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High Speed to Nowhere & Executive Summary

The HS2 project has stood for many years as the cornerstone ¢ successiveGovernmentsd

commitment to developing t h e n artfrasouctdresfor the growing pressures of the 21

Century. Over the past 8 years a broad political consensushas grown in support of the

project, and this consensushas overwhelmed theobje ct i ons of protestors a
excessiveenvironmental impact and very limited economic benefits.

So far there has beenno effective scrutiny of the most crucial consideration d whether HS2
will work efficiently as a railwaynetwork and deliver its core objective of multi -billion pound
economic benefits based on predicted step-change improvements in capacity and
connectivity. As former HS2 Ltd Technical Director Andrew McNaughton stated on 30"
November 2015, in evidence to the HS2 Select Committee:

0The aim of the HS2 project 1s to
capacity and connectivity between

With the publication in November 2016 of official proposals for Phase 2 of HS2 it has at last

become possible to put this promise to the test. This study hasusedHS2 Lt dds publis
information on proposed HS2services,journey times, stations, routes and connections to the

existing network to measureits performance as a national intercity network. This has

involved detailed calculation of timings for 496 separate intercity journeys between 32 key

centres, extending from London and Heathrow to the principal towns, cities and airports of

the Midlands and the North journey times. This ispart of a wider investigation of HS 2 6 s

capability to d eliver its objective of 0 hu g e | y e aapaaity an@ annectivity o.

Exactly the same methodology has been applied to the High Speed UK (HSUK) proposaldor

an integrated national network of high speed lines. HSUKprovidest he necessary 0e)
alternati ved® against which t he comparetl and evauatedeto ensureHS 2 ¢
that it does deliver the greatest possible capacity, connectivity and journey time benefits for

the least cost and environmental impact.

The comparisons with HSUK paint an entirely different picture t o t hat whi ch HS238s
have sought to portray. Theymake it utterly plain that HS2 will not bring about the better-

connected, higher capacity rail network that the nation needs. They illustrate H26 filure to

perform on almost any conceivable comparator, and they reveal for the first time two highly
inconvenient truth s:

HS2Lt d 8 s f addrhess thenedd for an improved national

network mean st hat HS2 can never deliver it
enhanced capacityand connecti vityo Isedjoveen t he
conurbations, and it can never deliver the huge e conomic

benefits that have also been promised.
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This study has identifieda huge range of failures that affecHt
performance as a national transport system.

1. HS2will only benefit a select group of primary cities

H S 8jéurney time reductions are largely restricted to the much -promoted headline journey
times between the key primary cities of London, Birmingham, Manchester and Leeds only
18% of journeys will see any improvement in journey time and a greater proportion will be
made worse.

2. HS2 has insufficient capacity to serve other major cities

H S 2 Gtsack 8tem lacks both the capacity and the connections to the existing network to

provide high speed services to other cities currently enjoying premium services on the

existing intercity network. Al I of HS2ds capacity wjudtl8%bfe cons.
journeys 0 the remaining 82% will either see no improvement or will be damaged through

proposed withdrawal of existing intercity services. The majority of UK cities will see a
reduction in intercity servicesasar esul t of HS2d6s introduction.

3. HS2 fails as a high speed railway system
HS28s ac hi ®waeenagerjourney fime reductions across the national network
compares very poorly6ewi th HSUK®&s figure of 4

4. HS2 provides no extra capacity for local service sin regional cities
HS2 generats little or no extra capacity for improved local services in regional conurbations.

5. HS2 i s nopr @dfud dud e

HS286s new capacity ibsforaconstaecionyhasfevwen stasgied.aHS2 oc at e d
cannot satisfy the reasonable demand of all cities served by the exsting intercity network to

enjoy high speed services. There can therefore be no question of HS2 being future proofed

for anticipated increased demand for intercity rail travel.

6. HS2 has never been designed as a network

HS286s rout es hav ehroeoasderatienvofeah aptimesdd national network.
All design effort has been confined to the question of how the new lines will perform, largely
in isolation from the existing railway.

