cannot, therefore, be used to derive service
frequencies or vehicle loadings for the services.
In this respect, the bus frequencies that are proposed are in accordance with the
demand forecasting work undertaken by MM based on a practical capacity of 75%
of actual vehicle capacity, in accordance with the Commission for Integrated
Transport's "Affordable Mass Transit Guidance". MM has allowed for the routes to
be operated by 40-seat single deck buses, providing 240 seats per hour, or 180
seats per hour when taking into consideration CFIT guidance.
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In accordance with MM's analysis, it is considered that standing passengers would
then be acceptable on the busiest sections at peak times but in any event, most
modern single-deck vehicles accommodate up to 50 seated passengers, and not
the 40 assumed, so the calculation is likely to be robust.
As passenger numbers grow, it is expected that demand would be accommodated
by providing additional “fill-in” services over shorter, more heavily trafficked
sections of the route, if required.
At times of lower demand, it is possible that the service frequencies would be
reduced.
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Integration with Transport Network

Integration of the Public Transport Scheme with the rail network and with other
bus services is described in detail in Section 7.
Although no future extensions of the services are proposed to meet the
requirements of the development, the PTS will provide onward long-distance
services to a range of destinations beyond Thetford, in accordance with the
recommendations of MM's forecasting work. These are summarised below:-
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Service Type

To

Frequency

Onward Destinations

Brandon

20 min

(From Thetford)

Mildenhall

20 min

Bury St. Edmunds

30 min

Diss

Hourly

Saffron Walden

Hourly

Through Routes

Rural Enterprise Valley

30 min

(via Kilverstone Road

Norwich

30 min

Bus Gate)

Watton

Hourly

Attleborough

Hourly

Cambridge

30 min

Through Routes (via
Croxton Road Bus Gate)

These services would be extensions of Routes A and B, with additional buses being
provided accordingly.
The PTS would provide a pilot of “State-of-the-Art” technology which could
eventually be adopted on other bus services within Thetford. Extension of the
technology and philosophy of the proposed services more widely across town
would then be relatively straight forward, subject to commercial viability.
The bus priority measures, branding and electronic control systems proposed
could eventually be utilised by future local bus services, enabling a phased
implementation of a full network of similar routes, inter-connecting with each
other at key nodes such as the SUE Interchanges.
The capacity of the route has been optimised to take into account the demand
arising not just from the development, but also from other potential local
passengers.
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Accordingly, the following bus numbers are proposed to ensure that the scheme
operates satisfactorily:

Norwich Road

-

4 buses



Croxton Road

-

3 buses



TEP Shuttle

-

6 buses



Long-Distance Services

-

15 buses



TOTAL

-

28 buses

Rail
The satisfactory integration of the PTS with the rail network at Thetford Railway
Station is an important consideration. Whilst direct bus access to the station is not
considered appropriate for operational reasons, physical improvements to
pedestrian routes between the proposed services and the Station are proposed in
order to make passenger movements between rail and the new bus services as
convenient and quick as possible, consistent with this constraint.
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Outside the peak hours, it will also be necessary to ensure that the new bus
services and rail timetables are reasonably co-ordinated, to ensure that interchange
waiting times between the two are minimised. On-going discussions will be held
between the bus service management company and the Train Operating
Companies (TOC’s) to ensure that co-ordination is maximised. Ticketing and rail
timetable information at stations and on the internet will also be provided.
For the weekday peak hours, this is less of an issue because the proposed
frequency equates to less than a 10-minute headway between buses on the route
between the site and Railway Station. This will ensure that a bus is generally
available to rail passengers arriving at the Railway Station or leaving the
development bound for the Station.
5.5

Pedestrians and Cyclists

As far as practicable, the new bus routes would be developed to provide
maximum accessibility to pedestrians and cyclists, to encourage interchange
between these modes.
To this end, the “Stations” within the development will provide weatherproof
shelters in prominent locations and with CCTV monitoring to provide comfortable,
safe and secure waiting environments.

Real-time Information would also be

provided via the GPS, giving information on both bus and local rail services. These
“Stations” would generally be located no more than 400m walking distance from
any residential property, place of work or local facility.
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At certain important Stations such as the on-site Interchanges, cycle storage
facilities will be provided.
5.6

Mitigation of Identified Traffic Impacts
The TA submitted in support of the scheme identifies a series of highway capacity
improvements

that

would

mitigate

identified

traffic

impacts.

The

key

improvements of relevance to the PTS are as follows:

TA Figure 14: SUE West access from Croxton Road



TA Figure 16: SUE East access from Norwich Road (North)



TA Figure 17: SUE East access from Norwich Road (South)



TA Figure 18: SUE Bus Access from Kilverstone Road



TA Figure 12: Mundford Road/Croxton Road Signal Junction



TA Figure 13: Norwich Road/Hurth Way Signal-Controlled Roundabout

The proposed improvements to these junctions are described fully within the TA.
They are forecast to provide sufficient capacity and/or priority for buses consistent
with the need to maintain service schedules and reliability.
In addition, traffic Demand Management within the site is proposed as a means
of controlling the impact of the development on the adjacent highway network.
The system would provide traffic signals at key internal locations to control traffic
flows onto the external network and restrict the rate of traffic release from the site
to a level that can be accommodated.
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6.

PROPOSED INFRASTRUCTURE

6.1

Internal Bus Routes
The main all-traffic Distributor Roads will have a nominal width of 10.5m, with a
strict ”No Stopping” policy, enforced by vehicle tow-away, on certain sections.
This will ensure free-flow conditions for all traffic and minimal delays to buses.
Certain less heavily trafficked sections of road used by buses to penetrate key parts
of the site will have a carriageway width of 7m, with widening at bends to ensure
safe two-way operation.

Where separate bus lanes are to be provided, as

described previously, these will have a minimum width of 3.5m.
Any segregated bus links (e.g. – the link to Kilverstone Road) will have a minimum
carriageway width of 6.75m, again with widening at bends as required. The width
adopted is an integral part of the overall streetscape design which considers the
relationship between the bus corridor and its surrounding environment.

The

minimum 6.7m width chosen was a judgement in providing safe and efficient twoway operation without creating a divisive corridor with an unnecessary expanse of
carriageway.

It is proposed that segregated carriageways would be used by

standard 12m buses. The infrastructure would, however, also been designed to
enable possible future use by articulated 18m buses. The width of the carriageway
required for safe two-way operation at bends is given in the table below:-
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Minimum Widths of Carriageway for Two-way Bus Operation
Inner Channel Radius (m)

Carriageway Width (m)

9

11.5

12

10.5

15

10.1

20

9.1

30

8.2

60

7.1

90 and greater

6.7

The carriageway pavement structure would be designed in accordance with
standard highway principles with particular care taken to allow for channelisation
of wheel movements as a result of the constant running of vehicles with the same
axle width.
A blockwork wearing course is proposed at critical locations such as the stations on
site and at the bus gates to ensure that the segregated carriageway or bus lane
asserts its own image and is distinctive from the highway. A special block edge
constraint compatible with the blockwork is proposed for open areas of the
carriageway. At “Stations” and areas where physical separation of the carriageway
from adjacent features is required, standard kerbs are proposed.
Other open sections of bus lane or segregated carriageway within the
development are proposed to have a distinctive coloured wearing surface on
standard pavement construction.
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The future maintenance of the carriageway is an important aspect of the pavement
design philosophy. A 20-year design life is considered appropriate with an agreed
inspection and maintenance regime. Maintenance would be undertaken to the
infrastructure without significant disruption to the service. If major maintenance is
required, the flexibility of the bus based system works to its advantage as this could
be restricted to night times when the service is not operational or could be
undertaken during day time with the operating vehicles using alternative roads on
agreed diversionary routes.
The alignment geometry has been developed to ensure that the system provides
an efficient service within the physical constraints of the Masterplan and off-site
features. To provide adequate surface water drainage run-off, a minimum
longitudinal gradient of 0.67% is proposed.

Whilst the operating vehicles are

capable of using gradients in excess of 10%, the actual highway longitudinal
gradients within the site are unlikely to reach this value due to the generally flat
topography, accept at the Croxton Road junction with Mundford Road.
Positive drainage would be provided to connect in with the existing highway
drainage where running outside the site and to connect to the proposed surface
water drainage network within the development.

As a result of the high

specification of the vehicles using the route and the controlled nature of the
service, the potential for run-off pollution and accidental spillage is significantly less
than for a normal public highway.
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A full risk assessment for the pollutants which may be present would be
undertaken as part of the detailed design and any pollution control measures
agreed with the Environment Agency prior to discharge to the outfalls.
6.2

Streetscape Design
The design of the Masterplan and associated streetscape is crucial to meet the
aspirations of the Thetford SUE development.

The relationship of buses to

pedestrians, cyclists, cars, surrounding buildings and open spaces have all been
considered to ensure that the high quality, efficient and user-friendly image will be
delivered.

A pedestrian/cycle route would run adjacent to the bus corridors

throughout within the development, including alongside the proposed guided busway section that would cross the railway bridge. Typical details throughout the
development are contained in Appendix B.

The palette of materials used throughout the scheme is restricted to present a
coherent image overall. All elements from the Stations down to the litter bins and
information points would be designed to enhance the impression of a progressive,
modern and efficient service.

The Stations themselves are constructed from

prefabricated components consisting of a tensile fabric canopy. The ‘Pod’ beneath
would then be clad in cedar boarding at either end and planar glazing between.
All connections and ironmongery would be stainless steel.
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Street furniture consists of granite benches rising from granite set paving areas.
Stainless steel litter bins and signage are co-ordinated from the same system.
Further details are given in Appendix B.
The lighting at each Station is provided by a combination of lighting columns and
bollard lighting concealed within the planting areas. To provide a coherent image
throughout, this same system would be used at off-site nodes (e.g. – Thetford Bus
Station) where connections would be made. It is proposed that all on-site bus
routes will be lit along their entire length within the development.
Public Art will be an integral part of the overall streetscape, as it would provide
interest and quality to the adjacent environment. A series of commissions would
be sought from a combination of local and national artists and sculptors to be sited
in specific locations along the route. Works should be suitably challenging and
reflect the particular spirit of the site and the environs.

Appropriate signage is an essential user requirement and it will also be used to
reinforce the overall image.
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On areas of public highway, signs would conform to standard highway principles
to ensure no confusion for road users. For the bus-only links, a series of signs will
be used which would help demonstrate the innovative nature of the scheme.
These signs would be most visible at the Bus Gates, where access from the
highway would be provided.
The overall image of the public transport system would be reinforced by the use of
standard branding logos and signs on all literature, displays and information signs.
Typical examples of these are given below:-

6.3

Stations
The Stations provide passengers with the first physical contact to the system, and
the boarding environment is therefore very important. On site, the Stations will be
located within the pedestrian areas to help give a continental feel to the route as a
whole. The emphasis is on quality throughout and each Station will incorporate
features to maximise passenger comfort and provide real-time travel information.
The Stations are designed to be visible from long distances, in line with their
function. The modular design enables the station unit to be used at a series of
scales, with different levels of enclosure as appropriate for specific locations.
The main on-site Stations are formed from three prefabricated tensile membrane
canopies, which hover over the boat/pod-like shelter beneath. These enclosed
Stations are weather tight with heating and air-conditioning.
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Glazed sliding screens form the entrance to either side with enclosed Pods
providing a toilet at one end and an information zone at the other.
Paving levels and materials are consistent with the adjacent exterior. The ‘masts’
supporting the roof are visible from afar, both across the development and the
main roads outside of it. The intention is to create a clearly identifiable structure
as the consistent signaller for the bus services anywhere on the route. At night, the
canopies would be lit, producing a glowing and spectacular surface.
At Thetford Bus Station, the stands used for Routes A and B will incorporate design
features consistent with other Stations along the two routes and will include public
transport information display areas.

Typical details at the stations are shown in Appendix B.
The features provided for passengers at enclosed Stations include:-
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open circulation areas;



disabled access;



weatherproof shelters;



heating;



air conditioning;



seating;



Real-Time Information displays (visual and audio);



ongoing travel information;



integrated transport displays;



toilets;



payphones;



emergency help button;



CCTV security;



mobile phone recharging points;



ticketing points (virtual and real);



Internet connections to weather, travel services etc.;



boarding platforms designed to provide level access to the operating low
floor buses;



cycle storage facilities at the principal Stations.

At intermediate Stations, such as those between the SUE and Town Centre,
footway width constraints are likely to limit the scope for fully enclosed Stations,
which require a minimum of width of 3m.
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At these locations, where fewer passengers are expected to join the service,
conventional bus shelters are proposed in conjunction with “Pillars” which are
consistent in appearance with the full-sized Stations and would feature GPS
beacons, displays (visual and audio) ongoing travel information, integrated
transport displays, payphones, emergency help button, CCTV security, mobile
phone recharging points, ticketing points (virtual and real), internet connections to
weather, travel services etc. and boarding platforms designed to provide level
access to the operating low floor buses.
6.4

Bus Gates
Bus activated “Gates” would be provided at all the interfaces between the
segregated sections of bus-ways and the public highway. The Gates allow access
to the segregated carriageways for operating vehicles which will fully comply with
the required vehicle performance specification. The gates are designed to prevent
access by any unauthorised vehicles.
The type of gate proposed is the tried and proven bus gate technology of robust
rising bollards.
The bollards are activated and lowered in advance of each vehicle’s arrival by the
use of GPS controlled vehicle location equipment. The same technology triggers
the rising of the bollards once the vehicle has passed through the gate. A typical
layout for a bus gate is shown in Appendix B.
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Similar urban rising bollard bus gates have already been installed nearby in
Nottingham, and also at Dartford Park, Redditch, Lancaster, Manchester,
Liverpool, Sheffield, Coventry, Northampton, Hatfield, Ipswich, Ashford, Newport,
Ilford, Aylesbury, Hoddesdon, Portsmouth, Swansea, Taunton and Newbury. In
addition to these, there are many other examples of rising bollard gates within the
country, including those at Cambridge.
The proposed bus gates are triggered when GPS monitored vehicles travel over a
"virtual loop" in advance of the gate. This sends a radio signal, via the vehicle's onboard computer, to the roadside receiver at the bollard control cabinet.
The signal then lowers the bollard as the vehicle approaches. Once the vehicle has
passed the gate, another "virtual loop" triggers the signal to raise the bollard.
Lights mounted at the entrance to the gates give a green signal once the bollard is
fully lowered indicating that it is safe to pass. This light turns to a red signal as
soon as the vehicle passes the lights and triggers the loop.
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A series of loops in advance of the rising bollard detect unauthorised non-GPS
monitored vehicles. This provides flexibility to allow for different signals to be sent
to the controller to lower or raise the bollards to prevent tailgating, but also not to
raise the bollards if a vehicle is located over or very near the bollards.
An emergency override facility would be provided to lower or raise the bollards
from the controller, should emergency services or other approved vehicles need to
use the bus-only link. This override facility would also be available via the main
operational control centre, which will monitor each bus gate by CCTV.

Generally, two-way access gates are provided to give greater flexibility and
improved safety during operation of the gates. Where gates are used on the
approach to a traffic signal junction, the control mechanism for the gates would be
integrated within the traffic light control system. Here, the radio signal would be
sent to the traffic light controller directly in an identical way to the current GPS bus
systems which give priority to buses as they approach significant junctions, such as
the approach from the Kilverstone Lane Site Access Junction.
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All Bus Gates would provide for two-way movement, but need only be of sufficient
width for a single bus to pass through at a time, via a system of alternate one-way
working. Given the proposed service frequencies, conflicts between on-soming
vehicles are unlikely to be significant, and hence delay arising from the use of
single-track Bus Gates is unlikely to be an issue.
The proposed TEP Bus Gate will differ from those at Kilverstone Road and the
railway line in providing access for other vehicles, via a smart-tag activated system
in addition to bus transponder activation. This will allow access to be limited to
buses and private vehicles fitted with smart tags. Such smart tags would be issued
to residents of Croxton Road who would otherwise be affected by the banning of
the right-turn movement out of Croxton Road southbound to the Mundford Road.
Since the volume of traffic at the TEP Bus Gate would be higher as a result, a full
two-way carriageway width would be provided at this facility.
6.5

Other Priority Measures
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Certain junctions along the route would be traffic signal controlled with activation
by the operating vehicles to give priority to the vehicles as they approach. The
GPS and AVL system would be integrated with the traffic light control mechanism
to allow the lights to be switched in advance as the vehicles approach. This would
ensure that a green signal is available to allow buses to proceed when they reach
the junction, and delay to these vehicles would therefore be minimised.
The points at which bus routes meet the main development access junctions
would be subject to control in this manner, to ensure that buses can pass between
the site and the external highway network with the minimum of delay. Other
signalised junctions incorporating Selective Vehicle Detection (SVD) are proposed
at the following locations:

Proposed Croxton Road/Mundford Road Traffic Signal Junction;



Proposed Norwich Road/Hurth Way Signal-Controlled Roundabout;



Proposed Norwich Road/Kilverstone Road Traffic Signal Junction.
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Thetford Bus Station
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Thetford Bus Station is one of the most important points on the new bus routes, as
the location where significant passenger numbers would board and alight to either
access the town centre or other bus services. It also forms a node from which
extensions of Routes A and B serving longer distance destinations would start.
The Bus Station currently provides the following facilities:

4 Bus Bays;



Toliets;



Timetables;



Shelters with Seating;



Car Parking;



Access to town centre via footbridge across the River Little Ouse
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The Bus Station itself has a number of shortcomings, including relatively poor
highway access. There is also a general lack of facilities, particularly for disabled
users. T he site offers limited scope for the improvement of existing facilities.
In recognition of these shortcomings, the TAAP includes a policy which identifies
land for a replacement Bus Station between Minstergate and St. Nicholas Street.
The land required for the scheme is not currently in public ownership and the
TAAP states that the earliest such a scheme could be opened would be 2011/12.
Whilst it is unlikely that the scheme would be in place before the site starts to
become occupied in 2013/14, it would be expected to proceed in parallel with
the SUE thereafter. Thus, the new facility should be in place prior a substantial
proportion of the development becoming occupied.
This will also provide an opportunity to optimise the layout and facilities at the
Interchange to enable effective integration of the PTS Scheme and ensure that
suitable terminal facilities are provided for Routes A and B.
In the event of the new Bus Station being delayed, it would be possible to provide
a new PTS "Station" to the west of the junction of London Road with St. Nicholas
Street, from which the town centre is easily reached on foot. Buses would then
return to the site via Bridge Street, as used by existing services.
The existing Bus Station is considered unsuitable for use by new SUE bus services,
as its poor environment is not consistent with the high quality brand image that is
sought for the PTS.
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Since the new Bus Station would be the main terminal for people travelling by bus
to the town centre, as well as an important bus interchange node, it is important to
ensure that suitable information on connecting services is available.
To aid this, the key measures that are proposed at the new Thetford Bus Station
are as follows:

To maximise opportunities for integration with the rest of the public
transport network at this new facility, it is proposed that a dedicated stand
for Routes A and B be provided within the new Bus Station, with integrated
real-time information display. Details of the location of this stand and other
elements of the facility will be subject to further discussion;



A fixed information area providing details of the bus services and with a
fixed ticket vending machine;



Pedestrian signage to direct pedestrians from the stand to the Railway
Station and town centre;
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Railway Station

Thetford Railway Station will be an important destination for longer distance
travellers to/from the SUE. The Station currently provides the following facilities:

Ticket Office staffed Part-Time;



Toilets;



Waiting Rooms;



Car Parking;



Taxi Rank;



Cycle Parking;



Real Time Information (RTI) Displays.
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The Station is located approximately 300m from the nearest proposed “Bus
Station" on Route B. To provide satisfactory integration between the new Route B
service and train services, a package of pedestrian signage and enhancements to
existing footways and highway crossing points will be developed and agreed with
NCC.

