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EXECUTIVE SUMMARY

The overall objective of this study was to assess and identify potential public transport oplions which are
likely to be both commercially viable and practically affordable and will also be complementary to, and be
supported by, the Mersey Gateway scheme as a whole. This study has shown that a number of high level
MG objectives are likely to be supported by improving public transport, including:

To relieve the congested SJB, thereby removing the constralnt on local and regional development
and better provide for tocal transport needs; :

To improve accessibilily in order 1o maximize Ioﬂét development and regional economic growth
opportunities;

To |mprove Iocat air quality and enhance the: generat urban environment;

Following on from this the detailed objectiwe's?fé'r this Public Transp‘ort Study were as follows:

To conduct a high level assessment of public trangport options for the main corridors of cross-river
movements in Halton;

To identify those options ‘warthy of further constderatlon for a range of, unprovements from minor bus
priority to LRT and including atso enhancements to heavy rail;

To include indicative esttmates ot capltal and operatlng costs and revenue in the assessment,

To assess public. transport umprovements in the context of Halton Council's social inclusion, cross-
Toinclude the effects of planned new deyetopments in the evaluation;

To present the:findings | ina summary tablg format’ dr‘awmg out the salient features of each option.

This high Jevel first:stage stuﬁy;ép'he}'sls of:

1.
2.

3.
4,

An initial Technrcaj Options; Assessn ant;.

Assifting process to select preferred oplions based on a First Stage Demand Study; Socig-economic
Assessment

First Siage Demand Study of preferred options;

Indicative:market assesSnient and indicative outline business case.

0.1 Alternative Technologiés Examined

A lop down approach has been adopted thoroughout this study in relation 1o the assessment and evaluation
of transport technologies and systems that could be developed for the sludy area and to this end the
following technologies have been examined:

*« & & * & 9 9

Personalised Rapid Transit (PRT);

Ultra Light Rail (ULR);

Guided busway (also including trolley bus);
Busway,

Light rail;

Tram-Train;

Heavy rail;

Monorail.

0.2 Structure of the Report

The purpose of this working paper is to summarise the review of public transport options that could be
considered for for Halton. Following this introduction, sections are included as follows:

An initial review of the public fransport options listed above;
A descriplion of those options rejected at the long-listing stage;
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A description of each of the options taken forward, including elements such i
) ‘ as o
examples, both in the UK and elsewhere; ¢ peration, cost and

An initial economic assessment for short listed public transport options;
an oulline of the indicative costs for light rail accessing the MG bridge;
A summary analysis of the options suggested for short listing;

A series of recommendations selting out lhe outcomes of this study

The report concludes with a set of reasoned justification for a course of action to | i
0
as part of the Mersey Gateway Scheme. mprove publi Iransport as

- | Comment: Conclusion?
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1.0 INTRODUCTION

1.1 Background

Reid Rail was commissioned in April 2007 by Gifford to undertake a preliminary high level study 1o identify
and assess public transport oplions that could be taken forward as part of the Mersey Gateway (MG)
scheme. The MG scheme consisis of a new crossing of the Mersey and the de-linking of the existing Sitver
Jubilee Bridge {SJB) to cater for local traffic only. el

This preliminary high level assessment is based on thé gxtent fo which the public transport options contribute
to, and further enhance, Halton Council's Sustainabla Transport Strategy and complement the delivery of the
Mersey Gateway objectives. The study examinqg,?iiit[ine im';il'g?;_nentation strategies tinked to the delivery and
the potential funding available from the revenué’stieams genefated by the Mersey Gateway Concession

arrangements. :

The potential for public transport improvements will vary by corridor aﬁd-thi_s study includes assessment of
bus options as well as light and heavy rail optid’n‘g'at_ the upper end.

The aim of this study is to assess, at 2.broad brush leval, the potential for publié:transport improvements, ,
along the main corridors of movernént in-Halton, and intltiding cross boundary movements, where relevant,

This firg_{;g;tﬁé:e study examines thi potential tranisport options that could be considered for serving Widnes

1.2 Study Objectives

The overall objsctiveof this study;i§ to identify and assess potential public transport options and make
recommendations as a'[;:i_p.teg.[glr_p;drt of the Mersey Gateway Scheme. A number of MG objectives will ba
achieved by improving pupli¢tiahsport, in particular the following:

» Relieving the congested SJB, thereby removing the constraint on local and regional development
and better provide for local fransport needs;

« Improve accessibility in order to maximize local development and regional ecanomic growih
opportunities;

* Improve local air quality and enhance the general urban environment;

¢ Improve public transport links across the river.

Following on from this, the detailed objectives for this Public Transport Study are as follows:
+ To conduct a high level assessment of public transport options for the main corridors of cross-river

movements in Halton;
» To identify those options warthy of further consideration for a range of improvements including

THE RAILWAY CONSULTANTS

» Topresent the fingings drawing out the salient fealures of gach option.

We understand that in Halton, bus services serve distinct local markets with Halton Trans i i

‘ . , f ! port mainly servin
Wldne_:s an_d Arriva Norlh_ West the dominant operator in Runcern. A north-south public fransport coriidor ha?s
been identified as a key issue for the second LTP to encourage more cross river integration.

Itis clear that given that 80% of present day SJB traffic has one or both trip ends outside the Borough, a
locally cenired LRT scheme, unless part of the wider Merseytram network, is likely to be very difficult to
ojustify as opposed to a quality bus system.

We understand that in Malton, bus services serve distinct I6&al markets with Halton Trans i i

_ . » ! inct 10 port mainly servin
W|dn§s an_dl Arriva Norlh‘ West the dominant eperator in‘Riihtom. A norih-south public transport con}:idor hag
peen |dent|f|c?d as a key issue for the second LTP to.encourage more cross river inlegration. It is equally
important fo improve public transport links from both:sides f the river 1o hospitals for example in
Warrington. , hge R

The effect of new homes and jobs will be eyaluated within the study including Widnes Waterfront and
residential developments in Runcorn. i

This s?utljy Iooi_<s at the level of q:{a‘mg}nd and service networks for the exisingEbys corridors and services and
the existing rall_routes and_sem|ce,s'|h order {o quanitify gxisting and forecast fufure demands, and potentially
thereby determine the business case-for'a high quality rapid transit link

1.3 Methodologygand Tasks :
Key tasks: that have bécn_,gp_derja_&gn to suppé'ri;;the study have included the following:

* An inception meeting with:Hal i i jecti identi

oy Iist% f"'df)li,qns tb'gbiqpxai.rlr'ﬁlrﬁg; Coungil confirmed the above objectives and has identified a
Two interim proGress rrisetings;
J_?'_r_c?_duction of dr‘a\’f‘t'hqu fingl:reports, with indicative short list of atignments only at this stage;
A'tigeting with Mott:Macdonald to discuss their trip study and data sets: ‘
A review meeting wcih Partners and stakeholders on the short list of preferred options for

¢ o o a-

detaited study.
The methodology has included the following:

. Developmen't of a clear assessment framework for potential solutions, with definitions for tram

3:giéln'ssrl‘l-traln, th{pugh sedgregated Bus Rapid Transit to quality bus corridors. This is 1o cover
nicles, segregation, road space allocation and complementary infrast itabili

existing Silver Jubilee Bridge: P ! ruclure, suaily of the

. Scopmgl of acceptable potential solutions with Halton Council and immediate stakeholders
ac}dressmg pot_entla'lly contentious issues such as road space reallocation and vehicle type;

D ngh-level engmeermg_review of feasible solutions on pofential alignments;

* A high-level comparative appraisal of all potentially feasible options, taking into account the

schemea ObJECtIVeS, den and bEI chr 'alk' g. ar )d NA'A economic oclal ar enviro enta
. i
S0CI d Vi t

minor bus priority and rail based solulions and enhancements;

+ Toinclude indicative estimates of capital and operating costs and revenue in the assessmeny;

s Toassess public transport improvements in the context of Halton Council’s social inclusion, cross-
river integration and Access Plan objectives;

¢«  Toinclude the effects of planned new developments in the evaluation;

farecasting, and based on the oui i i i
! . puts the production of cost estimates and th i i
business case. These are discussed in detail below. © Pulding of the culine

Section 8§ of this sludy has included an analysis of the _market for travel within Hallon followed by demand - [i e
- omment: 77777
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1.4 Market Analysis

The objective of the analysis was o build a detailed picture of the market environment, the overall market for
travel, the market for travel by public transport and public transport customer profiles. This is based on
existing data sets. No additional data has been collected.

Quiputs from the analysis provide key inputs to the demand forecast and business case for the project.

The first stage of the market study has been gathering relevant data. In order to establish robust trends we
sought to gather five years of validated historical data_ard available validaled forecasts or projections.
Although this has not been possible for all categories we havé gatherad sufficient information to support our
analysis. The following data has been examined and cof :

« Population (age and gender profifes) - 2001 census by ward also IMD and ACORN social class (map
format) oo .

Employment / unemployment levels < employment 2004 /08, claimant count 2000/07

Car ownership - 2001 .

GDP per head — GVA/head 1995/2004

Policy / land use / development proposals likely to impact on the markat environment — location of

key services in map format, retail development schemes in progress / applied for

Suitable data could not be obtained on the following:
« Training / further education
v Industrial oufput by sector
+ Exports / imports

In terms of travel behaviou} the following data has been collated (for key study area corridors):

« * Travel surveys [ travel behaviour statistics — MG Traffic Survey, mode of travel to work 2001 census
“by ward; SJB traffic counts April / May 2006

Road traffic levels and forecast ~ estimated traffic flows (vehicle km) 1995/2005

Roads investment programme - LTP

Bus service services- published timetables

Comparative performance e.g. journey times, congestion, reliability — published data

Comparative costs e.g. motoring costs, public fransport fares — published sample fares

The following data has been explored for public fransport where available:

¢« Passenger volumes — MG traffic survey

+ Passenger revenues ~ none available

+ Service features — e.g. routes, frequencies, journey times, performance, prices (fares), customer
facilities — published timetables, fares and transport statistics

« Recent market research - including socio-economic profiles, journey purpose, attitudes /
satisfaction with existing rail services, attitudes / sensitivity to different elements of the marketing
mix (e.g. destinations, journey time, frequency, price, customer service, promotion and
advertising) — none available

This study has identified the likely need for a limited programme of market research, collecting data far later /
subsequent stages of this work.

1.5 Demand Forecasting

We have adopled a simple demand forecasting process for this project based around the guidance and
evidence published by the Department for Transport {DfT) and Commission for Integrated Transport {(CAIT)

THE RAILWAY CONSULTANTS "

using avaitable data sets only. The process we have used is highly fransparent and can be further refined as
new data becomes available.

We have compqred the results from the demand forecasting process with actual patronage achieved by
existing UK public transport operations. As part of this validation we have derived some basic trip rates which
can be built upon in future analyses.

Qutput from the demand forecasting process has been used to evaluate economic benefits in relation to-

Road de-congestion and modal split;
Reductions in vehicle aperating costs and other measurable PT operator benefits;
Safety benefits; o

Local air quality benefits;
Reductions in global emissions;
Noise and vibration reductions;
Wider socio-economic impacts i.e. employment;

Reduction in barriers;

Severance;

Option values;

Otl|1|etrl environmental impacts — landscape, townscape, biodiversity, herilage, land and water
pollution. E :

e & * & % & & 2 W s 8

1.6 Indicative Outline Business Case

_The outputs from the demand forecasting work siream and the cost estimates have been brought together
into an outline busingss case appraisal framework. ’

This f"-’",ows the DIT guidance on transport scheme appraisal and provides an indicative benefit / cost ratio
caloulatiorfor. the selected rapid transif option

This 6u_t'!i'ne business case from the first stage study will:

- Determine if there is a viable public transport efement within the MG project;
Determine the value of a substantial upgrade of bus services:
Determine the value of Bus Rapid Transit or a light rail solution including heavy rail options;
Determine the value of wider community benefits of each option, including employment and
accessibility across the river.

1.8 Public Transport Options Examined

A wide range of potential public transport systems have been examined for this study as follows:
» Personalised Rapid Transit (PRTY;
*  Ultra Light Rail (ULR};

*  Guided busway (also including trofley bus)

s

*  Busway;

¢ Light rail;

¢ Tram-Train;
+  Heavy rail;
+  Monorail,

More detailed descriptions of the characteristics of each of these are included later
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1.9 Structure of the Report

The purpose of this study is to summarise the review of public transport options available for Halton.
Following this introduction, sections are included as foflows:

« Aninitiat review of the public transport options listed above;
* A description of those options rejected at the long-listing stage;

» Adescription of each of the options taken forward, including elements such as operation, cost and
examples, both in the UK and elsewhers;

+ Aninitial economic assessment for short listed publiu-[ ;:éiport options;

e A summary analysis of the options sugge;_—:téd‘for short listifig;

+ Conclusions and Recommendalions

s« Spatial characterlsncs 1o determine:the. 6a3e’ with whlch each system could be integrated into the
town centres iri. Runcorti.and Widnes;. the suitability for.accommodation within the Mersey Gateway
Bridge (MG) and potentlal]y the Sitverjubilee Bridge (SJB) a factor that is not necessarily required
mltlally, bt one which wold allow for fulure system flexibility and extension;

'emlssmns and low arbon fooiprlnt
+ Vehitle capacity and sysiem cap,ac_ny matched to likely future demand including indicative networks;

«  Indicativé system perfo?_‘:rggnce for each public transport option;

+ Indicalive véhitle and infréstructure cost for each public transport option.

2.2 Spatial Characteristics

The table below summarises at a broad level and from a physical perspective the anticipated gase with
which each system could be physically integrated into the Halton area. This analysis has taken into
consideration the typical dimensions of the vehicles and their alignment requirements for operation along
segregated and shared rights of way.

The table illustrates thal heavy rail services would be the most difficult to integrate into the urban
environment, given the requirement to operate on dedicated rights of way with full segregation. The other
technologies have a lower requirement for segregalion, and are poleniially easier to integrate into the urban
area and can share ftraffic lanes where necessary.

| Comment: remove - study

doesn’t exist?

Add: conclusions and
recommendations

2
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Table 2.2 Spatial Characteristics of Public Transport Options

Public
Transport
Option

Persanalised

Rapid Transit /

Integration Into The Urhan Typlcal Characteristics
Environment Alignment
Width
Limited to severe severance depending [ 3.0- 4.0 Based on published data for proprietary

cn proprietary system adopled. Track

systems

Ultra Light Rail sharing with cyclists, bus services,
taxis and emergency vehicles generally
not praclicable.
Guided Litlle severance {for optical and centre i R lin
busways rall guidance) to severe severance {for 3 T;Lrlwe%ztso ﬁi(r‘itgy ?:f;gybigjrtrt;e:rﬁeiﬁv::?:s
kerb guidance) Track sharing with *[.long (bi-section articulated bus) for street
cyclists, bus services, laxis and H :Igagal operation In UK.
emergency vehicles praclicable for on .. onger tri-gection units restricted to
street sections with optical and centre dedtcated right of way.
rail guidance. Impractical for kerb
guidance
Busways Litlle_ ar lir_nited severance, track 8.0-10.0 Vehlcles typidally 2.5 metres wide, 12
sharing with cyql|sls. laxis and .| metres long’ (rjgnd bus} to 18 metres kong
amergency vehicles practicable .| . (bi-section amcu]aled bus) for street
. legal operation in UK: Longertn -section
r
Light rail Litle or limited sevarance! Track:. . 56-6.5: g(rgltlfnge:tzz:(eldy:)?ciﬁjlgzﬁvigr? hZi gfawzy
{excludmg sharing with cyclists, bus & se;ylces T 285 metres wide. Typically 35 - 60 "
Tram-Train) taxis gnd emergency vehiclas™ \ "metres long. Typically bi-section or tri-
practicable for on street sectiops. '-secuon single unils or multiple unit
. i operation. 60 matres long is maximum
2 : Uk IIrnh for in street aperation
Heavy rail Severa everance a ealure of = B
dedlcatggand fenceg nght of way i ';ﬁ’gﬁmymm rrains on dedicated
Maonorail Systerhs are normélly gr‘éde séparaied Nol Monorails could operate on dedicated
4 with elevated tradk: . apphcable guideways
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2.3 Energy Choices for Public Transport Options

Overview

Investment in any new public transport option will necessarily be accompanied by a desire o utilise those
accompanying power supply options which are enargy efficient. Appendix XX examines in more detail the
different power technology options that can be adopted by illustrating whether individual traction systems
would be suitable for each technology.

Recommendation _’
This study does not exclude the application of trolleybus.and dual mode technologies as a traction option for
bus based rapid transit solutions for Halton. Electrification ¢an be applied to the bus based rapid transit
options described in following chapters for busways'and guided buses.

However electrification of bus based rapid transit solutions is not @ prerequisite to the deployment of these
systems which can all be based initially on digsel or low emission bio-fuel

Electrification using trolley bus and dual modé'bis of a low.emission b‘us;fb,ased rapid transit option for Halton

remains as an option for the future, worthy of furthiér.inyestigation, subject to detail technical and investment
appraisal . '

2.5 Operational C_t_1__a_!_racteristib‘sxc_if'P'i]blic Transport Options

There are several other.factors that determine whetfiéra particliar technology would be suitable for Halton,
and these are summarised in the Table 2 4'below. : .