7. HS2 will damage the existing national rail network

No explanation has ever been provided for how the existing national rail network will operate,
with HS2 in place. All the outputs of this study indicate strongly that the introduction of HS2

will have an overall negative effective upon the performance and the integrity o f the network.

8. HS2 dthe fastest railway in the world but the slowest network?

HS26s design for a futur e rk@a/kdichatesmtrospecandat i ng s p
expensive rural routes and prevents effective integration with the existing network. High

Speed UK has beendesigned for a lower maximum speed but id capable of delivering far

Vi




greater network-wide journey time reductions and far greater overall gains in connectivity
and capacity. Thisindicates clearly that design for extreme speed is incompatible with
optimised functioning of the national network.

9. HS2 will reinforce the North  -South divide

HS286s greatest connectivity and capacity benef
already enjoys the highest per capita income and the greatest connectivity. HS2 will also

damage links between the UK regions (especially Scotland and its London-centric design will

prevent efficient HS3 transpennine links. Hence HS2 seems certain to reinforce the current

North -South divide and possibly even to threaten the integrity of the United Kingdom .

10. HS2 has never been technically optimised as a railway system

The vastly superior performance of High Speed UK on almost anyconceivable comparator
shows clearly that HS2has neverbeen technically optimised in a proper and professional
manner to provide the greatest possible gains in capacity and connectivity for the least cost
and environmental impact.

The simple statistics laid out in the diagram below, and replicated in Charts ES3-E® on
the following pages, giveaf ai r summary of HS2 Ltdds compl ete
national rail network that the nation needs.

Figure ES2 : HS2 0 FAILURE BY NUMBER(

Out of 496 possible journeys between 32 centres (see Figure ES)

Journeys improved No improvement Journeys made worse
HS2 88 | 314 ‘%q
HSUK 455 41
Journeys improved No improvement
HSUK HS2
| 440 | 35 [21]
Journeys faster by HSUK Journey times equal —% J
Journeys faster by HS2
HS?2 9% | Average Journey Time Reductions
HSUK 46% Average Journey Time Reduction s |

Out of 32 centres potentially served by HS2 & HSUK...
Centres served by HS2 Centres bypassed by HS2

HS2 12 | 20
HSUK 32
Centres served by HSUK

Out of 8 congestion zones potentially remedied by HS2 & HSUK (see Figure 2.5)

Congestion Zones remedied by HS2 Congestion Zones not addressed by HS?2
HS2 2 | 6
HSUK 7 |1
Congestion Zones remedied by HSUK Congestion Zones not addressed by HSUK

vii




Chart ES3

HIGH SPEED 8KHS2

COMPARATIVE PERFORMANCE I

ACHIEVING JOURNEY TIME REDUCT
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Chart EA

HIGH SPEED 2

NETWORK PERFORMANCE
JOURNEYS IMPROVED/MADE WORS
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Chart ESS

HIGH SPEED UK

NETWORK PERFORMANCE
JOURNEYS IMPROVED/MADE WORS
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chartese : HSUK& HSZINTERCITY LINKS
SUMMARY COMPARISON TABLE

0 HIGH SPEED Ul HS?2
= = Ciies |JourneydJourneys it rneyd Journeys

GE)E g. é o g. Average directly madey (r)rl:adzy Average dﬁetcetlsg/ J?rl:adzy J?rl:adiy
COg|8sE® JOUMEY | jinked byl faster | worse JOUMEY f1inked byl faster | worse
5238 2> ime | Hsuk| (outof | (outof | UMe HS2 | (outof | (out of
Zaoo|l=Wo reductiony services| 31) 31) reduction services| 30) 30)
Birmingham 36% 29 28 0 23% 8 12 2