The key measures that are proposed at the Railway Station itself are as follows:

Within the Railway Station foyer area, an information stand would be
provided for rail users showing details of the route, time of arrival of next
bus, and so on;



Information displays would also be provided on the Railway Station
Platforms and in the main ticket booking office;



Prominent pedestrian of route towards SUE bus services.
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Other Locations
Upgrading of selected stops along Routes A and B to full or partial “Station”
specification, as described in Section 6, would be undertaken at the general
locations shown on the individual Route Plans, subject to further discussions with
1NCC.
This will enable the PTS to be integrated with the adjacent urban area and major
local trip generators.
Subject to identification of suitable locations, it is proposed that full “Stations” will
be provided at the following key destinations:


Tesco;



Thetford Academy;



Breckland Leisure Centre;



Station Road (for Thetford Town Railway Station);



Thetford Bus Station.
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SYSTEM SPECIFICATION

8.1

Vehicles

April 2011

It is proposed that “State-of-the-Art”, single deck vehicles will be used on the new
bus service. The vehicles will be of a “low-floor” design with no-step entrances
with DiPTAC features of accessibility. These include a step-free entrance for fast
boarding with space for pushchairs and wheelchairs close to the doors. Seating
space is more generous than the previous industry standard and handrails and high
visibility signing are geared towards those with poorer sight. Factory fitted Global
Positioning Satellite (GPS) equipment alongside fully integrated ticket reading
machinery would support further aids such as audible and visual travel information
for passengers.
The vehicles will be of a striking exterior appearance and the first examples of a
new production run. They will feature a modern light and airy interior design with
fabric and handrail colours chosen to give a fresh and welcoming appearance.
The vehicles would include significant standing capacity as per continental
practice. Typical details of the vehicle concept are shown below:-

Full size vehicles have been chosen over midi-buses as they have a number of
advantages. Improved seating arrangements provide better legroom and a greater
area for standing passengers to travel in comfort. They can better accommodate
wheelchair users, meeting the requirements of the Disability Discrimination Act,
and passengers with luggage, pushchairs and shopping.
C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

88

Thetford SUE
Public Transport Proposals

April 2011

Larger vehicles have a flexible carrying capacity to meet variations in demand,
feature a spacious interior and give a higher ride quality due to the longer
wheelbase.
The full width chassis would be compatible with the segregated carriageway design
and station boarding areas.
The vehicles will offer additional standards of comfort through the provision of air
conditioning giving pleasant conditions on hot days and clearing condensation at
cooler times. This would assist in promoting a good quality comparison with the
private car where this feature is increasingly fitted as standard.

Within the

operation and management plan ambient temperatures in the passenger areas will
be the key concern and not those of the driver, as is the case for most bus
operations.

The vehicle interior will feature customer information displays linked to real time
GPS equipment and electronic ticket reading machines. Next stops would be
displayed together with the facility for up to date local events or advertising.
Taped audio messages would also be provided for the partially sighted.
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The key specification features for the proposed vehicles are summarised below:

Wide dual door (forward entrance for boarding, centre door for
alighting);



Low floor, no step entrance and exit with wide gangways, adequate
for wheelchair users and pushchairs;



Extendable ramp at entrance to bridge any gap between vehicle and
boarding pavement;



No step, flat floor within forward part of vehicle; single, low step to
rear seated section of bus;



Radio equipped enabling driver to communicate with/receive
information from Control Centre;



PA system in vehicles providing for driver (or Control Centre) to
communicate with passengers;



Accommodation for wheelchair user and room for pushchair with
child;



Accommodation for luggage/shopping adjacent to exit- room for up
to ten average sized items;



Brightly coloured handrails, chevron markings at all steps, plus
entrance and exit;



Modern bright seat moquette using high quality materials and with
dual individual seating;
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Fully equipped with “on board” Automatic Vehicle Location (AVL)
receiving/transmitting equipment;



Full all year round air conditioning, providing a range of +/-5 degree
centigrade;



Front and rear destination displays showing Route Number, ultimate
destination and intermediate points;



Interior GPS based displays showing description of “Next Station”
together with pre-recorded verbal announcement of such
information, linked to AVL system;



A ticket machine reader for Smartcard enabling passenger selfchecking to be made;



Driver emergency button directly connected to the control centre.



On board CCTV;



Euro 5/6 diesel powered engines which offer good level of low
emissions.
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Depot Facilities
A fully equipped Depot will most probably be provided within the SUE site. The
Depot will provide full maintenance, vehicle wash, layover and office facilities and
will be appropriately located relative to the proposed services.
The service would be supervised at the operating depot by experienced controllers
who are used to dealing with the prevailing traffic conditions in the Thetford area.
It is envisaged that a full time controller would be assigned to the new service.
They would have an accurate picture of the position of all vehicles at any time
through a GPS based terminal link from the AVL system in the depot office. The
controller would also have full access to the CCTV security system which allows all
the stations, bus gates and critical areas of the service to be monitored. In addition
to this, the controllers will be in contact with drivers in case of emergency and
would be able to swiftly react to service disruptions by relocating services or by
calling in a spare resource.

8.3

Global Positioning Satellites (GPS) Control System
GPS Overview
The use of a GPS system is proposed to determine the vehicle location to provide
real-time passenger information, trigger traffic lights and bus gates and provide a
comprehensive control and monitoring system for the operator.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

92

Thetford SUE
Public Transport Proposals

April 2011

The Developers will discuss requirements with suitably qualified and experienced
GPS/RTI suppliers, such as ACIS who provide the “BusNet” system. Whilst there is
no existing RTI system in Thetford, the provision of such a system is a
recommendation of MM's "Public Transport Proposals: Opportunities for Buses"
report, which forms part of the TAAP evidence base. It is likely that NCC would
seek to deploy a system similar to that currently used in other parts of Norfolk,
which are ACIS-based systems.
In addition, ACIS have developed the existing GPS bus control systems in the
Norwich area are assisting the County Council with installation of GPS coverage
elsewhere in the County.
The ACIS traffic signal control priority interface is already approved by the
Highways Agency under the Road Traffic Regulation Act 1984. Compatibility with
the existing and future GPS systems in the surrounding parts of the County would
therefore be retained
ACIS developed systems are currently installed in Dartford, Aberdeen, Bristol,
Cardiff, Birmingham, Merseyside, Nottingham, Ipswich, Winchester & Norwich.
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Information Systems
The BusNet control system uses three essential components. These are:i)

Automatic Vehicle Location (AVL) equipment installed in the vehicles;

ii)

Radio infrastructure to transfer information between the vehicles and
Control Centre;

iii) BusNet Control Centre.
From these three basic components BusNet provides information to the
passengers, operators and traffic control systems. A major benefit of the BusNet
system is its potential to expand and add functional enhancements to the basic
system.
A simplistic diagram showing how GPS is used to provide the full benefits of
BusNet is shown below:-
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The onboard AVL equipment interrogates the global positioning satellites to ensure
the vehicles always know where they are.
BusNet uses the differential Global Positioning System to locate vehicles. GPS
works by measuring the distance of the equipped vehicle from a number of
satellites that are in orbit around the Earth.

The US Department of Defence

operates the system and its use is free of charge.

The system provides good

geometric accuracy and is unaffected by extreme weather. Geographic locations
can realistically be resolved to better than 10 metres of actual position.

The

differential GPS correction increases accuracy to +/- 5 metres. The BusNet on
board equipment supports a forward predictive algorithm to further increase GPS
location accuracy to less than 5 metres. This accuracy is vital for the successful
implementation of a traffic control system using GPS.
In the rare event of the satellite briefly losing contact, such as if the bus were to
pass through an urban canyon, the advanced algorithm employed by the system
makes an intelligent prediction based on learnt histories.
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The AVL equipment communicates with the BusNet Control Centre via radio
waves reporting their route number, vehicle identification and position. A single
radio channel can accommodate up to 400 vehicles.
Vehicle location information is continually emitted to the BusNet Control Centre.
The control centre interrogates this AVL information and uses readings from similar
times/days/seasons to predict the vehicles arrival time at a given location.
The AVL system will allow the bus operator to monitor the vehicles on screen
travelling along the route and is also used to measure service quality by reporting
adherence to schedule. Improvements to service quality will be achieved through
better supervision of the daily operation of the routes under their control.

Beacon based systems such as the one used in some areas of the London Transport
network were considered.
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Beacon based systems can be used to provide very accurate Automatic Vehicle
Location information but they have limited scope for use when vehicles vary their
routes because of accidents or temporary changes, and have a less reliable record
as a triggering mechanism for highway features. In studies undertaken for London
Buses, GPS was shown to be more accurate and less likely to interference and
failure. GPS systems offer greater integration, flexibility and potentially more uses,
therefore this technology has been chosen.
Bus Priority
It is proposed that all vehicles using the new routes will be equipped to activate
traffic signal priority and bus gates as they approach. This facility is essential to
provide the fast, efficient and reliable service needed to attract passengers to
public transport in preference to travelling by car.
The ACIS systems installed in the UK already provide bus priority, and the PTS is a
natural development of the current proven technology. The BusNet control centre
will know if any vehicle is behind schedule or approaching a traffic light trigger
pointer known as a “virtual loop”. When the vehicle passes through the virtual
loop a signal will be sent to the vehicle to operate the on-vehicle bus priority
mechanism. The vehicle then transmits a priority request to the traffic light
controller, via a traffic signal head radio receiver. The traffic light controller will
then provide the relevant signal priority for buses. The same controller will also
control the issue of instructions to the bus gates to raise or lower the bollards. The
use of the same controller will ensure the traffic signal and bus gate operation is
fully integrated. Further technical details describing how BusNet interacts with the
traffic light control system are given in Appendix B.
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Bus Net Information
The BusNet system will be used to predict arrival times at key points in the
network. All bus "Stations" will be equipped with information displays. Information
will also be displayed within the Railway Station and Interchanges as well as in the
foyers and reception areas of buildings in the development. The base data map
and information from each Passenger Information Point will be available on-line so
that anyone with Internet access will be able to see the predicted arrival times of
buses at any particular point. The passenger information will also be used to
display system information such as “Buses running late due to accident on
Norwich Road” or “Bus tickets will now give 10% discount in the leisure complex”.
Digital Television will also be able to take data from the system and thus all houses
on the site and other houses with digital links will be able to view the running of
the system. The information garnered from the system will allow potential users to
make real modal choice decisions prior to travelling.
A schematic view of the ACIS BusNet system is shown below:-
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The BusNet system also provides essential information to the operator to enable
the bus service to be operated reliably and efficiently.
BusNet monitors vehicles in real time against their scheduled arrival time for each
station along the route, determining whether the vehicle is running early, late or on
time and setting bus priority accordingly. Each journey along the vehicle route can
be analysed so the operator can make adjustments to the service to ensure it is
reliable and efficient. This information is represented graphically on a screen by
the application of a Geographical Information based System (GIS). Various levels
of detail would be provided to suit the needs of the operator.
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Once this BusNet infrastructure is installed complex additions can be made very
simply to vehicle routes, operators and vehicle numbers.
The BusNet system allows the progress of each vehicle to be tracked and viewed
against the timetable monitor. The details of the timetables can also be provided
at passenger information points on the vehicles and to the internet.
Other information can also be transmitted between the vehicles and control centre
such as, vehicle diagnostics, pollution monitoring and “in cab” images.
The system has been developed to allow future expansion of the information
transfer between vehicles and the Control Centre.
The system provides a comprehensive record of all information sent by the console
to PIP’s, vehicles and the internet along with emergency, fault and system failure
logs. Typical of the recorded faults are:

Vehicles not reporting back after a predetermined time;



Drivers pressing the panic button;



Real time signs with faulty radio antennas;



Buses losing GPS coverage;



Buses with faulty ticket machines.
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BusNet will also be linked to the bus fare validation system to enable accurate
records of the number of passengers on each service for each route to be
established.

As well as the main operator’s Control Centre, the BusNet information would also
be linked to control centres at the Site Management offices and at Norfolk County
Council.

In addition, the information can be made available to the Police,

Breackland District Council and major retail outlets.
It is intended that this information would form part of the County and District
Councils’ plans for fully integrated urban traffic management control within the
area.
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Passenger Information
The frequency of the proposed bus service means that for most of the day,
traditional travel information would not be appropriate or necessary. However,
there is evidence to suggest that such information reassures passengers. Timetable
publicity would thus be designed with ease of understanding as its key aim. The
information will be logically provided and would be in 24-hour clock format to
keep pace with the modern image conveyed by the service as a whole.
The printed material will include a key route diagram upon which will be shown
places of interest as well as standard train style “Station” Names. These Station
names will be carried through to other forms of information.

The distribution of written information will be within the remit of the operating
company but supplies would be sent to employers for co-ordination within travel
plans and would also be distributed with welcome packs for new employees and
for visitors.
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A range of electronic information will support the written information. At the
railway termini, bus stations, and in the home and places of work RTI would
provide users with a wealth of information about the services as they are currently
operating. Once on-board the vehicle further information will be displayed. All
electronic information would be audible for those requiring that support via a
trigger within their smartcard.
East Midlands Trains (EMT) provides RTI via the internet, in the form of "Live
Service Information". This system provides information concerning actual times of
their trains prior to arrival at Thetford. The EMT website also provides details of
timetables, connections and amendments to train services. A personalised “buildyour own timetable” service is also offered.
It is intended that all the relevant EMT train information would be provided in
conjunction with the new bus information.

This would be available at the

passenger information points and on the internet, accessible by all internet
connections including smart mobile phones and digital television.

Discussions

with EMT will be held with respect to the provision of real time integrated
transport information for the SUE's residents, employees and visitors.
All evidence suggests that there is a need to influence modal choice at the point of
decision. To make that choice informed, operators need to supply as much
information about the current state of their operations and other public transport
services.
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To that end discussions will be held with cable television companies and mobile
telephone providers to enable text and audible information to be provided.
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Information about service provision and service failure would also be provided as
part of a customer's charter for passengers using the service. This information
would be published at regular intervals and would be displayed at key points on
the route and in vehicles.
8.5

Passenger Security
Modern single deck vehicles have been proved to generate fewer incidents
between passengers than the traditional double deck bus where the upper deck
was remote from the driver. Were an emergency to arise, the driver would have a
discreet panic button and direct radio communication with the controller at the
depot to summon assistance. CCTV security equipment fitted to all vehicles can
also be activated by the driver to record incidents.
Security at “Stations” would be maintained through the extensive use of CCTV,
which would be installed throughout the development and along the bus routes.
Particular care would be taken to ensure that Stations and the walking corridors to
and from Stations will be designed as attractive and well-lit routes offering a high
degree of comfort and self-confidence amongst public transport customers.

Critically, the CCTV network will provide cameras at the following locations:-
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Thetford Bus Station;



All Bus Gates, Highway Junctions and Stations within the development;



Full coverage at Stations located off-site.

The information from the CCTV security network will be made available at the
following central locations:a)

The operator’s Control Centre;

b) Development Management Cmpany offices;
c)

Police Stations;

d) County Council urban Control Centres.
The CCTV information could also be made available to other interested parties
such as The District Council, EMT and major retailers.
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It is intended that the proposed security network would be fully integrated with
any integrated urban Traffic Management System (TMS) proposed for Thetford.
Panic help buttons at each Station will be provided, connected to the on-site
Management Company offices and the main Control Centre.

The key objective will be to ensure that the services are not only safe to use, but
are perceived as safe by customers.
8.6

Timetabling
Preliminary timetables for the new bus services have been developed by MM and
are provided within their "Public Transport: Opportunities for Buses" report. The
following broad service frequencies are currently proposed, which are consistent
with MM’s recommendations arising from the TAAP assessment process:

Route A – 6 buses per hour (each way)



Route B – 6 buses per hour (each way)



Route C – 12 buses per hour (each way)
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The limited stop nature of the services combined with priority measures and direct
access within the development will enable fast and reliable journey times to be
scheduled.
As well as paper based marketing for new services, the final timetables will be
available on the Internet, at the Stations and at key businesses and public areas
within the development and at the Thetford bus station.

It is proposed that bus times be included within local rail timetables at Thetford
railway station. Early morning and evening vehicles would be timed to allow
comfortable connections with suitable trains, particularly to and from Norwich.
During the daytime period, the frequency of the service will avoid this need.
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Ticketing
Fare Policy, Collection and Enforcement
Ticket purchasing has to be quick, convenient and very accessible so that all
potential customers of the services are encouraged to use public transport
frequently and without hindrance.
The Public Transport Scheme will have an “Off-Vehicle” fare collection system.
Maximising off vehicle sales will allow boarding times to be reduced, producing
faster journey times that assist in promoting a more attractive service to customers.
Where casual users travel on the system, tickets would be purchased at Stations via
ticket vending equipment. Books of tickets and the smartcard system will increase
the flexibility of ticket sales for passengers who are not regular travellers but who
wish to use the system frequently.

A key objective is to ensure that all residents and employees at the development
are in possession of a smartcard allowing easy use of the bus network. Such
smartcards would also enable onward travel on other rail and bus services.
Negotiations with other local bus and rail operators for full inter-availability of
ticketing are at an early stage.

On vehicle smartcard readers for third party

operators is not guaranteed in the short term but other technical options such as
ticket exchange machines (smartcard in, paper ticket out) will be pursued in the
interim.
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Whilst it is important that the bus system operates at a level that will maximise
patronage, fare revenue is nevertheless an important component and the setting of
fares is an issue that has been the subject of considerable thought. The scheme is,
at the end of the day, a compromise between providing a sustainable transport
solution and allowing “free” travel for priority users.
All travel made wholly within the development would be free of charge and travel
to and from the site and any on-route destination would be heavily subsidised or
even free for SUE residents and employees; eligibility being demonstrated via the
possession of a valid smartcard. It is proposed that all journeys made by thirdparties would then be charged at a flat rate single fare.
The new services will also be used by customers making movements not directly
associated with the development.

The new routes would clearly provide a

premium transport service in terms of both quality standards, frequency and fast
journey times and it is proposed that fare levels to non-development users will be
somewhat lower than the equivalent car journey. Any current concessionary fare
schemes in operation will be extended to the new service.
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Integration
It is clear that whilst many journeys will be made entirely on the new routes within
the SUE and to and from Thetford, people will wish to travel beyond these
destinations, including rail journeys to and from longer distance destinations such
as Norwich and London. Technical integration by using smartcard technology and
an increased range of tickets will be available, including eventually all local bus
and national rail services.

The Train Operating Companies are developing

integrated ticketing between bus and rail, possibly using the London system. The
new bus services to the development will be integrated with rail season tickets,
including bus travel add-ons as a forerunner to this process. It is proposed that
they will also sell combined day tickets, which would allow rail travel and
Underground use on a single ticket.
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To ensure compatibility, new vehicles will be equipped with smartcard readers
that will be compatible with existing passenger systems.

A technical protocol

would exist to ensure that tickets issued on one system can be accepted on
another system, which will be incorporated into the final specification for the
proposed transport scheme.
The local residents and employees on the site will be provided with smartcards.
Other passengers would be able to obtain cards from relevant Stations, vending
machines, ticket offices and a selection of retail outlets including businesses onsite. There will be a wide array of places where cards can be loaded and “topped
up”, including those where initial card purchases are made. It will be possible to
load cards via an Internet link. It is proposed that there would be two basic forms
of ticket available through smartcards. These “applications” will be personalised or
general.
The personalised card will allow individuals to buy a ticket that will have travel that
is pertinent to that individual. In this case the card has an “e-purse” into which
the card owner puts money. On each journey made an appropriate sum would
be deducted.
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The general card would be used where the same trip is being made regularly i.e.
where a passenger is regularly travelling from A to B but rarely wishes to use the
system for other purposes. This application would deduct journeys rather than
value and thus allow group travel for families or groups of friends on one pass.
This application will increase the likelihood of the system being used for leisure
and off peak travel.
As well as these “Development Applications”, other travel purses will be included
to allow for travel on third party operators or on any national scheme that is set up.
The applications are not mutually exclusive and it would be possible to have more
than one application on the card.
The smartcards will also allow multiple journey tickets and through ticketing onto
other bus and rail services.

The development smartcards will be set up as an independent scheme with its
own “data warehouse” for revenue apportionment. Where products include third
party sales, smartcards will be inter-compatible. Rules and levels of apportionment
will be agreed between the operating company and operators.
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Smartcards are intrinsically more secure than traditional season passes allowing
real time cancellation of mislaid or stolen permits. The on-vehicle ticket reading
machinery would be programmed to reject invalid tickets. The use of off-vehicle
sales is not considered to be a problem as smartcards provide a more secure
system. The Operating Company would provide inspectors from time to time to
conduct pass checks on vehicles using hand-held equipment. Information “mined”
from the data collected would then be used to evaluate the degree of misuse.
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OPERATIONAL ISSUES

9.1

Branding

April 2011

Public Transport’s image is crucial to its success.