Some of the key conclusions shown in the table are the limited capacity of personalised rapid transit systems
and uItra.jigﬁt'railj,whiIst'th}é_:postéffé[ monorails'gre very high. Although it is difficult o form meaningful
comparisaris, 1heyifilt cost of:manorails, varies frofi:£5 million to £75 million per kilometre, and is therefore
significantly more expensive than the bus or Tail based alternatives, for which the cost per kilomelre ranges

from £2 million to £15 miliion.
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Table 2.4 Typical Performance Characteristics of Public Transport Options

Performance Personalised Ultra Guided Buswa
] Y Light Tram- Hea M
Characteristics Rapid Light Busway i e eroral
e o Rail Train Rall

Veh:;l; 4 2C-60 75-125 75-125 400 400 {if 70-400 100
capacity (based on (based | operaling | (depending

1gm—15m on bwo on- on lrain

artICl_Jlated street) formation)

vehicles)
Typlcal system 0.5-1 0.5-2 4.5-7
T por 5 1-25 1-32 25
hour (‘000s)
(s)peeerzlisniil.. 25 35-60 3060 Upto Upto |[“:Upto Up to 30-50

p (k) = 80km/h 8Ckm/h | 120kf/h 120km/h
‘Dgpendent |, R,
onroad! |
conditions
:a;enf‘l\;cle cost Mot knﬂwn G5-15 0:15-04 [ 0.15-04 |..0Q.8- 1222 1.8-3.0 Ver
: : e 20+ o higr?'

Dedicated | Very high - Mec?lt]‘l T j i
InfrastrucEd: SR .’hié.':m High High High L;A?m for Very high | Very
Cost /gt . ) A tor ight rail high
) : bighway

3.0 LONG LIST OF PUBL[;G_::TRA.N'SPORT OPTIONS

3.1 OVERVIEW

SI?;?r?a?:tlI:]ci)ss Qigﬂdﬁ:?:ainélyiis, ttr_le follﬁwing criteria were used to underiake an initiat sift of options to

‘ sport options that are unlikely to fulfil the requirements of H i

overall objective of this preliminar ichi i o o onons venioh are Sk
y study which is to assess viable public t i i i

06 bt oommeraally v o _ v puklic transport options which are likely to
practically affordable a |

by, the Marsay Gaeway sohame ae o whgle. nd will also be complementary to, and be supported

¢ commercially available, proven technology;
s cost;
» typical system capacity;
¢ operalional speed.
The following section includes a brief description of these rejected public transport options.

ollow g this ereisa deSC pt on of the Cha acte istics h selected list f publl
of the o cira SpD[OplOS
clud g reviewl Q the suitab ty of i ese SySleJ s fo dep Oy ent ir alton ir ore deta I.
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3.2 Rejected public transport options

3.2.1 Overview

As a result of the initial review of aiternative technologies, the following were rejected:
» Personalised rapid transit {(in terms of system capacity and operational speed),
+  Ultra light rail (in terms of system capacity and operational speed};
*  Monorails (in terms of operational speed afngd'tost);

s Trolleybus (in terms of immediate apn{i_ii_;ét_liibn to selected bus options.

More detail on the reasons for rejeclion can be found in Appendix B.

3.3 Selected public transport optioné !

3.3.1 Qverview

As a resuit of the inilialréview of publié'{@pspoﬁ'dﬁtﬁons, the {ollowing were selected for further

consideration and, prellminary evaluation and Appehdix B provides a more detailed description and overview
of the options: ettt

Medium ievel Blig Prioritias;

:I-]ig;?t]er performance light rall;"
Oportunities for tram=train;
Heavy, rail development:

No detailed description and discussion of regular medium or high level bus priorities is included in this stage
of the study since thege bus prioiity techniques are familiar and widely practiced.

Appendix B provides a more Vde'tailed description and explanation of the above public transport options that
that have been considered and evaluvarious rapid transit and bus and rail based eptions that have been
considered as having potential for further consideration and investigation.

4.1 Overview
The Public Transport Objectives of this study have been identified as follows:

*  To conduct a high level assessment of public transport opticns for the main corridors of cross-river
movernents in Halton,

+ Toidentify those options worthy of further consideration for a range of improvements from minor bus
priority to LRT and including also enhancements to heavy rail;

» Toinclude indicalive estimates of capital and operafing costs and revenue in the assessment;

+ To assess public transport improvemenis in the context of Halton Council's social inclugion, cross-
river integration and Access Plan objectives;

+ Toinclude ihe effects of planned new developments in the evaluation;

» To present the findings in a summary table format drawing out the salient features of each option.

"
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4.2 Major Traffic Objectives

The indicative long list of options set out below identified the major traffic objecti i

' : : Jectives that any transit system |
Hgltoq sho_uld aim to serve. Following the Inception Mealing with HBC, the revised list inclu)ées all 1hgtr:f?'|10m
objectives identified. Those marked " are existing or potential modal interchanges.

Halton north of river

«  Widnes town centre/Vicarage Road *(Mi ici ildi
Cologeranon St g ad *(Milton Road area/Municipal Buildings/Halton

Green Oaks*;

Widnes Rail Station/Farnworth*;

Widnes West Bank/Riverside;

Hough Green — Rai! station®;

Widnes Waterfront;

Ditton strategic rail freight interchange.

Halton south of river

Runcorn High Street/Bus: Station*;

Runcorn Rail Station®;

Halton Lea Shopping centré*/Trident retail Park/Cinema;
The Heath Business and Technicaf Fark/High Schiol:
Halton Hospital; :

Runcorn East Rail Station*/Murdishaw;
Daresbury.Stience Park / Daresbliry Park;

Whitehouse; ' i

External.to Halton

LJLAY;

Liverpool?;

St Helens™; .
Warrington inc..Omega:Desvelopment;
Warrington Haspitaf;

Chester*;

Manchester*:

Liverpool South Parkway*.

The extent to which the external traffic obiscti i i
_ jectives could be included in any network will
the network and how it would develop and on the route oplions selecled. ¢ 1 dopend on the mode,

4.3 Indicative Route Options
[tis not feasible to devise a transit route that serves all the defined traffic objectives.

e dicat ve route ODUO S are set out ir F |gU ela d S’ cw il e pote 1] ,’(]I routes aimed at servir g t ]
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Three possible route options were defined at high level to link these traffic objectives, one via the SJB and
two via the MG (see Table 4.1).

Table 4.1 indicative route options for Halton,

Route Option Line Description

Route A Hough Green/Widnes Station
Green Oaks
Widnes town
SJB '

Murdishaw

Route B 'Hough Green.’Wldnes Stanon
| Green Oaks

Mersey Gateway

Busway

Halton Lea

Murdishaw.

Route C 7 Hough GreenfWidnes Station
Green Qaks..

Mersey Gateway

Busway

Runcorn High Slreel

Halton Lea

Murdishaw. . .

There is a need fo serve’ Runcorn old town and Runcorn rail and bus stations, and Halton Lea. Itis posmble
: ‘ohjeciives via the SJB so only one route is necessary, Roule A, but two routes are needed via
the Mersey Gateway because of the entry point to the busway at Astmoor.

All three'foutes were shown contlnumg from Murdlshaw to Warrington to satisfy the need for a good transit
link, particularly to serve Warrington Hospital. However, a shorler route could be devised from the north end
of the transit route which would not need to re-cross the river and Manchester Ship Canal. A Halton-
Warrington extension would be inter-urban in character and probably betler served by a different mode
rather than as an extension to the fransit system, with the possible exception of a tram-train solution. A tram-
train stop could be located close o Warrington District General Hospital.

4.4 Route Lengths

Route lengths have been measured and are shown in Table 4.2,

Table 4.2 Route lengths for transit route options.

Route section Length Alignment type Transit Routes
km

Widnes Station — Green Daks 1.71 On-sireet ABC

Hough Green — Green Qaks 3.79 On-sireet A B C

Green Daks — Widnes Town Centre 1.29 On-street A, B C

Widnes Town Centre — Wesl Bank 1.21 On-sireet A

Widnes Town Centre — Astmoor via MG 543 0.57 On-street B, C

4.86 Segregated

Astmoor — Halton Lea 379 2.86 Busway B
0.93 On street

Wast bank — Runcorn Rail Station via SJB 1.71 Cn-street A

Runcorn Reil Station ~ Runcarn Bus Station 0.71 On-street A

Runcorn Bus Station - Halton Lea via Heath 5.00 3.86 On-streat AC
1.14 Busway

Runcorn Bus Station — Astmoor 2.21 Busway 8]

Halton Lea — Runcorn East 3.93 Busway A B C
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The total route lengths for each Transit Route (excluding the Hough Green spur) are:

Route A: 15.56 km {10.49 on-street, 5.07 busway).
Route B: 16.15 km (4.50 on street, 4.86 segregated, 8.79 busway).
Route C: 19.57 km (7.43 on street, 4.86 segregated, 7.28 busway).

The total route lengths for each Transit Route including the Hough Green spur but excluding Widnes Station

to Green Qaks are:

Roule A: 17.64 km (12.57 on-street, 5.07 busway):’

Route B: 18.23 km (6.58 on street, 4.86 segregated, 6.79 busway).
Route C: 21.85 km (8.51 on street, 4.86 segregated, 7.28 busway).

4.5 Journey Speeds

Typical journey speeds for the alignments types are likely to be in the region of the following:

On street - 20 km/hr
Busway - 25 km/hr
Segregated - 40 km/hr.

Applying these average speeds to the journey lengths gives the folfowing run times (times in brackets are
from Hough Green): '

Route A - 44 mins. (50 mins.)

Route B - 37 mins. (43 mins.)
Route C - 47 mins. {53 mins.) .

4.6 Peak Vehicle Requirements (PVR)

i i i i i k vehicles required as set out in
lying the journey times to the route options gives the numbers_of pea ] |
#gglgs 3.3 toj4.5 be;ow for service frequencies of 3, 4 and 6 transit vehicles per hour (i.e. 20 minute, 15
minute and 10 minute services).

Table 4.3 PVR for route options (3tph).

Route Journey time | Layover time Total round PVR
(mins.} trip time

mins.
L‘tj[:I
37

IR R A

o

Total round PVR
trip time
mins.
105 T R
30 6 ]
105 7 N —
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Table 4.5 PVR for route options (6tph).

Route Jourhey time Layover time Total round PVR
{mins.} trip time
{mins.}
A 44 12 100 10
8 37 i 80 8
C 47 B 100 10

These tables show that Route option B would require slightly fewer vehicles while Route option C requires
the same number of vehicles as Routs option A. Howeverit ust be borne in mind that to provide the same
level of access to major traffic objectives it would be necessary to operate both Routes B and C with a
combined service. These options are for illustrative puiposes and do not take account of a link to Hough
Green which would also require a combined service. - -

These route options are indicative and would need to be develaped.in more detail when more

comprehensive demand data is available. Operating pattern options, and optimum network options would
need to be investigated. :

5. INITIAL DEMAND STUDY .

5.1 Overview

The purpose of this, §§étioh of _th'e study is to provid’era‘n injtial seoping of potential passenger demand for the
short listed public"t'r'ein_sporl options which could farth part of the Mersey Gateway Project.

Passenggf,ggmgnd wiillb:e'_inﬂuencéd by transit- route(s) which are identified in the preceding section, the
existing:

ransfiort fieeds of the calchment population, the liketihood of existing travellers switching from their
curre _ S
determine an outline esfimate of patronage, -

de to altefnatives. This section of the study considers these influencing factors in order to

5.2 Existirig Travel Patterns

In 2006 a serie's';‘qf,traffic and trével surve)}s were conducted specifically for the Mersey Gateway project.

They measured bus and rail passenger trips and traffic flows crossing the Mersey between Runcorn and
Widnes. oL

The survey results indicate that there are in the region of 2,000 bus passengers in each direction every

weekday. These journeys are spread across the enfire range of services that use the Silver Jubilee Bridge
(SJB), including routes serving Liverpool and Warrington,

The rail survey included passenger counts at Runcorn st
results of the station counts Indicate that trips between

stronge-st passenger demand; journeys between Runcorn and stations to the North number about 400 day
{single journeys in both directions), Comparing this with published information about total passenger

volumes at the station we can deduce that about 30 to 40 per cent of journeys starting or finishing at
Runcorn cross the Mersey.

ation and trains crossing Runcorn Rail Bridge. The
Runcorn and stations to the South represent the

On-board passenger counts of train services crossing the Mersey suggest an estimated 2,500 passengers a

dlay in each direction. However the survey found that the majority of these passengers were making long
distance frips passing through Halton Borough.

Traffic surveys have measured about

80,000 - 85,000 vehicles movements across the Silver Jubilee Bridge
ach day. Of these approximately 18

per cent start and finish within Halton Borough, 38 per cent have sither
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a start or finish peint in Halton Borough and 47 per cent simply pass through the Borough having start and
finish points over a much wider area. Roughly ten per cent of the vehicles are heavy goods vehicles (HGV)

or buses.
We have used 80,000 -85,000 daily flows based on evidence in the SJB traffic count data, MG traffic survey

and statements in the LTP, It is thought prudent to include a low — high range so as not to produce over
optimistic PT patronage forecasts.

5.3 Potential Modal Switch

The most significant source of passengers for a new LRT stiem will be existing travellers swilching from
other modes, private car, bus and rail. :

Wriling in The Guardian in 2001 Professor David Begg, then chair of the Commission for Integrated
Transport said “Trams here and in Europe have proved an atfractive alternative to the car. They look new,
comfortable and exciting. Watch any new scheme shorly before it comes into service and see the curiosity
of the public - which cannot wait to give the scheme a try. Confidence in any new system is demonstrated
dramatically by the house prices along the route carridors. In Croydon, estate agents saw prices rocket as
people saw an alternative - much faster and better - way of getling to work, Those figures are confirmed by
considering what has happened to car use and parking. Croydon is forecast to take 10% of traffic off the
road along the corridors it serves. In Manchester and Sheffield, the equivalent figure is 20%...."

Professor Begg's assertion on modal switch from car is conﬁrmed in guidance published by the Commission
for Integrated Transport (CfIT) in 2005. The follgwing.t.able is an exiract from the guidance and the LRT
figures draw upon evidence from Sheffield, Manchester and Croydon.

5.4 Evidence on patronage transfer from car and public transport

-_— ! - —
_T Light Rail’ Guided Bus Bus Lane
% transfer from car : - 12.5% - 20% 3% 3% - 10%
% transfer frosn other public transtbrt 48% - 69% 6%

Source: Affordable Mass Transit; Commission for integrated Transport Sept. 2005

Considering first the road traffic flows we can estimate a range of values for modal swiich for cross river
travel based on the travel survey information for existing flows over the SJB and the CAT guidance. The table

below shows the calculation:

[ Low High
Daily traffic movements 8(.'#,000T 85,000
Less HGY and bus movements assumed at 10% -8.000 -8,500 )
Trips wholly within Halton at 18% 12,960 13,770
Potential ransfer to LRT 12.5% - 20% 1,620 2,750
Trips with start or finish in Halton at 38% 27,360 29,070

5_ Potential transfer to LRT 12.5% 3,420 3,630
Estimated number of trips to switch from car to LRT 5,040 6,380
The traffic surveys idenlified that mare than three quarters {79%) of vehicles were single occupancy so for
the purposes of this calculation we have assumed those likely to transfer to LRT will be from single

occupancy vehicles. For trips wholly within Halton we have assumed the hottom end of the CfIT svidence
percentage (12.5%) for the low estimate and the top end (20%) for the high estimate.
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In the case of trips with either a start or finish in Halton we have as

: T a sumed that only the low end of 1
guidance percentage range is likely to switch. Measures such as park and ride facilities at the frin 2: of th
LRT route(s) would probably be required in order to achieve this potential, ¢ °

The CHIT evidence suggests potential for bus passen i isi

. gers to switch to LRT is in the range of 489 9
Applymg these percentages (o the cross river bus survey results of 4,000 trips per day %vould 8i\/f0 p I69 -
estimate of 1,920 transferring to LRT and a high estimate of 2,760, gealow

Resuits from the rail survey indicate that most i i
: Journeys are longer dista
that potential for swilch to LRT will be negligible. S ‘g 1o8 &nd thersfore we have assumed

Blased on the above calculations we have a cross _rivé‘ ‘patronage estimate in the range of 7,000 t
tnpls per day. However this does not take into account trips wholly within Runcorn or wholl \:v‘th‘ D\/\/g'!oDO
wh;ch‘ we have no evidence of existing travel pattems. However, it is evident that the two tiwl o
contained each having many of the key fa,ci[iﬁeé which generate local lrips. Therefore we belins arte 'Se”-
;ese;?no:tzzli ;c;:ssurtr’]]e tthat 1heLe will be as hjany trips on the LRT system in each of the town: ‘;es 'th'zse

i . egn & towns. Using this assumption applied ta the cross river calculation s i
estimated daily trip rate of 21,000 - 27.000. We would recbmmend collection of S Sholy. &.‘n i
Runcorn and Widnes so that the par jections ¢ i i o e on tips wholly within
more detailed quantitative asses;)ﬁégtzagti 2;(335—23!.13 son berefnedin biuto stages of the seheme when

Wae understand it would be the intention to iniréd i
/ . t would be 0 uce bridge talls on vehicles using both M
ié\éegl .itﬁf:f?(jrﬁgrizd‘rtgefg TEO?nddChatLges Z‘vo“uld impact on traffic flows over tghe bridgzrz%ct;ﬁ;eg\;ﬁgri?aﬁ
. epth mode ing, taking account of the eneralised co i
modes, would be reéquired in order t_o arrive at a robust projection of the tolligg impact. Con?tr%fctaignagfegﬁtr:v:

this.stHg6 of the sidy i
high gid

5.5 Generafép_l‘Passenger?_Demand

Introducti "

" gr:ﬁzf:(?;nog S nilw_ L_RT syste‘mr,for Hglton Borough would be expected to support accessibility and

heeratio ;e':: lveg.ij_l'hese i_ﬂclude improving the ability of people to access places of work education
c€es, shopping and leisure. Key facilities include the main commercial centres of Hal‘ton Lea ‘

W|d| s and QLH c wn © nt ) p s
1
orn o entre ”anol I jos |ta|, key e Ilpk)y nent SiteS (ASt oor and WeSt Bal k)

\ key facilities (see s i i
system will be expected to generate new passeng(;er defr?:r:?!te Secton on option ceveiopment As such the

-up of modal switch demand in the earl
growth due to exogenous factors such as economic prosperity. ’

would be in th
& range of 2 10 5 par cent per annum for the first three years of operatian. Applying this
21 - 27k would give a daily patronage of 22 — 34k by the end of the third

20
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year of operation, This converts to an annual patronage in the range 7.5 million to 9.7 million trips, as
summarised below.