. QKIFY '] 43% 24 29 0 20% 6 9 4
Bradford 50% 12 25 0 13% 0 12 4
Cheltenham 28% 17 29 0 0% 0 0 8
Chester 42% 12 29 0 2% 0 1 4
Coventry 48% 24 29 0 9% 0 9 5
Crewe 32% 20 25 0 6% 4 2 1
Derby 47% 27 29 0 2% 0 4 12
Doncaster 37% 16 25 0 1% 0 1 16
Heathrow 50% 22 30 0 33% 0 23 1
Huddersfield 40% 17 26 0 8% 0 8 2
Hull 32% 16 26 0 3% 0 5 8
Leeds 50% 30 26 0 20% 4 12 5
Leicester 62% 27 29 0 6% 0 5 12
Liverpool 43% 27 28 0 4% 2 2 1
London 31% 27 25 0 19% 11 13 8
Luton 62% 17 30 0 HS2 performance not assessed flouton
Manchester 42% 29 28 0 13% 4 6 3
aQOKQNJ | 43% 13 29 0 18% 4 7 2
Milton Keynes 46% 22 28 0 1% 0 2 8
Northampton 60% 18 31 0 5% 0 6 5
Nottingham 56% 27 31 0 10% 0 9 1
Oxford 38% 21 27 0 2% 0 4 5
Peterborowgh 32% 14 26 0 0% 0 0 0
Preston 35% 19 27 0 12% 5 7 7
Sheffield 53% 31 30 0 8% 3 5 11
Stockport 45% 28 29 0 2% 0 1 4
Stoke 46% 26 31 0 1% 0 1 11
Walsall 59% 18 31 0 0% 0 0 10
Warrington 43% 23 29 0 4% 3 2 12
Wolverhampton| 47% 27 31 0 2% 0 3 6
York 42% 24 28 0 9% 2 5 10
Average |[46%| 22 [ 28 | 0 | 9% | 1.8 | 55 | 5.9
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Chart ESYY
HIGH SPEED BKHS2: WINNERS AND LOSERS

Interpre ting this table. The table below lists the 32 towns, cities and airports considered in

this study. From each place it is possible to make a journey to each of the other places, a
total of 31 journeys. Taking London as the example, HSUK offers the fastagourney to 18
destinations, HS2 is fastest to7 destinations and journeys to 6 destinations remain the same

as today. Taking Wolverhampton and 5 other cities as the examples, HSUK offers the fastest
journey to all 31 destinations.

Mumber of journeys (out of 31) with shortest journey time offered by: “’;‘;’;‘?5
No worse b
HIGH SPEED UK | jicence | HS2 | "0
London 18 6 7 7
Heathrow 24 1| 6 1
Birmingham 24 2 3 2
M'ch'r Airport 24 2 5 2
Preston 24 3 4 7
B'ham Airport 27 4 4
Manchester 25 3 | 3 3
Crewe 23 4 2 1
Warrington 28 | 1] 2 12
Leeds 26 | a4 [1] | s
Liverpoaol 27 | 3 |1 1
Chester 28 2 |1 3
Coventry 28 2 |1 5
Bradford 26 5 4.
Huddersfield 26 5 2
Hull 27 4 8
Peterborough 27 4 0
Doncaster 28 3 16
Oxford 28 3 5
York 28 3 10
Cheltenham 29 2 8
Milton Keynes 29 2 8
Stockport 29 2 &
Leicester 30 1 12
Luton 30 1 N/A
Sheffield 30 1 11
Derby 31 12
Morthampton 31 5
Mottingham 31 1
Stoke 31 11
Walsall 31 10
Woalverhampton 31 6
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Chart ES3

HSZNATIONWIDE CAPACITY ASSESSMENT]

Ref|Location Congestion relief/Capacity improvement achieved Score

C1 |Scottish HS 2 & s -sided approach to Scotland, with separate routes to 1/ 10
Central Belt Glasgow and Edinburgh splitting at Carstairs, is poorly aligned
between with the Scottish aspiration for a new high speed intercity route
Edinburgh and |directly linking Glasgow -Edinburgh Airport-Edinburgh. Any
Glasgow GlasgowEdinburgh high speed route based on current HS2

proposals will offer poor journey times and will probably fail to
include Edinburgh Airport.

C2 |West Yorkshire |Although new terminus platforms will be built for HS2 trains at 0/10
local network Leeds, HS2 will do nothing to relieve present congestion in the
focussed on existing platforms. Instead, con gestion at Leeds seems likely to
Leeds i ncrease given the inability (

accommodate through services from London to Bradford,
Harrogate and the Aire Valley.