The branding of the Public

Transport Scheme covers all aspects from the colour scheme of the buses to the
type of paving at stations, with all points along a route needing to be consistent.
The proposed colour scheme of silver, grey and red reflects this need, is clearly
recognisable and will be used at all locations along the route to delineate the
service.

9.2

Marketing
Owing to its design and concept, it is likely that the PTS will market itself. It is
important however for the operating company not to be complacent.

All

information about the system will therefore include logos and colours appropriate
to the branding of the service. It will be important in marketing terms that the
brand name be viewed as the service name and not any route numbers or
destinations which are peripheral to the site. To that end, instructions will be
issued to drivers and support staff to back the service by name and not by any
route number.
It is important that the standard of the service is marketed fully and widely to
persuade people that the service is a real alternative to the private car. To achieve
this information must be distributed widely.
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Catchment areas for the service will inevitably be dispersed and will radiate from
the site. It will therefore be important to constantly monitor usage of the site and
prospective employer’s catchment areas for their workforces to determine that the
service catchment area is correct.

The PTS will require construction works on the highway and will therefore be
evident at a number of high profile areas. During construction the branding and
public information will also be used to provide a useful marketing exercise. This
will have the double benefit of not only providing an opportunity of selling the
service when it commences operation, but also of the greater good that the service
will provide.
It is anticipated that the service and scheme will generate academic and technical
interest through the unique combination of elements that are provided. The
service needs to be marketed as such to increase visits and then the visits
themselves filmed, and or reported to further the profile.
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Legislative Framework
At the time of writing this report, it is intended that the Public Transport Scheme
will be provided under and operated within the legislation of the Transport Act
1985. Recent indications from Government however, are that this legislation may
be changed prior to the commencement of the service.

The 1985 Transport Act does not allow for sections of the public highway to be
restricted to one particular operator. A Highways Authority cannot unfairly restrict
access to their highway network through criteria of quality or frequency. A number
of Authorities have managed to negotiate a “Quality Partnership” where highway
improvements are made in return for service improvements but these have no
legislative backing and are open to competition.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

117

Thetford SUE
Public Transport Proposals

April 2011

The traffic commissioner has power to restrict access to parts of the highway where
he believes it to be of public interest but these powers are very rarely used and
only then where there the situation has become dangerous.
The proposed legislation change gives “Quality Partnerships” the ability for
legislative backing. Where an operator is reluctant to join a “Quality Partnership”
the new legislation will allow an Authority to enter into a “Quality Contract” with a
third party and exclude the reluctant operator.
For the Public Transport Scheme to work effectively and to provide the range of
improvements necessary to generate modal shift, it is desirable for the service to
have exclusive access to the site.

This is possible as it is proposed that the

dedicated sections of the route and all guided sections are to remain private and
operated by the Development Management Company. Restrictions would be
further enforced by the use of the GPS equipment to control the Bus Gates and
the specification requirements set down by the Management Company for other
vehicles to use the services.

The revised legislation will provide a much more effective solution to the problem
but will require the support of an operator or the Highways Authority.
Negotiations are, however, underway to provide the service within the scope of
the existing legislation.

C\LAWRENCE WALKER LIMITED\LWL Projects\Miscellaneous\Thetford (6)\Reports\REPORT - PT - Apr 2011.docx

118

Thetford SUE
Public Transport Proposals

9.4

April 2011

Management Company
The key to the success of the new service will be to get the operational
environment correct.

In perception terms, and in order to attract and retain

patronage, the system will need to be set so as to provide a service that is efficient
and achieves a high quality output.

It is proposed that a management company will be set up to operate the Public
Transport Scheme which will have a minimal number of permanent staff but which
will draw experience from a variety of sources.
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It is proposed that the Management Company will contract for:

Bus operation;



Shelter cleaning and maintenance;



Publicity and information provision;



CCTV monitoring and management;



Ticketing system provision.

In addition the Management Company will directly provide:

Ticket machine data analysis and apportionment;



Information system maintenance;



Monitoring and evaluation.

Participation in the Management Company by local interested bodies and public
transport operators will reinforce the image of the service as providing an
integrated service and something important locally, leading to greater customer
loyalty.
9.5

Operator
The Developers are currently in discussions with several operators concerning the
operation of the service in combination with existing routes.
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Drivers
Drivers employed on the new service will undergo selection to the team at the
commencement of their employment term. The use of a small team has been
shown to improve customer care and enable more effective staff training. The
team will take ownership of the quality of service provided and regular briefings
will enable feedback to further improve standards and fine tune customer
requirements.
In addition to statutory training requirements for public bus drivers, members of
the team will receive further training including:

Product knowledge of the development and Thetford area;



Full knowledge of connecting bus and rail services and ticketing
systems;



Training in customer service including NVQ2 qualification;



Full disability awareness training to take advantage of the easy access
facilities on bus;



Increased safety training including defensive driving techniques.

Staff on the service will be clothed in smart new branded uniforms designed to
give a professional image with a design to maximise practicality of use.
Wage rate and the employment package will be designed to encourage the
employment and retention of high quality drivers.
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Monitoring of the System
A key feature of the Public Transport Scheme is that accurate monitoring of the
service will be possible via the GPS based Bus Net system described in Section 8.

The operator’s supervisory staff will be provided with information on the location
of each bus on a particular service. Overall performance can then be more closely
monitored and managed. An operational Control Centre for the service will be
established locally, to facilitate this process. This centre would have an overall
pictorial view of both the new route and other key services, allowing a constant
check to be made on the performance of the network. The operation of the
system would also be monitored by Norfolk County Council, the Police and the
District Council, via links fed directly from the Control Centre. Drivers would be
in radio communication with the Centre, both to provide information and report
issues as well as to receive instructions and advice.
The quality of service will be monitored in line with “Best Value” performance
criteria with key result areas including:

Percentage of the schedule actually operated;



Timekeeping of the service;



Service quality standards from customer surveys including driver
attitudes, vehicle cleanliness and ease of use.
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Harmonisation of Operating Systems
With service quality and customer accessibility being backed up by high
technology systems, care will need to be taken to ensure that these systems are
harmonised. Areas identified by LWL as requiring close attention to the detail to
ensure harmonisation with other transport systems are:

The design of ticketing system needs to ensure that smart cards are
compatible with the system used by Train Operating Companies
(TOC’s) and other bus operators;



The ticketing system will need a clear revenue apportionment
method and Internet sales will need to interface with this
requirement and provide a secure sales medium;



The service performance information and customer information
displays will need an interface between the GPS equipment and its
software, the ticket machines and their operating system and the
Internet links;
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Real Time Information (RTI) will need to be compatible with existing
and future provision of RTI elsewhere in Norfolk;



Negotiations with Network Rail and the local TOC’s to secure
integrated real time information with train services at Thetford
Station;



The GPS equipment will be compatible with Norfolk County Council
traffic control requirements to enable vehicle priority at traffic signals
as well as bespoke measures such as rising bollards at Bus Gates;



The whole installation will need to be compatible with the future
extension of the Norfolk County Council network.
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FINANCIAL APPRAISAL

10.1

Implementation Costs

April 2011

In order to demonstrate the viability of the Public Transport Scheme, LWL has
undertaken a series of discussions with infrastructure operators and providers to
determine an accurate scheme costing for the Project. Implementation costs
include not only physical improvements to the highway network to accommodate
the vehicles, but also start-up costs associated with the information systems and
public transport vehicles.
Based on the current proposals, it is estimated that physical construction works
associated with the proposed bus routes will be in the order of £5m. This figure
excludes any land acquisition costs and is based on constructing and equipping the
routes identified in this Report. General provisions, such as earthworks, Statutory
Undertakers supply works and landscaping are included, but the construction of
roads, footways and cycleways within the main body of the development are
covered separately and elsewhere.
In financial terms, the costs of constructing the basic routes are included as part of
the scheme appraisal and as such it is not envisaged that any of the start-up costs
would be recovered. Whilst many utilise existing or proposed highways, some
localized bus improvements are proposed and the on-site guided sections need to
be covered, as does the possible Railway Bridge and, of course, the informatics. In
effect, investment in Public Transport infrastructure is being promoted in lieu of
more extensive highway improvements and as a result, the scheme includes only
limited bespoke highway works that do not form part of the bus network. Third
party costs, such as legal agreements and third party ownership issues are included
in the scheme appraisal but it is assumed that support will be forthcoming from the
County and District Councils to enable the necessary Traffic Regulation Orders
(TROs) to be put in place without the need for a Public Inquiry.
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Operating Costs
In promoting a public transport initiative for the site, it is important that the service
is guaranteed to the minimum standard over a period of time. In this respect,
operating costs are paramount in determining when the scheme can become selffinancing and hence be guaranteed in retention terms. The overall operating costs
have therefore been determined in some detail, based on information supplied by
Bus Operating Companies and on experience gained by LWL on other UK sites
(Appendix F).
To operate a system such as the Public Transport Scheme (PTS) over a period of
time, there are basically four operating costs that result. These are:1.

The supply of the vehicles. Based on information provided by Skills, it is
currently anticipated that 28 extra buses will be required to operate the
system, at a cost of approximately £140,000 per bus per year. This cost is
fixed and would be incurred as long as routes operate.
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Infrastructure maintenance. Whilst the initial investment in infrastructure
will be made by the Developers to ensure the various routes are
operational, long-term maintenance is required. Based loosely on 2% of
the capital investment per annum, an allowance of £100,000 per year is
considered appropriate for maintaining the new infrastructure.

3.

Management costs. In order to operate a reliable service, management
input is required. It is estimated that an input valued at £75,000 per year
would be sufficient to maintain management control.

4.

Third party subsidies.

In order to guarantee thorough ticketing

arrangements with third parties, some form of cross-subsidisation would be
required. An allowance of £75,000 per annum has been included within
the scheme appraisal to account for payments to third parties.
From the above, it can be seen that once the Public Transport Scheme becomes
fully operational, it will cost approximately £4.15m per year to operate. Such
funding will be guaranteed by the Developer, although as explained later in this
report, the aim is to at least recover annual operating costs over time.
An appraisal of the expected operational costs is included in Appendix G.
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Revenue Prediction
As with outgoing costs, considerable research has been undertaken by both the
Developers and LWL to determine the likely revenue generation that the system
would produce. Whilst it is important that the routes operate at a level that will
maximise patronage, fare revenue is nevertheless an important component and the
setting of fares is an issue that has been the subject of much debate. The scheme
is, at the end of the day, a compromise between providing a sustainable transport
solution and allowing “free” travel for more than just a few priority users.
There are basically four main sources of income that have been identified for the
Public Transport Scheme. These are:1.

Service charges.

It is possible to derive some revenue from charging

employers on the site for use of the bus network. It has been assumed that
a maximum charge of 15p per sq. ft. for occupiers could legitimately be
made. These charges would essentially be for the provision of security, RTI
technology and guaranteed services along the new bus routes. They would
be in lieu of a certain amount of car parking (and hence the associated
construction costs) as fewer employees would need to park on-site.
maximum of £150,000 per annum would be derived by this means.
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Development fare revenues. It has been stated by the Developers that bus
travel for people who live on-site and work wholly within the site or the
TEP would be free. This is forecast to generate around 3,000 trips per day
(two-way) for which a dedicated “TEP Shuttle” service would be provided.
All other journeys would be charged at a flat rate of between £1.00 and
£2.50 per single journey.

Revenue derived from this source would

ultimately amount to approximately £3,350,000 per annum, including a
£100,000 allowance for daily visitors.

Providing free travel permits for

residents who travel to the town centre also forms part of the Demand
Management strategy for particularly Norwich Road, and this perk would be
deployed if car usage exceeded expectations. The offer would initially be
aimed at peak hour workers only, but could be extended to other residents
if considered appropriate as an aid to regeneration. Part of the projected
£375,000 annual revenue would then need to be discounted, or set aside.
3.

Advertising Revenue. It is possible to derive a healthy amount of income
from this source. An allowance of £750,000 per annum might ultimately
be realised though leasing the RTI systems and residential web networks,
together with the on-board video screens, signage and bus placarding.

4.

Weekend and evening fares.

Experience elsewhere in the UK would

suggest that off-peak shopping and leisure trips on a quality network
produce a significant income stream. An estimate of £150,000 per annum
has thus been included for this effect.
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For Thetford SUE, it has been determined around a 20% modal split towards
public transport would enable the minimum highway objectives to be met. Fare
revenues are therefore correctly based upon this percentage take-up, which given
the standard of the service provided, should be very conservative. Similarly where
third party journeys are being considered, then a good percentage take-up can be
assumed, which again should be readily achievable.
On this basis, the fare structures have been set to ensure that fares would be
somewhat lower than the equivalent car journey, to help promote take-up. As an
example, the return fare between Thetford SUE and Cambridge would be £4,
which compares with a car parking cost alone for a private vehicle of between £3
and £7 per day in Cambridge. It should therefore be possible to deliver the
required third party journeys, and hence revenue, with some degree of certainty.
A full appraisal of projected income from the four itemised sources is included in
Appendix G, whilst patronage calculations are provided in Appendix E.
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Financial Support
For any public transport proposals, it is unlikely that revenue derived from fares
can fully support a network in the early years. Indeed at Thetford, the guaranteed
provision of extensive parts of the service from day one means that significant
public transport subsidies will be required, if the service is to operate reliably. The
subsidies will be greatest during the opening years, but should tail-off as take-up
increases and revenue rises towards meeting operating costs.
As part of the financial appraisal for the site, a detailed analysis of outgoings versus
income has been undertaken and is reproduced in Appendix G. The appraisal
seeks to identify shortfalls in income over the initial operating period, which would
be bridged by lump sum investment on the part of the Developers. From the
assessment, two points are of interest. These are:1.

A capital investment of up to £5m on day one of the scheme would easily
be sufficient to guarantee the provision of services over the initial 10-year
operating period.

2.

Viability of the scheme in operating terms is likely to be realised around
Year 7 or 8. At this point in time, revenue from the four principal sources
would exceed outgoings, and the scheme would become self-financing.

The Developers are committed to provide key parts of the PTS to serve the site
from day one.

As a result, the necessary capital investment will be made to

guarantee its provision and operation, until such time as it becomes self-financing.
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It is not however intended that any of the original capital investment would be
repaid and this should be treated separately from an investment viewpoint. It
should also be noted that the capital subsidy will be sufficiently large to guarantee
a margin of safety, in the event that operating costs are exceeded or revenue falls
below expectation. The appraisal does nevertheless demonstrate that the scheme
is robust and does not ultimately rely upon continued financial support.
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11.

DELIVERY

11.1

Funding

April 2011

In order to function, the proposed development relies on the public transport
initiative.

Without it, the areas of development proposed would not be

sustainable and road traffic would cause unacceptable levels of congestion on
significant parts of the network. It is therefore of fundamental importance that
funding for the routes be guaranteed, by the provision of the appropriate
infrastructure and public transport subsidies. Without this level of support, the
scheme will flounder.
In order to determine viability, revenue predictions and operating costs have been
examined to establish the break-even point of the network. This occurs between 7
and 8 years after inception. For the avoidance of doubt, the Developers will fund
all infrastructure works attributable to the network and provide revenue support in
the form of lump sum capital investment to cover operating costs until such time as
the network becomes self-sustaining. The scheme does not therefore rely on third
party contributions and can be delivered from day one of the project.
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11.2

April 2011

Procurement
Development of the site is a partnership headed by Kilverstone Estates.

The

procurement of services within the site and the delivery of infrastructure are
therefore likely to be subject to competition, to demonstrate value for money. In
order to achieve this, the procurement of public transport services has been
divided into several packages. These include:1.

On-site infrastructure;

2.

Off-site infrastructure;

3.

Public transport vehicle procurement and operation;

4.

Bus stop provision;

5.

Informatics.

In respect of the on-site works, it is likely that competitive tenders will be sought
from a number of Contractors to undertake the works. The works relating
specifically to public transport will then be run in parallel with a number of other
contracts, including the provision of roadways, earthworks, landscaping and
construction of the cycle ways.
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The same is likely to be true of the off-site works, although specialist activities
associated with junction prioritisation will reduce the number of potential
contractors. It may be that this component is nominated with a preferred
contractor, due to the complexity of the proposals.
Procurement of the public transport vehicles and their operation is more
problematic, because of current legislation. It is therefore currently envisaged that
a single franchise agreement will be the procurement method adopted for public
transport services. This agreement will be directly entered into by the Developers
and will be in accordance with whatever Section 106 Agreement provisions are
imposed by the Planning Authority. It will nevertheless be provided in advance of
occupation, with a guaranteed level of service being sustained over the life of the
development.

Provision of the bus stops, informatics and control systems is an area of specialist
activity and will be dealt with as such.
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LWL has been talking with suppliers of the preferred modular bus stops and by
necessity; it is likely that their provision will be via a nominated sub-contract, as
part of the off-site civils package. In respect of the technology, ACIS are currently
the only company designing Type Approved traffic control systems, bus-gates and
GPS bus informatics, hence it is likely that their input will be required on the
control systems proposed at Thetford. The situation may however change prior to
implementation of the system, as alternative suppliers join the market place. ACIS
are currently well known to Norfolk County Council and their bus control systems
and traffic controls operate throughout the County.

There are therefore

advantages in having their input to the project in any event.
As can be seen from above, procurement will be dealt with on the most
advantageous basis for the project, which may or may not include conventional
tendering.

All packages will be assembled by LWL and contracts awarded in

agreement with the District and County Councils.
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11.3

April 2011

Implementation Programme
It is intended that key parts of the PTS will be operational prior to the occupation
of any building within the development. On this basis, it is currently envisaged
that buses will be operating over the system by the end of 2013.
The ensuing program must allow for securing agreements with the Planning
Authority and also a review of the scheme by the DfT. A 24-month construction
and procurement process is likely, as a result.

Fundamentally, key parts of the PTS will be fully operational from day one of its
inception. That is to say that the new vehicles will operate along new routes once
construction is completed, and a full range of services will be available to
employees and residents alike from that date. This involves the construction of at
least one new and complete route within any one phase, enabling all parts of the
site to be served from the outset.
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The provision of services is not dependent upon take-up and allowances have
been included in the financial appraisal to cover the prospect of buses running
empty during the early years. The Developers believe it is more important to
create the image and provide infrastructure from day one, if modal split is to be
influenced at an early phase. To do otherwise would risk travel patterns being
established orientated falsely towards the private car, which are then difficult to
reverse. With this in mind, the following delivery programme is proposed, based
on Appendices D & E. Strategic services are additional in each case, with those
from the previous phase continuing to operate within subsequent phases at the
same frequency.

Phase

Local Services
Route A Route B
TEP
Norwich Croxton
Shuttle
Road
Road

Additional Strategic Services
Extensions
Routes
&
&
Frequency
Frequency

Phase 1

10 min

-

15 min

Brandon (20 min)

Norwich (30 min)

Phase 2

10 min

10 min

10 min

Mildenhall (20 min)

Cambridge (30 min)

Phase 3

10 min

10 min

7.5 min

Bury (30 min)

REV (30 min)

Phase 4

10 min

10 min

6 min

Diss (Hourly)

Watton (Hourly)

Phase 5

10 min

10 min

5 min

Saffron W’ (Hourly)

Attleboro’ (Hourly)
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12.0

April 2011

SUMMARY AND CONCLUSIONS
This Report details all the elements associated with the design, implementation
and operation of a new, high quality, Public Transport Scheme (PTS) being
promoted for the proposed Sustainable Urban Extension at Thetford.

The

proposals form part of a strategy which seeks to minimise additional traffic
generated by the development on the local road network. The Report seeks to
demonstrate the principals and details of the service through which this objective
will be achieved, and provides a full description of the proposals. It provides for
an integrated transport solution and is fully consistent with national and local
planning guidance. The Developers consider that the PTS will be a major asset to
the Thetford area and the local environment.

The proposed Public Transport Scheme is part of an initiative originally identified
in conjunction with Norfolk County Council and Mott MacDonald to provide a
new, purpose-built, high quality, bus based Public Transport System – the PTS. It
connects the development with rail and other bus services in the town centre and
is predicted to cater for a minimum of 20% of the total transport needs of the
entire development, although additional capacity over and above this target would
be provided from the outset. This is because in practice, the 20% forecast as
derived from Mott MacDonald's demand forecast is considered to be highly
conservative.
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To achieve this level of use, a combined frequency of one bus every ten minutes
in each direction will be provided on the two main town centre routes. A shuttle
bus service linking all parts of the SUE with the Thetford Enterprise Park (TEP) will
also be provided, operating on a five-minute service frequency.