Low High
000's  000's
Daily patronage from modal switch 21 27
Plus generated growth by end year 3~ 22 31
Weekly factor* 6.5 6
Weekly patronage 145 188
Annual patronage 7,532 9752 .

* assumes weekend pafronage is 75% of weekday fcrrk_lg'm}‘estimaie and 50% for high estimate (this is

bscause the higher daily patronage is likely to reiy_._‘_n‘n higher:modal share in the peak which is not likely to be
sustained on Saturdays and Sundays)
5.6 Comparison with Existing Light Rail Systems

In order o validate the patronage estimates wg:’have compared them Wilh.passenger numbers and other key
data for a selection of existing LRT systems in th'éjU._K. The gomparisons arg;shown in the following table:

Passenger' (... Route “Journeys per Population Journeys per
Journeys(mj. | Ritgmatres Km (m) caplta
Croydon Tramlink e, 23l s 208 33,587 59
Nottingham NET . ofc v 10| o 4 07. 266,988 37
Sheffleld Supertram. - NS NS ) Y Y MY 25
Halton low estimate ‘_Jf ; 7] 18 | c- 04 116,752 59
Halton high estimate y B0 22 0.4 118,752 | ‘ansj

Althotigh it is accepted ihgi these {::qmparisdri'é"ér:q somewhat basic they do provide a broad indicator which
suggests that the "high” estiinate is Tikely to be over optimistic whereas the “low” estimate is within a range
being achieved by existing sﬁk_qms. Hi:i\}_'(qu\_(er, it should be noted that none of the existing LRT systems have
road pricing measures as an influgncing fdttor as would be the case with the proposed introduction of bridge
tolls for both the Mefsey Gateway and Silver Jubilse Bridges.

5.7 Passenger Revenue

in order to establish a passenger revenue estimate for the business case assessment we have applied an
average fare to the passenger volume estimates. The fares range is derived from figures published in "Rapid
Transit Monitor” updated to reflect current prices giving an average fare of 71p to £1.16 which in turn
provides a passenger revenue estimate of £5.33m to £11.25m

6. INDICATIVE COSTS and OUTLINE BUSINESS CASE

6.1 Capital Costs

We understand from the MG bridge design team that the form of the bridge deck has been determined on
pure structural grounds. The lower decks, which would accommodate a light rail iracks or other form of rapid
transit form the bottom slab of the cross-section and the arrangement is as it is to provide the required

construction depth.

It was recognised early on in the project that the bottom slab would be available for use by light rail, if this
was considered feasible and economically viable. The design team estimale that there would be no major

21
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structural implications of adding fight rail and that an indicative allowance of

additional fittings (track plinths, stray current provision, etc.). FO-5M should cover the

Expressway would be of the order of £7M to £1 OM to allow for localised approach works

Access wc?rks sho_uld not be too extensive on the Widnes side and i
Runcorn sn;ie a fairly cost effeclive solution of converting thé#etain
structure with a top slab for the road and a sloping lowepdssk

the cellular structure on one side or the other. The indicative s

ndicative costs are £0.25M. On the

ed embankment to a cellular approach
for the light rail, which would then have to exit
tructural costs would be of the order of £2M

If an external ramp used, then the indicative costwould be of the arder of £5M
The accommodation costs will be broadly slil

lght e ar for a busway / guided busway if this was selected instead of

The overall length of the bridge is 2.285 km. Tha jhdicative: i
228 - The jhdicative’cost for installing electri i i i
track works on structure would be typically of the order:of.£800 to £1000 p’;g;éif?;lg ?g,gkl?r?gt,fete; f‘l‘%h;rta”
: NG Sto

£4.5M for double track across the bridge.

Total system costs for the remainder 6f the Foit:
. 0 the ). 1ne rolte would bs expected i
t;gﬁm;etre. Thisis a f:ull‘_aos't-@rmpunt incldding infrastructure (i?gs;track ﬁc?ri;n;;gag
ictes and depots: but-exclding land acqyisition, BRlying these cost rates to the

der of £10m - £16m per
supply and stations)
route length excluding
apital costs for high and

the bridge gives Capital costs Mithe range ' £138 BEx o b ;
low estimates is shoWp\in Tablé:}é-ﬂ. 95 B amnto EQOZ.Q{gm,-A Summary, of c

e 6,1i¢ apital:Costs Summiry:
Addltlona!:fj_t{ings for light'raf]. {
Localised afiroach works - s |

Access work§ - Widnes side
Access works — Runcom side
Track works — bridge’ .

Full system costs exciudifigiia MG bridge
Total s

Low (Em)

22
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Table 6.1A Capital costs of mode options

Typical Range Capital cost for Route B
Capital cost per route km including MGB

Mode Low High Low High
(Em) (Em) (Em) (Em)
Bus priority (Base case) 04 0.3 14.6 244
| High Level Bus Priorit . 27.1 48.0
Buswa 41.0 75.7
Guided Bus 68.7 103.4
LRT/Tram 1519 228.2

Recommendation o

The design team estimates above indicats that there would be no major structural implications of adding light
rail or similar rapid transit system including the various bus rapid transit options considered in this study. We
recommend that consideration is given to making budget provision for the costs of localised approach works

and access works with an indicative cost of £16M as indicated in this study.

The indicative costs for the minimum ‘accommodation works would be £8m i.e. excluding the estimated
indicative cost of £10m for localised dpproach works and we recommend that provision is made within the
MG scheme for these minimum accommaodation works as a prudent future proofing measure.

We do not recommend that ligh't‘ rail track Wdrks are provided for, in view of the wider outcomes of this study,
given that the rail / wheel profiles of light rail and tram-train vehicles are very different and that a hus based
rapid transit option is not'discounted in this study. Consequently such intent wouwd be premature.

6.2 Opei‘ating Costs

Evidence published by CAT suggests operating costs in 2003/04 of £3.79 per vehicle kitometre. This figure is
based on mean 2003/04 costs for Manchester, Tyne & Wear, Sheffield, Midland Metro and Croydon as
reported in Rapld Transit Monitor {figures include depreciation). This unit cost has been increased using a
GDP deflator to refiect current prices giving a cost of £4.07 per vehicle kilometre,

We have calculated a range of costs based on the unit rate and vehicle kilometres derived from the route
option data provided in section 4 of this report. The low end of the range is calculated based on route option
A at three transit vehicles per hour, the high end of the range is based on route option C at six transit
vehicles per hour.

Table 6.2 Operating Costs

Low High
Annual Vehicle Kilometres (000's} 568 1,681
Annual Operating Costs (Em) 23 5.4

6.3 Qutline Business Case

For this first stage study the outline business case places focus on the LRT option which has the greatest
potential to achieve the policy objective of modal switch and the consequent reduction in traffic congestion. It
also has a high capital investment requirement, therefore, providing a good “litmus test” on the affordability of
short-listed rapid transit options.

The business case assessment has been prepared taking info account Transport Appraisal Guidance {TAG)
provided by the Department for Transport. Estimates of costs and benefits are consistent with Phase 1 High

Level Sirategic Assessment in terms of degree of detail and complexity. The assessment includes a financial
appraisal of direct costs and revenues (base prices used in the appraisal are 2006/7 over a thirty year
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er impacts, financial values have not been
oint scale and is summarised in Table 6.4.

Table 6.3 Financia! Appraisal Present Value Summary

Financial impacts
Capital costs
Operating cosis
Total Costs

Net additional revenue
Net financial effect

Table 6.4 Other Impacts

The following table provides a qualitative -aggessment of the impact of a ra

pid transit scheme over Key

appraisal criteria identifying specific transport objectives for Halton Borough Council. The bus based rapid

transit has been assessed relative to the LRT impaet. Anlicipated passen

reduction in road traffic levels are major influenging f

ger demand and the consequent
actqrs for many of the assessment criteria.

Assessment Criteria Specific Halton Transport - LRT (High | Bus Based
oo - Opj.ectwe range impact) | - Rapid Transit
Landscape ‘ Minimise impact on historic, | MN MN

_natural and human
‘| environment

Improve local air qualit

Noise and Air Poﬁﬂq_ ion
K through reduced traffic

- travel .

levels; support sustainable

-R_'e#ieve SJB con estfon

v MP P

Route aptions provide
numerous moda)

paﬁqcular Runcorn Rail
Statior; Runcorn bus

Passengers :

interchange opportunities in

station/High Street; Widnes
town centre/Vicarage Rd

Imprave road séfel;r MP
| through modal switch -
. LP N
Support economic growth MP LP
= ©._._.dnd regeneration
mployment (employers) - |'Route options provide links MP N
o to employment sites
mployment {employses) | Raute options provide links MP N
to employment sites 7
Integration

Journey time

Economic and quality of
Impravements through
impraving journey times

Cross river trips

arange of {rips in particular

life

for
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Increased accessibility Route options provide links |  MP LP
to key services - work;
health; shopping; leisure;
education and training

Service fraguency MP LP
Service reliahility HP LP
Journey Opportunities Enhanced cross-river MP LP

journey opportunities

Key —
Net benefits/disbenefits for each criteria assessed are shown as HP = High Positive, MP = Medium Positive,

LP = Low Positive, N = Neutral, HN = High Negative, MN :;edium Negative, LN = Low Negative

This preliminary high level appraisal indicates that while & light rail scheme over the MG would have a
substantial negative financial effect, there is potential for the as yet unquantified other benefits to result in a
positive economic effect. Bus based rapid transit would tend to have a lower level impact than the LRT
option. A more comprehensive quantified appraisal would indicate whether a sufficiently high economic
return could be achieved to justify the invesiment required.

Table 6.3 summarises the financial appraisal element of the outline business case in order to provide an
indication of potential funding requirements. ¥ does not represent a full cost / benefit analysis, no account is
taken of other economic benefits, for example time 'savings, or other benefits that could be given a monetary
value, for example safety and environmental benefits:. Inclusion of these benefits could result in a positive
benefit - cost ratio. The following list shows the Department for Transport’s current guidance on value for

maoney.

ViM category Generally options which have:

Poor ViM BCR lgss than 1

Low VIM BCR between 1 and 1.5
Medium VM . BCR between 1.5 and 2
High VM ~ BCRover2

The outcoms of the business case could be influenced by a wide range of factors, for example Halton
Borough Council policy on land use or complementary measures such as provision of park and ride facilities
or town centre parking controls, However, it is recognised that the Borough Council's ability to introduce
complementary measures is limited as the majority of town centre parking is privately owned and provided
free to the user. Providing links beyond Halton, for example to Warrington or Merseyside, could also change
the outcome of the business case. The addition of cross boundary destinations to the LRT route ie.
Warrington and / or Merseyside would increase demand but this would need to be sufficient ta cover the
higher capital and operating costs of the extended network.

Merseytram This study has specifically considered the potential for linking a Halton LRT system with the
proposed Merseytram lines 2 and 3. The link to line 2 did not appear to satisfy strong public transport
objectives and therefore would be unlikely to attract the passenger demand and associated benefits required
to justify the costs. Line 3 has stronger public transport objectives for example Liverpool John Lennon
Airport, however with an estimated capital cos! for the link to a Halton system in the region of £100m it was
anticipated that this line would also have a weak business case.

7.0 PUBLIC TRANSPORT OPTIONS FOR DE-LINKING THE SJ BRIDGE

When the Mersey Galeway Bridge (MGB) opens, it is proposed to close some of the approach roads to the
Silver Jubilee Bridge {SJB) to reduce capacity to the level required for local traffic. A number of possible
aptions for ‘De-tinking’ are set out in the Report ‘Mersey Gateway Silver Jubilee Bridge Delinking Options’,
April 2007.

Option 3C, shown in Fig. 7.1, is considered the most effective solution but Option 5, shown in Fig. 7.2, is

suggested as a passible option in the longer term future as it would assist redevelopment in the area. For all
Options, the existing four lane carriageway over the SJB would be reduced to a single two lane carriageway
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with cycleways and footways. Option 3C is a relatively low cost opti i i i i
- Opti ption white Option 5 i
which would be more appropriate in the context of major redevelopment PHon 515 & high cost option

The changes to public transport services resulting from each opti i i
_ &3 ption are set out in i
Option 3C it is proposed that buses would refain their existing routes which are:I the Delinking report. For
Outbound towards SJB: Bus Station ~ High Street — Devonshire P - 's Bri
slip read to Queensway northbound carriageway. ac¢ = Doctor's Bridgs - Greenway Road -

Inbound from SJB: Queensway southbound carriageway — west i i ini
roundabout ~ Station Road - High Strest — Bus Stgtion.y : e? Iy Sl road to Station Road mini-

These are shown in red an Figure 7.1 There is a norlh';{ i
: . . A, rthbduhd bus stop for outbound servic
adjacent to the Railway Station and a northbound stop.on-Station Road, with pedestrian ac?:sesoz t(;)i:ﬁ:nsway

Railway Station, for inbound services, i igh ; :
1o buses. A short SﬁC“Qﬂ of HighStreet inbound from Station Road is restricted

For Option 5 buses would operate in both directions as follows:;

Bus Station - High Street — Devonshi & ‘e Bri - . . .
~ Quesnsway, g shire Place = Doctor's erdge — new junction with Bridgewater Expressway

The requirements to meet the objééfives for any high quaiﬁ

e nents the : y transit system are to minimise journey
maximise reliability and minimise access fimes to major traffic objeclives. In this location it vifoulden):e?:“s'e&

+ creating a segrefjated public transport afig; fy i i
exlonding e Broants s the Ny g); g_nmgnt between the Bus Station and the SJB {in effect

* crealing by n {rail interchange at Runcorn RailWéy Siatit‘ml

Options 3C __an;tri 5 do niotfully actilgve these objectives although Option 5 would considerably improve

: and slightly closer than the

7 0 Provid some further Improvements by extending existing bus Janes or

S ng traffic signal priority, and locating bus stops closer to the Railway Station
Lrossing facilities. Some of these are suggested in the report, (It should be noted

Bridgewater Expressway from a
Spur Ro_ad. continuing along the northbound slip road to

ortt ut only the secti
y Road is used by buses, according to the published bus )r/naps). ennorh of the

Qetlg?;én?%té%nfghfiﬂHcgqsl(tiuzgfgiztri;lga acc):higve :?Dhigher degree of segregation and improved access has
. . Study; on ! A . :
3C Incorporating some featuras of Option g It woul(dFilgglLedz;?))- s would be a modied versien of Option

* conversion of the westerly carri '
o, Y tarnageway of Queensway to busway between Bridgewater Expressway

*  provision of a signalled crossroads with the Bri
provi: ; e Bridgewater Expressway i !
juncl.lop but with only buses permitted in the north-south dirgction‘ Y piace ofhe signalled T
restriction of Doctor's Bridge to buses only; ,

construction of an at grade intersection between Queensway and Shaw Street:

.

[

¢ construction of i i

: . OF a purpose built bus/rail interchange at Runcorn Rail Siation;
L ]
»

fe-instatement of busway between Bridgewater Street and the Bus Station;

bus priority signals at all traffic si j
! gnal controlled junctions, includi X
new link road from Egerion Street to S48 {as for Option 3C), 9 busway merge at S.8;

Atra IC route eeds to be ainta ned belwee 1 'QU”CO T Old own a ‘d gner RU corn wh Ci t 1€ s aw

ac i i i
eve. Traffic which would otherwise use Doctor's Bridge would be re-routed via Leira

asible to retain Greenwa
! j y Road underpass for some tra
I'services to Higher Runcorn. fio movements or

oth directions directly from the B i i '$ Bri
g ! e Bus Station via Doctor's B
reduce journey length by over 40% over this section and would eliminate potgndt?aﬁ °
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delays at the junctions with Station Road. The northbound carriageway of Queensway would become a two-
way busway, retaining the southbound carriageway as a two-way all purpose road. The two carriageways

would merge info a singte cammageway with bus pricrity signals on the approach to the SJB. At the Railway Fig. 7.1 De-Linking Option 3C Showing Bus Routes To and From the SJp
Station, the station forecourt and car parking area would be re-modelled to create a bus/rail interchange with
buses stopping at the station in both directions. P ey M

The opportunity to construct a major bus/rail/carftaxi interchange at Runcorn Station should be developed
with all interested stakeholders, particularly the bus and train operators. It would be feasible to provide
modest facilities at relatively low cost but there would still be some level differences between bus and rail
platforms which would need careful planning. A more exiensive scheme could be devised if it was possible to
reconstruct the area between the proposed busway and the statron entrance to minimise horizontal and
vertical distances between bus and train platforms. ¥

Itis suggested that this further De-Linking Option should tie investigated and, if considered feasible,
discussed with bus operators, train operating companres and Network Rail.