C3 |Transpennine |HS2 does nothing to improve the capacity of any transpennine -5/10
lines route. Instead, proposed HS2routes to and stations in Leeds,
Manchester to | Sheffield and Manchester, all developed to London -centric
Leeds & Sheffield priorities, will compromise future delivery of efficient HS3

transpennine links. Hence a negaive score has been awarded.

A4 | Greater Although new terminus platforms will be built for HS2 trains at 0/10
Manchester Manchester Piccadilly, HS2 will do nothing to relieve present
local network congestion either in the station or on its primary approach route
focussed on via Stockport. Current ONor tH
Manchester incremental and will not deliver the required step -change in
Piccadilly capacity; moreover, the entire Greater Manchester network

will remain critically dependent up on the existing 2 -track
railway from Manchester Piccadilly (Platforms 13/14) via Oxford
Road to Deansgate.

C5 (WestMidlands ([The selection of Curzon Street 1/10
local network achieve only minimal congestion relief at New Street. However,
focussed on any new capacity at New Street will be compromised by the
Birmingham disconnection between local/regional services at New Street,

New Street and high speed services at Curzon Street.
West Coast HSZ songestion relief to the WCML is greatly compromised by 8/ 20
Main Line its lack of interconnection with the WCML, and the political
from Euston need to maintain express intercity services to bypassed cities
to Rugby such as Coventry and Stoke. Moreover, with only 2 tracks, it
|l acks the capacity to serve al
I nf | u,errnogpmvide direct regional links to Heathrow.

C7 |Greater Any capacity relief that HS2 will deliver for Greater London will 3/ 20
London naturally be confined to the north -west quadrant. The extra
all quadrants, |capacity that it will bring to the WCML is compromised by the
NW,NE,SW,SE |continued need for commuters to transfer to the Tube or

Crossrail 2 at Euston, and by the huge disruption associated with
the proposed expansion and reconstruction of Euston Station.
C8 |Great Western |[HS 2 6 s g e n-sauth drientation prevents it from providing 0/10

Main Line incl.
Severn Tunnel

significant capacity relieftothe GWML. Addi ti onal |
design with a terminus station i n Birmingham effectively
prevents HS2 services extending to Bristol, Cardiff etc.

Nationwide Capacity Score (out of 100)
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Chart E®

HSUKNATIONWIDE CAPACITY ASSESSMEN

Ref|Location Congestion relief/Capacity improvement achieved Score
C1 |Scottish H S U K 8 ssidedaagptoach to Scotland creates a unified high 10/ 10
Central Belt speed route to Edinburgh and Glasgow. This allows direct high
between speed services from Edinburgh and Glasgow to most principal UK
Edinburgh and | i ties. H&dhlsdatign with Sgotsh aspirations for a
Glasgow new high speed intercity route directly linking Glasgow -Edinburgh
Airport -Edinburgh, and provide 2 new tracks between the 2 cities.
C2 |West Yorkshire [HSUK 6 s s tcoreaté aedgdjcated ooute for high speed services | 1 (/10

local network
focussed on
Leeds

through Leeds, achieved through 4-tracking of approach route s,
will greatly increase capacity for local services. Construction of a
new Stourton-Neville Hill link will allow many terminating services
to be converted to through services. Together these 2 measures
will allow capacity for local services to be approximately doubled.

Transpennine
lines

Manchester to
Leeds & Sheffield

HSUKds O6spine & spurd configura
link (via the restored Woodhead corridor) as an integral part of
network development. This will relieve congestion on all existing
transpennine routes, and also creates the opportunity for a new
transpennine freight route and a Sheffield -Manchester lorry shuttle

10/10

Greater
Manchester
local network
focussed on
Manchester
Piccadilly

HSUKds transpennine spur, servi
demands a new eastwest cross-Manchester tunnel with
underground platforms at Manchester Piccadilly. This new facility
dlinking to Huddersfield, Sheffield and Stockport in the south and
east, and to Liverpool and Bolton in the north and west, will also
provide major new capacity for local services. This will greatly
augment and reinf or ce stategies, aml dlsod
offer a much more resilient local network.