In addition,

services will be reliable, quick, convenient, clean, comfortable, safe and
affordable.

The new bus services would run as far as possible on the main development
Distributor Rads within the SUE development and predominantly on the public
highway outside of it. However, where the Shuttle Bus route is proposed to cross
the railway line within the site, a guided bus-way with adjacent foot/cycle way will
be used to ensure that only buses, pedestrians and cyclists are able to use this
section of the route.
Buses would be given priority at critical locations along the highway network
through the use of GPS-traffic signal activation and separately-signalled bus lanes.
These measures would ensure that the system delivers its objectives of being
reliable, quick and convenient.

On-site priority measures would include the

provision of bus lanes at approaches to junctions, bus gates and priority at traffic
signals. It is also proposed that the gates and signals would be triggered by the use
of Global Positioning Satellite (GPS) technology.
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Description of routes
The PTS comprises 3 routes, as follows:

Route A – A new service to link the site to new Thetford Bus Station via the
Norwich Road corridor.

This would be the principal development bus

service between the SUE East development site and central Thetford,
providing one bus every 10 minutes at peak times. It would also serve the
Tesco Superstore on Kilverstone Road and the existing residential areas off
Norwich Road.


Route B – A new service to link the site to new Thetford Bus Station via the
Croxton Road corridor.

This would be the principal development bus

service between the SUE West development site and central Thetford,
providing one bus every 10 minutes at peak times. It would also serve the
Thetford Academy and Breckland Leisure Centre.


Route C – A new free “Shuttle” Service from linking the TEP with all parts
of the SUE, via either a dedicated guided Bus-Way link across the railway
line or the A11. The service would operate at a 5-minute frequency and
would be free to use for everyone. This service would ensure that all parts
of the SUE are accessible to the maximum number of people, without the
need to use a private car.

The three routes would converge at formal Interchanges within the SUE East and
West sites.
Additional long distance extensions to these services would be provided from the
new Thetford Bus Station to external destinations including Brandon, Mildenhall,
Norwich, Cambridge, Diss, Watton and Saffron Walden.
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Transport Impact
The scheme has been designed to minimise impact on other users of the highway
network as far as possible. The only junctions that would be directly affected by
the PTS scheme are:

Proposed Norwich Road Site Access - provision of separately signalled bus
priority lanes;



Proposed Croxton Road Site Access - provision of separately signalled bus
priority lanes;



Norwich Road/Hurth Way/Mundford Road Roundabout - introduction of
traffic signal control Selective Vehicle Detection (SLV) to provide priority for
PTS bus services;



Mundford Road/Croxton Road Junction - conversion of existing junction to
traffic signal layout, with southern section of Croxton Road opened up for
two-way bus-only movement with access to Croxton Road South being
controlled by rising bollards and with Selective Vehicle Detection at the
signals to provide priority for PTS bus services.



Norwich Road/Kilverstone Road - conversion of existing junction to traffic
signal layout, with bus priority lanes between Kilverstone Road and
Norwich Road South, controlled by Selective Vehicle Detection at the
signals to provide priority for PTS bus services.

The scheme also

incorporates the proposed Kilverstone Road public transport Bus Gate.
In addition to these junctions, it is proposed that priority would be given at any
other junctions within the development or where the bus routes interact with
other traffic routes.

These would be via either traditional bus lanes or signal

controlled junctions, depending on forecast traffic loadings.
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The proposed priority measures would minimise delays to the public transport
vehicles themselves, thus maintaining the required level of service frequency and
reliability.
However, it should be noted that off-site bus priority is not required to deliver the
required modal split targets based on the forecasting undertaken by Mott
MacDonald.
Stations are to be provided along the new route at various on and off-site
locations. In keeping with the high quality streetscape design being adopted
throughout the development and along the internal parts of the route, the Stations
would be sophisticated and modern, incorporating features to maximise passenger
comfort and convenience. These features include: open circulation areas, easy
access for the disabled, weatherproof, heated and air-conditioned shelters (for
those with enclosed facilities) RTI, integrated transport displays, toilets, ticketing
points and CCTV security.
A new fleet of state of the art, single deck vehicles would be used on the service.
They would be of a striking exterior appearance and feature modern, light and airy
interiors. All vehicles will feature “low-floor” no step entrances to enable fast
boarding and disabled access.

Real-Time passenger information displays (RTI) would be provided at all Stations
and bus service information will be available via the internet and at central
locations within the development such as, business reception areas, hotel foyer,
community centres.
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This information would provide details of the new service as well as other on-going
travel connections helping the passengers make informed travel decisions.
A feeling of passenger safety is crucial to providing a service which is used by all.
The modern, clean design will help create the overall feeling of security and
comfort. In addition to this CCTV security would be provided at all stations and
on the vehicles. Passenger help points connected to the operational Control
Centre will also be provided at each station.
Ticketing and fare collection will primarily be by the use of smartcards which
would be “bought” and “topped-up” in advance of the journey. These smartcards
would be integrated with on-going travel via the existing rail and bus networks,
thereby ensuring quick, efficient and convenient travel.

Whilst it is important that the service operates at a level that will maximise
patronage, fare revenue is nevertheless an important component to the
successfully on-going operation. Travel for all development residents wholly within
the site (including to/from the TEP) would be free, with other travel by residents
and employees beyond the site being heavily subsidised. Free travel for residents
to and from the town centre in the future remains part of the Demand
Management strategy. All other journeys made by third parties and visitors would
be charged at a flat rate, with third party fares for the use of the network beyond
the site charged at a competitive rate.
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The proposed GPS technology will provide the operation centre with full location
details of all vehicles. This technology would also be used to trigger the traffic
lights and gates to give priority as the vehicles approach.
The GPS control system also provides the RTI and allows the operator to monitor
performance, thereby being able to provide critical “live” information to
passengers about the running of the service.

The Developers are committed to funding and providing the full Public Transport
Scheme (PTS) from day one. The physical implementation cost of providing the
routes will cost in the order of £5m. The operation of the services themselves is
estimated to cost approximately £4.15m per year, with the revenue from fares and
service charges predicted to rise above this figure within 8 years of operation.
A detailed cost/revenue analysis has been undertaken and is presented in Section
10 of the Report. From the financial appraisal it has been demonstrated that:1. A capital investment of £5m on day one of the scheme would guarantee
the provision of the service over the initial 10-year operation period;
2. Around Year 8 of operation, the service should become self-financing.
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On the basis that the development planning submission is approved in 2011, key
parts of the Public Transport Scheme (PTS) would be operational by the end of
2013. The proposals are therefore put forward in support of the site on this basis.
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APPENDIX A
PROPOSED KILVERSTONE ROAD PUBLIC TRANSPORT ACCESS
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APPENDIX B
TYPICAL INFRASTRUCTURE DETAILS (DARTFORD PARK FASTRACK)
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APPENDIX C
PUBLIC TRANSPORT REPORT (MOTT MACDONALD)
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Executive Summary
This report considers how bus travel from the proposed Sustainable Urban Extension,
Thetford Enterprise Park and existing settlement can be best developed to bring about
modal shift towards more sustainable modes as part of the Transport Plan for Thetford.
Potential levels of patronage for the key corridors serving the SUE are considered, as
are requirements of existing estates to ensure that the potential for modal shift in
Thetford is achieved. Bus routes and frequencies are recommended in this study, along
with outline costs, the number of vehicles required to operate the service and
specifications for size and type of vehicles.
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1. Introduction
In 2006 Thetford achieved Growth Point Status, with a target of achieving of 6 000 new homes between
2001 and 2021 and a further 1 878 new homes by 2026, almost double the current 9 950 households.
Thetford will also seek to boost employment levels with approximately 5 000 new jobs created by 2021. To
deliver this in a sustainable manner, it is imperative that a public transport network is developed that meets
the requirements of those moving to the town, and promotes equality of opportunity for those already living
there.
1

As discussed in the Thetford Transport Study , public transport will need to grow current levels of modal
share to ensure the stability of the highway network in and around Thetford. Given the scale of
development in the town, buses offer the greatest potential for delivering a sustainable, accessible public
transport system and this report seeks to identify opportunities and potential patronage levels for bus
routes from, to and within Thetford.
This report considers how bus travel from the proposed Sustainable Urban Extension, Thetford Enterprise
Park and existing settlement can be best developed to bring about modal shift towards more sustainable
modes.

_________________________
1 Mott MacDonald December 2008
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2. Traffic Data
To assess the operation of the existing highway network within Thetford and the surrounding area, a series
of traffic surveys were undertaken from December 2009 to January 2010. Full details of the surveys can
2
be found in the Thetford Highway Intervention Report .
Full occupation of the proposed Sustainable Urban Extension (SUE) is assumed to occur by 2026. The
core data from the traffic surveys have had growth factors applied, and modelled traffic flows for 2026 have
been developed.
Whilst journeys generated by the SUE are to be considered, it is imperative that this task should not be
undertaken in isolation. The number of journeys created by the existing employment and residential areas
in the town also need to be assessed, with the aim of providing an improved public transport system to the
town as a whole.
It should also be noted that it may be easier to influence travel behaviour for those living in the SUE by
providing high quality public transport from the outset of development than it will be to change mode choice
for journeys within the existing settlement. The new growth locations should therefore be expected to
outperform the existing urban area in terms of their contribution to overall mode share target.
The planning of the internal layout of developments within the growth areas will provide the opportunity to
create a Public Transport-Oriented Development (PTOD) and to build in public transport from day one.
This increases the likelihood of generating passenger journeys, with public transport services operating to
the right places at the right times, with modern infrastructure and seamless transition from mode to mode.
These physical measures must be supported through Smarter Choices such as personal journey planning
to deliver the maximum mode share for sustainable modes.
To consider the number of journeys likely to be undertaken in Thetford, and to develop potential routes for
bus services the 2026 base level traffic data has been used. Figure 2.2 shows the AM peak traffic flows
(08:00-09:00), and Figure 2.3 demonstrates the PM (17:00-18:00) situation. A diagram of the main
corridors (Figure 2.1) in the study area is also included below for ease of reference.

_________________________
2 Mott MacDonald, March 2010
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Figure 2.1: Key Corridors in Study Area (1:10000 scale)

Source:

Reproduced from Ordnance Survey Mapping with permission of the Controller of HMSO © Crown copyright. Unauthorised
reproduction infringes Crown copyright and may lead to prosecution or civil proceedings. Norfolk County Council Licence
number 100019340 2010
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Figure 2.2:

Source:

2026 AM Traffic Flows – Existing Levels of Development (vehicles per hour)

Mott MacDonald Thetford Highway Intervention Report
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Figure 2.3:

Source:

2026 PM Traffic Flows – Existing Levels of Development (vehicles per hour)

Mott MacDonald Thetford Highway Intervention Report

To understand the level of trips generated by existing estates, and to isolate ‘internal’ trips from those
leaving the town, traffic movements between key junctions were examined on each corridor. For example,
to calculate trips on Norwich Road all movements turning north at the Hurth Way junction are compared to
all movements departing Norwich Road to the A11 east, west and to the A1075 northbound. This provides
a total figure for trips departing and arriving in the Norwich Road area for both AM and PM peak hours.
The results of this are shown in Tables 2.1 (AM) and 2.2 (PM) below, and summarised in Table 2.3.
Table 2.1:

Trips Generated by Existing Sites: 2026 AM Peak Journeys (vehicles per hour)

Corridor

Inbound

Outbound

Total

Norwich Road

40

160

200

Croxton Road

510

348

858

Mundford Road

368

211

579

Brandon Road

40

80

120

London Road

227

59

286

Source:

Mott MacDonald
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Table 2.2:

Trips Generated by Existing Sites: 2026 PM Peak Journeys (vehicles per hour)

Corridor

Inbound

Outbound

Total

Norwich Road

195

615

810

Croxton Road

277

579

856

Mundford Road

337

421

758

Brandon Road

23

139

116

London Road

174

152

326

Source:

Mott MacDonald

Table 2.3:

Trips Generated by Existing Sites: 2026 AM and PM Peak

Corridor

AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

40

160

200

195

615

810

Croxton Road

510

348

858

277

579

856

Mundford Road

368

211

579

337

421

758

Brandon Road

40

80

120

23

139

116

London Road

227

59

286

174

152

326

Source:

Mott MacDonald

From this it is apparent that the greatest level of trips is generated by sites accessed by Croxton Road
(between Croxton Road/Mundford Road and Croxton Road/A11).
Interestingly there is a large variation in trips between AM and PM peaks on Norwich Road. Significantly
higher inbound and outbound trip levels are recorded in the PM peak. This is assumed to be attributed to a
higher level of journeys to and from the Tesco store in the evening, reflecting retail activity.
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3. Determining Mode Share: Existing Sites

3.1

Census 2001 Data

To consider the likely future demand for bus services in Thetford we have utilised data from the 2001
Census for journeys to work as a base level. Data has been collated in to North, South and Central
Thetford areas to allow a more localised approach to be developed for assessment. The North figures
incorporate Norwich Road, Croxton Road and Mundford Road. The South figures include Brandon Road
and London Road.
Table 3.1:

Thetford Current Mode Share Journeys to Work: 2001 Census
North

Centre

South

5.2%

4.4%

5.5%

Cycle
Bus

1.7%

2.0%

2.6%

Car

71.1%

64.8%

61.9%

Motorbike

0.7%

0.6%

0.9%

Train

0.5%

0.6%

0.0%

14.4%

20%

23.6%

Foot
Source:

Census 2001

Table 3.1 clearly demonstrates that location plays a part in modal choice, with variances in mode by area,
particularly for walking and car based trips.
Mode share for bus travel is extremely low. As a comparison, 2001 Census data for Norwich shows 8.4%
bus mode share. Bus services in Thetford tend to operate at low frequencies on indirect routes. Whilst
aiming to serve as many housing areas as possible, which offers greater overall accessibility, the
meandering nature of the routes makes journeys particularly slow and indirect, and hence unattractive to
the majority of potential users.
To develop an understanding of the length of journeys undertaken, 2001 Census data for distance travelled
to work was used. The length of a journey can affect modal choice, for example walking would not be
considered a viable option for longer journeys. Short journeys are regarded as the least sustainable and
offer the greatest potential for modal shift, particularly for those made wholly within the town. As with mode
share, we have collated key corridors as North, Centre and South.
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Table 3.2:

Thetford Current Distance to Work: Census 2001
North

Centre

South

Less than 2km

39.9%

45.8%

46.7%

2-5km

13.7%

8.6%

9.1%

53.60%

54.40%

55.80%

All less than 5km
5-10km
All less than 10km
Source:

6.1%

6.4%

6.7%

59.70%

60.80%

62.50%

Census 2001

We have assumed that journeys of 5km or less are to and from the town centre for the purpose of this
study.
Interestingly, the largest percentage of journeys is for those less than 2km in length, reflecting a high level
of employment containment in Thetford. Short journeys offer considerable scope for encouraging the use
of walking, cycling and public transport as regular modes of transport and an opportunity exists to develop
the use of these modes.

3.2

Trip Calculations

To identify the total number of journeys to and from the town we have based our calculations on the
number of car trips and mode share for car by each area.
Table 3.3 below shows the results of these calculations by route corridor.
Table 3.3:

All Journeys 2026, based on car journeys and Census mode share (trips per hour)
AM Peak

PM Peak

Corridor

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

56

225

281

274

865

1139

Croxton Road

717

489

1206

390

814

1204

Mundford Road

517

297

814

474

592

1066

Brandon Road

56

113

169

32

195

227

London Road

319

83

402

245

214

459

Source:

Mott MacDonald/Census 2001

To further refine these figures so we can understand the demand for journeys within the town, the totals
from Table 3.3 have been merged as North and South. For the purpose of analysing trips to the town
centre, we have discarded journeys made from the central area.
Statistics for journeys less than 5km from Table 3.2 have then been applied. The total number of peak
hour journeys by all modes for all trips and for trips less than 5km, grouped by area, are shown in
Tables 3.4 and 3.5, for AM and PM peaks respectively.
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Table 3.4:

All Journeys to Town (less than 5km): AM Peak (trips per hour)
All Journeys

Journeys under 5km

Area

Inbound

Outbound

Inbound

Outbound

North

1290

1011

691

542

South

375

196

209

109

Table 3.5:

All Journeys to Town (less than 5km): PM Peak (trips per hour)
All Journeys

Journeys under 5km

Area

Inbound

Outbound

Inbound

Outbound

North

1138

2271

610

1217

South

277

409

155

228

3.3

Proposed Future Mode Share Levels

Many factors affect mode share. To achieve significant modal shift Thetford is considering an holistic
package of measures ranging from highway infrastructure to smarter choices.
The growth planned for Thetford will demand significant levels of movement towards sustainable modes in
order to ensure the efficient use of highways and road space. As such we have proposed challenging
modal split levels for journeys to and from the town centre. A reduction in the number of journeys made by
car, and increases in mode share for other modes, particularly cycling and buses has been assumed.
Improvements proposed for cycling routes and higher quality bus services are expected to generate
significant modal shift. Walking levels are shown to increase slightly as facilities are already in place,
making significant shift to this mode unlikely.
We have assumed that there is no new railway station in the SUE for these calculations.
Tables 3.6 and 3.7 below outline proposed modal share for town journeys, ie those calculated in
section 3.2, above, as less than 5km, in both the AM and PM peaks respectively.
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Table 3.6:

Proposed Mode Share and Journey Totals for Town Journeys: AM Peak (trips per hour)
North

South

Current
Mode
Share

Proposed
Mode Share

Inbound

Outbound

Current
Mode
Share

Proposed
Mode
Share

Inbound

Outbound

Cycle

5.2%

15%

104

81

5.5%

15%

31

16

Bus

1.7%

15%

104

81

2.6%

10%

21

11

Car

71.1%

49%

339

266

61.9%

38.5%

80

42

Motorbike

0.7%

1%

7

5

0.9%

1.5%

3

2

Train

0.5%

5%

35

27

0%

5%

10

5

Foot

14.4%

15%

104

81

23.6%

30%

63

33

693

541

208

109

Total

Table 3.7:

Proposed Mode Share and Journey Totals for Town Journeys: PM Peak (trips per hour)
North

South

Current
Mode
Share

Proposed
Mode Share

Inbound

Outbound

Current
Mode
Share

Proposed
Mode
Share

Inbound

Outbound

Cycle

5.2%

15%

92

183

5.5%

15%

23

34

Bus

1.7%

15%

92

183

2.6%

10%

16

23

Car

71.1%

49%

299

596

61.9%

38.5%

60

88

Motorbike

0.7%

1%

6

12

0.9%

1.5%

2

3

Train

0.5%

5%

31

61

0%

5%

8

11

Foot

14.4%

15%

92

183

23.6%

30%

47

68

612

1218

156

227

Total

The bus mode share generated by estates in the North of Thetford on Norwich Road, Croxton Road and
Mundford Road are shown in Table 3.8 below.
Table 3.8:
Proposed Bus Mode Share: Town Journeys Existing Northern Estates: Norwich Road, Croxton Road and
Mundford Road (trips per hour)
AM Peak

PM Peak

Inbound

Outbound

Inbound

Outbound

Norwich Road

5

18

22

70

Croxton Road

58

39

31

65

Mundford Road

42

24

38

48

105

81

91

183

Total
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4. Determining Mode Share: New Sites

4.1

Proposed Future Mode Share Levels

The Thetford Highway Intervention Report, assumes that journeys to work generated by the SUE will
comprise 30% travel to the Thetford Enterprise Park, 20% to the town centre and 50% contained wholly
within the SUE.
For non-work journeys, it is assumed that 50% will be undertaken within the SUE, and the remaining 50%
will be to and from the town centre.
As the SUE offers a high level of containment within a 131 hectare site, there is considerable scope to
create a public transport oriented development which has potential to achieve high levels of mode shift
towards sustainable modes such as walking and cycling.
However, the distance of the SUE from the existing town centre and employment sites on London Road is
likely to result in an alternative travel pattern, and more use of motorised modes.
It should be noted that the location of access to rail services will also impact significantly on mode share
across all modes. We can assume that the inclusion of a station within the SUE would significantly improve
the attractiveness of rail and may attract a larger number of residents commuting further afield. With the
current station on Station Road, there is no scope for rail for journeys to the town centre, and an
interchange or time penalty for those attempting to access the station using bus services.
Considering these factors, mode share figures have been estimated for journeys within the SUE and for
external purposes. A further estimation has been made to account for the impact of the location of the rail
station. Table 4.1 below outlines assumed mode share. Current mode share for North Thetford from the
Census 2001 are shown for comparison purposes.
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Table 4.1:

Proposed Mode Share for SUE Journeys
No New Station
Current

New Station

North

Proposed SUE
Internal

Cycle

5.2%

29

14

29

14

Bus

1.7%

20

20

20

15

Car

71.1%

203

50

20

454

Motorbike

0.7%

1

1

1

1

Train

0.5%

0

0

0

10

Foot

14.4%

30

15

30

15

Source:

Proposed SUE
External

Proposed SUE
Internal

Proposed SUE
External

Mott MacDonald/Census 2001

When considering the number of journeys to work generated by the SUE, residential generated car journey
peak period trips from the Thetford Highway Intervention Report have provided a base figure on which to
base mode share calculations. This data is shown in Table 4.2 below.
Table 4.2:

SUE Residential Generated Traffic Peak Period Trips (vehicles per hour)
AM Peak

PM Peak

Arrivals

Departures

Arrivals

Departures

North West Site

56

167

211

102

North West Site within SUE

24

71

91

44

North Site Croxton Road

104

311

395

191

North Site Croxton Road
within SUE

45

133

169

82

North Site Norwich Road

104

311

395

191

North Site Norwich Road
within SUE

45

133

169

82

North East Site

239

710

900

436

North East Site within SUE

102

304

386

187

Source: Mott MacDonald Thetford Highway Intervention Report

To assume levels of demand for key transport corridors, the site list from Table 4.2 has been rationalised to
show journeys on Norwich Road, Croxton Road and within the SUE for each side of the site. Journey
totals for all modes have been produced, based on the Census 2001 mode share figures of 71.1% car
journeys.