Recommendation

Itis recommended that the further de lrnkrng op!lans for optimrsrng publrc tr’a,nspori benefrts rdennf“ed in this

p s L AL LY A
ey |2 - Delinking Option 3¢ |, -
—s - —~
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Fig. 7.2 De-linking Optlon 5 Showing Proposed Bus Stop Interchange Area. .
Fig. 7.3 Sketch plan of suggested De-linking Option 3D showing proposed busway extension
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8. SHORT LIST OF PUBLIC TRANSPORT OPTIONS

8.1 Overview

This study has reviewed the key

implemented for Halton.

The inifial sift of allernative tec

using the criteria of proven

The long list of six alternative technologies has then heen r_e_vi,ewed in more detai
assessment are summarisegd in Table -

hnologies rejected persond

technology, cost, operational speed and line capacity.

8.1 below.

characleristics of different alternative technelogies that could be
| rapid transit, Ultra tight rail and monorail systems,

{, and the resuits of this

Table 8.1 Suitability of Public Transport Options for Halton___ Ll
Application Guided Medium & Busway Light Rail 1 Tram-Traln Heavy Urban
Busway High Level o Rail
Bus
Priorities :
High speed yes yes Possible: No | Yes “Yes, rYes
Inter-urban Schénes '
line haul Deployed.
services ; B L
High speed Yes yes Yes | es Yes Yes
urban line haul : :
services = ety _{ T
Interoperability | 1. Wilh Local | 1.With Local 1, with Local | 1. Shaied 1. Shared 1. Shared
Bus Nelworks: | Bus Networks::| .Bus NEEWOTKS - Alignrnent Alignment Alignment
Rl o e “with Reguigr. | with Light Rail | With Tram-
2. Shared “3.Shared . Bus, . B Train
Alignment Alighment 2:Chared 2. Shared
with Lighi Rail with' Light Rail | Ahgnmant Alignmeant
o with Guided with Heavy
Bus Rail
3. Shared
Alignment
with Tram-
3 el Train
Self contairigd,.. Yes Yes i Yes Yes Yes
dedicated : ’
urban
corridors bty x
Urban " Yes Yes Yes Yes
distributor - . Yes
network oy
Central area Yes ~Yes Yes Yes Possible
distributor
network
Local area Yes Yes Yes Yes Possible
dlstributor
network S P
Marginal Yes Yes Yes Yes No
railway lines Yes
Open operator Yes Yes Yos
access
Sufficient Yes Yes Yes
passenger
capacity
Attractive No Yes Yes
ourney times
Service quallty Yes Yes Yes
City centre Yes Yes No
access
Market Image medium medium medium
Yes Yes Uncertain
Recommaeanded Yes Yes No
for further
consideration

Comment: [nconsister
between table and

recommended option;
tramway

likely to remain in operation ~The Half6fi curve i ;
/ emain | +The Halfdn'curve is the subject of proposal

i s for —Li
service via RunCan which wolld jnclude Upgrading the line for 'tjwopway oper:til;iw Chester — Liverpool
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The following paragraphs include a brief description as to the r i ;
consideration included in the table. P gasons behind the recommendation for further

8.2 Heavy rail options

There are four passenger rail lines passin through H i ithi
Figure 8.1: p 9 gh Hatfton and four stations within the Borough, as shown in

« the CLC Liverpool and Manchester line, with local and Transpennine services, running east-west to

the west of the Borough with a station at Rurigaim;:..

[ the elsby ling, linki g Nort Wa|eS Cheslel 'Wa in ton and Manchester h f
. ' ' 2l
Bo Ull!]' Wlt 1 a station at EaSt I{U 1COrn; Wi, ! g ter to the south of the

« the West Coast Main Line (WCML), glectrified at 25 kV 'ag i
rRIEC kv
east of the Borough with no Slatior‘%sfjn s foreih. ag OH, running from norih ta south to the

Note; CLC is Cheshire Lines Committee, the origi i ie
route : 0(!9'“?' rall\{\:faylowner. and'ls the common identifier for this rail

In addition there are freight only roltes:: .

ack.Arpley Goods ling betwéen Dittor-af i - .
west through't At o Widn‘e§; on agjrtx:i a_ﬂ\rpley Junction in Warringten, running east-

« the single.fack Runcarn Dock Branch Folly Lane Singte i
the Ineos Chdr,chemicals plant; olly Fang:2ingiebanch line between Runcora Junction and

the FrodshantBianch (d6wn Chester:[jverpool) between Frodsham Junction on the Helsby line and

New stati idere

oS Snl?r?: R?F;i Q%%Qogor:_5|d?[§g at Daresbury on the WCML, Keckwick Lane on the Helsby line, Wid

Beechwood o theyHa-I%-'(‘,ﬁ:SCmE; LLJ‘pton F_{ocks and Barrows Green on the Liverpool and ManchesteF line s

coaonve for el e po 6'5 _tljrye_‘dand Ditton on the WCML Liverpool Branch. There are significant issue‘s t

e.g. Daroshuiy s unIiEerqtg"gg fergg_sbtlar%drfpendent on other factors such as new development. Some °
oury, a . ible. Others, e.g. Keckwick L . '

more practicable if a tram-train solution was consider%d. as discus:;deir?{gjest?(;?\gzGreen could become

A number of u i
‘bt forpt%reaflrlraadnc;;gixﬁ:ssenger services are discussed in Haiton’s LTP2. A major upgrade is bein
newt statians. A passanaor sorv route which cou]d open further opportunities for improved services and/or ?
Warrington Bank Quay but [her;c_e could be considered on the Arpley Goods line between Ditton and
ustified uniose there was some is _currenﬂy little potential demand and it is unlikely that a service would be
Chester and Liverpool could be major development. As already stated, a new service between North Wale
16 south of Runoorm and this operate_d over the Hallton Curve with a new station at Beechwood to serve >
between Dittan and Warringto 'ﬁ)rgpolsal is currently being developed. Another option is the Shell Green route
former rai alignment, part of ﬁnhral via a re-opens_ad Widnes South station and the re-instatement of a
local services betweén o ch has begn sold. This would create an alternative route for Tran i
erpool and Warrington Central and provide a rail station closer to the cesreﬁglgpe *

Widnes. A number of i
4 : improvem isti - ,
ride or ather facilities. P ents to existing stalions are envisaged o improve access, provide park and

It is not clear whe i i i
ther the MG bridge is designed o accommodate heavy rail trains but while it may be

feasible 1o devise i
a track connection on the north side, it would be very difficult and expensive to create a
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heavy rail alignment at the southern end as there is no available route between the southern bridge portal at
Astmoor and any of the existing or proposed rail lines to the south of Halton. In any event the potential traffic
would not justify the major expenditure required for heavy rail infrasiructure and it would to a large extent
duplicate the existing Runcorn rail bridge.

There may be opportunities to consider running tram-irain type vehicles on some heavy rail routes and this is
discussed in Section 8.3, I is not considered that tram-train would be a viable option on the existing Runcorn
rail bridige because it is part of the WCML and tram-train operation is unlikely {o be compatible with high
speed inter-¢ity operation. it would not contribute to the intra-urban local transport needs in the Borough of

Halton.

8.3 Tram-train options

Tram-trains are light rai} vehicles (LRVs) which are lechnically compatible with operation on heavy rail tracks
in shared track operation with heavy rait trains, (LRVs which operate on heavy rail alignments but not with
shared track, e.g. Manchester Metrolink, are not tram-trains.). Tram-train operation is now used in Germany,
Netherlands and France but the only example in the UK is the Sunderland extension to Tyne and Wear
Metro. Any new application would have to be developed in close liaison with Network Rail and HMRI.

Itis apparent that the introduction of Edropean tram-train systems has significantly increased the number of
passengers through a combination of improved service quality, faster overall journey times and more
frequent trams. Wider social and economic benefits have also been delivered.

There could be potential for tram train opetation over the MG, depending on the type and extent of the
network to be developed. At the northern end it would be possible to devise a link between the tram deck on
the bridge and the Arpley goods line eastwards to serve Warrington or westwards to LJLA and Liverpoaol.
Another opfion could be to continue northwards on street, as envisaged for the light rail options, and then
join the Liverpool and Manchester line at Widnes, eastwards to Warrington or westwards to LJLA and
Liverpool. In any opfion, a study of available capacity would need to be undertaken and all the interfaces
between heavy and light rail fully evaluated. It would be essential to discuss any concepis with Network Rait
and the ORR, HMR, at an early stage 1o determine which options may be worth developing.

At the southern end, the only feasible alignment for light rait vehicles is to join the Runcorn busway which
would need to be converted to light rail or possibly for shared bus and tram eperation. One possibility could
be {o join the Helsby line at Runcorn East to continue into Warrington where a separate platform would need
to be provided for tram-trains. The foute would need to be kept clear of the West Coast Main Line which is
unlikety to have any spare capacity. it is unlikely that a link to the Halton curve would be practicable as it
would conflict with the West Coast Main Line route into Liverpool and would not offer any significant benefits.

A feature of tram-trains is that they would use low floor vehicles, as determined by the characteristics of the
central route section, and would therefore require low platfarm stations. At existing heavy rail high platform
stations it would be necessary to construct additional lengths of platform at low level with ramped access
between the two levels. New stations could be constructed at much lower cost than for new high platfarm
stations. At potential terminals such as Warrington Central, new low platforms would have to be constructed
clear of the main running lines. There could be scope for short on-street extensions to improve central area
accessibility. There may be opportunities to provide new stations to serve specific traffic objectives, e.g.
Warrington General Hospitat and Daresbury Science Park, which would be more difficult to serve with heavy

rail.

Tram-trains can be provided with dual power supply, usually 750V dc/25Kv ac GH or 750V dc OH/diesel,
depending on the traction supply on the heavy rail routes. Tram-train with 750 Vdc OH/3" rail is technically
feasible but is difficult to make fully failsafe, particularly where an unprotected third rail may be in proximity to
a low platform station. Thus fram-train operation onto the Merseyrail electric network would not be

practicable,
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8.4 Light rail options

Numerous examples of light rail systems thraughout the world h i
' ave a wide ran isti
have generally been sqccesgful and stimulated a range of wider sacial, regene?aetigrfwcahnac;ii:tenans-'They
Some former lqss-makmg rail services have been replaced by modern, attractive light raii n (znomac Taets.
better frequencies and more convenient access to the city centre are the main factors that heayg :::fcg hreg d
urage

car drivers to transfer to alternative modes ] i il
consideration. and accordingly, light rail is suggested worthy of further

It is. understood that the design of the MG could accommodate li
lattice structure supporting the main traffic deck. Track corinect

end, at the north bridging across the Widnes Eastern By:pdss to reach ground level near Widnes fown cent
: ntre

.and:Hough Green. At the southern end tracks would

ramp down from deck level to the Runcorn Busway: Sae s il j
¥, POssibly on a spiral, A delta juncti
allow trams to run eastwards to Halton Laa and Ruricorn East or westwards to R{:lfwnc’zt;ﬁnBﬁng(rj\dbeR;iTEded to

Stations.

For light rail, there is the option of runnin :vi-a -the S i
i ! B i
track required to serve the principal traffig objét;iivei. (Route Oplon A hove) which reduces the fength of

8.5 Tramway

There is little distinction between a light rail systém and a tramway except that a tramway usually has
) i a

igher proportion of Sireet running while a light rail system has a higher proportion of segregated or railway

alignment, If a north-south route’ was devel imari i
oot 2 nort trémway. v eve ogeq primarily to serve Halton itself, it would probably have more

On the other hand the benefi
) nefits of |
guaranteed, as for light rail, but o
infringements. It also permits hig
lt_:mnels. If buses were to oper.
owever the bensfits of equippin isti
guided option would produce Cpp oo

Other forms of traction ma i

: ¥ be applied to busw:
dual quq (diesel and electric trolley). The beng
and emissions) but it is unlikely that ¢

adopt other i
ot sustainable / low carbon foatprint / 1

)f:tssiglfjluldinﬁhifbﬁd (dieselfelectric), fuel cell, trolleybus, or
€ etaclric fraction are primarily environmental (low noi
he additional cost would be justified at the present time. The cfpciiv;:?cl)se

ow polluting traction forms in the future is always open as a

Runcorn alread
. ¥ has the only b i i
basis for develoi Y BUs rapid transit system currentt ing i i
: ping ab A Y operating in the UK and #
retain the existing 9 @ bus based network to serve a wider part of Halton, A modest cost g];;&;i;?lmzj; (t))zntg

busway st i ;
study and evaluation ¥ standards using unguided buses and should be the subject of further detailed
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This study does not exclude the application of guided bus technolagies as a traction aption for hus based
rapid transit solutions for Halton .Overall, nowever, it is concluded that all of the alternative technology
options to kerb guidance are presently unsuitable, or insufficiently developed, for inter-urban high
performance guided pusway applications in the UK, as would be required for Halton.

wever preclude the use of bus guidance for level boarding and alighting and if

This certainly does not ho
f guidance is likely to be needed for safe

buses were to operate on the MG Bridge in place of trams, a form o
operation within the limited structure gauge clearances.

The relatively low unit cost of exploiting local / site specific bus guidance for docking and providing narrow
rights of way through physical bottlenacks suggests that the;option should be retained for further
consideration as part of further detailed study and evaltigtion of modernising the Runcorn busway as a
apticn for a new north-south public fransport link -

8.7 High Level Bus Priorities

ment is planned, it would normally have a high degree of segregation from road

thin a highway. This is o ensure that good levels of operating speed and
plied to a bus based system,

If a light rail or framway align

traffic, even when running wi
reliability can be achieved and maintained. The same level of priority can he ap

much like the Runcorn busway, using the usual range qf bus priority measures.

Halton's LTP2 gives reliability as a key quality feature for the bus network. A core bus network is envisaged
with “turn up and go' frequencies and & maximum use of bus priority facilities is planned. High L.evel Bus
Priority would build on this approach but exiend it to work towards a much higher degree of segregation, as
apptied on the Rungorn Busway, |t would seek to extend the busway over the routes defined as potential
rapid transit routes, either via the MGB or the SJB, or posstbly both. Itis probably that at least initially the
majority of bus routes would continue to use the SJB with the major traffic flows wransferring to the MGB. This
offers the opportunity to provide very high levels of segregation for buses via the SJB and its approach

roads. .

The whole range of bus priority measures can bhe used to create operating conditions which are as close 1o
those of a framway as possible, within the constraints of bus technology. These measures can include fully
segregated busways on separate alignments (as Runcorn Busway), segregated busways within existing
highways, segregated bus lanes, with-flow and contra-flow bus lanes, bus only streets, and traffic signal

priority at junctions.

The aim of High Level Bus Priofily should be to maximise passenger accessibility to the network, minimise
journey times and provide total protection for buses against delays due to traffic congestion or ather traffic
activities such as frontage servicing. It is noted that while improvements are being made to parts of the
Runcorn Busway, substantial sections of busway have been abandoned. The High Level Bus Priority option

would require this policy to be reversed.

8.8 Medium Level Bus Priorities BASE CASE

In practice it is often dificult to achieve the same level of priority for buses as can be achieved for trams.
Buses can operate in normal \raffic which reduces the capital costs of priority measures but speeds and
reliability will be poorer. The level of bus priarity applied can be adjusted at each part of the route to meet

specific local needs or opportunities.

to that already being applied through LTP2 and would in effect form the base

This form of priority is similar
ned programme of improvements including Halton's

case, and would continue to buitd upon the currently plan
Quality Bus Corridors.

s to be applied for either Medium Level Bus Priority or High Level Bus Priority

The precise form of prioritie
ed, land availability within the highway or adjacent

would depend on a range of factors including routes select
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to the highway, traffic management measures, passenge jecti i
. ; , r ob| ;
would need to be investigated further at a detaiﬁad desiggn Stajgg-tlves and operational requirements. These

8.9 Demand Responsive Transit & Para-transit Options

where demand levels are fow and patterns of demand very di

‘ f y dispersed, some form of dem i
system (DRT?. also refgrred tlo as par_a-trapsﬂ’, may be the most appropriate solution Sesgglrtfeospoml;/e
already exist in Halton including Hospital Link, Halton Dial-a-Ride, minibuses and corﬁmunit c rm;O il
These may need to be expanded and can feed into interchanges with the primary transit sysyterir senemes

8.10 Innovative Transit Options

ided bus, trolleybus, tram, light rail, metro and

Conventional urban public transport systems include bu
ff;‘t;a_pplied to improve and develop each of these

suburban rail, as described above. New technology. §a
systems. o

New lechnology systems, or ‘innovative’ tran ) i
, sit systems, are those which have been concei
. T ! n
Zﬁifﬂﬁi 2|Ssay gzrcr:]l: iﬁ?& i\é\qth 1fhe objecft_llve of offering a better or more cost effectivecgglrigointdhan
, ing for specific ‘'gaps i ! ide li
centres. A brief description is provided th)ere. ' g lps " the'- marlket such as paricand ide inks fo town

m2npyaglﬁﬁ;ﬁrlt;r?&i;a;mef:\ing: have;]bgen deve'!opéd, rﬁainly in Europe, North America and Japan, aver
_ reached prototype stage and e ial
passenger service. Hence the risks in adopting any inno‘\?'ative sy:t?a%f:\‘rv: Ligive ertered commercia

9.0 CONCLUSIONS AND RECOMMENDATIONS

Thi e h o app
po;gn?ig?gc;g:j%?esIz’irnztUdyt has takgn a top down approach in relation to the identification of
conside";"‘tliné'ﬁtf'rt’ij" bl opr;ct)ij;t]ge,zf;{;ﬁloogl.es ancdv:‘,gstems, and associated fuel and traction options for
sideration” o .gupporting mic growth accessibility and inclusivity in this b i
fion with the de linking of the' SJB and the construction of an additionaSIIbridgeif:rosos;%légh "

Int g . L
egral"élements of the work have been an examination of coslts and a preliminary broad brush

demand asgéssment ’ i i
as well as a consideration i i ;
for passengers;:. of wider network issues, infrastructure and facilities

o . s .