10/10

West Midlands
local network
focussed on

HSUK®3s st rtradkimgdkey apprbachiroutes into Birmingham
New Street (from Coventry, Derby and Wolverhampton/W alsall)
enables local services to be segregated from express intercity

10r10

Birmingham ser\{i_ces. This creates a step-phange_ in capacity, and with th_e_
New Street additional benefit of new routeing options createq by HSUK, it is
no longer necessary to terminate or reverse services at New
Street ; comprehensive 6through
platform capacity and allow much more frequent local services.
West Coast HSUKG&s 4 tracks and its frequen20
Main Line will d eliver much greater congestion relief and resilience than HS2.
from Euston With 4 tracks, HSUK has sufficient capacity to serve all major cities
to Rugby within its 6Zone of Influenced,
C7 |Greater HSUKwill deliver capacity relief for Greater London in both the 10/ 20
London north -west quadrant and don account of its transformation of
all quadrants, |Heat hr ow?d sdinrtha solth -westmuadrant also. Unlike
NW,NE,SW,SE HS2, its strategy to transfer commuter flows to Crossrail, or to a
future O0Westlinkd tunnelled rout
will have massive beneficial effects upon current WCML commuter
flows, eliminating the need to transfer to Tube lines at Euston.
C8 |Great Western [HSUK s g e n e rsauth onemtatidn lprevents it from providing 2/10
Main Line incl. |si gni fi cant capacity relief to
Severn Tunnel |Speed Westd scheme is currently

HSUK services via Birmingham New Street will ensure full
connection of Cardiff, South Wales, Bristol & West Country to
national network.

Nationwide Capacity Score (out of 100)

82
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1 Introduction

The HS2 project has been sold to the UK public, and to the politicians who represent them,
on the promise of major gains in rail network capacity and connectivity, and the economic

benefits that should flow as a consequence. The HS2 promise is encapsulated in evidence
given to the House of Commons HS2 Select Committee on 30" November 2015 by former

HS2 Ltd Technical Drector Andrew McNaughton :

O4EA AEIi 1 &£ OEA (3w POT EAAO EO Oi
AAPAAEOU AT A AT 1T1TAAOEOEOU AAOxAAI
HS2 Ltd has made great play upon the step-change journey time reductions that will be
achieved onits0 -Yi e t w tinkilkg@he primary cities of London, Birmingham, Manchester and

Leeds, and also upon the increased capacity thatits 2 new tracks are claimed to deliver
between London and the West Midlands will undoubtedly bring.

However, in all the reams of reports and publicity material that have been issued in support
of the HS2 project, there appears to have been little structured consideration of the following
questions:

T CanHS2d6s headline journey time reductions be
across the wider UK rail network?

T WiIHS286s 2 new tracks provi dheveshaesef i ci ent new
improvements?

1  What will the overall journey time reductions be?

1 Wil the intervention of HS2 deliver extra capacity for improved local services in
regional conurbations, especially the West Midlands, Greater Manchester and West
Yorkshire?

1 IsHS2sufficiently 8 f utpuroeof edd agai nst growing demand
currently rising trends and projections of increasing population , and the need for
step-change road to rail modal shift to enable CO, emission reductions?

1 How will the entire intercity rail network ie new high speed lines and existing routes
operate, with HS2 in place?

f Hast he routeing of HS286s n dnkstdexistiggsnaimlmes t he p
been correctly chosen to optimise the function of the entire network ?

f IsHS2Ltdds adopti on of a maxi mukmh,witheallowanceforg s p e
a future operation at 400 km/h, compatible with optimised network performance?

1 Will HS2 delivereconomic benefits to the UK regions and help reverse the North-
South divide?

1 HasHS2 has been properlyand professionally optimised to deliver the greatest
possible capacity and connectivity for the least cost and environmental impact?




There can be no dispute that the investment of over £55 billion of public money will only be
worthwhile if HS2 can:

1 bring about an improved and optimised national network delivering its aim of
Ohugely enhanced capacity and connectivitydo
1 offer these capacity and connectivity benefits to the greatest possible proportion of
the UK population.
1 achievei mpr ovements in journeys between the UK
great as for journeys to London.