_________________________
3 In the Thetford Highway Intervention Report no assessment of modes of journeys within the SUE is made.
4 This approximates to the 35% reduction on the baseline 71.1% car mode share.
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Table 4.3:

All Journeys to Work to/from SUE (trips per hour)
AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

482

1436

1918

1821

882

2703

SUE East

207

615

822

781

378

1159

Croxton Road

225

672

897

852

412

1264

SUE West

97

287

384

366

177

543

It is assumed that for journeys leaving the SUE, 30% will not be contained within Thetford after the
implementation of a package of soft measures. Table 4.4 demonstrates the total journeys to work after
applying this factor.
Table 4.4:
All SUE Generated Journeys to Work Including Impact of Softer Measures - 70% containment (trips per
hour within Thetford)
AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

337

1005

1342

1275

617

1892

SUE East

207

615

822

781

378

1159

Croxton Road

158

470

628

596

288

884

SUE West

97

287

384

366

177

543

4.2

Bus Journey Totals: No New Station

Utilising the trip totals from Table 4.4, and the proposed mode share figures from Table 4.1, the number of
journeys predicted for buses on each corridor have been calculated.
With the rail station remaining in its current location, a 20% mode share has been assumed for bus travel
for trips within the SUE and those travelling in to town. A 0% mode share for rail is assumed, as there is no
scope for any journeys to commence or end by rail at the SUE.
Table 4.5:

SUE Journeys by Bus Totals 20% Mode Share: No New Station
AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

67

201

268

255

123

378

SUE East

41

123

164

156

76

232

Croxton Road

32

94

126

119

58

177

SUE West

19

57

76

73

35

108
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Table 4.6:

SUE Journeys by Bus Totals 20% Internal/15% Town Mode Share: New Station
AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road

51

151

202

191

93

284

SUE East

41

123

164

156

76

232

Croxton Road

24

71

95

89

43

132

SUE West

19

57

76

73

35

108

Considering only journeys generated by the SUE, journey numbers are relatively low and unlikely to permit
the delivery of an economically viable, high quality bus service. However it is reasonable to assume that
the SUE presents an opportunity to improve public transport linkages to the town that would benefit all
residents, including those from existing sites. As such, it is important to consider the potential mode share
improvements that could be generated by each corridor.
Table 4.7 shows journeys to town generated by the SUE, and other sites on each key corridor.
Table 4.7:
Combined Bus Journeys to Town from SUE and Existing Sites without New Rail Station: Combined SUE
(20%) and Existing North Estates (15%)
AM Peak

PM Peak

Inbound

Outbound

Total

Inbound

Outbound

Total

Norwich Road SUE

67

201

268

255

123

378

Norwich Road Existing

5

18

23

22

70

92

Norwich Road Total

72

219

291

277

193

470

Croxton Road SUE

32

94

126

119

58

177

Croxton/Mundford Road Existing

100

63

163

69

113

182

Croxton Road Total

132

157

289

188

171

359
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5. Proposals for Town Bus Services
5.1

Norwich Road and SUE East

Using the data from Table 4.7, AM peak demand for bus services from the Eastern section of the SUE and
from existing estates on Norwich Road is greatest for outbound journeys. In the PM peak demand is
reversed, with inbound journeys representing the largest movements.
To meet this demand it is proposed that consideration be given to a high frequency service of six buses per
hour. The Commission for Integrated Transport’s (CfIT) Affordable Mass Transit Guidance states:
‘It is important to note that the practical capacity is significantly less than the absolute capacity. In practice
therefore only 75% of the theoretical capacity should be assumed when undertaking analyses.
Consideration should be given to the comfort levels for passengers, particularly in relation to the alternative
travel choices available to potential passengers and the length of the journeys being made.’
The practical capacity of services is less than the absolute capacity because in practice demand is not
evenly distributed throughout the peak period and so additional capacity is required to avoid overloading at
the peak of the peak. As such it is assumed that full size single deck buses would be operated on this
route, with an approximate seating capacity of 40. This would supply a maximum of 240 seats per hour, or
180 seats per hour when taking into account the CfIT guidance.
Table 5.1 below shows how demand and supply of bus seats can be broken down by area, where 6 buses
per hour operate from the SUE to Norwich Road and then split to offer 3 buses per hour through the
Cloverfields development and 3 buses per hour operating via Admirals Way in to the town centre, see
Figure 5.1, below.
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Table 5.1:

Norwich Road and SUE East: Bus Demand and Capacity

Bus Town Journeys: Norwich Road and SUE East
AM Peak

PM Peak

Inbound

Outbound

Bus Seats

Inbound

Outbound

Bus Seats

Norwich Road
SUE

67

201

240 (180)

255

123

240 (180)

Norwich Road
East

5

18

120 (90)

22

70

120 (90)

Norwich Road
West
Norwich Road
Total

120 (90)
72

219

240 (180)

120 (90)
277

193

240 (180)

Six buses per hour would create a bus every 10 minutes from the SUE to the town centre and a total of 240
seats per hour. In the PM peak, a total of 277 journeys are predicted, effectively 37 journeys above the
capacity on offer. To increase the frequency of the route timetable to 8 buses per hour would require an
additional two vehicles and significant additional cost. It is assumed that standing journeys would be
acceptable on the busiest peak hour trips to avoid the large increase in operating costs.
With a 10 minute service from the SUE to the town centre, alternate journeys could be diverted through the
existing estates, achieving a 20 minute frequency to both Cloverfields and Admirals Way without incurring
lengthy diversions.
To illustrate this solution, Figure 5.1 below shows a sample route and frequency map for the Norwich Road
corridor, and Figure 5.2 offers a sample timetable.
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Figure 5.1:

Norwich Road and SUE East: Bus Routes and Frequencies

Proposed Bus Routes for Norwich Road and SUE East

Source:

1:10000 scale map provided by Norfolk County Council – License Number 100019340, 2010

Figure 5.2:

Norwich Road and SUE East: Proposed Timetable

SUE

0800

0810

0820

0830

Tesco

0806

0816

0826

0836

Cloverfields

0809

--

0829

--

Admirals Way

--

0820

--

0840

Town Centre

0818

0828

0838

0848

Town Centre

0820

0830

0840

0850

Admirals Way

--

0838

--

0858

Cloverfields

0829

--

0849

--

Tesco

0832

0839

0852

0859

0838

0848

0858

0908

SUE
Source:

Mott MacDonald

Based on the sample journey times used in Figure 5.2, to deliver a 10 minute frequency from SUE and a 20
minute service through existing development sites on Norwich Road, a total of four buses would be
required (not including any spare vehicles).
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5.2

Croxton Road and SUE West

Using the data from Table 4.7, AM demand for bus services for inbound travel to existing sites generates
the highest numbers. This could possibly be attributed to traffic generated by the schools in the Croxton
Road area. Similarly in the PM peak, outbound journeys reflect the highest level of demand.
To meet this demand it is proposed that consideration be given to a high frequency service of six buses per
hour.
It is assumed that full size single deck buses would be operated on this route, with an approximate seating
capacity of 40. This would supply a maximum of 240 seats per hour, or 180 seats per hour when taking
into account the CfIT guidance.
Table 5.2 below shows how demand and supply of bus seats can be broken down by area, where 6 buses
per hour operate from the SUE to Croxton Road and then split to offer 3 buses per hour through
Woodlands Drive and 3 buses per hour operating via Ann Bartholomew Road to the town centre.
Table 5.2:

Bus Town Journeys: Croxton Road and SUE West
AM Peak

PM Peak

Inbound

Outbound

Bus
Seats

Inbound

Croxton Road SUE

32

94

240 (180)

Croxton Road East

100

63

120 (90)

Croxton Road
West
Croxton Road
Total

Outbound

Bus Seats

119

58

240 (180)

69

113

120 (90)

120 (90)
132

157

240 (180)

120 (90)
188

171

240 (180)

Six buses per hour would create a bus every 10 minutes from the SUE to the town centre. By diverting
alternate journeys through the existing estates, it is possible to achieve a 20 minute frequency to both
Woodlands Drive and Ann Bartholomew Road without incurring lengthy diversions.
To illustrate this solution, Figure 5.3 below shows a sample route and frequency map for the Croxton Road
corridor, and Figure 5.4 offers a sample timetable.
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Figure 5.3:

Croxton Road and SUE West: Bus Routes and Frequencies

Proposed Bus Routes for Croxton Road and SUE West

Source:

1:10000 scale map provided by Norfolk County Council – License Number 100019340, 2010

Figure 5.4:

Croxton Road and SUE West: Proposed Timetable

SUE

0800

0810

0820

Ann Bartholomew Road

0804

--

0824

--

--

0815

--

0835

Town Centre

0812

0822

0832

0842

Town Centre

0815

0825

0835

0845

Woodlands Drive

Woodlands Drive

0830

--

0833

--

0853

Ann Bartholomew Road

0823

--

0843

--

SUE

0827

0837

0847

0857

Source:

Mott MacDonald

Based on the sample journey times shown in Figure 5.4, to deliver a 10 minute frequency from SUE, with a
20 minute service through existing development sites on Croxton Road, a total of three buses would be
required (not including any spare vehicles).
An alternative approach would be to offer a 15 minute frequency from SUE, every 30 minutes through
existing sites offering a maximum of 160 seats per hour. This would require standing journeys in the PM
peak. This option is not recommended as a 10 minute frequency is considered to be more attractive to
users and more likely to generate modal shift.
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5.3

Bus Services in the South Town

Assessment of the potential for bus services in residential areas to the South of the town centre has also
been undertaken.
Assuming a mode share of 10% for bus journeys, the maximum peak hour for passengers is 23. We have
assumed that bus services in this area would remain as the present half-hourly circular route as demand
does not seem likely to be sufficiently increased to justify the financial commitment of a more frequent
service.
There may be scope to operate a continuation of a bus service from SUE and Norwich/Croxton Road to
areas such as Elm Road. It should however be noted that the cost of operating such a service would need
to be considered carefully and may create an overall cost burden, yielding little or no modal shift to the
South of the town.

5.4

Park and Ride

High level consideration has been given to the potential for development of a park and ride facility in
Thetford. Park and ride can offer a public transport solution that is far more acceptable and attractive to car
users than full modal shift. It can also be useful in intercepting car journeys before they enter congested
urban areas, assisting in managing flows on the highway network and delivering air quality improvements.
The viability of park and ride service for any town or city is interdependent on the provision and pricing of
car parking spaces. If town centre parking is available at most times for both long and short stay purposes
the attractiveness of park and ride will decline. It is unlikely that people will switch modes and incur a time
penalty whilst doing so if they know that spaces are available at their final destination. This is compounded
where the bus service from the park and ride site to the town centre has little or no priority over general
traffic, so no time savings can be gained by switching modes.
The price of parking versus the price of parking, or travelling, from a park and ride site is another key factor
to consider. Current bus fares from the Tesco store on Norwich Road to the town centre are £1.40 single
and £2.40 return. When compared to the availability of free parking in the town it is clear that either a park
and ride bus service would need to be heavily subsidised, or car parking would need to be subject to a
charge of approximately the same fee to create sufficient demand for the service.
Additional infrastructure and revenue costs are associated with the development and maintenance of a
park and ride facility (security, facilities management, bus operation, ticketing systems etc). When
considering all these aspects of operation, park and ride is not seen as a viable option for Thetford at this
time. The development of a parking strategy for the town is recommended and offers an opportunity to
reconsider the viability of park and ride set against the context of the introduction of parking fees, and any
projected increase in demand for spaces as a result of Civil Parking Enforcement.

5.5

Journey Time Assumptions

It should be noted that journey times in Figures 5.2 and 5.4 are approximate. A more detailed study to
assess likely delays in future years would be required to fully understand network constraints.
It is also assumed that priority measures for buses would be built-in to any development at SUE and its
junctions with both Norwich and Croxton Roads.
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5.6

Journeys within the SUE

For bus journeys within the SUE it is assumed that town buses will serve bus stops around the site,
providing links to town and between points within the SUE.
At this stage of the planning process it is unclear as to the layout of internal roads and as such no specific
routes have been developed as part of this report.
It is assumed that East/West journeys within the SUE, and to and from the TEP, will operate every 10
minutes, possibly as a figure of eight service. It is envisaged that three buses would be required to deliver
this service.
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6.
6.1

Proposals for External Bus Services
Proposed Future Mode Share Levels

Journey to work data from the 2001 Census for trips from Thetford to all wards receiving more than 20 trips
has been compiled. A total of 4027 trips are recorded in the Census data, of which 3271 are car driver
journeys. Table 6.1, below, combines trips to individual wards by road corridor to reflect the general
direction of journeys recorded in the Census. A future bus mode share of 20% is assumed for journeys
from Thetford and is shown in the right hand column.
Table 6.1:

Journeys to Work from Thetford: 2001 Census and Predicted Bus Demand (greater than 20 per Ward)

Road corridor in direction of:
Brandon / Mildenhall

Number of Journeys

Percentage

Bus Demand (20%
mode share)

1051

32.1%

210

Bury St Edmunds

675

20.6%

135

Attleborough / A11 corridor N

130

4.0%

26

Watton / Dereham
Diss
Swaffham
Source:

87

2.7%

17

146

4.5%

29

28

0.9%

6

2001 Census/Mott MacDonald

Note: this is less than 100% because only wards receiving more than 20 trips are considered

Journey levels to the Brandon / Mildenhall and Bury St. Edmunds corridors account for over 50% of
recorded trips and appear to offer potential to support a financially viable bus service at a 20 or 30 minute
frequency. Other destinations would be unlikely to support a service more frequent than hourly, and as a
stand-alone destination Swaffham would not be a viable route. There may be scope to amalgamate routes
to cover multiple destinations and improve the overall transport offering. This would appear to be a
worthwhile approach for combining a service to Watton and Swaffham, albeit the service would operate in a
more circuitous manner and may thus be less attractive for users wishing to travel from end-to-end.
A similar exercise was undertaken to assess journeys from outlying areas to Thetford, again using journey
to work data from the 2001 Census for trips to Thetford to all wards generating more than 20 trips. A total
of 4593 trips are recorded in the Census data. Table 6.2, below, combines trips to individual wards by road
corridor to reflect the general direction of journeys recorded in the Census. By improving bus services from
outlying areas to Thetford, a future bus mode share of 10% is assumed and is shown in the right hand
column.
Table 6.2:

Journeys to Work to Thetford: 2001 Census and Predicted Bus Demand (greater than 20)

Road corridor from direction of:

Number of Journeys

Percentage

Bus Demand (10%
mode share)

Brandon / Mildenhall

863

18.8%

86

Bury St Edmunds

344

7.5%

34

Attleborough / A11 corridor N

324

7.1%

32

Watton / Dereham

434

9.4%

43

Diss

456

9.9%

46

Swaffham

261

5.7%

26

Ixworth

127

2.8%

13

Source:

2001 Census/Mott MacDonald

Note: this is less than 100% because only wards generating more than 20 trips are considered.
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The Brandon / Mildenhall corridor generates a large number of journeys to work, and represents an
opportunity for a frequency of every 20 or 30 minutes to encourage mode shift and provide a new
commuter bus link between the towns. Other destinations seem to offer more limited opportunities of 30
minute or hourly services, with greater scope for a combined service to Watton and Swaffham which
reflects the pattern noted for journeys from Thetford.
From the corridors identified, it does not appear that the Ixworth route would be able to generate sufficient
demand for a service.
It is assumed that the proposed SUE will maintain a level of 60% containment for all journeys. This
equates to 1264 external trips from the SUE per hour in the AM peak across all modes. Applying the
predicted bus mode share of 20%, a total of 253 bus trips per hour would be made in the AM peak period.
The destination of these trips is assumed to reflect those individual wards recorded in the 2001 Census as
receiving more than 20 trips, and predicted demand for external bus services from the SUE are shown in
Table 6.3.
Table 6.3:

Demand for External Bus Services from the SUE AM Peak Bus Journeys to Work

Road corridor in direction of:

Bus Demand (20% mode share)

Brandon / Mildenhall

81

Bury St Edmunds

52

Attleborough / A11 corridor N

10

Watton / Dereham

7

Diss

11

Swaffham

2

A total of 163 journeys that can be sensibly assigned to each corridor are accounted for in Table 6.3.
Whilst the Brandon / Mildenhall corridor shows potential for up to a 20 minute frequency and the Bury St
Edmunds corridor potential for up to a 30 minute frequency, other corridors offer far lower levels of demand
and are unlikely to sustain a bespoke service from the SUE.

6.2

Proposed Routes and Frequencies

Using the likely demand for bus services as identified in Tables 6.1 to 6.3, it is proposed that services to
external destinations should encompass pick-up points both within the SUE and the town (bus station).
Whilst this may increase the overall journey time it is unlikely that external services would become
sustainable with a restricted market.
To provide optimum coverage between Thetford, the SUE and external locations which generate sufficient
levels of movement, the following routes are proposed:
 SUE – Bus Station – Brandon – Mildenhall
 SUE – Bus Station – Bury St Edmunds
 SUE – Bus Station – Diss
 Bus Station – SUE – Watton - Swaffham
 Bus Station – SUE – Attleborough (potential to extend to Wymondham and Norwich, UEA and NNUH if
demand can be generated)
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Figure 6.1:

Source:

Proposed directions of routes outside Thetford

1:10000 scale map provided by Norfolk County Council – License Number 100019340, 2010

Proposed frequencies are shown in Table 6.5 below for these services operating to and from Thetford town
centre and the SUE, assuming a vehicle with a seating capacity of 45 seats.
Table 6.4:

Proposed Frequencies for External Routes to/from Thetford/SUE

Route

Frequency
Peak

Off Peak

SUE – Bus Station – Brandon – Mildenhall

20 mins

30 mins

SUE – Bus Station – Bury St Edmunds

30 mins

30 mins

SUE – Bus Station – Diss

60 mins

60 mins

Bus Station – SUE – Watton – Swaffham

60 mins

60 mins

Bus Station – SUE – Attleborough

60 mins

60 mins

It is proposed that the services on the Brandon / Mildenhall and Bury St Edmunds corridors, where there
are existing services to build upon, would operate between 0600 and 2000, Monday to Saturday, with
services on the other three corridors initially operating between 0700 and 1900.
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Consideration should be given to the extension of some journeys on the SUE - Bury St Edmunds service to
West Suffolk College and/or West Suffolk Hospital where practicable and it is possible to co-ordinate these
services with existing bus routes serving these destinations in a way that would avoid undermining the
viability of existing bus services within Bury St Edmunds.
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7. Costs of Delivery
7.1

Options Considered

This section of the report considers the costs associated with operating vehicles using the following fuel
types:
 conventional diesel powered,
 dual fuel (diesel and bio-methane),
 hybrid (diesel and electrically powered) and
 electrically powered.