N :\Peortl)téglrt:eesx;c;: i:égg?#tiwg.flxed rail transport systems such as LRT and Tram Train concepts
otdeniiatiin i ?‘ study from both the physical and financial perspective. The general
Cnderpimming modal shif ¢ 1x_ed rail systems especially LRT can be highly instrumental in
this approdch 15 woak eln t[.;E.lmCU|al’|y from car to Public Transport, the business case to support
as exbibited by contral is moment in time.l Fgrthermore the current political climale in the UK
and assouatod pmtocogigovemmem, and thfe _|ntr|nsic and complex funding mechanisms of the dft
Merseytravel and LEEdsSCit mgge L!T'T difficult to promote compared to bus based systems.
bodies when trying to promo{e LF‘{J?.C! s provide an illustration of the difficuities faced by public

This is not t PP _

this option C%Lﬂi‘fybtga:‘:lo;ig or similar fixed rail technology should be dismissed in Halton. In fact

public transport in the b idered in the long term once the critical mass and levels of derﬁand fo

for example through roa?jroblggsggat::ngeeg devC?Ioped and expanded in the short to medium tern:
i ort mo . ,

¢an be implemented within a much sho?ter timefriasnfgét by comparison with LRT are cheaper and

Halton posse i

infrastrucaure isnséelz:d;n ?;tens_we and long established public transport network and associated

the UK's earli’est o g the unique Runcorn Busway on the south side of the Mersey which ) f
amples of a self contained and highly segregated bus system onee
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The bus is the main mode of public transport mode in Halton for local trips and this is true of
neighbouring authorities and conurbations including Wartington and Merseyside. Halton is
connected to the regional and national coach networks however the travel opportunities that are
provided by coach are relatively limited at this moment in time but could be developed and
enhanced as part of an integrated fransport strategy in the borough for example through the
development of coach services linking Halton with Liverpool and Manchester airports.

In terms of heavy rail Halton is connected to both the regional rail network including the Merseyrail
services as well as the West Coast Main Line with a key rail hub being at Runcorn. Opportunities
to further develop rail based P+R . :

Halton is a relatively well defined Borough.ii:ihe North West Region with good highway
connections to the regional and national road network although the borough does have two distinct
parts on sither sides of the estuary. ‘ ‘

Increasing congestion is however creating problems for both local trips as well a traffic movement
that has trip origins and destinations outside the borough. The creation of a second Mersey
crossing is aimed at providing some local relief on the highway network and potentially through the
proposed de-linking of the SJB there are opportunities to reaise the profile of public transport
walking and cycling in the borough. i ‘

Local bus operations in Halton are dominated by two operators who have developed distinct
operating territories. Services on the south sidé.of the Mersey in Runcorn are dominated by Halton
Borough Transport, services on the north side are -and by Arriva in the Widnes area.

The strengthening and development of a clearly defineéd norih to south public transport corridor
has been identified as a key issue for the second LTP 1o encourage mare cross river integration.
as part of a wider regeneration-sirategy and opening up local employment opportunities. A and a
stumbling block to this may be this historically situation with the bus operators and its obvious
implications of the overall public transport network in Halton,

The public transport report identifisd a number of major potential traffic generators and atiractors
on both sides of the river and external to Halton that could form the focus of a strategic network
review and a plan of action that can support a strategy that will deliver step change improvements
as well as public transport access and penetration improvements in line with the regeneration
strategy and the promotion of sustainability.

Existing bus network and associated assets and infrastructure offer significant opportunties for
creating step change improvements that offer value for money and can be delivered swiftly
compared with for example a fixed rail system such as LRT.

From a network perspective and in relation to improving opportunities for better integration and
bringing about the seamless journey there are clearly a number of further improvemenis and
enhancements that in the short, medium and long term can enable the bus neftwork and
associated services to continue to best respond and meet travel demands in Halton. This could
be developed as part of a major parlnership initiative involving bus operators and ftransport
providers from both the public and voluntary seclors as well as taxi operators that would work
towards the development of a clearly defined, highly visible, attractive and efficient Halton
Gateway Transit Network.

Integral to this strategy and approach would be community involvement and an approach that

would seek to generate ownership and buy in from the community at large but importantly raise
expectations and deliver them. Being a bus based strategy this opportunity is probably more
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achievable and fundable through public and privat i :
for both capital and revenue support. privele sector funding streams and finance initiatives
AN inherent aspect of the recommended approach in t

. erms of
transport is that through careful planning and valuie engineef'
possible to take forward the development of infrastructure a

» To adopt a bus based approach to the tranenos
A . sport system an i
major step change and sustainable impfovementsyfor the cgr:r?rm?i;’; " Helton that creates

¢ To make best use of existing public fransport infrastructure and facilities

+ Consider the most effective and appropriate fundi i
i ‘ und iti
help realise step change improvementspin Halton 19 opportunlties that can support and

» Explore opportunitics for improving access,

xpl : penetration and'su ort im i i
within the Halton area through new alignments and links that C(IJ)L;I)IU be S%rg:fee;altg;eg;aélon

guided for maximum exclusivity and levels of self enforcement

* Explore opportunities to introduce i o
techniques more conventional bus priority measures including

. Egr?j'ﬁ:ctt?;hg\si\:ﬁ'gﬁ?ae% ?'; ﬁ C')l'ggh {)roﬁle Halton Integrated Transport network and in
I ny ._ ! Operators create a strong brand image i
facilities that foster ownership and increase awareness from witf?in lﬁresc?orr\r’:?r?jn?t';d

» Take forward improvements i : isi S Lo
icke P ents in the provision and dissemination of information and off bus

the bus based public transport infrastructure ang associated

. ! h a way that thi ; .
il systems at some fime in the futuge_ this would not preciude the Introduction of fixed
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APPENDIX XXX

Energy Supply Options for Public Transport

systems up to 70 kph'Eommaoniy (§ed for light rajl

Light Rali | Tram-Train

s:ysterﬁ‘s_:gp to 300kph as well as rigid lower speed

Energy mode | PRT/ULR. ,| Guided Busway Heavy Rall Monorail
sylis, .| Busway |
R ‘Nat. ! .| Not Off street Off street Siandard Not

Single iigds” | permittad pBimiihid "permitted _and whaolly ang wholly traction permitted
Electiffication ’ ¥ | 'segregated segregated optien
using HIGH, operation operation
voltage OHLE. 2
Single mode [ On street 1 Ling caplive |- Line captive | On slrest Dual voliage | No efliciency | Possible
Electrification | dpdration troligybus tédlleybus operation required for | benefit traction
using LOW et on strest option
voltage OHLE cperation
Battery Range tac Range too Range too Range too Range too Range too
Electric drive | limited limiteg limited Gmited limited limited
single mode
Diesel Possible Standard Standard | Possibie Standard Standard Possible
mechanical traction traction traction traction traction traction traction
drive single option oplion oplion aption option option option
mode
Diesel Possible Na efficiency | No efficiency | Possible Possible Passible Possible
electric drlve | traction benefit benefit traction traction traction fraction
single mode option option option option option
Fiywheel Range oo Range oo Range too Ranges too Range too Range too Range loc
drive storage | limiled limited limited limited limited limited limited
devices
Hybrid Possible Possible Possible Possible Possible Possibla Possible
electro-diesel | traction tracticn traction traction traction traction traction
dual mode option for option for aption for option for option for optlon option

non wired non captive non captive non wired non wired

sections trolleybus trollsybus seclions sections
Hybrid Possible Possible Possible Possible Mo efficiency | Mo efficiency | Possible
electric- traction traction traction traction penefit benefit traction
battery dual oplicn for option for option for option for [ option
mode limited range | limited range | limited range | limiled range
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2.4 Trolley Bus and Dual Mode Bus Options

A tralleybus is a bus powered by high vollage electricity provided by two overhead electric conductor wires
drawing electricity from an overhead fine..
A dual mode bus is a trolleybus bus that can run on power from two different sources, (and is a hybrid

vehicle) typically electricity from an overhead line power supply and fram an on board diesel power pack,
although storage battery packs and may also be used, as well as fuel cells when these become commercially

available .

The diesel power pack can be, typically, a mechanical transmission providing an independent driveline or it
can drive an electric generator which can power the trolleybus glectric maotor directly when “off wire” at either
full performance, or at a reduced performance. The Renault PER 180 articulated dual mode troleybus
originally used in Nancy, France, is typical of a trolleybus with a full performance diesel mechanical

transmission for off wire service.

In the UK until 1984 trolleybuses, unlike motor buses, were not classified as Passenger Service Vehicles
{PSV), now knawn as Passenger Carrying Vehicles (PCV) and were subject to separate technical and
safety requirements set out by the HM Railway Inspeclarate [largely due to the wide scale abandonment of

UK troliey bus systems. :
The production of a dual mode trofleybus experimental insfallation in South Yorkshire in 1983 prompted a
change in UK legislation classifying trolieybuses and dual made trolleybuses, like motor buses, as
Passenger Carrying Vehicles: o

Although trolley buseé have higher ongoing operating costs 'compared with conventional buses, this
technology offers cost savings compared with light rail. These cost savings are achieved since there is no
requirement to maintain the rail infrastructure.

However, there are several fimitations of trolley buses. The average operating speeds are likely to be slower
than either light rail or high performance diesel busways, creating journey time disadvantages.

The analysis above demonslraies that the limited current availability of battery or fuel cell technology, so the
onty realistic option to use electricity in transport is to transmit power via overhead conductors (for both bus
and rail). This offers a number of benefits to passengers, the wider public, and the operator:

» Passenger benefits — lowes! possible noise levels, powerful but smooth accelerating and braking,

good ride quality, passengers are likely to benefit from other improvements in waiting facilities and
real time information;

Public benefits — towest possible emissions into the environment, low consumption of renewable
energy sources, low levels of greenhouse gases emitted including carbon dioxide;

Operator benefits — high mechanical reliability, lower maintenance and operating costs, operating
lifetime for vehicies could be extended.

There are several potential guidance systems available for trolley and dual mode buses, where the costs are
claimed to be about 50% less than the equivalent light rail schemes. Each system has been developed by
national and multi-national companies, The Civis/Chrysalis use optical guidance, whilst alternatives like
Bombardier have been built and tested on other systems. Examples of the guidance systems include:

Neoplan — entered service in Lausanne with diesel generator set, Also proposed as the N6141 DET
bus tramway, a 4axle, 21m version with conductor loops 20-30mm bhelow road surface that create
magnetic fields for guidance with AC current;

Cegelec AEG - promoted for Liverpool, which would use buried cables that guide the trolley bus by
induction - conventicnal overhead wires would supply the traction force;

L]
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» Civis/Chrysalis - Uses painted lines on the roadwsa
r ¥ seen by a computer recogniti
the Trolleycoach, power supply is by double overh ires, i ognition system to steer
oplions; ead wires, in preference io battery or diesel based

¢ Ansaldo Breda Stream - the most complex s i
. i . : ystem, but with the potenti i
disruptive overhead wires, it uses a magnelic pick-up to coltect priawer:h?‘rlotrz regfallaqe o oaly i
300mm x 600mmm trench; ! 3 flexible conductor in a

+ Bombardier GLT - example of a trolley bus that exhibi isti
. . ibits characteristi imi
with rubber tyres, _thls trolley bus uses conventional rapid transit overl(izzz?cf]:iosF o o trams‘.b!.lt
and current returning buried mono rail. . Hires. buthas a guiding

One of the advantages offered by trolley buses is the re ‘;"n'ent not to construct and then maintain th il
B in the rail-

based infrastructure,

Whilst the comparisons of service quality offered b
v . \ y trolley buses ar 1 ;
diesel bus units, such comparisons are not reported for Iéght rail-baszgiat\;ocﬁﬁgl’oeg?:sm pared with conventional

Consequently, the comparisons of service li
based solutions. quality may be less favourable compared with light or heavy rait

2.4.1 Comparative Costs of T rbl‘ley and D'ué'l, Mode Buses

Sin oclé . '

s :) rr?s ;rrggexi;nl? ﬁu{u?‘;ﬁ)d? puses do not-neeq to operate on rails, they offer considerable savings

expansive iheseg"déé'ts ¥s grrlts, Although the |nf;astructqre costs needed for the overhead wiring

Ty t’rolley busé’é'lgas,t] : goﬁcgggzgrt;y thhe anger life'span for 'lrolley buses than Conventiong! irjsgn; ©
\ ;18 3 , where i i i '

pic usg?l ey o ceniro rouiee reas conventional buses have a life span of just 10 years

p ;it;p&lécc;sggi{i%%t;?giitl;qseg ari ?Iightly higher than conventional buses, this cost

I 2 Incurred for overhead wire mai :

Ximised, intenance. If the us

xir these costs can be reduced, since the overhead wires will be used mor: ﬁ]ﬁérr?;liiil?fu?i?s

cost com ' i
arison does not take accounit of the wider environmenta! benefits achieved by the trolley buses

sn’se when oil reserves become more d i
. D Ve eplet :
economical, desﬁé?, the additiofial maintenance costg. =, iis has the potentia to meke trolley buses more

In North America, trolie i
VAT . ¥ bus infrastructure cost illi
offera 15 are about $US1 million per k - i
demonstgra't ;c;atr;t lTOSt advantages compared with light rail, ($UU517 — 35 n?illionm 20 rkhmJ v%ray o Thls
olley buses are relatively inexpensive compared with light rai perm). This comparison

There are no current ax
amples of trolley bus tech i

1o oo ley bus technology in the UK, although s
Trangt ot ggezzﬁ?cﬁw:tcecrﬁsosnfﬁy |n!rl<tJdIuced on several routes in Londgon stéﬁ:rgiﬁgr]otrps tE;Ssth fgsdagfgued
betweon lford ey ransit. It was suggested that trolley buseé ! initially i
| ing Reaah (oo, It stac 8y could be initially introduced
s d Ba ( rate practicatity and ef

grated to provide interchange with other modes, and ser\ye majzrflgzgﬁsgr;—trizgegrg::es couldbe

However, there i
are ho committed proposals to introduce trolley buses in the UK at the present time
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APPENDIX A

The following are the transport technologles lhal we recommend are not suitable for Halton and are nol
considered as part of any further option development and feasibility work .

3.2.2 Personalised Rapid Transport (PRT)

The most appropriate example of a PRT system is ULTra. ULTra is a demand responsive system of
driverless automalic cabs iravelling on a dedicated guideway. Passengers arrive at the UL Tra stations and
select their destination on the network. Passengers have the choice of travelling alene, or with up to 3
friends. Although waiting limes are very short, the average speed of ULTra is about 25km/h, and therefore is
slow, :

There are no commercial examples of ULTra yel, although these propasals comprise a network with
relatively small scale coverage, rather than an inter-urban network as envisaged in Halton,

Furthermore, ihere are a number of other key reasons why ULTra would not be suitable for Halton:

+« Insufficient capacity to serve a busy public transport corridor into and belwaen town cenires;

*  Slow journey,

e Very high capital costs given the low vehicle and line capacity.

3.2.3 Ultra Light Rail (ULR)

Whilst ULR uses lightweight vehicles with a smaller passenger capacity, these vehicles also have lower
procurement costs. Vehicles are normally self-powered, and use hybrid drive technology. ULR may be
particularly suited as an alternative high-quality public transport system in smaller urban centres, or reducing
the public subsidy neaded to support local rail lines, ULR allows:

« More frequent stopping points;

s Scope io divert from the existing rail corridor to improve access to land use development;
» The introduction of a more altractive, affordable system than the existing heavy rail.

The Parry People Mover is an exampls of ULR, and uses innovative ‘fly-wheel’ technology to power the
vehicle, and has the best environmental performance of any comparable mode for short disiance irips. The
fly-wheel can be re-charged from an intermittent elsctrical supply at the station during boarding / alighting if
stations are closely spaced. Alternalively, the fly-whee! could be re-charged using an on-board LPG engine,
or diesel or hydrogen-fuelled engine,

To date, the People Mover has been tested an the Stourbridge branch line, but has yet to be introduced as a
commercial operation. Passenger usage is low, and the journey times o Stourbridge Junclion are just 3
minutes. Current versions of the People Mover have just 20 seals, with aspirations to develop a higher
capacity vehicle. Furthermore, the low crash-worthiness means these vehicles can only be introduced as
part of a self-contained raute, it is not permitted to inler-work these vehicles wilh other heavy rail unils.
Essentially, these systems aim to offer low cost (affordable} options for marginal railways. Similar to tram-
trains, they are able to operate on unshared track, with a lower requirement far signalling, controlled level

crossings, fencing.
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There are also proposals to introduce ULR in the Greek town of Kal
¢ Rl amata, A & .
planneq, using a fleet of 8 hybrid diesel / electric vehiclez. These vehicie: hgv“:f: ﬂehfvork wilh 25 slops s
Six‘!o eight services woulq operate per hour, with a maximum speed of 50km/h ﬁpaolly for 45'passengers.
million, covering the marginal cost of conversion, rather than the construction of a \:ﬁ,:ﬁ:;l cosl is about £5
new system.