These 3 considerations, of technical excellence, inclusivity and regionhrebalancing, are
essential if HS2 is to be a successful public project. So far,however, neither the Government
nor HS2 Ltd have provided any proof that HS2 is the correct and the best technical solution
to address the national priority for a higher -capacity, better-connected and more inclusive rail
network. It seems simply to have been assumed that the addition of 2 new tracks along the
specificaxisof t he net wor krus, alinasty definition,rachievie this aim.

With the publicationinNove mber 2016 of the Governmentds def
of HS2, to coepwWwetkdthse DA&r north as Wi gan, Ma
last becomes possible to assess HS2 as a complete design for an intercity network that will

supersede the existing national intercity network.

At the same time, the High Speed UK (HSUK) scheme for a national network of high speed

lines interlinking all principal populationcentres pr ovi des t he necessary O0e
against which HS2 can be &sessed, to ensure that it does indeed justify all the claims of its

proponents.

This study sets outto examinehow t he ri val i nt er wtanl-alonemmgh o f a
speed | ines and b) HSUK®&6s programme of new hi
upgrade/restoration of existing routes will address the issues ofrail network capacity,

connectivity and inclusivity.

This involves far more than a simplistic consideration of the handful of journeys from regional
primary cities to London that HS2 Ltd has ©ught to promote. | nstead, timings for 496
separate journeys between 32 key centres, extending from London and Heathrow to the
principal towns, cities and airports of the Midlands and the North, are calculated to provide
the necessary detailed assessmenbf the UK railway network.

The study also examines HS286s and HSUK®&s perfo
bet ween the UK®O6s principal popul ation centres,
congestion across the national network.

This study establishes for the first time the models and the methodologies necessary to
determine HS20s eff ect i Wnessencesitisdahe neawork @eiformarecg net
study that HS2 Ltd should have undertaken & but regrettably never troubled to do so. The
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studyconducts a rigorous examination oif all aspec
demonstrates that HSUKsets a standard which HS2 catastrophically fails to reach.

This comparison with the HSUK 6exempl ars altern
multi-faceted failure. In whatever performance measured journey time, connectivity between

cities or capacity of its 4-track spine d HSUK hugely outperforms HS2, and this superior

performance is replicated for every single city and airport considered in this study.

HS286s shortcomings can be a&itstdesigrbas & staddalore highne c e
speed line, with no effective consideration of its performance as a national network, and no

attempt to design it to integrate with or to enhance t he existing network. As such, its

introduction threatens the very integrity of the national rail network, and it also threatens the

prosperity of every community that depends upon this network.

Perhaps the most astonishing feature of HS2, a project intended to deliver widespread

economic benefits across the UK regions, is just how few places it serves, and how few

journeys it improves. For this reason, we have chosen to entitle this study: HS28 High Speed

to (AImost) Nowhere. In order to appreciateth e f ul | s ¢ o pexhnicd failif&Sthis Lt d & s
study should be read in conjunction with its companion volume HS2d High Speed to Failure







2 Rationale of Study
2.1 High Speed Rail and Public Policy

Building new high speed lines with the aim of delivering 6 hugel y enhanced
C 0 n n e c tmightiappgada desirable end in itself, but a public project on the scale of HS2
cannot exist in isolation. It can only be worth spending double -digit billions of pounds on
HS2 if it brings about commensurate benefits and if both its costs and benefits align with all
relevant objectives of public policy.

The principal aspects of public policy relevant to high speed rail are as follows:

2.1.1 Budgetary Restraint
The universal imperative for budgetary restraint dictate s that the cost of the HS2 project must
be kept to a minimum.

2.1.2 Technical Optimisation

Closely allied with the imperative for budgetary restraint is the requirement that HS2 should
be rigorously optimised to deliver the greatest practicable enhancements in capacity and
connectivity and thus offer greatest value for money. The existence of an alternative scheme
of identical geographical scope and broadly similar cost, yet offering much greater capacity
and connectivity, would of course indicate that HS2 contravenes this most fundamental
aspect of public policy.