7.2

Assumptions

Assumptions have been made with regard to the peak period traffic speed that could realistically be
achieved and the average annual mileage.
With regard to the average annual mileage, this has simply been calculated from the average speed figure
and the planned hours of operation.
The assumptions relating to bus service average speeds have been based on data obtained from
“Reseaulutions”. (“Reseaulutions” are an independent consultancy company who provide bespoke bus
network solutions to both bus operating companies and public authorities throughout Europe)
For the purposes of this exercise, data published by Reseaulutions specifically relating to the town of Bury
St Edmunds, Suffolk has been used, this location is considered to be similar in size, population and traffic
density to Thetford.

7.3

Bus Operating Costs – Conventional Diesel Powered Optare Solo

The following table (Table 7.1) provides the indicative, high level annual and daily operating costs relating
to a conventional diesel powered Optare Solo low floor, midi-bus, see figure 7.1 below, with a maximum
carrying capacity of 35 passengers (Plus driver) used on a duty cycle that incorporates a bus service
operating between 06:00 and 20:00 hours, 6-days per week and averaging circa 71,000 kilometres (44,400
miles) per year.
Figure 7.1:

Source:

Optare Solo

Optare website 2010
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NB: It should be noted that no profit element has been included within these costs. (The current average
profit margin achieved by UK bus operators ranges between 10% and 15%)
Table 7.1:

High Level Indicative Direct Operating Costs: Optare Solo

Cost Description

Costs per Annum

Depreciation Charge *1 (Optare Solo)

£6,500.00

Vehicle Insurance *2

£3,500.00

Road Fund Licences *3

£165.00

Depot Maintenance, Rates/Power/Fuel/Water Costs *4

£3,500.00

Tyre Mileage Contract Costs *5

£1,000.00

Maintenance – Materials

£950.00

Lubricants/Cleaning Materials etc.

£750.00

Refurbishment and Repaint Costs *6

£730.00

Management and Administration Costs *4

£120.00

Driver Costs *7

£44,000.00

Maintenance – Labour Costs *8

£3,300.00

Staff Training *9

£1,325.00

Fuel Costs *10

£8,325.00

Total Indicative Annual Operating Costs

£74,165.00

Total Indicative Daily Operating Costs

£203.00

Source: Mott MacDonald

*1
Depreciation costs are based on an initial purchase price of £100k for a conventional diesel
powered Optare Solo, low floor midi-bus, with a 15-year vehicle life cycle and a residual value at the end of
this life cycle of 2.5% of the original purchase price.
*2

Based on PCV industry average insurance costs at March 2010.

*3
Based on March 2010 Road Fund Licence costs for buses with a maximum carrying capacity not
exceeding 35 passengers (36 inclusive of driver) that meets reduced pollution standards.
*4
Includes management and supervisory cover, site/cash security, depot maintenance, CCTV,
ETMs, AVL, waste disposal, communications, heating, lighting, accident repairs and vandalism etc to
vehicles. Cost figure is based on a percentage of total depot costs being allocated against each vehicle
required.
*5
Based on current average (March 2010) tyre mileage contract costs and estimated average
annual mileage of 71,000 kilometres (44,400 miles) per vehicle.
*6
Based on March 2010 industry average costs of a mid-life interior refurbishment at 8-years and
exterior repainting at 5-yearly intervals.
*7
Based on a driver working a 40-hour, 5-day week at £8.50 per hour, plus 18% to cover holidays,
sickness and employer costs and with service operating for 14-hours per day, 6-days per week. (Each
vehicle’s daily service cycle requiring 2-drivers)
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*8
Cost figure is based on a percentage of total depot maintenance staff costs being allocated against
each vehicle required.
*9
Based on 1 week of training per annum for two drivers, plus one skilled and one unskilled member
of maintenance staff.
*10
Fuel costs are based on an average consumption of 12 mpg, 44,400 miles per annum and a fuel
cost of 96.36 pence per litre. (Source: FTA March 2010 – Bulk fuel cost) less Bus Service Operator Grant
of 80% of fuel duty element.

7.4

Bus Operating Costs – Conventional Diesel Powered, Full Size,
Single Deck Bus

The following table (Table 7.2) provides the indicative, high level annual and daily operating costs relating
to a conventional diesel powered, full size, low floor single deck bus with a carrying capacity of 40
passengers used on a bus service operating between 06-00 and 20-00 hours, 6-days per week and
averaging circa 71,000 kilometres (44,400 miles) per year
NB: It should be noted that no profit element has been included within these costs. (The current average
profit margin achieved by UK bus operators ranges between 10% and 15%)
Table 7.2:

High Level Indicative Direct Operating Costs: Full Size Single Deck Bus

Cost Description

Costs per Annum

Depreciation Charge *1 (Full size, Single deck bus)

£9,425.00

Vehicle Insurance *2

£3,500.00

Road Fund Licences *3

£165.00

Depot Maintenance, Rates/Power/Fuel/Water Costs *4

£3,500.00

Tyre Mileage Contract Costs *5

£1,000.00

Maintenance – Materials

£1,000.00

Lubricants/Cleaning Materials etc.

£750.00

Refurbishment and Repaint Costs *6

£850.00

Management and Administration Costs *4

£120.00

Driver Costs *7

£44,000.00

Maintenance – Labour Costs *8

£3,300.00

Staff Training *9

£1,325.00

Fuel Costs *10

£16,650.00

Total Indicative Annual Operating Costs

£85,585.00

Total Indicative Daily Operating Costs

£234.00

Source: Mott MacDonald

*1
Depreciation costs are based on an initial purchase price of £145k for a conventional diesel
powered, low floor, full size, single deck bus, with a 15-year vehicle life cycle and a residual value at the
end of this life of 2.5% of the original purchase price.
*2

Based on PCV industry average insurance costs at March 2010.
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*3
Based on March 2010 Road Fund Licence costs for buses with a carrying capacity in excess of 62
passengers that meets reduced pollution standards.
*4
Includes management and supervisory cover, site/cash security, depot maintenance, CCTV,
ETMs, AVL, waste disposal, communications, heating, lighting, accident repairs and vandalism etc to
vehicles. Cost figure is based on a percentage of total depot costs being allocated against each vehicle
required.
*5
Based on current typical (March 2010) tyre mileage contract costs and estimated average annual
mileage of 71,000 kilometres (44,400 miles) per vehicle
*6
Based on March 2010 industry average costs of a mid-life interior refurbishment at 8-years and
exterior repainting at 5-yearly intervals.
*7
Based on each driver working a 40-hour, 5-day week at £8.50 per hour, plus 18% to cover
holidays, sickness and employer costs and with service operating for 14-hours per day, 6-days per week.
(Each vehicle’s daily service cycle requiring 2.5 drivers)
*8
Cost figure is based on a percentage of total depot maintenance staff costs being allocated against
each vehicle required.
*9
Based on 1 week of training per annum for two and a half drivers, plus one skilled and one
unskilled member of maintenance staff.
*10
Fuel costs are based on an average consumption of 6 mpg, 44,400 miles per annum and a fuel
cost of 96.36 pence per litre. (Source: FTA March 2010 – Bulk fuel cost) less Bus Service Operator Grant
of 80% of fuel duty element.

7.5

Bus Operating Costs – Dual Fuel Powered Optare Solo

The following table (Table 7.3) provides the indicative, high level annual and daily operating costs relating
to a dual fuel powered Optare Solo low floor, midi-bus, with a maximum carrying capacity of 35 passengers
(Plus driver) used on a duty cycle that incorporates a bus service operating between 06:00 and 20:00
hours, 6-days per week and averaging circa 71,000 kilometres (44,400 miles) per year.
For the purposes of this exercise the costs quoted relate to a vehicle capable of operating on both biomethane and diesel fuel, this type of vehicle normally begins its daily duty on diesel fuel, switching to biomethane once the engine reaches full operating temperature.
The major attraction in operating dual fuel vehicles, particularly passenger carrying vehicles that operate
predominantly in city and town centre environments, is the advantages they offer in terms of reducing the
level of greenhouse-gas and other pollutants emitted. The reduction in emissions is typically circa 50%
when compared with a similar size of diesel engine powered vehicle.
NB: It should be noted that no profit element has been included within these costs. (The current average
profit margin achieved by UK bus operators ranges between 10% and 15%)
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Table 7.3:

High Level Indicative Direct Operating Costs: Dual Fuel Optare Solo

Cost Description

Costs per Annum

Depreciation Charge *1 (Dual Fuel Optare Solo)

£8,060.00

Vehicle Insurance *2

£3,500.00

Road Fund Licences *3

£165.00

Depot Maintenance, Rates/Power/Fuel/Water Costs *4

£3,500.00

Tyre Mileage Contract Costs *5

£1,000.00

Maintenance – Materials

£1,400.00

Lubricants/Cleaning Materials etc.

£750.00

Refurbishment and Repaint Costs *6

£730.00

Management and Administration Costs *4

£120.00

Driver Costs *7

£44,000.00

Maintenance – Labour Costs *8

£3,500.00

Staff Training *9

£1,325.00

Estimated Fuel Costs *10

£6,330.00

Bio-methane refuelling plant cost (Leased) *11

£50,000

Total Indicative Annual Operating Costs

£124,380.00

Total Indicative Daily Operating Costs (Including refuelling plant costs)

£341.00

Source: Mott MacDonald

*1
Depreciation costs are based on an initial purchase price of £124k for a dual fuel powered Optare
Solo, (diesel and bio-methane) low floor midi-bus, with a 15-year vehicle life cycle and a residual value at
the end of this life cycle of 2.5% of the original purchase price.
*2

Based on PCV industry average insurance costs at March 2010.

*3
Based on March 2010 Road Fund Licence costs for buses with a maximum carrying capacity not
exceeding 35 passengers (36 inclusive of driver) that meets reduced pollution standards.
*4
Includes management and supervisory cover, site/cash security, depot maintenance, CCTV,
ETMs, AVL, waste disposal, communications, heating, lighting, accident repairs and vandalism etc to
vehicles. Cost figure is based on a percentage of total depot costs being allocated against each vehicle
required.
*5
Based on current average (March 2010) tyre mileage contract costs and estimated average
annual mileage of 71,000 kilometres (44,400 miles) per vehicle.
*6
Based on March 2010 industry average costs of a mid-life interior refurbishment at 8-years and
exterior repainting at 5-yearly intervals.
*7
Based on a driver working a 40-hour, 5-day week at £8.50 per hour, plus 18% to cover holidays,
sickness and employer costs and with service operating for 14-hours per day, 6-days per week. (Each
vehicle’s daily service cycle requiring 2-drivers)
*8
Cost figure is based on a percentage of total depot maintenance staff costs being allocated against
each vehicle required.
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*9
Based on 1 week of training per annum for two drivers, plus one skilled and one unskilled member
of maintenance staff.
*10
Fuel costs are based on an overall average consumption of 12 mpg, 44,400 miles per annum and
a diesel fuel cost of 96.36 pence per litre. (Source: FTA March 2010 – Bulk fuel cost) less Bus Service
Operator Grant (BSOG) of 80% of the fuel duty element. (March 2010 rate)
Whilst the cost of bio-methane is dependant on the volume used, typical low volume costs are currently
approximately 30% lower than that the cost of diesel fuel. This would give a cost of circa 67.50 pence per
litre. (Less BSOG)
In addition, typical fuel consumption of dual fuelled vehicles is 80% bio-methane and 20% diesel fuel.
*11
For small to medium size fleets current practice is to lease the necessary refuelling equipment,
refuelling equipment capable of handling the requirements of up to 5 vehicles, a typical lease cost is
currently in the region of £100 per week.

7.6

Bus Operating Costs – Electrically Powered Single Deck Bus

The following table (Table 7.4) provides the indicative, high level annual and daily operating costs relating
to a electrically (battery) powered low floor bus, with a carrying capacity of 40 passengers (Plus driver)
used on a duty cycle that incorporates a bus service operating between 06:00 and 20:00 hours, 6-days per
week and averaging circa 71,000 kilometres (44,400 miles) per year.
For the purposes of this exercise the costs quoted relate to an Optare Versa (11 metre length) single deck
bus operating on battery power, see Figure 7.2, below.
Figure 7.2:

Source:

Optare Versa

Optare website 2010

The major attraction in operating electrically powered vehicles, particularly passenger carrying vehicles that
operate predominantly in city and town centre environments, is the clear advantage they offer over other
propulsion modes in terms of delivering zero emissions at point of use.
However, owing to the limitations of current battery technology, such vehicles are currently limited in terms
of the mileage they are capable of operating before the batteries require recharging. Whilst this is very
much a developing area and a vehicle’s range is heavily dependant of its cycle of use, battery powered
vehicles of this type are typically restricted to a range of approximately 70 miles between recharges.
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Therefore, should this transit mode be chosen, it will be necessary to factor in a need to recharge batteries
when planning the bus service.
It is normal practise to carry out battery recharging on electrically powered vehicles at the end of a duty
cycle, (ie normally overnight) there is however an alternative to this inasmuch as periodic recharging is
perfectly capable of maintaining an acceptable level of charge to allow a vehicle’s range to be extended,
thereby making the vehicle available for a longer period during each day.
To facilitate such periodic recharging it would be necessary for recharging points to be strategically located
along the route of the bus service. Whilst there is little practical operating knowledge, or experience,
currently available, Optare (the manufacturer of the Versa range of single deck bus) believe that if a
vehicle’s batteries receive a 10 minute ‘boost’ charge at around hourly intervals, the batteries would retain
a high state of charge; which would allow the vehicle to be used for the period necessary to deliver the
planned level of service.
NB: It should be noted that no profit element has been included within these costs. (The current average
profit margin achieved by UK bus operators ranges between 10% and 15%)
Table 7.4:

High Level Indicative Direct Operating Costs

Cost Description

Costs per Annum

Depreciation Charge *1 (Electrically Powered Optare Versa)

£9,750.00

Battery Pack Depreciation *2

£10,000.00

Vehicle Insurance *3

£3,500.00

Road Fund Licences *4

£165.00

Depot Maintenance, Rates/Power/Fuel/Water Costs *5

£3,500.00

Tyre Mileage Contract Costs *6

£1,000.00

Maintenance – Materials

£800.00

Lubricants/Cleaning Materials etc.

£500.00

Refurbishment and Repaint Costs *7

£850.00

Management and Administration Costs *5

£120.00

Driver Costs *8

£44,000.00

Maintenance – Labour Costs *9

£3,500.00

Staff Training *10

£1,325.00

Estimated Costs of Battery Recharging *11

£3,650.00

Total Indicative Annual Operating Costs

£82,660.00

Total Indicative Daily Operating Costs

£226.00

*1
Depreciation costs are based on an initial purchase price of £150k* for an electrically powered
Optare Versa, low floor midi-bus, with a 15-year vehicle life cycle and a residual value at the end of this life
cycle of 2.5% of the original purchase price. (*Full individual vehicle purchase price of £200k, less cost of
battery pack, (£50k) which is depreciated under separate heading)
*2
Based on an estimated battery pack life of 5-years, with planned replacement of battery packs at
intervals of 5 and 10 years, the battery packs being purchased outright for circa £50,000 per pack, (March
2010 costs) as opposed to being leased.
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*3

Based on PCV industry average insurance costs at March 2010.

*4
Based on March 2010 Road Fund Licence costs for large buses with a maximum carrying capacity
of circa 40 passengers (plus driver) that meet reduced pollution standards. Whilst electrically powered cars
are zero rated for road fund licence purposes, this concession is not available for large passenger vehicles.
*5
Includes management and supervisory cover, site/cash security, depot maintenance, CCTV,
ETMs, AVL, waste disposal, communications, heating, lighting, accident repairs and vandalism etc to
vehicles. Cost figure is based on a percentage of total depot costs being allocated against each vehicle
required.
*6
Based on current typical tyre mileage contract costs (March 2010) and estimated average annual
mileage of 71,000 kilometres (44,400 miles) per vehicle.
*7
Based on March 2010 industry average costs of a mid-life interior refurbishment at 8-years and
exterior repainting at 5-yearly intervals.
*8
Based on a driver working a 40-hour, 5-day week at £8.50 per hour, plus 18% to cover holidays,
sickness and employer costs and with service operating for 14-hours per day, 6-days per week. (Each
vehicle’s daily service cycle requiring 2-drivers)
*9
Cost figure is based on a percentage of total depot maintenance staff costs being allocated against
each vehicle required.
*10
Based on 1 week of training per annum for two drivers, plus one skilled and one unskilled member
of maintenance staff.
*11
Battery recharging costs are based on the electricity consumed during the daily recharging of
batteries for a total of 350 days per annum, both periodic (ie during the course of the daily service cycle)
plus overnight recharging. For the purpose of this calculation an estimated electrical power consumption
cost of £10 per day has been used.

7.7

Bus Operating Costs – Hybrid Powered Single Deck Bus

The following table (Table 7.5) provides the indicative, high level annual and daily operating costs relating
to a hybrid powered low floor, midi-bus, with a maximum carrying capacity of 40 passengers (Plus driver)
used on a duty cycle that incorporates a bus service operating between 06:00 and 20:00 hours, 6-days per
week and averaging circa 71,000 kilometres (44,400 miles) per year.
For the purposes of this exercise the costs quoted relate to a hybrid powered Optare Versa (11 metre
length) single deck bus.
One of the attractions in operating hybrid powered vehicles, particularly passenger carrying vehicles that
operate predominantly in city and town centre environments, is the clear advantage they offer over other
propulsion modes in terms of delivering a reduction in the level of greenhouse-gas and other pollutants
emitted when compared with a similar size of diesel engine powered vehicle.
Such vehicles are typically fitted with a low emission diesel engine and electric traction motors, with the
traction motors being powered by on-board batteries and connected to the vehicle’s drive axle.
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The engine is usually manufactured to low emission specifications and is often smaller than those fitted in a
conventionally powered bus of a comparative size, the engine drives a generator that charges the batteries
that in turn provide power for the electric traction motors.
When in use in urban areas the bus is generally powered by the traction motors, thereby emitting zero
emissions. When the bus is in use outside of urban areas, or should the battery state of charge become
low, the engine is used to drive the generator, which charges the batteries and thus enables the vehicle to
continue in service.
The majority of hybrid vehicles are also equipped with regenerative braking systems; these systems assist
in keeping the battery charge status at an acceptable level.
It is normal practise to recharge the traction batteries at the end of each duty cycle, (ie normally overnight)
this ensures that the vehicle enters service the following day with the batteries at their highest state of
charge.
NB: It should be noted that no profit element has been included within these costs. (The current average
profit margin achieved by UK bus operators ranges between 10% and 15%)
Table 7.5:

High Level Indicative Direct Operating Costs

Cost Description

Costs per Annum

Depreciation Charge *1 (Hybrid Powered Optare Versa)

£9,100.00

Battery Pack Depreciation *2

£10,000.00

Vehicle Insurance *3

£3,500.00

Road Fund Licences *4

£165.00

Depot Maintenance, Rates/Power/Fuel/Water Costs *5

£3,500.00

Tyre Mileage Contract Costs *6

£1,000.00

Maintenance – Materials

£1,400.00

Lubricants/Cleaning Materials etc.

£750.00

Refurbishment and Repaint Costs *7

£850.00

Management and Administration Costs *5

£120.00

Driver Costs *8

£44,000.00

Maintenance – Labour Costs *9

£3,500.00

Staff Training *10

£1,325.00

Fuel and Estimated Costs of Battery Recharging *11

£3,500.00

Total Indicative Annual Operating Costs

£83,035.00

Total Indicative Daily Operating Costs

£227.00

*1
Depreciation costs are based on an initial purchase price of £140k* for an electrically powered
Optare Versa, low floor midi-bus, with a 15-year vehicle life cycle and a residual value at the end of this life
cycle of 2.5% of the original purchase price. (*Full individual vehicle purchase price of £190k, less cost of
battery pack, (£50k) which is depreciated under separate heading)
*2
Based on an estimated battery pack life of 5-years, with planned replacement of battery packs at
intervals of 5 and 10 years, the battery packs being purchased outright for circa £50,000 per pack, (March
2010 costs) as opposed to being leased.
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*3

Based on PCV industry average insurance costs at March 2010.