ULR could improve service quality on self-contained branch lines, ar networl

stations, However, there are a number of reasons why this technology is noks with short distances between

t viable for Halton,
* Intended for conversion of marginal passenger railways otherwise:

»  Requires construction / installation of dedic

- dted night of way using raitway type track;
+  Limited passenger capacily; 2

¢ Generally low line speeds;
s Difficullies with inter-working within shared fraffic langes "on street’:
+ Difficulties with inter-working with the existing heévy rail netwark:

*  Lack of heavy rail crash worthiness for intetaperabilily,
3.2.4 Monorail

A f(?onorail {or beam guidance syslem) comprises a Eun
and is usually elevated, Syslems are electricall
rubber tyres. S

e T'ail that acts as the track for passenger vehicles
ed, sa the level of pollution is low, with vehicles usiné

Monarails have a goad safely record, since they operate on & dedicated guideway separate from pedestrians

or other vehicles, However, the costs of co i i
: -k ) ; nstructing monorails are signifi i
; . 50 u e significantly more
rﬁgzg?;ﬁglfos‘s;e’x_cgl?gbfaorn £5 million 1o 5.75 n_nlhon per kilomelre, It is difficult 13; asseszxtﬁ)leenssz;ﬁalt)hﬁn Olfher
€ a busy commuter corridor inta Halton, or indeed the ability of the current MG brli(ljé]/;

désign to accommuadale a monorail t
. echnology. The majori isti i
dlstg_nﬁe;s, and primarily serve touris a!traciiggs. e o AL S AT e

manorail in Wuppertal, Germany, which is fully integrated

alternative technologies, and the operating spee b teipv b stgnificantly higher than

that the option is unsuitahle far Hallon.

44



REID RAIL

THE RAILWAY CONSULTANTS s

3.3.2 Bus Rapid Transit Using Guided Busways
Qverview

Guided busways are dedicated routes for buses, but more easily accommodated within a narrower right of
way than fully segregated busways (as discussed later). Guidancs can be provided in a number of different
ways, usually either mechanically, optically or electronically.

Gulded busway technologies have traditionally been developed in two ways:

» As a bus priority tool for local, carridar and wider urban bus networks; or,
« As a self contained rapid lransit technology alternative to light rail systems.

in terms of the former, most guided busways have been implemented as a means of avaiding traffic
congestion and service delays. They serve as a hus priorily measure and can be incrementally added over
time, Generally, these examples allow regutar service buses fo use the guideway if equipped with the
appropriate guidance mechanism. The guided buses are generally diesel powered and identical in
appearance and build specification 1o any other regular bus.

Guided bus technologies used in this way,Ausing discontinuous guideway, could well be the basis of an
enhanced and extended busway, particularly useful for accommodating buses on the lower deck of the MG
Bridge and for delivaring level boarding al bus stops.

The application as a rapid fransit system is less well established. The guided busway system in Adelaide
described later in this chapter is an example of a guided busway developed as a rapid transit system, albeit
using an urban corridor. Whilst the busway is continuous for nearly 12km, the guided section actually stops
well short of the city centre and it is therefore affected by iraffic congestion. Currently, there are no
continuous infer-urban guided busways in the UK or elsewhere, although inter-urban proposals do exist in
the LIK and a 25km guided busway is under construction in Cambridgeshire for completion in 2009.

The use of continuous guided bus technology 1o deliver bus rapid transit based on current experience

sugnests all of the available systems are slow and unsuitable for high performance rapid transit.

A. Bus Guideway Options

There are four principal groups of guided bus design and technology options commercially available at
present. These are:

» mechanical guidance, usually with a choice of kerb guidance, bul can be provided by means
of an embedded rail;

+ magnelic guidance;
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*  electronic guidance, using “wiggly wire” lnd
nelu

warehousi istics pi .
ousing logistics picking sysiems, - (eaologles Slfilar (o many dutomated
* optical guidance.

Only kerb guided busways ar
! * € a fully estailist
mechanically reliable, T} . Shed technology it —
proprietary products anc]iesg:::r Qui;:_lam_:e options have on?yyrag:::g;; and most applications have proved
“derailment” and slow running s:é)gd'g ations have siffera highly nu)l(:»ﬁ;‘se(ergi ?d ?rs e
! eething prabilems including

The most common form of guided buswa
number of examples of syc

guidance, new products
the following Table. Two

/ ¥ 18 that whigh i

h within the U ieh Includes maghanic Fgui

S K. as described later in this ohy ta guidance, §n_d _there are a
rging, and some of the gf aptar, Howevar, sven with kerb

; C haracterisii .
examples are discussed in {ha romw;ng";f,‘,fgj’; “r’f?ﬁ‘ newer syslems ara sef out in
LR i phsi
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Table 3.3 Alternative Guided Busway Technologies
t Applications Suitable for High
e E:;J‘;:Irig;and — - Performance Inter-Urban
Routes?
Mechanical kerb
guidance

Dual Mode Bus System
{DME System) Japan

Guided Bus System (GB
System) Japan

Similar i Spurbus or O-

Lateral kerb medhanical

Peopnetary praduct

guidanca,-x-

Bahn system (i e. Adelaide | guidance possiie
ard Essen)
Located on viaduct Lateral kerb mechanical Propnetary product,

exparimental

Mechanical guidance by
embedded rail

| Guided Light Transit

GLT developed by
Bombardler

+ Tesl track at Rochforte in
. |. the Belgium Ardennes

Mechanically guided

| central rail embedded in
«| Ihe roadway

Proprietary product,
Expernimental

TVR (GLT)

- ANF and
Spie-Enerirans bow floa,
dual-mode
diesel-electric

Developed by Bombardier

TRANSLOHR system

|- Developed by the Lohr-
g Elnduslne and Fiat

Ferroviara

‘ Mechanically guided

cenlral rail embedded in
the roadway.

Caen and for the Nangy
dual-mode trolleybus
systam subsatlltion

Praprietary product, slow
operating speed

Pralatype crculated on
the Trans Val of Marne
site, zouth of Paris, the
fral quarter 2001
Mechanically guided
central rall embedded in
b resaclway. First line
opened in Clermont
Ferrand 2006.

Preprietary product, slow
operating speed

Magretic Guidance

STREAM

Tested on dual-mode
brattery trolley bus
collecting power from the
track by

electromagnetic

' |: Bctivation of eletiric
'] contacts embedded in the

roadway

Trlesle on a 3.3 km ling
withi a 12 meters long
wehicla and a 18 meters
leng articulated vahicla
magnetic guidance

with an elecinc cable
embedded in ihe roadway

Proprielary produst,
experimenial

[ Inductive cable guidance

Cogelec-AEG wire

Channel servica lunnel
and on a tes] lrsck in
Newcastle,

Inductive cable guidance
system embadded in the
rothway

Proprietary praduct; slow
operaling speed

| Optical guidanca

Inductive cable queldance
{CIVIS)

Iris-bus and Malra
Transport International,
steering linked ta a vides
monitering system ard @
road marking recagnilon
system, Operated in
Rouen since 2001,
Clermaont Ferrand: aplical
guidance surface
delineation on the roadway
surfaco

Propnetary product, slow
openling speed

LL
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A.1 Mechanical kerb guidance

The first pilot line was the self-steering, Spurbus, kerb guided busway in Essen, 1980 fallowing a public
demonslration in Hamburg a year earlier. This system was later marketed commercially by Daimler-Benz as
the O-Bahn, most notably for the Adelaide to Tea Trae corridor. The research and development costs were
funded as part of a contract from the West German Federal Ministry of Research and Technology (BMFT). A

similar contract using “wiggly wire” inductive technologies was awarded to MAN but this project did not
procesd fo pilet line trials at that time,

The Essen pilot line, constructed in part along the alignment of a recently vacated metre gauge tramway,
used prefabricated concrete panels supported by sleeper's fixed 1o bored congrete piles for the foundations.

The entry points consisted of tapering steel girder rails which funnelled the buses down to the 2 60 metre
wide track way. i’

This pilot installation was opporfunistic since if replaced Essen’s street running lramways with a new high
performance standard gauge light rail system, including seclions of underground tunnel in the congested
central areas of the cily. The Spurbus was intended to determine whether the equivalent delays and
disruptions to the surface bus network in the increasingly congested city cenire could he mitigated by
constructing segregated bus guide ways along the former tramway formations.

Laler trials in Essen included the instaliation of wooden planked guided busway in a section of shared light
rail tunnel in the central area to explore the viability of reducing delays to buses by avoiding surface traffic
congestion. However, the exhausts from diesel guided buses were discovered to be unacceptable when

running in tunnels. Consequently, diesel-electric buses, operating as lrolleybuses were tesied, bul the
project was not pursued further.

In Essen guided buses were considered as complementary ta the new light raif system, and as a solution to

exploit tramway alignments to benefit the local bus netwark. The main lessons for kerb guided busways from
Essen are! ; ‘

» the reliability of the surface bus network improved using bus priority measures.

s the form of guidance was selected as regular busways would not physically fit within the vacaiad
- Segregated iramway alignments; i

e shared track operation in light rail tunnel required dual made buses to avoid pollution from diesel
fumes; -

* guidance is only used within the congested central area;
simple and low-tech equipment is needed to allow cheap retro-fit fo the regular bus network:
« itis not possible to share track operation with light rail;

+ lhe layoul causes considerable inconvenience to pedestrians and cyclists.
Adelaide

This 11.8km lang North East Busway is constructed along a linear park Joining the city centre to the NE
suburban shopping centre at Tea Tree Plaza. There are only two intermediate stops (one is also a bus
access point) and it is the longest example of a continuous kerb-guided diesel busway. The first section
opened in March 1986 and was completed in August 1989. Plans for a second guided husway have been
abandoned. Other Australian cities have not adopted guided buses, but a number have made limited
investments in conventional busways. Operation is line of sight throughout. In the city centre services can be
delayed by buses running in mixed traffic with limited priority. Guided buses use regular roads to serve the
outer suburbs. Other local services feed the busway, requiring passengers to interchange.

There are four reascns why the North East Busway represented a major policy shift compared to the Essen
rmodel:

» this technology was chosen instead of light rail for political reasons;
» itwas the world's first line haul guided busway application alang a major radial corridor;

» itwas the first fo use a conlinuous kerb guidance system {except in the city centre);
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« the preferred light rail solution was averturned by the wider poiitical considerations.

The outgaing Council's plans to construct a light rail line, together with a cross cily c_entre link to a.p.ropoxl?.ed
upgrading of the Glenelg Tramway to the southern suburios, was overl.urned b_y the incoming a_dmmlstrahon,.
The new administration refused to allow any tramway o run on street in the city centre, essentially because
of concerns about loss of highway capacity for other read users,

However, the technical reasons are relatively weak. Furthermore, it appears a relali‘.re_ly axpensive s_ﬂ:ﬂuhon to
deliver Q\‘Jali!y bus services. The kerb guided busway was not allowed access to the cily centre and is
consiructed parallel to an expressway. The guidance system does cause problems to pedestrian severance
in city streets, Competing bus services running along the expressway can offer faster off peak journey times,
even though the kerb guided buses can operate at speed_slqlf_ up to 90km/h,

A.2 Mechanically Guided Buses Using Embed_ded' Centre Rail

i i shani i \ses. The GLT syslem developed by Bombardier
The slof guidance is a mechanism developed for staering bu_ses . t
operatesgin Caen and Translonr has developed a similar vehicte that comprises twm_ roflers that lock together
1o form a 'V’ and fit onto a central guideway. Vehicles remain in guided mode at all times, and are powered
using a pantograph mounted on the roof. -

i ic - i ili ,000-5,000 passsngers per hour,
The capacity of these vehicles ranges from 80-250, wilh cap.ablllty for 2 _
Three spyste}r:m have been successiully introduced in Italy, with a further example in Clermont Ferrand.

A.3 Optically Guided Buses (e.g. CIVIS)

S i 5 hicles that use the guidance. The
CIVIS has developed both a guidance system, and sev_eral types of ve ‘ ,
optical guidance igenliﬁes the contrast between two painted white lines on lhe_road aglamsl the darker road
surface to steer the vehicle. Several types of vehicles were developed, rigid, single articulated and double

arliculated

i ither operate with electrical and hybrid power. In Rouen, France, the optical guidance was
i\;ilt]allﬁgg §§naillehet ofj?t\gora articulated buses (around 50 in the fleet), but with a cost of around £230,000,
these vehicles are significantly more expensive than copventmnal buses. It should be noted, _h:)wevgr, thfﬂ
the optical guidance is only used to achieve level boarding at present; it is not used for geng:ad runnl\ng along
routes except to negotiate some junctions. Furthermore, the CIVIS system has had 1o be withdrawn twice

due to concerns regarding cost and reliability.

There are sever.al issues that reduce the attractiveness of the opfical guidan-:;g system. Firslly, the maximum
speed for optical guidance is just 32km/h, so the journey times could be sagmhcantly sl_owerlihan the current
bus service. Furthermore, the oplical guidance is unlikely to be introduced in the UK, since it may have
difficulty meeting the required safetly standards.

A.4 Suitability of Continuous Bus Guideway as a Rapid Transit Option for Halton

As stated previously, ket guidance is by far the most common form of guided busyvay technology used, and
the only one used to date in the UK. However, none of the other options for emerging technologies offer

significant benefits, since:

» few have bian commercially deployed and operational service Sxperence is therefore
limited;

» some are near market, whilst others are deployed in pilat or trial applications;

o all are proprielary systems exclusive to one supplier group;

o they are low performance in characleristics at present,

» some may encounter regulatory (safety related) difficulties in the UK
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Recommendation

This study does not exclude the application of guided bus technologies as a traction option for bus hased
rapid transit solutions for Halton .Overall, however, it is concluded that all of the alternative technolagy
options to kerb guidance are presently unsuitable, or insufficiently developed, for inter-urban high
performance guided busway applications in the UK, as would be required for Halton.

This cerlainly does not however preclude the use of bus guidance for level boarding and alighting and if

huses were to operate on the MG Bridge in place of trams, a form of guidance is likely to be needed for safe
operation within the limited structure gauge clearances.

A.5 Other Guided Bus Operational Considerations

The UK has increasingly explored the potential for guided bus technology, as an alternative to the private car
for rapid fransit applications. This policy dellvars highly visible new investment in public transport systems
and can ofien generate additional patronage. These systems are normally carefully marketed with no
mention of it being essentially a bus: ”

The market proposition made to potential purchasers by systern suppliers and promoters is broadly that
guided bus based rapid transit technelogies offer greater operating flexibility and potentially lower capital and
operating costs than light rail.

Guided busways are rarely selecled on technical and technology grounds alone. So far, all of the recent
guided bus rapid transil systems outside the UK have been introduced as either urban services, or along self
contained dedicated urban corridors or as part of the urban distributor network. Excepit for those planned in
the UK, none are inter-urban in nature. ‘

In the UK, the maximum permitted length of a rigid bus is 12 metres and 18 metres for twin seclion
articulated motor buses, trolley buses and hybrid buses. The maximum permitted width is 2.55 metres. There
may be allowance for increased length rigid buses of up to 15 metres and some increase in permitted widths.
Of the available guideway technology options, the kerb guided systems would be restiictive for requiring
wider vehicles, effectively requiring guide planks to be re-gauged, and reconstruction of infrastructure.

Mast kerb guided diesel bus systems have been confined to 12 melre rigid or up to 18 metre articulated
buses, all 2.5 melres wide. Oplical and electronic guidance technologies would be fess affected.

Nevertheless the later systems have all generally restricted operation to an 18 metre maximum length and a
2.5 melre width, -

No guided bus system has adopted larger buses. Double articulated buses longer than 18 metres have been

produced as conceptual prototypes, and have entered revenue service in Bordeaux, Geneva and other cities
but not on guideway.

As detailed previously, there is presently a limited choice of commercially available guided bus technology
options. Wilh the exception of kerb guidance systems each of these mechanical, optical and electronic
guidance technology choices are proprielary systems supplied by individual manufacturers. Many of these
designs / intellectual properties appaar to ba profected by suppliers’ patents or licensas.

Guided busways therefore remain on emerging technology, where the early simple machanical kerb
guidance types are the mosl established. Market trends show that these are being replaced by better or

improved mechanical guidance producls as well as sophisticated optical as well as new electronic guidance
technrologies.

The UK has adopted a significantly different policy framework in promoting the kerb guided diesel busways
for high performance rapid transit applications, compared to elsewhere in the world. With the exception of
Adelaide, these have generally anly been adopled elsewhere to a limited extent ag highly specialised
solutions for fackling problems within the context of the local urban bus network and not as a rapid transit
fechnology option.
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The UK government has allocated £92.5million for a kerb guided busway between Cambridge, St lves and
Huntingdon and aver £78 million for a kerb guided busway between Luton and Dunstable. Unusually, these
are infer-urban guided busway rapid transit projects,

The only diesel guided busway used for rapid transit is limited to the 11.8km system in Adelaide, since no
other equivalent kerb guided busway has yet been implemented for high speed inter-urban rapid transit.

A.6 Comparative Cost of Continuous Bus Guideways

Guided busways are generally promoted as lower cost alternatives to light rail and tramways. Although unit
costs of appear to be broadly similar to those for light rail and tramways, the lower capital cost estimates are
dependent an providing only limited amounts of dedicated right of way.