2.1.3 Protection of Communities and Natural Environments

There is a presumption in UK planning policy that impacts upon communities and natural
environments (such asSites of Special Scientific Interest ar Ancient Woodlands) must be
kept to a minimum. This dictates that wherever practicable, new routes must follow existing
transport corridors, with associateddevelopment on brownfield rather than greenfield sites.

2.1.4 Inclusivity

With all UK taxpayers beaing the financial burden of HS2, it follows naturally that the

benefits of HS2 should extend to the greatest possible proportion of the UK population.
Whilst it is never possible to ensure that a public project will not leave specific groups or
areas disadvantaged, considerations of inclusivity dictate that a) in numerical terms, the
number of Owinnersd should vastly outweigh
generally be those who gained undue advantage from the previous system.

2.1.5 Economic Benefit
The new connectivity and capacity created by HS2 should facilitate trade, and bring about
economic benefit.

capa.
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2.1.6 Environmental Benefit

If HS2 were to achieve its objective of deliveringpo hugel y enhanced capacity
Cc o nne ct itshauld givé rail a huge competitive advantage over road transport. The

resulting modal shift from high -emitting cars and lorries to lower -emitting trains will bring

about step-change reductions in CO, emissions.

2.1.7 Rebalancing UK Economy

To redress the North-South Divide and other economic imbalances that afflict the UK
economy, HS2 should deliver greater connectivity and capacity benefits for the UK regions
than it delivers for London and the South -East.

All of these public policy considerations would appear to be u ncontroversial, and above party
politics. If HS2 is to be a success as a public project, it must be developed in line with the
principles listed above.
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2.2 The Connectivity Imperative

The word O6connect i v isanygd@saghsabutfomtberpyrpodes df thia study, o n
the principal factors determining the connectivity of an intercity rail project can be defined as
follows:

1 The speed of the train, and hence the journey time.

1 The frequency of the train service.
1 The quality of the train.
1 The opportunity to make a direct journey with no changes of train.
1 (If adirect journey is not possible) the quality of interchange.
1 The elimination of existing congestion.
DIRECT JOURNEYS, NO CHANGE OF T
Out of 210 journeys
BirminghamBI KEY J y
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Figure 2.2 : Direct Intercity Connectivity offered by existing U K rail network




As illustrated on Figures 22 and 2.3, the existing rail network does not provide efficient and
comprehensive direct | inks between t heleadskds ma
naturally to an aspiration that the HS2 project should enable all major UK citiesand

conurbationst o be directly connected with high speed
hourly (or better) frequency. This would certainly represento hugel y enhanced. . .
connecthevtivteyebn t he UKOdiensmaj or conur bat

EXISTINGINKS BETWEE
MAJOR UK CONURBATIO

DIRECT JOURNEYS, NO CHANGE OF TR
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Figure 2.3 : Direct Interc onurbation Links offered by existing UK rail network

If HS2 is to deliver on its promiseof0 hugel y enhancedbet woeametcheé vWUK:
major conurbations, its starting point must be the connectivity of the existing intercity rail
network. Theexistngnet wor k6s greatest connectivity defi




services between regional cities. Figure 2.2 shows that out of the 210 possible journeys
between 21 centres, only 2% (109) are direct; the remainder requires one or more changes
of train.

Within this global statistic, there are major variances between the 21 centres under
consideration, as depicted on Figure 2.1 Whilst communities such as Northampton and
Glasgow enjoy very few direct links,and each centre ison average directly connected to 10
other centres, London alone is directly connected to all 20 other centres. This is a very clear
exampl e of the exi scdentrititywhch is botha kafise and anreftect of

t h e U KI§ lsondon-cgntric economy.

It is also significant to note that Heathrow Airport only has direct rail links to London via the
Heathrow Express service to Paddington. Passengers en route to the key regional cities of the
Midlands, the North and Scotland mu st endure a highly inconvenient Tube transfer to

continue their northward journeys from either Euston, St Pancras or Kings Crossstations. This
leaves most regional communities with very poor links to th e intercontinental connections

that amongst UK airports are only available at Heathrow. Again, this is a major contributor to
the economic disparities between London and the UK regions.