*4
Based on March 2010 Road Fund Licence costs for large buses with a maximum carrying capacity
of circa 40 passengers (plus driver) that meet reduced pollution standards
*5
Includes management and supervisory cover, site/cash security, depot maintenance, CCTV,
ETMs, AVL, waste disposal, communications, heating, lighting, accident repairs and vandalism etc to
vehicles. Cost figure is based on a percentage of total depot costs being allocated against each vehicle
required.
*6
Based on current typical tyre mileage contract costs (March 2010) and estimated average annual
mileage of 71,000 kilometres (44,400 miles) per vehicle.
*7
Based on March 2010 industry average costs of a mid-life interior refurbishment at 8-years and
exterior repainting at 5-yearly intervals.
*8
Based on a driver working a 40-hour, 5-day week at £8.50 per hour, plus 18% to cover holidays,
sickness and employer costs and with service operating for 14-hours per day, 6-days per week. (Each
vehicle’s daily service cycle requiring 2-drivers)
*9
Cost figure is based on a percentage of total depot maintenance staff costs being allocated against
each vehicle required.
*10
Based on 1 week of training per annum for two drivers, plus one skilled and one unskilled member
of maintenance staff.
*11
Fuel costs are based on an overall average consumption of 12 mpg, 44,400 miles per annum and
a diesel fuel cost of 96.36 pence per litre. (Source: FTA March 2010 – Bulk fuel cost) less Bus Service
Operator Grant (BSOG) of 80% of the fuel duty element (March 2010 rate) It is estimated the engine would
be run for approximately 25% of the time the vehicle is in service.
Battery recharging costs are based on the electricity consumed during the overnight recharging of batteries
for a total of 350 days per annum. For the purpose of this calculation an estimated electrical power
consumption cost of £5 per day has been used.
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8.

Developing a Public Transport Vision

There are a number of components which should be considered in developing a high quality public
transport network. Service and vehicle specification and the general infrastructure and priority measures
that should be expected for the routes are outlined below.

8.1

Image and Branding

The vision for a high quality public transport service should start with the overall image, visual identity and
branding of the service. This is fundamental to the perception of the service as offering a step change in
quality relative to existing bus services.
The visual identity and branding of the service should be co-ordinated across vehicles, infrastructure and
information so that the service is perceived as an integrated system even if in practice different parties are
responsible for operations and infrastructure.
The Kent Thameside ‘Fastrack’ network in the Thames Gateway area is an excellent UK example of this
approach.
Figure 8.1:

Source:

8.2

Kent Thameside ‘Fastrack’ Branding: Vehicle and Infrastructure

Kent Thameside Fastrack

Service Specification

With bus priority infrastructure in place and a package of Smarter Choices measures to encourage modal
shift, the attractiveness of bus services from the SUE will result in high levels of demand, particularly at
peak times. However it is essential that services operate throughout the off-peak times, including evenings
and weekends.
Hours of operation for any service should be comprehensive so that public transport would meet almost
every journey requirement. Whilst a 24 hour service may be preferable there may not be sufficient demand
during the first few years to justify this and so a service operating from 05:00 to 01:00 may be a more
realistic aspiration. During the evening and on Sundays, frequencies could potentially be reduced to every
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20 or 30 minutes to reflect the reduced demand but maintain links to retail, leisure and employment
offerings in the town.
It is important that employers based within the SUE and at the strategic employment sites in and around
Thetford regularly consider their Travel Plans to ensure that shift patterns and work trends within their
workforce are communicated to transport providers. By doing so, bus services and timetables can be kept
in harmony with travel patterns, even extending to operating on a 24 hour basis if a clear demand is
demonstrated.

8.3

Vehicle Specification

In developing vehicle specifications for the services to the SUE the opportunity to deliver a safe, accessible
and attractive service with a quality ambience and the lowest possible environmental impact should be
maximised. It is important that specifications are based on tried and tested technology to ensure that
requirements are practical, reliable and cost effective. The reliability of the service must not be
compromised by innovative but unproven equipment on vehicles.
Vehicle suppliers are already offering innovative variants of standard buses that can transform them in
appearance, comfort and overall ambience. This trend is likely to continue and accelerate, and so any
detailed specification based on the best that manufacturers can currently offer will need to be reviewed at
regular intervals.
Figure 8.2:

Source:

8.3.1

Samples of High Quality Bus Interiors

Mott MacDonald

Accessibility

Regulations made under the Disability Discrimination Act (DDA) require all new buses to be fully accessible
to disabled people so accessibility will be a given for new vehicles of any type.
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8.3.2

Emissions

The use of environmentally friendly vehicles with low emissions should be considered for use on routes in
Thetford. The baseline position will be a clean diesel vehicle meeting the Euro V emissions standard
applicable from 1 October 2009. The Euro V standard requires a reduction in emissions of oxides of
Nitrogen (NOx) of over 40% relative to the previous Euro IV standard (see Table 3.1).
In addition to the mandatory ‘Euro’ emissions standards, there is a more stringent, but voluntary,
‘Enhanced Environmentally friendly Vehicle’ (EEV) standard. This is now only slightly more stringent than
the Euro V standard and some Euro V engines need little or no adjustment to meet the EEV standard.
Table 8.1: Euro IV, Euro V and EEV Emission Limits for Buses (g/kWh)
Carbon
monoxide

Non-methane
hydrocarbons

Methane

Oxides of
Nitrogen

Particulate
matter

Euro IV (October 2006)

4.0

0.55

1.10

3.5

0.03

Euro V (October 2009)

4.0

0.55

1.10

2.0

0.03

EEV (voluntary)

3.0

0.40

0.65

2.0

0.02

It is likely that there will be further European legislation to tighten emission standards for buses from
2013/14. Combining this with the public expectation for ‘clean’ vehicles, the SUE services should aim to
meet the lowest possible emission levels and set a standard for the town as a whole.
The potential to implement a fleet of hybrid or alternative-fuelled vehicles has been considered for the SUE,
with costs and benefits compared in section 7. The need for new bus depot infrastructure to support the
proposed services will create opportunities for specialised refuelling or recharging points to be built-in to
any new depot developments.
While there have been numerous demonstration and research projects involving the trial operation of
alternative fuel vehicles, the cost of operating such vehicles will need to be comparable with that of diesel
powered vehicles for large scale market uptake to become likely in the absence of financial incentives for
operators. This tipping point has yet to be reached, but recent increases in world oil prices may have
brought it much closer.
The future market for alternative fuel vehicles for bus operations in the UK will be strongly influenced by:
 The commercial acceptability of such vehicles to both operators and customers
 The future extent of access restrictions in urban centres for all but low-emission vehicles
 The influence of future European legislation on emissions control.
The lack of a strict business case for the provision of the necessary infrastructure to support the use of
alternative fuels has frequently proved to be a barrier to their uptake. However, the planning of public
transport infrastructure and services for the SUE from first principles may offer a unique opportunity at a
local level to kick-start a shift to the use of alternative fuels and provide a fleet of modern and
environmentally friendly vehicles in keeping with the overall look and feel of the development they will
serve.
The Department for Transport’s Green Bus Fund initiative launched in July 2009 has addressed
commercial barriers to greater use of buses powered by alternative fuels by offering operators financial
incentives for the purchase of low carbon buses. The first tranche of funding awarded in December 2009
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has provided contributions totalling £30 million towards the additional cost of 349 low carbon buses over
conventional diesel buses. Most of these vehicles will have hybrid powertrains, but at least 55 will be
battery electric buses.
Further funding of £10 million for a second Green Bus Fund competition was announced by Government in
March 2010.
A Low Carbon Emission Bus (LCEB) is a bus that is able to achieve the LCEB target for Greenhouse Gas
Emissions, which is equivalent to a 30% reduction in its Greenhouse Gas Emissions compared to a current
Euro III diesel bus of the same total passenger capacity. These buses will all meet the latest air quality
standards, delivering at least Euro V EU emission standards.
An increasing number of trials have been undertaken around the world with the aim of identifying the most
practical and reliable alternatives to diesel passenger transport vehicles. Table 8.2 below summarises the
main options available, risks, benefits and categorises them as emerging (E) or proven (P) technology.
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Table 8.2:

Assessment of Alternative Fuels

Fuel Type

Advantages

Disadvantages

Liquefied Petroleum Gas
(LPG) - P

Low CO2 emissions, similar to diesel;
generally low levels of other pollutants; low
levels of engine noise; low fuel duty
compared with diesel; ease of refuelling
relative to CNG.

Limited but expanding refuelling
infrastructure (circa 1500 UK sites); lower
fuel economy; often loss of some load
space; issues regarding toxicity and the
combination of high density and flammability
of the gas; vehicles more expensive to
purchase than diesel buses.

Compressed Natural Gas
(CNG) - P

Low CO2 emissions, similar to diesel;
generally low levels of other pollutants; low
levels of engine noise; low fuel duty
compared with diesel. Vehicles widely used
in Europe. Potential for use of biogas from
municipal waste, agricultural waste, energy
crops or sewage.

Limited refuelling infrastructure; need for
dedicated refuelling equipment; lower fuel
economy; loss of some load space (more
than LPG); vehicles more expensive to
purchase and maintain than diesel buses;
buses in early UK trials proved unreliable,
but subsequent European operational
experience has addressed technical issues
arising from trials.

Electric (Battery or Supercapacitor) - E

Zero emissions at point of use; power cost
lower than fossil fuels; low noise levels.

Requires recharging systems; batteries and
vehicles can be expensive; pollution created
at power station not exhaust pipe unless
electricity from renewable sources; limited
range between charges; durability and high
replacement cost of batteries; supercapacitors still at experimental stage of
development.

Diesel-Electric Hybrid –
E>P

Low CO2 and other pollutants; very fuel
efficient; driving experience very similar to
diesel vehicle; only fuel required is diesel
therefore plentiful - no need to recharge
batteries separately although some require
charge stabilisation, once or twice per week;
could operate within air quality management
areas in zero emission battery mode; series
production of hybrid buses for UK use from
2010 stimulated by DfT Green Bus Fund
initiative; most major bus manufacturers now
offering hybrid powertrain options;
operational experience of hybrid vehicles
now growing rapidly.

At present vehicles are expensive as
manufacturers seek to recover development
costs; but cost expected to fall as economies
of scale realised over next few years. The
widespread introduction of hybrids would
require new skills for maintenance staff and
electrical technicians.

Electric Trolleybus - P

Proven technology widely used in Europe;
zero emissions at point of use; power cost
lower than fossil fuels; low noise levels;
acceleration and hill climbing performance
superior to diesel vehicles; vehicles have
high mechanical reliability and efficiency with
long service life and low maintenance costs.
Overhead line equipment provides sense of
permanence.

Cost and visual impact of overhead line
equipment; need for OLE limits flexibility;
vehicles can be expensive (although whole
life cost may be lower than diesel vehicles);
pollution created at power station not
exhaust pipe unless electricity from
renewable sources.

Biofuels (Biodiesel and
Bioethanol) - P

Lower CO2 emissions on a ‘life-cycle’ basis
plus a reduction in particulate matter and
hydrocarbons; driving experience very
similar to diesel vehicle; no modifications
needed to most diesel engines to run on
biodiesel; lower fuel duty for the biofuel
component compared with diesel.
Bioethanol used as a bus fuel in Sweden for
10 years. 100% biodiesel successfully used
in UK trials.

Development of refuelling infrastructure still
in early stages; a blend of only up to 5%
biodiesel is acceptable to some engine
manufacturers under existing warranties.
Slight increase in NOx emissions for
biodiesel compared to standard Ultra Low
Sulphur Diesel. Reading Buses recently
abandoned pioneering UK operation of
bioethanol buses due to increasing fuel
costs. Vehicles to be converted to run on
biodiesel.
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Fuel Type
Hydrogen - E

8.4

Advantages

Disadvantages

Offers possibility of zero emissions other
than water; performance comparable with
diesel vehicles; first generation hydrogen
fuel cell buses successfully trialled in
London; hydrogen internal combustion
engines under development.

Commercially viable versions of this
technology still some years away; on-board
storage of hydrogen challenging; concerns
regarding volatility of fuel; no distribution
network currently exists for hydrogen for
transport use; planning permission required
for hydrogen refuelling facilities.

Passenger Infrastructure

To maximise the attractiveness of the public transport service for the SUE it will be imperative to offer a
high quality journey experience from origin to final destination. The quality of the waiting environment at
bus stops is a crucial part of the overall journey experience and sets the tone for the standard of the
travelling experience to come.
The specification and provision of high quality passenger infrastructure is therefore of equal importance to
the specification of vehicles in influencing overall perceptions of service quality.
Passenger infrastructure should be designed as an integral element of all new developments within the
SUE and should not have to be added in retrospectively.
Bus stops and waiting areas should be designed to complement their surroundings whilst remaining
prominent, well-lit and fit for purpose in terms of size of bus, level of enclosure and sufficiency of space to
accommodate all waiting passengers.
Stops outside the SUE but served by the new services, for example along Croxton Road and Norwich
Road, should also be upgraded to ensure maximum growth potential along the full length of the routes.
This is particularly important for stops at key trip attractors, such as the Tesco store, where enhanced
shelter space and information will be required.
8.4.1

Bus Stop Accessibility

All bus stops along the route should be fully accessible in accordance with the Disability Discrimination Act.
Raised kerbs should be provided to facilitate access to low floor buses without the need for an on-vehicle
ramp to be deployed. Tactile paving should be used to assist the blind and partially sighted. The following
publications provide detailed guidance on the design of accessible bus stops:
 Inclusive Mobility: A Guide to Best Practice on Access to Pedestrian and Transport Infrastructure,
Department for Transport, September 2002
 Accessible Bus Stop Design Guidance, Bus Priority Team, Transport for London, January 2006
Consideration should also be given to road markings at bus stops as a means of increasing the profile of
stops. One possible approach is the use of coloured surfacing in bus stop cages as seen in the example
from London shown in Figure 8.2. Research has shown that highlighting the bus stop cage indicates to
other road users that the area is for buses only and is a strong visual deterrent to illegal parking.
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Figure 8.3:

Source:

Coloured Surfacing at Bus Stop Cage

Transport for London: Accessible Bus Stop Design Guidance

Also shown in Figure 8.3 is a yellow footway guidance line, offset 450mm from the kerb edge and 100mm
in width. Guidance lines can aid drivers on their approach to stops by providing a reference point, and can
also encourage pedestrians to stand away from the kerb edge. They are particularly useful at stops where
limited stop services are passing without stopping.
8.4.2

Terminal and Interchange Facilities

The provision and design of passenger infrastructure at terminal points and at stops where interchange
occurs between buses and other modes should be given a high priority as their appearance will be
important in encouraging greater patronage. It is envisaged that there may be a bus station or major
interchange within each section of the SUE. This should be centrally located, ideally adjacent to a district
centre for ease of use. Routes connecting internal roads from the SUE will connect with town services, and
those to external locations from the interchange. Similarly, the TEP will also require a central interchange
point.
Bus stations and interchanges should offer facilities to meet the needs of passengers who may be waiting
for longer periods than at a regular bus stop. As such well-lit shelter, a heated waiting area, toilets and the
opportunity to purchase food or drinks should be made available to enhance the travelling experience.
Where appropriate the provision of shower facilities and changing rooms should be considered to enable
cyclists using the site as an interchange between modes to continue their journey in suitable attire. The
provision of televisions and wi-fi access at interchange sites would further enhance their attractiveness and
appeal to the commuter market.
The interchange facility at Norwich Railway Station (Figure 8.3) provides a useful model for the design of
future small scale interchange facilities. A post-implementation survey has confirmed that this facility is
highly rated by users.
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Figure 8.4:

Source:

Norwich Rail Station Interchange: From Station View

Mott MacDonald

There should be scope to create advertising opportunities within interchange sites, either through static
advertising panels or through alternative media such as television or scrolling messages, potentially as part
of a real time passenger information system. Advertising revenue has the potential to contribute
significantly to the ongoing maintenance cost of interchange facilities, reducing the revenue implications.
Suggested essential and desirable requirements for major interchanges are summarised in Table 8.3.
Table 8.3: Infrastructure Requirements for Major Interchanges
Essential
Enclosed waiting area



Lighting



Desirable



Heating
Seating



Cycle parking



Vending machine



Television



Ticket vending machine



Real time information



Maps and static information




Wi-fi access


Toilets



Changing rooms and lockers

The provision of real time information (RTI) for all public transport modes at major interchanges will assist
passengers in making the appropriate travel choices, particularly where there is a choice of different levels
and modes of service leaving from the same area, for example a limited stop coach service or a stopping
service operated by low-floor buses. RTI also helps build confidence in public transport services and
contributes to the overall impression of a modern and efficient service.
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8.4.3

Bus Stop Facilities

Regular bus stops along the whole route of the new services for the SUE should be upgraded to reflect the
overall improvement in service quality and to attract passengers living in areas local to the route corridor.
Consideration should be given to the distance between bus stops within the SUE and along the corridors
linking the SUE with the town centre. Industry best practice recognises a target of a bus stop every 400
metres for regular stopping services. However the optimal distance between stops will very much depend
on whether the services are required to improve overall public transport links along the full length of the
corridor served or if they are to supply a service primarily for travel to and from the SUE.
Figures 8.4 to 8.8 how a range of examples of quality bus stop infrastructure.
Figure 8.5:

Source:

Trueform Shelters

Figure 8.6:

Source:

Stop with Built-In Shelter, Flag and Static Information Display

Stop with Integrated Information Display and Real Time Passenger Information

Trueform Shelters
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Figure 8.7:

Source:

Trueform Shelters

Figure 8.8:

Source:

Real Time Information Flag (Hunstanton Corridor)

Norfolk County Council

Figure 8.9:

Source:

Stop with Static Information Panel

Solar Powered Real Time Information Flag

Mott MacDonald
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The provision of RTI at bus stops is highly desirable. RTI will give accurate arrival times for all services
passing the stop and is likely to contribute to passenger growth on all passing bus routes. RTI could also
potentially give advice on the approach of any limited stop buses which do not serve the stop in order to
avoid passenger confusion.
Lighting could be provided either through existing mains supplies where available, or in the case of new
stops there is potential to use solar power to provide flag lighting and on-demand LED lighting for the
timetable panel.
Where possible some form of shelter should be provided at bus stops in order to provide waiting
passengers with protection from the elements. An overall target should be set for the percentage of
shelters along a route. Given the urban nature of the proposed route corridors, a target for at least 50% of
all stops within the Thetford area to have shelters is suggested, with the remaining 50% being either major
interchanges or stand-alone bus stops.
Thorough enforcement of parking and waiting restrictions at bus stops must also be considered to protect
bus users from delay and inconvenience and ensure that buses can stop adjacent to the kerb. This is
particularly important in residential areas where there is a greater risk of the obstruction of bus stops by
parked vehicles.
Suggested essential and desirable requirements for regular bus stops in urban areas are summarised in
Table 8.4.
Table 8.4: Infrastructure Requirements for Regular Bus Stops – Urban Areas
Essential

Desirable


Enclosed waiting area
Covered waiting area



Lighting



Seating




Cycle parking



Real time information


Maps and static information

It is essential that every stop should have a static display of timetables, route maps and location maps for
every service utilising the stop, along with any relevant information such as that relating to limited stop
services. All publicity provided should be branded to reflect the services at the stop. This builds upon the
identity of the services and helps to create an impression of a fully integrated public transport network.

8.5

Reliability Measures

To complement a robust package of highway measures it is also important to consider other factors
impacting on overall bus journey times. These include:
 Passenger boarding and alighting – The speed at which passengers board and take a seat can have a
big impact on overall running time
 Ticket purchase and validation – Ticketing transactions involving the driver can be lengthy, particularly
where the passenger may be searching for cash whilst encumbered by bags or children
 Passenger queries – A general lack of information about the service and ticket options available may
contribute to a greater number of enquiries made to the driver
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 Vehicle type and suitability – The layout of a vehicle, the number of doors, and availability of low floor
access can all affect passenger boarding and alighting times
To minimise potential delays to the service the following interventions should also be considered as part of
an integrated package of reliability measures:
 Development of a smartcard or mobile phone based ticketing system
 Installation of ticket vending machines at interchanges and other key bus stops used by large numbers
of passengers
 Providing comprehensive timetable and fares information at bus stops so that customers have all the
relevant information for their journey before boarding the vehicle. (This will be an essential part of any
pre-paid ticketing system)
 RTI can also contribute to journey speed and reliability as passengers will know when their next bus is
due, the number and destination and will be better prepared to board immediately
 The type of vehicle and chosen interior layout will greatly affect boarding and alighting times. A low
floor bus will make it much easier and quicker for older people, young children, disabled people and
parents with pushchairs to board and find a seat. Vehicles with multiple doors are also credited with
expediting the boarding and alighting process. Double deck vehicles can be slower to board as many
passengers will need to climb stairs to reach their seats and descend to alight, and this can frequently
block the flow of passengers through the vehicle. Coaches which could be used to operate the external
routes to destinations such as Cambridge will be slower to board and alight from, but this is of less
importance on these services as there are few intermediate stops and journey quality/comfort will be the
key attractor.