Similarly, the headline direct unit operating cost per ve.l'iic!e can be less than for light rail and lramways. The
guided bus tends to have significantly lower passenger capacity, typically 30 = 50% of modern light rail
vehicle, together with a vahicle life of 12 — 15 years before renewal compared with 20 — 30 years for fight rail.

Robust comparisons of capital costs for guided busways and light rail and tramways are difficull to
determine. For example in Nancy (Alsace — Lorraine) the guided busway network is an incremental upgrade
of the earlier dual mode (hybrid) articulated trolleybus system.

Consequently in this case, the extant trolleybus power supply and overhead line equipment was generally
reused; Utilities diversions were minimal and no significant project cost allocations were made for track
costs, since much of the existing bus priority measures were largely re-used. Capilal works were largely for
the installation of the central mechanical guidance rail located in existing carnageways.,

A.7 UK Examples of Guided Bus

Kesgrave, Ipswich

A 200 metre pilot guideway with a combined foot and cycle path alongside was constructed, but the
guideway could only accommodate 2.4 metre wide buses bul has since been re-gauged for 2.5m buses.
Regular vehicles are thereby prohibited, with lraps prevenling unauthorised use.

The guideway is used by a single bus route, allhough it seems any other operator could use Il if suitable
vehicles are used. The route has alse been re-equipped with new bus shellers, permanent bus lanes and
traffic signal detection. Detailed passenger informalion is available at bus stops, and via the internet.

The guided buses are high floor singte deck rigid. Whilst this service has increased passenger usage, the
comptementary service quality improvements are an impertant factor in achieving these objectives.

Leeds

The construction of a E4m guided busway covering 2km of the AB1 Scott Hall Road and 4km of the A64
corridor were completed in the 1990s. The scheme comprises several short seclions of one-way guideway,

The Leeds approach adopts short sections of guideway on the approaches lo junctions as a means for
buses 1o avoid general traffic congestion. The guideways are constructed from reinforced concrete with
separate kerbs for the buses’ guide wheels. An unguided inbound centra-flow bus lane is also provided.

The guideway has reduced peak bus journey fimes by up to 50%, and improved journey time reliability.
Between 10 — 20% of bus passengers have swilched mode from car, equating to about 500 car drivers per
week, Bus frequencies have been increased in response to the patronage growih. Research identified the
outbound guideway saves up to 3 minutes per bus in the evening peak, with the inbound guideway saving up
to 5 minutes in the morning peak.

Bradford

In 2002, 2.3km of guided busway opened, built in five sections as part of a 3.7km quality bus corridor, along
the A641 Manchester Road. New pedestrian crossings, foolpaths, seats sel into a major landscaping
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scheme were also included. The guided busway was also accompanied by a reduction in adj i
> W t hi F
gpeaad limits to S0km/h, - i

Sussex "Fastway”

In 2003, construction of the 24km Sussex "Fastway" kerb guided diesel busway scheme commenced. The

scheme includes 9km of regular busway plus 2 5km of kerb guided busway, linking Gatwick Airport with
Crawley and Horley.

West Edinburgh

In 2004, the 8km, £10 million, West Edinburgh Busways (WEEBS) "Fastlink” kerb guided busway scheme
opened from the cily centre to Edinburgh Park. This consisted of 3.45km of on-street bus lanes plus 1.5km of
1war_1 track kerb guided busway and other bus priority measures, along with upgraded bus stops along the
entire route and associated parking and traffic Management measures. There are 4 stops located along the
guideway sections and services were initially provided by 30 guided buses.

The guided bus system has been designed for future conversion to a light rail system, typically where street
tramways are planned/laid out to be upgraded to full metro systems at some future time. It is intended 1o
con;!ruct LI!'IE 2 of the proposed light rail system fram the city centre to Newbridge on the kerb guided bus
corridor. This solution is therefore: " ;

+ an interim or transient measure;
¢ aprecursor to lhe adoption of light rall; and,

s abus priority tool,

Luton and Dunstable (Translink)

lee Translink guided bus proposal linking Luton, Dunstable and Houghton Regis uses part of the former rail
alignment between Dunstable and Luton. In addition to serving several major residential areas in Dunstable
Houghlon Regis and west Luton, Translink will provide interchange with two rail stations in the town, and !
prowc_ie a connection to the expanding London Lutan International Airport. The guided bus will also éupport
the wider regeneration ohjectives in the town, by significantly improving access to key employment sites.

Transiink is expecteq to cul peak journey times between Luton and Dunstable by 50%, and is expecled to
attract about 9,000 trips per day. A public inquiry into the proposals commenced in February 2005,

Cambridge, St lves and Huntingdon Busway {superCAM)

This proposal will use the former rail alignment between St ves and Cambridge. About 26km of segregated
bus route between St Ives and fhe northern fringe of Cambridge is proposed, this will also serve the
proposed new settlement at Northstowe, with park and ride planned for St lves, Northstowe and
Trumpington.

qugs will operate on-street through the centre of Cambridge, supported by a comprehensive system of bus
priority measures in Cambridge to reduce existing journey times. Access to the guided busway will be
enforced through quality bus partnerships. The public inquiry was recently completed and construction
commenced in 2006, with an expected opening date in 2009,

The financial and economic feasibility of light or heavy rail was also examined for both proposed systems in
Bedfordshire and Cambridgeshire. The results demonstratad the guided busway system delivered a stronger
fmanpial case than either of the rail-based alternatives examined, This conclusion indicates guided busways
provide an atiractive alternative when passenger volumes are lower,

Funding has been agreed by the Department for Transport (DfT) for both schemes. It is inleresting to note
both ro_ules incorporate sections of on-street running in central Luton and Cambridge to improve access to
the main retail and employment centres. Both systems also extend beyond the guided busway to serve
major residential developments.
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B. Bus Rapid Transit Using Busways

B.1. Overview

Runcorn possesses the only Busway in the UK originally using a 22km network consirucled_ln the 1_9?03 o
light rail dimensions, theoretically allowing conversion to light rail / tramway at some future time. This is a
significant embedded investment.

It was designed to serve residential areas, schools, local centres, employ_ment areas and the main shopping
centre. The low density land use patterns were described as complemenling the Runcorn_ husway concept as
a local area distributor though extension of the busway into Widnes would be infer-urban in character like
successful busway systems in the US. S

Regular busways aim to replicate those features of light rail that_are mosl altraclive to customers, parlicularly
service quality and the dedicaled, physically segregaled, o_peratlng allgnments. T_hey perfo_rm the same
function as guided busways, and offer the additional benefit _of a fully dedicated I1|ghway allgnmeqt wherge
narrower alignments are not a physical constraint, Buses using regu!ar_' busways require no technical
additions or adaptations, and can be up to 18 metres long (in the UK} if they are to also operate on street
{within the highway). "

Physical dimensions in excess of this can enly be permified provided if;
» The bus remains caplive lo the reguiar busway,
» The regular busway is not, nor becomes, adopted highway.

Regular busway systems offer a high level of bus priorily, with dedicated rights of way. They usually include
highway construction works and established traffic management systems to maximise the level of bus

priority.

In practice, the maximum limiting operaling speeds along regular busways will be those permissible a}ong
any similar section of public highway. This means that limiling speeds ofrup to 100km/h may be permitted,
which is considerably faster than typical guided busways although Adelaide does operate up to that speed.

Regular busways may therefore offer superior performances compared 1o guided busways over lenger inter-
urhan networks. Physically segregated busways, like all segregated systems where_dedlc.alted stops and
stations are provided require particular attention to design measures aimed at ensuring raising |)a§serwgel'
confidence with regard to tackling crime and fear of crime, to a greaterldegree than is usually provided for
on-street systems such as regular bus services. The design and secgnly measures lyplcally used at UK
heavy rail stations and at UK light rail stations weould need to be considered for adaption for any segregated
bus based rapid transit scheme

B.2. Busway Opftions

Busways share similar characteristics to light rail, more st than the generally lower performing guided
busways, and, like light rail, can include some ar all of the following:

« exclusive bus lanes, bus streets, and dedicated right of way busways;
¢ quicker journeys;

+ less traffic delay,

« bus traffic signal priority or pre-emplion;

e better service quality {service reliability and puncluality);

+ complemeniary traffic management,

s easier access boarding/alighting patterns;

+ complementary land use policies;

+ belter passenger facililies and amenities at enhanced bus slops;
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¢ track sharing with emergency services.
Busway design solutions are highly diversa and include:
» operalion along wholly dedicaled and separate right of way,
* the use of highway median strips;
* the use of abandaned railway alignments (where lateral dimensions permit);
¢ bus only lanes enforced by physical kerb segregation;
* bus only lanes enforced by rigorous enforcement traffic of regulation orders,
Any extension of he current Runcorn Busway might use 5!1y or all of these approaches.
B.3. Other Busway Operational Considerations
Mast regular busways are adopted highways; especially those designed within the existing highway

boundaries, though not necessarily within the general running carriageway, for example, busways built within
highway median strips, and within edge strips. 3

As with guided husways, regular busways can be constructed to serve two distinct roles:
+ most commonly as a bus pricrily lool for local, corrldar and wider urban bus networks: or,
¢ less commonly as a self contained rapid transit alternative to light rail and tramways.

Itis in the latter context that is most relevant to Halton in this study.

Regular busways are often proposed as a means to provide a means of improving the efficiency and
effecliveness of existing line haul bus services in an affardable way by convarsion to rapid transit.

There is renewed inlerest in busways {guided or not} as a rapid transit option in the UK, Europe and the
United Stales, given the limited capacity lo fund the number of light rail and heavy rail schemes planned or
proposed i P .

Busways may be intended as a pre-cursar 1o light rail, or a substitute if light rail is simply not affordable,
given the recent cost escalation that makes it challenging to achieve the nacessary cost benefit ratio needed
to abtain Government approval.

B.4. Comparative Costs of Busways

The buses themselves are comparatively inexpensive to buy and provide the core of many towns and cities'
public transport network. Diesel bus operation avoids the capital outlay for elecirification costs for a regular
light rail line. However, there is a perception that buses offer lass comfort, convenience and speed than
either light or heavy rail based technologies. The ptanned physical ridership capacily of a well designed
busway can be equivalent to, or exceed, that of some light rail carridars.

The construction costs of the busway itself will be similar to highway construction costs. Complementary
traffic management costs of busways are likely to be similar to that for light rail, for a given level of priorily.
However, the costs per passenger are likely to be higher, since a higher number of lower capacity buses will
be required compared with light rail, for maintaining a good service level and supplying sufficient line haul

' |€/ passenger capacity.

B.5. Global examples of Busways

UK and European applications of regular busways tend to be as part an the urban or local bus network. The
United States has possibly made the largest invesiments in busways which exhibit inter-urban rapid transit
characteristics. Some of these numerous applications are set out below. fallowad by some other examples
from elsewhere.

= Housion, Texas,
+  Washington, DC (Shirley Highway)
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s Los Angeles, California {El Monte Freeway);
« San Francisco, California (Highway 101);

« Oakland, California,

« Miami, Florida;

» Piitsburgh, Pennsylvania;
+« Orlando, Florida;

s+ Hartford, Conmacticut,

« Cleveland, Ohia;

+ FEugens, Oregon,

s Charlotte, North Carolina;

» Nashville, Tennessee.
Other high performance bus systems wilth inter-urban characteristics include:

* Curitiba, Brazil; -

« Sao Paclo, Brazil}

s Uftawa, Canada;

o Quito, Ecuador;

« Caen, Francs,

* 1Lyon, France,

: Nancy, France.

The'Zuidtangent in the Netherlands is a high quality public transport connection between Ijmuiden and
Weesp via Haarlem, Schiphol and Amsterdam. It offers a fast connection, with a dedicated busway for most
of the route, and priority measures elsewhere to ensure reliable journey times,

Patronage levels shortly after opening were 10% higher than expected. The initial 24km route is designed to
minimise the maintenance requirements, and could also be easily converled to a light rail alignment. An
exlension is planned, at either end of the route to extend the total to 40km.

C. Light Rail Rapid Transit

C.1. Overview

Given the context of fhis study for Haltan, including an estuarial crossing, and supporting policies seeking
improved high quality, car compstitive, north-south public transport connectivity's the principal consideration
within the light rail category cover both high performance urban and inter-urban light rail systems.

High performance light rail systems are generally defined as a category of light rail which aim ta combine the
speed and performance of modern light rail technologies with segregated high speed operation generally
along easily graded, wholly segregated alignments where possible, with limited shared traffic lane running.
As with many other high performance public transpor options, there are no clearly defined boundaries
bietween (line of sight} inter-urban light rail systems and heavy rail type (signalled) light metros.

In general, high perfarmance light rail alignments in the UK incorporate 80kph line of sight operational
practices (except the Tyne & Wear Metro and Manchester Metrolink railway sections). In contrast, the
European and North American examples have signalled systems, even though operational maximum speeds
may be very similar.
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The characteristics of high performance light rail systems can be broadly summarised as:
* operafion along dedicated, wholly physically segregated alignments;
« often along former heavy railway alignments;
= wholly fenced alignments with simplified railway type signalling;
» use of former heavy rail or metro alignments!
+ permitied line speeds in excess of 80km/hk when signalled;

» line of sight;

* limited or no operation on street’
¢ not usually inleroperable with heavy-réii_ "
s low or high platforms for level boar&lng.

s fewer intermediate stops / st&_xﬂons on line of route;

= clectrification at higher voltages than permitted for on streat applications;

¢« high fleor or level boarding rolling slock generally heavier than typical street running
framways, :

C.2. Light Rail Technology Options
Essentially higher performance light rail systems pérform the same function as regular heavy passenger

railways with the additional bensfit of achieving higher rates of accelsration/deceleration and lower dwell
times by virtue of their superlor performance. ]

Light rail systems have the capacily to utilise more steeply graded routes than is possible with conventional
heavy rail passenger services.

The table below summarises the pe:‘l’brmante char&cteristics of the three types of typical light rail operating
systems — these are segmented by the nature of operation, rather than the type of technology.

Light rail systems technologies have been exploited in two ways, each distinctively different. These are:

* asan urban light rail system, requiring line of sight street running and intar-working with
other road traffic - this is typical of the newer UK light rail systems;

* asa rapid transit technology alternative to heavy rail and metros.
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Tahle C.2 Light Rail Characteristics
System Performance Characteristics Examples
Street trarmways Generally with low level or street-

A general lerm applied to low to | level platforms or simple kerbside | Blackpoel Tramway
medium  perormance  lighlt  rail | tram stops. Limiled traffic priorities
throughout Europe. Commaon | Maximum speeds limited to posted | (Starr Gate lo Fleebwood)
American terms used to describe | highway speed limits  The spesd of
trams are streetcars or lrolley busis, | slreet framways Is relatively slow
due Imited fraffic priarilies in cily
Tramways typically use single | siréats and operaling i mixed traffic:
veliicles ngid or single afticulated | Average stop spacing 300m - B0

trams and wsually oparale o oily

straats in mixed iraffic,

Urban light raif Operating on  streset and on.| South Yorkshire Supertram
Medium 1o high performance lighi | segregated aignments. Low level or
rail using larger vehicles or multiple | street-level platforms (if platferms at | Naitngham Expeeas Translt
vahiles that operate on cily streels | all) although there are exceplions
or sagregaled rights of way, or @
ribture of bolk Slgnificam raffic pricrdy, Maximum
gpeed limited to posted highway
Also uses high level tram priorities, | speed limits or up to 80km/h on un-
a4, frambaan signalled  segregalion hoerage
sfation spaging 600m — 900m

Manchester Metrolink {city centre)

Inter-urban light rail Fully segregated alignments. up te | Tyne & Wear Metra
Medium to high performance using | B0 kph bne of sight. Higher speads

trains of multiple vehicles operatirg | pacmilted with signalling g
either on the surface, viaducts, or in taihe
underground  subways  or tunnils. || Average statien spacing 800m -
There & no tack sharing or | 4000m Interurban Jight rail can
interworking with other modes, but | operate at relatively high speeds;|.
private rights-of-way can often be | when operaling on  segregated
|_shared with freight trains at fught Iracks,

Manchesier Matrolink Bury
Altnncharm owlside the city cantre

There were substantial investments in light rail and similar “light” railways worldwide in the first part of the
twentieth century. For the most part, except perhaps in North America, many of these were rural tramways or
light railways, including many examples in France and Belgium.

Many of the conceplual approaches used by the original elecirified inter-urban light rail nelwarks in North
America have resonance today, and the basic principles are still applied in present day interurban light rail
applications. Most, but not all, of these inter-urban light rail lines were electrified.

Oltawa is an Interesting example of a shift towards a low floor diesel light rail instead of an existing busway
system. Similarly, in Holland, a number of rural and secondary passenger railways employ diessl powered
interurban type light rail rolling stock. Electrification is not a prerequisite for inter-urban light rail applications.

There is no absolulely clear cut boundary between tram-train, as described later, and light rail, in terms of
operational and network capability. Light rail can, undar certain safety case or risk assessment conditions,
inter-operate to some extent with heavy rail. This is complicated by the different national safety standards
applied by different countries, A more delailed discussion on inter-operability can be found later in this study,
dealing with tram-train.

C.3. Other Light Rail Operational Considerations

There is often strong local polilical support for new light rail systems, since the promolers of new systems
identify the wider social and economic benefits that have occurred elsewhere. The integration of new light rail
nelwork is usually accompanied by complementary measures including extensive pedestrianisation of the
city centre and parking resiraint. One of the factors contributing to this support is the favourable parception of
service qualily. The recent report by pteg endorses this conclusion by presenting evidence that light rail is
more successful encouraging car drivers 1o transfer than alternative modes through;

+ freguent services with reliable, attractive journey times to nval the conventence of car;
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 versalility to operate at high speeds on segregated sections, yet provide convenient access
to the city centres:

¢ wider economic, environmental and safety benefits;

= high quality, comfortable, reliable vehicles that has successfully persuaded car drivers to
switch;

*  easy access for mobility impaired, or those travelling with children or luggage. Whilst modern
accessible vehicles have been introduced, some cities still use relatively old rolling stock that
ofters limited accessibility.

When considering conversion of heavy rail passenger services 1o light rail, thera are a number of potential
benefits including: :

¢ reduced cost of operation (and the potential for a reduced subsidy requirement); yet, the
modern light rail vehicles offer higher quality rolling stock than thal provided today;

« the potential for improved servics frequencies and improved city centre accessibility;

» the restructuning of services to meet local demand and be more responsive to local trip
paiterns, ;

. .lhe opportunity, through operating lower floor fight rail vehicles, to provide more ‘stations’ lo
improve access and make better use of the rail corridor;

* opportunities for local autonomy, involvement and “ownership' of decision-making;

» bettarintegration of the rail corrdor with other modes, as its frequency improves.

C.4. Comparative Costs of Light Rail

A range of funding mechanisms has been secured for existing UK light rail systems, which are generally
more costly than bus-based solutions, but slightly less costly than a heavy rail alternative,

For example, the first phase of Metrolink was funded through a combination of Section 56 grant from the
Department of Transport, and borrowings from Greater Manchester Passenger Transport Autherity. The
pfivate sector has demonstrated a commitment to delivering light rail systems. This interest and support is
given, d_esr._ui_!e the significant risks that are usually associated with the delivery of such systems. Promoters
face alS|gn|flcant hurdle, in securing Government support for their project, at a reasonably sarly stage, and
attracting private sector interest to secure the other funding sources. The difficulty in securing private sector
monies will increase, if Government support is nat forthcoming,

Tr_le private sector demonsirated an appelite for invalvement in light rail system by coniribuling almost two-
third of the total costs for the second phase of Metrolink to Eccles. Furthermore, the Croydon Tramlink
system was funding by a Private Finance Initiative involving Amey and an off-share company. Significant
revenue shortfalls for the concessionaire meant further bank funding or restructuring was needed to continue
lre_:ding. These difficulties, and the under-performance of several other systems, may have diminished the
private sector appetite for such transactions. The recent National Audit Office report confirmed severai
systems were facing revenue shortfalls affecting UK light rail systems ("Improving Public Transport in
England through Light Rail”, April 2004).

ﬁgction 56 grants were secured for the (nitial fight rail systems, but changes in ithe funding regime removed
this funding mechanism. The Bristol and South Gloucestershire light rail system proposed hypolhecating
revenue from road user charging to cover the gap between operating costs and revenue. There was public
suppqu for rc_)ad user charging, but anly if the light raif system was complete prior to the introduction of the
Charging regime. At present, this scheme is not being taken forward for implementation.

The concept of ‘capilalising subsidy’ offers an innovative funding mechanism if light rail replaces a loss-
making heavy rail service. Instead of continuing o provide financial support o covar the difference between
revenue and on-going operating costs for loss-making heavy rail routes, capitalising subsidy allows the on-
going revenue support 1o be invested in infrastructure, or the procurement of rolling stock. Both Croydon
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Tramlink and parts of Manchester Metrolink have taken over former heavy rail alignments, and the subsidy
previously Used to financially support these servicas has been re-allocated o part-finance the infrastructure,

The DIT did not grant approval to three light rall schemes following a significant escalation in (he schemes
capital costs. Funding anncuncements for Manchester Metrolink Phase 3, Leads Supertram and the South
Hampshire Rapid Transit System have either been delayed or been wilthdrawn, with promoters required to
reduce the capital costs, or seek alternative funding mechanisms or alternatives to light rail.

Dialogue belwean the DFT and the scheme promoters in Leeds, with some cost savings of about £250 million
achieved through changes in approach to procurement and risk, and re-scoping the definition of the project
failed to save the scheme.

C.5. UK Examples of Light Rail

The 11 mile Blackpoo!l Tramway between Starr Gate and Fleetwood, has survived as a coastal tramway.
Whilst the segregated alignment to Fleetwood used to exhibit inter-urban characteristics, later infill tand
development means this section it is now entirely urban in character and operates as a low speed street
{ramway. The conversion and significant extension of the Blackpool tramway into a modern urban high
performance light rail system is now a key resort development theme,

Many of the newer light rail schemes in the UK exhibit inter-urban light rail characteristics along pari of the
route. However, the systems themselves are all urban in character. The inter-urban seclions of these
systems are all examples of conversion, reuse or adaptation of former heavy rail alignmenis. The
combination of re-used railways and madem low floor high perfoermance light rail vehicles is an increasing
global trend. The ulilisation of heavier rolling stock for inter-urban light rail is reducing the number of
examples for fully signalled heavy rail Irack sharing applications. The UK systems exhibiting some inter-
urban characteristics along part of their routes or alignments are:

. Manchester Metrolink (to Bury, Altrincham, Eccles);

. Midland Metro (Birmingham (o Wolverhémptonj;

. Cro.ydon Tramlink to Wimbledon; ;

. Tyne & Wear Metro with permitted héavy rail track sharing to Sunderland,
. Sheffield Supertram (Line 2 to Meadowhall);

. Nottingham Express Transit (when on railway alignment).

Tyne & Wear Metro

The opening of the Tyne and Wear Metro in 1980 connected under-used suburban railways. The system is
fulty segregated, with no sections of street-running. The segregated nelwork permits a relafively high
operaling speed {37.8km/h), with an average spacing of 1.3km between stations. A tunnel under the city
centre improves access to the main retail and employment areas in Newcastle. The network was
subsequenily extended to Newcasile Airport and Sunderland. The Metro revitalised local rail services in
Tyneside, with the introduction of new rolling stock and more convenient city centre access.

Croyden Tramlink

Croydon Tramlink comprises a 28km network, with routes from Wimbledon to New Addington and Elmers
End via Croydon. Tramlink attracts significantly higher patronage than the former rail service between
Wimbledon and Croydon through a combination of higher frequencies (trams operate at least every 10
minutes) and better sarvice quality. Although the majority of passengers using Tramlink were abstracted from
hus, about a sixth of passangers have switched from car.

The service is mainly used by commuters {(45%}) and shopping (26%). Similar to Manchester Metrolink, the
mixlure of segregated alignments (Wimbledon to Croydon, and Birkbeck to Beckenham Junction) and on-
sireet running in Croydon town centre means the average operating speeds are just 24km/h, with an average
distance between stations of just 0.7km,
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Manchester Metrolink

The completion of the first phase of Manchester Metrolink formed part of a wider masterplan for light rail
serving the Greater Manchester conurbation. The heavy rail service was operating at 4 loss, offering a poor
quality, unreliable service. Metrolink Phase 1 significantly improved services to Bury and Alfrincharmn, with up
to 10 trams operating per hour. The route uses much of the former heavy rail alignments, with on-strest
runmning via the city cenire.

_The conversion to Metrolink has provided a significantly balter service. Patronage is over 80% higher,
including a doubling of off-peak trips. The average operating speed is 37.7km/h. This is slightly siower than
the Tyne & Wear Metro, raflecting the on-street running via the cily cenire,

The average gap between stations {1.1km) is also less than the Tyne & Wear Metro, and this is consistent
with the close spacing of stations in the city centre. Whilst 60% of Metrolink passengers were abstracled
from the former rail service, aboul 20% of passengers were abstracted from car. This has generated
significant environmental benefits;

D. Tram-Train as a Rapid Transit Option

D.1. Overview

The tram-tra_in concepl is increasingly popular and provides a means for light rail vehicles to access and use
heavy rail alignments where there is the opportunity. The essence of fram-irain is heavy rail interoperability
and ta daliver greater aceessibility within communities

Tram-irain was first introduced in Germany in the late 1970s in response 1o a need to improve the suburban
rail track fo allow shared use with light rail. This concept links urban tramways with regional heavy rail
networks 1o deliver significantly belter access to the city centre if the main rail station is located remotely
from the main employment and retail areas. This is achieved by infroducing heavy rail vehicles anto the
urban tram alignment, frams are not exlended to operate on the heavy rail network.

The first stage in developing a tram-train network was the extension of the Albtalbahn, an electric suburban
light rail line from Karlsruhe 1o Bad Herrenalb and Ittersbach. In 1979, the network was extended through
central Karlsruhe using the tram network, then north to Neureut sharing the track with freight trains on a
lightly used branch line. The shared sections were electified, Dual vollage frains were developad, using
different types of cab signalling for each type of traction.

High speid inter-cily Irains, freight and the local tram-train services are permitled to use the infrastructure.
Strong local support for tram-train within the Karlsruhe hinterland has led to the tram-train netwerk bring
expanded tc 470km

D.2. Tram-train Technology Options

There are two approaches that are usually adopted within iram-frain technology:

¢ Metro lines, where all mainline trains are replaced. There is no requirement for inter-operability
compatibility with mainline trains. These lines are permitted to use regular modern high-speed tram-
trains (of up to 50 mph or 80 kph maximum permitted speed on unfenced railway alignment and
potentially 90 - 100 kph, subject 1o risk analyses). Line 2 of the South Yorkshire Supertram
(Middlelwood to Meadowhall) and the Bury to Altrincham lines of the Manchester Metrolink are typical
examples;

*  Metro lines, which require the trams 1o share tracks with mainline trains, passenger and/or freight, for
some or all of the time.

If lh_e difi‘ere_nt types of rolling stock are required to inter-work with each other at the same time, {rather than
at different times of the day), metro vehicles must be entirely compatible with the mainline trains, and the
signalling and safely systems.
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Both Bombardier and Siemens have developed rolling stock sultable for tram-train. The ‘Flexily Link" has
been successfully introduced in Saarbrucken, to permit travel from the rural hinterland 1o the city centre
without interchanging. The innovative rolling stock also offers a high level of passenger comfort, with air
conditioned interiors. Siemens have developed similar rolling stock, and these units have successfully been
introduced in Karlsruhe.

Tram-trains can tackle many of the difficuilies associated with high costs for running “mainline” trains along
economically and financially fragile passenger routes. Tram-rain is able to address the problems of;

* poor acceleration and slow braking which restricts the number of stops 1o maintain line capacity -
tram-lrain offers scope to introduce extra station stops;

= the high “mainline” frain unladen weights are usually double that of similar capacity/sized tram-trains,
which requires much heavier duty, and more expensive, track design standards and much higher
maintenance cosls, parlicularly for locomolive hauled trains;

« slow braking and higher welght prevent drivers stopping within “line of sight” and require expensive
signalling and level crossings have 1o be fully protected by signals, gates or barriers — this restricts
the availability of train paths, and reduces capacity. In contrast, fram-trains can run al any frequency
required generally at 5 minute intervals or less; ;

s stations typically have underground passageways and footbridges to allow passengers to cross the
line by a grade separated route; in contrast, pedestrians may walk over dedicated tram-train track
segtions at pelican type signalled crossings.

Tram-train can reduce or eliminate axpensive signalling and track circuits. Services can be extended via new
alignment, since the rolling stock performance of tram-train Is superior to conventional heavy rail vehicles. It
allows tram-train to climb significantly steeper gradients, and reduce the costs of idenlifying engineering
alignments. e

One of the factors contributing to fhe succass of tram-train is often the distance from the rail station to the
main employment areas. A walking distance of about 10 — 15 minutes from the main rail station is usually
required to develop a successful tram-train business case. If the distance is too shord, there is no particular
deterrent to walk to the destinalion, The ability for through running and the time savings achieved are among
the main benefits of the ram-train. '

Consideration must also be given to the population calchments being served. Tram-train systems are not
suitable for densely populated corridors in metropolitan areas, since capacities are insufficient to cater for the
likely demand. Furthermore, a sparsely populated area is unlikely to generate sufficient patronage to develop
a robust financial case.

D.3. Other Tram-Train Operational Considerations

Whilst most light and heavy rail systems share the same track gauge of 1435mm, they do not share a
common loading {infrastructure) gauge. Careful design solutions have to be found to the problems of
platform heights and widths, bridges and fixed equipment, lunnel and safe mutual dynamic passing
clearances and other line-side structures when cperating over bolh systems,

There is also a need to share platform faces, or if separate platforms are used, the problem of safe mutual
clearances for both types of rolling stock when running through each differing type of plaiform. Wheel, iyre
and track tyre specifications can significantly differ between light and heavy rail networks, to the extent that
there is no safe technical solution which may be compatible with both systems.

Before the introduction of tram-lrain syslems, there are a number of iImportant institulional issues to be

addressed before a proposal can be implemented. Gwnership of rolling stock, impact on existing staff

{wages and pension contributions) and operator licensing form key questions. Key delivery milestones

in¢clude:

* lechnical acceptance — profile of the wheel-flange, electro-magnelic interference, steeping distances to
the piatforms, compatibility with Network Rail Group Standards;

+ safely acceptance — meeting all HMRI and RVAR requirements;
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» legal consideration — procuring an operators licence, and ensuring the operator has a safely case;
= appropriate conlractual rights, particularly if an existing light or heavy rail franchisee has access rights.

Modi_fications to the current network code are likely to be needed. The introduction of new ralling stock will
require a "Vehicle Change" and granted Track Access Rights. Equally "Nelwork Change” must demonstrate
that any changes proposed will not adversely affect other operators.

D.4. Comparative Costs of Tram-Train

The costs of tram-train schemes are broadly comparable to a Iight rail scheme, although the vehicles
them_selves may be more expensive. As such, therefore, fram-train is more gxpensive than a bus-based
solution, but less expensive than an equivalent heavy rail scheme.

Many of the comments in the preceding section regarding innovative funding opportunities for light rail
schemes should be equally applicable ta tram-train, but these have not yet been tested in the UK,

D.5. UK Examples of Tram-Train

The Sunderland extension af ihe Tyne & Wear Metro involves frack sharlng and inter-operability. This
example is described in Chapter 7 of this paper. ;

The Greater Manchester Strategic Rail Study recommended tram-train introguction on the line to Wigan via
Atherton and on the Eastern lines to Glossop/Hadfield, Marple and Rose Hill as both short and medium term
sirategies.

D.6. European Exambles of Tram-Train
Karlsruhe

Karlsruhe rail station Is rermote from the main employment and retail areas in the city, and inferchange with
the city’s tram network was also poor. The heavy rail network was connected to the local tram routes and
rolling stock modified for both types of traction. A safely case was developed to permit both freight trains and
tram-train vehicles to {rack share. This solution minimised investment by using existing infrastructure, and
pffered passengers betler access to the city centre without interchanging. Frequencies were improved and
journey times reduced, since the new rolling stock permitied faster acceleration/deceleration.

Increasing the number of stations, and thus accessibility, and particularly stafion location in relation to the
populalion and key destinations is also an important determinant influencing demand. in Karlsruhe the
number of stops was increasead from 8 to 38, without any loss in ravel times, given the new through
com_ﬁections to the city centre. The frequencies were increased from about 40 o 75 trams per hour, with
services continuing to operate in the late evening and at weekends.

Two routes were initially introduced;
+ Karsruhe — Bretten: 600% increase in patronage in 7 years;
«  Plorzheim — Worth via Karlsruhe: 100% increase in patronage in 3 years

Several other sections were ¢uhsirected in the 1990s, including routes to Odenheim, Menzingen, Eppingen,
Breiten, Muhlacker. More recenlily, funding constraints have restricted the opportunities to expand the
network,

The operating costs of the tram-train system are significantly lower than thase of heavy rail services. Qverall
operating costs were reduced by about 50%, although maintenance, labour and fuel costs increased.

Kassel

Kassel has a population of 200,000, with an additional 100,000 people living in the Travel to Work area. It is
localed on the Hanrnover to Wurzburg high speed rail line. In 1995, one of the Iramways was exiended to
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Bauntal {population 25,000, with significant manufacturing employment) using a freight goods line. The
increased population calchments served meant the number of daily passengers more than doubled from
about 2,800 to 5,800, Siemens Duewag trams suitable for heavy rail track sharing were introduced.

Six years later, two tram lines in east Kassel were extended to Helsa via a freight-only alignment. Overhead
electrification was introduced, and new stations constructed. Bombardier tram-trains were deployed on the
route. The increased passenger numbers meant the level of subsidy was reduced by about 15%. There are
proposals to expand the tram-frain natwork to include towns located about 30km from Kassel, but feasibility
assessments are slill ongoing,

Saarbrucken

Two tram-train routes have also been developed in Saarbrucken (known as the Saarbahn}. The construction
of 5.1km of new irack allows passengers to travel directly into the city centre from towns located up to 30km
away. The first phase of the lram-train network was constructed to Brebach, with an extension to
Sarreguemines. The original patronage forecasts for the route have been exceeded, with an extra 5.1 million
passengers per year using the network.

The tram-train network has helped deliver wider regional economic benefits. About 50% of passengers using
fram-train switched from car. The system has been operational for about seven years, and there are
proposals lo inlegrate two additional lines 1o serve the region. One line was compleled in about six years,
but construction of another alignment took about 14 years, following extensive delays after a public inquiry.

4. PUBLIC TRANSPORT ROUTE OPTION DEVELOPMENT
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