8.6

The Internal Layout of the SUE

The planning of the internal layout of the SUE development will provide the opportunity to create a Public
Transport-Oriented Development (PTOD) and to build in public transport from day one. This increases the
likelihood of generating passenger journeys, with public transport services operating to the right places at
the right times with modern infrastructure and seamless transition from mode to mode.
Key distributor roads within the SUE should be designed to incorporate bus services. Design
considerations should include suitable street width, designated areas for bus stops, turning facilities where
required and no inappropriate use of traffic calming measures. There should be a bus stop within 400m of
every property within the development.
Consideration should be given to the provision of bus boarders throughout the development. A bus
boarder consists of a section of pavement built out in to the road to create a narrowing of the carriageway
at the site of the bus stop. The key benefits of bus boarders are:
 They create a designated area of footway for passengers waiting for the bus and minimise the kerb
space required for a bus to pull in and out of a stop
 They can deter illegal parking at the bus stop as the build out makes it more obvious that parking there
would cause an obstruction
 They raise the prominence of bus services in the area
 They maintain the place of the bus in the traffic flow, reducing the time taken to rejoin the flow
 They allow the bus to stop parallel with the kerb, without complex manoeuvres which in turn makes it
easier for older and disabled passengers, and those with children and pushchairs to board and alight
from the vehicle
 By stopping in the correct place, at the correct angle boarding and alighting time can be reduced as
passengers can easily step on and off the vehicle
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 They can be helpful in reducing the overall speed of traffic on the road
 They are helpful in reducing the overall time spent at the bus stop
Figure 8.10: Example of Bus Boarder in London

Source:

Transport for London Accessible Bus Stop Design Guidance

Bus boarders offer a practical and attractive way to integrate public transport into the internal layout of the
development in a way that should be consistent with road safety objectives. Figure 8.10 shows how bus
boarders fit within the overall highway provision.
Figure 8.11: Diagram of Bus Boarder on Highway

Source:

Transport for London Accessible Bus Stop Design Guidance

Bus priority should be incorporated into the development, with a particular emphasis placed on links to
employment zones and along the entrance and exit routes to the growth area. All bus lanes would be
accessible to cyclists and designated ‘safer routes to school’ would also feature strongly.
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9. Delivery Options
The high degree of flexibility offered by a bus-based system makes this mode well suited to progressive
route extensions to keep pace with phased development.
In order to achieve the public transport mode share targets for the SUE it will be essential to have a high
quality public transport system in place prior to the occupation of the first new houses on each
development.
Implementing public transport services at this stage of development will require some form of revenue
subsidy at the commencement of services but will help to bring forward the point at which services can be
sustained commercially.
Development of services in this way is likely to involve a mix of public and private sector funding and
require a partnership approach involving developers and public transport operators.
We have suggested below how each of the parties involved could potentially contribute to such a
partnership but within this approach there are a number of alternative delivery models that may be
appropriate to reflect the specific characteristics of the SUE.
Developer to provide:
 All public transport infrastructure within the SUE to common design and quality standards that have
been set out in the Thetford Area Action Plan
 A contribution to bus priority measures and passenger infrastructure on corridors linking the SUE with
the town centre and strategic employment sites
 Revenue funding for the operation of an attractive level of service from the first occupation of the SUE
until the point at which services become commercially sustainable
 Revenue funding or a commuted sum for the maintenance of the public transport infrastructure within
the SUE eg bus shelters, passenger information systems
 Assistance with the marketing and promotion of public transport services to residents and businesses
occupying the SUE and wider catchment area
Local Transport Authority to:
 Set design and quality standards for developer-provided internal public transport infrastructure
 Design and deliver the external public transport infrastructure on corridors linking the SUE with the town
centre and strategic employment sites to an agreed programme
 Set the specification for the new services
 Develop a performance incentive contract regime for the new services
 Consider use of the ‘de-minimis’ provisions of the Transport Act 1985 to negotiate incremental
extension / enhancement of existing services where beneficial
 If operators are reluctant to invest in vehicles of the required standard, consider use of developer or
growth infrastructure funding to purchase vehicles for lease to operators
 Adopt and maintain the public transport infrastructure within the SUE and surrounding corridors when
developer responsibility for maintenance ceases
Local Planning Authority to:
 Ensure that the principle of Public Transport Orientated Development is enshrined within the Local
Development Framework and adhered to at all stages of the planning process
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 Negotiate planning agreements with developers to deliver the necessary internal public transport
infrastructure, contribute to external infrastructure improvements and support the operation of services
until an agreed level of revenue/patronage is reached
Past experience with Section 106 agreements for public transport provision to serve major developments in
Norfolk has demonstrated that such agreements need to anticipate a range of possible scenarios for the
way in which operators respond to the market opportunity presented by development and incorporate an
element of flexibility in the way in which developer contributions for public transport may be spent.
Some developments have attracted commercial bus services at a much earlier stage than anticipated, but it
has not been possible to divert developer funding intended for the support of services to deliver public
transport infrastructure improvements within the development. In other cases the slow pace at which the
early phases of development have progressed has meant that services supported by developer funding for
a fixed period of five years have not achieved commercial viability within this period, leaving the local
authority to support the service or allow it to cease.
We would also recommend that planning agreements with developers encourage the developer to play an
active role in the development of public transport services and avoid a situation where a developer can
simply hand over a financial contribution and then walk away from any further involvement.
A recent innovation in such agreements is to leave the revenue risk for the public transport service with the
developer so that the financial impact on public transport patronage and revenue of delays in the
construction and/or occupation of the development is not borne by the operator or local authority, and the
developer has a real incentive to promote public transport use.
Operators to provide:
 The management and operation of services in accordance with a performance incentive contract regime
 Investment in new vehicles of the required standard subject to the existence of a robust business case
 The depot and maintenance infrastructure for the additional vehicles required to serve the growth areas
There may be issues with developing a robust business case for operators to invest in new vehicles for
new services where the level of patronage is unknown and there is uncertainty regarding the timing and
progress of major developments.
Early operator involvement in the planning of the public transport network to serve the growth areas will
help to mitigate these issues.
Cost-based contracts providing operators with a guaranteed revenue stream can underpin an initial
investment in vehicles, but do not give the operator any incentive to promote the service.
Responsibility for marketing and promotion of the services should therefore be aligned with where the
revenue risk lies.

9.1

Delivery Models

The potential delivery models for the provision of high quality public transport connections for the SUE are
briefly outlined below.
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9.1.1

Quality Partnership Agreements

The concept of a voluntary quality partnership as a means of delivering improvements to local bus services
is well established and there are hundreds of such agreements in place across the UK. The term is
normally used to cover any partnership agreement entered into voluntarily by one or more local authorities
and one or more bus operators, but may also involve other relevant parties such as developers.
A voluntary quality partnership agreement may cover any matters on which the parties involved can reach
agreement and have the ability to deliver. Where appropriate, such agreements may take the form of a
legally binding document executed by all parties. This would be an appropriate approach where a quality
partnership agreement is used as a mechanism to deliver commitments made in a planning agreement
between a local authority and a developer.
9.1.2

Statutory Quality Partnership Schemes

Statutory Quality Partnership Schemes were introduced by the Transport Act 2000 as an alternative to
voluntary quality partnership agreements as a delivery model for improvements to local bus services, but
have not yet been widely used.
Unlike voluntary quality partnership agreements, a Quality Partnership Scheme (QPS) is “made” by the
local transport authority after consultation with operators. The essential feature of a QPS is that the local
authority provides particular facilities and sets the standard of services to be provided by bus operators as
a condition of using those facilities. Once set, compliance with these standards can be enforced through
the Traffic Commissioner.
Amendments proposed in the Local Transport Bill will provide additional flexibility in the implementation of a
QPS to allow improvements to be phased in over a period of time and will also permit the scope of a QPS
to include the specification of the timing and frequency of services and maximum fares.
With the benefit of the changes included in the Local Transport Bill a QPS will offer a more practical
framework for providing access to new public transport infrastructure and is therefore worth consideration
as a delivery model for public transport connections for the major growth areas.
A QPS may be preferable to a voluntary agreement where there is a risk of service quality being
undermined by low quality competition from an operator unwilling to participate in a voluntary agreement.
A QPS could also potentially be used as a mechanism to lever a higher quality of service for the major
growth areas than it would be possible to obtain through a voluntary agreement. However, there are
significant risks in the adoption of such a strategy, which would be contrary to a true partnership approach
and may have unintended consequences elsewhere on the public transport network.
A developer cannot be a party to a QPS, but a QPS could be made to deliver commitments made in a
planning agreement between a local authority and a developer.
9.1.3

Quality Contracts Schemes

The concept of Quality Contracts Schemes was introduced by the Transport Act 2000 as a further
alternative delivery model for improvements to local bus services, but no such schemes have been
implemented, primarily due to the difficulty in satisfying the legal test for statutory approval of a scheme.
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A Quality Contracts Scheme has the effect of suspending the deregulated market for the provision of bus
services in the area concerned and enables the local transport authority to take total control of the
specification of the public transport network in that area, including routes, timetables, vehicles, fares and
ticketing. A QCS would therefore enable the local authority to have total control of the specification of
services for the growth areas and to ensure services develop in full accordance with a long term
masterplan. A QCS would also avoid the support of services through planning agreements being
undermined by unexpected commercial registrations.
However, even with the changes proposed in the Local Transport Bill a QCS will not be an easy or cheap
option for a local authority to take, and should generally only be considered as a fall back option in
circumstances where the local authority cannot achieve its aspirations for public transport to serve the
growth areas through some form of partnership approach and where there would be clear benefits to the
public which would outweigh any adverse effect on operators.
A QCS for new services to a development area does at least avoid the issue of confiscation of existing
business and is thus less problematic than a scheme including existing services.
As with a QPS, a developer cannot be a party to a QCS, but a QCS could be made to deliver commitments
made in a planning agreement between a local authority and a developer.
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Appendix A. Delivery Case Study: Kent
Thameside Fastrack
Centred upon Dartford and Gravesend, Kent Thameside is one of the main growth areas in the Thames
Gateway, with 50 000 new jobs and 30 000 new homes planned over the next 20-30 years. The area also
includes the Bluewater shopping complex and the new Ebbsfleet International rail station.
The core principles of the development vision for Kent Thameside include:
 ‘Public Transport Orientated Development’ – encouraging higher density development along public
transport corridors thus enabling more people to live close to good public transport links
 Timing of infrastructure provision – to have attractive public transport in place before development is
occupied in order to increase the probability that those occupying the development will become regular
public transport users.
In accordance with these principles the Fastrack BRT system has been promoted by Kent County Council
and the Kent Thameside Delivery Board as the centrepiece of an integrated transport network connecting
the major development sites. A high quality bus-based solution was adopted both for engineering reasons
and because of the flexibility it offers to develop the network organically over an extended period.
The Fastrack network will eventually cover some 40km, with significant sections of segregated unguided
busway. Plans envisage up to 50% of the network running on segregated alignments with a further 25%
using conventional bus lanes.
Two Fastrack routes are now in operation, the first of which (Route B) has been wholly publicly funded, with
the second (Route A) wholly funded by a developer.
Route B
Route B, opened in March 2006, operates between Dartford and Gravesend via the Bluewater shopping
complex. Of the 15km route some 7.5km is on segregated alignments, including 5.5km of almost
continuous busways and priority measures between Dartford and Bluewater.
Route B is operated by Arriva under an innovative ‘de-minimis’ contract with Kent County Council. The 14
new buses used on the route are owned by the County Council and the provision of the vehicles to Arriva
forms part of the service subsidy. The operating contract also includes a series of performance indicators
based on those developed by Transport for London.
The Route B vehicles are conventional Volvo/Wrightbus 12m low floor single deck buses, but with a high
quality specification and distinctive branding.
Route B has been an undisputed success, with patronage in the first year of 2.75 million against a
predicted level of 1.1 million, and solid evidence of modal shift.
Route A
Route A, launched in June 2007, operates between Dartford Station and Bluewater via a major new
residential and commercial development immediately to the west of the Dartford Crossing known as ‘The
Bridge’, Crossways Business Park and Greenhithe.
The section of route within The Bridge development is a dedicated busway, accessed at the western end
via a new private bridge over the M25 motorway.
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A plan of the routes is shown in Figure A.1.
Figure A.1:

Source:

Kent Thameside Fastrack Plan

Kent Thameside Fastrack

In contrast to Route B, Route A is wholly funded by the developer of The Bridge, Prologis. A Section 106
planning agreement requires Prologis to provide both infrastructure and revenue funding for a Fastrack
service for a period of 17 years. Operation of Route A is contracted by Prologis to Arriva, using 12 low floor
single deck buses with a similar specification to that for Route B. Under this contract the revenue risk lies
with Prologis.
The busway through The Bridge is of conventional highway construction, but is a private road owned and
maintained by Prologis, with access physically restricted by barrier controls at each end of the busway.
The barriers are activated by tags or transponders fitted to the Fastrack fleet.
The masterplan for delivery of the full Fastrack network called for a phased approach, with the project
kickstarted with public sector funding, but future phases wholly funded by the private sector.
The intention is therefore to follow the ‘Route A’ model for the delivery of the planned future expansion of
the Fastrack network. Current plans include a further section of gated private busway through the Eastern
Quarry development adjacent to Bluewater.
In the longer term it is envisaged that a franchise will be awarded to a private sector operator for the
operation and maintenance of the entire Fastrack network once this is nearing completion and patronage
levels have been demonstrated. This would involve an application for a statutory Quality Contracts
Scheme or the use of alternative regulatory powers that may become available once the current Local
Transport Bill is enacted.

233902/BSE/NOR/5-3/B 27 August 2010
C:\DOCUME~1\jol05796\OTLocal\PIMSLI~1\Workbin\571EDDD2.0\Bus Report Rep 5-3 B.doc

55

Thetford SUE
Public Transport Proposals

April 2011

APPENDIX D
SUMMARY OF ROUTE SPECIFICATIONS
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Norwich Road/Mundford Road/Hurth
Way Roundabout (south-west bound)

London Road Junction with
Station Road (southbound)

Norwich Road Pedestrian Refuge
(northbound)

Route A

Norwich Road/Mallow Road
Roundabout (north-east bound)

Norwich Road Junction with
Kilverstone Road (northbound)

Tesco Bus Stop

London Road
(eastbound)

Breckland Leisure Centre

Route B

Mundford Road/Croxton
Road Junction (eastbound)

Croxton Road
(northbound)

Rosemary Musker School
(northbound)
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APPENDIX E
PUBLIC TRANSPORT FORECASTS
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THETFORD SUE
BUS PATRONAGE CALCULATIONS

LWL INPUTS

CAR TRIPS

PEAK HOUR (ONE-WAY)
BUS TRIPS
Rounded

DAILY BUS TRIPS
Rounded
Calculated
5620
6000

RESIDENTIAL
Journeys to Work
External
Internal

40%
60%

3000
1200
1800

300

300

1500

1500

TEP
Town Centre
SUE

30%
20%
50%

540
360
900

135
90
225

135
90
225

675
450
1125

750
500
1250

188
188

187
187

935
935

1000
1000

1350

1500

450
450
450

500
500
500

Journeys - Non-Work
Town Centre
SUE

1500
50%
50%

EMPLOYMENT
Internal car journeys
TEP
Town Centre
SUE

750
750

1000
30%
35%
35%

300
350
350

75
88
88

90
90
90

Peak:daily factor = 5
MODAL SHARE
Car - Residential Based
Car - Employment Based
Mean

71%
88%
80%

Bus - Target

20%

Factor to Apply
Round to

4.0
4
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LETTER OF FROM SKILLS
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APPENDIX G
FINANCIAL APPRAISAL
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Unit

2% of Capital per annum

Estimated

Estimated

Management Costs

Third Party Subsidies (Network Rail etc.)

Services Free of Charge

- Residential

750 trips per day TEP @ £Nil

500 trips per day Town Centre @ £1.00

1,250 trips per day On-site @ £Nil

1,000 trips per day Town Centre @ £1.00

1,000 trips per day On-Site @ £Nil

Estimated

- Residential (Work)

- Residential (Work)

- Residential (Work)

- Residential (Non-Work)

- Residential (Non-Work)

- Visitors

- Advertising

1,335,000
1,474,250
-105,000

1,295,000
1,180,000
-365,000

Outgoings

Income

Annual Operating Account

0

25,000

50,000

0

250,000

375,000

150,000

50,000

0

50,000

0

25,000

0

150,000

75,000

0

30,000

30,000

30,000

25,000

1,250,000

2

4,885,000
244,250

5,000,000

25,000

25,000

0

250,000

300,000

75,000

40,000

0

25,000

0

12,500

0

125,000

37,500

0

15,000

22,500

22,500

0

1,250,000

1

0
250,000

Net Remaining
5% on Capital

Lump Sum

Developer Subsidy - Capital

- Reserve
- Interest

Estimated

Grant Support

Financial Support

Services Free of Charge

Estimated

- On-Site

2,000 trips per day @ £2.50

- Off-Site (External)

- Weekends & Evenings

2,000 trips per day @ £1.00

- Off-Site (Local)

Third Party Fares Revenue :

Estimated

1,500 trips per day External @ £2.00

Advertising Income:

1,500 trips per day @ £1.00

- Employment

- Residential (Work)

Development Fares Revenue:

15p per sq ft per annum (1m sqft)

- Commercial

Service Charges :

Income

28 Buses @ £140k per annum (approx)

Infrastructure Maintenance

Breakdown

Bus Operating Costs

Outgoings

Description

THETFORD SUE - THETFORD

-535,000

2,091,213

2,375,000

5,024,250
251,213

0

10,000

75,000

0

500,000

425,000

225,000

60,000

0

75,000

0

37,500

0

275,000

112,500

0

45,000

37,500

37,500

50,000

2,250,000

3

-325,000

2,327,023

2,415,000

4,740,463
237,023

0

10,000

100,000

0

500,000

450,000

300,000

70,000

0

100,000

0

50,000

0

300,000

150,000

0

60,000

45,000

45,000

75,000

2,250,000

4

-320,000

2,917,624

3,005,000

4,652,486
232,624

0

5,000

125,000

0

750,000

475,000

375,000

80,000

0

125,000

0

62,500

0

425,000

187,500

0

75,000

52,500

52,500

100,000

2,800,000

5

-90,000

3,158,255

3,020,000

4,565,110
228,255

0

0

150,000

0

750,000

500,000

450,000

90,000

0

150,000

0

75,000

0

450,000

225,000

0

90,000

60,000

60,000

100,000

2,800,000

6

Operating Year

PUBLIC TRANSPORT FINANCIAL APPRAISAL (10 YEAR - 20% PT MODE SPLIT)

-105,000

3,715,168

3,585,000

4,703,365
235,168

0

0

150,000

0

1,000,000

500,000

525,000

100,000

0

175,000

0

87,500

0

575,000

262,500

0

105,000

67,500

67,500

100,000

3,350,000

7

70,000

3,911,677

3,600,000

4,833,534
241,677

0

0

150,000

0

1,000,000

500,000

600,000

100,000

0

200,000

0

100,000

0

600,000

300,000

0

120,000

75,000

75,000

100,000

3,350,000

8

60,000

4,467,261

4,150,000

5,145,210
257,261

0

0

150,000

0

1,250,000

500,000

675,000

100,000

0

225,000

0

112,500

0

725,000

337,500

0

135,000

75,000

75,000

100,000

3,900,000

9

250,000

4,673,124

4,150,000

5,462,471
273,124

0

0

150,000

0

1,250,000

500,000

750,000

100,000

0

250,000

0

125,000

0

750,000

375,000

0

150,000

75,000

75,000

100,000

3,900,000
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