If HS2 were to succeed initsaimof o hugel y enhancedbyenadimgalhnegjort i vi t )
UK centres including Heathrow and other principal airports, to be directly interconnected ,
this would do much to rebalancet he UK®O&s economy.

2.3 The Capacity Imperative

Most of the justifications that have been offered in support of HS2 have focussed upon the
Ohugel y enhan chattispradicedtd delivey for the UK rail network.

There is undoubtedly a major problem that must be addressed. Construction of the UK rall

network began in early Victorian times and rail passenger journeys rose year on year to reach

a peak of 1,543 million journeys by 1914. Since that time, the number of journeys declined to
reachanallft i me | ow of 625 million journeys in 1983.
and almost every year since then has seen an increase in patronage with no less tan 1,685

million journeys being made in 2015, a 170% increase over the 32 years since 1983.

Faced with this unprecedented change in the fortunes of rail transport in Britain the

Government realised that it had a major problem on its hands; there simply was not enough

capacity in the existing rail network to cope with projected growth in demand. With no

realistic prospect either of upgrading the existing network or restoring lines that were closed

i n the Beeching cuts of t hethaflit8 &y éption wastobuildsov er n
new high speed lines to relieve the pressure on the existing network.
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Figure 2.4 : Historical Growth in Passenger Volumes on UK Rail Network

Info in Figure 2.4 redrawn from diagram in
https://en.wikipedia.org/wiki/Rail_transport_in_Great_Britain#/media/File:GBR_rail_passengers_by_year 182015.png
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Whilst the decision to build new high speed lines is welcome, it has been taken largely on a
, reacti
economy. Little or no account has been taken of factors such as the need to redress regional
economic imbalances, or to tackle global warming.
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There is a clear risk that if the mission of the UK high speed rail project is taken to be simply
the provision of new capacity on critical London -centric routes such as the West Coast Main
Line, the result will be to exacerbate existing economic disparities. There is an additional risk
that the provision of this new capacity may fail to address the parallel need for improved
direct links from the UK regions to Heathrow Airport. All t his dictates that o just as with

connectivity d a national strategy must be adopted in the enhancement of capacity.

Thi s

rail network to play its partin deliveringthe 0 hugel vy

t hat

I mprove

nat.

S

onal

HS206 s
al | t

strategy i
di v i deimpdded local services in all the locations of major congestion identified in
Figure 2.1. These nationwide capacity enhancements are necessary not onlio justify the
huge public investment in new high speed intercity railways, but also to enable the existing
capacity

S
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b et drete that thdreeare Y360 s
possible journeys between the 32 centres highlighted in Figure 2.6.

The aim of the UK high speed rail project for transformed capacity and connectivity will only
be met if all these journeys can be improved. This demands that congestion problems in all
parts of the existing network are resolved with transformational interventions on a similar

scale to that of building a new high speed line.
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https://en.wikipedia.org/wiki/Rail_transport_in_Great_Britain#/media/File:GBR_rail_passengers_by_year_1830-2015.png

The issue of climate change sets anew dimension to the capacity challenge. The legally
binding target of the 2008 Climate Change Act has committed all Governments to achieve an
80% reduction in the emission of CO, by 2050, and the major part of that reduction must
come from modal shift from car journeys and road haulage to trains. This would cause a
growth in the demand for ra il travel far beyond current projections.

2.4 Assessment of Direct Connectivity

The primary purpose of this studyistot est HS2 Lt ddés cl aims that
Ohugely enhanced capachiettyweaennd tchoen nUeKedtsi vm atjyoor
Whilst detailed information concerning journey times, station location s, route alignments and
connections to the existingnetwork i s confined to the 06Zone of
available information on proposed HS2 services allows a more qualitative assessment of
HS28s perf or mance ascongassirg titievas far north astSeotlandk

This assessmentfocuses upon the simple issue of whether a direct link d either by high speed
rail or by the existing network 9 exists between any given pair of cities. Thiswill give a good
overview of the performance of HS2 8 and of the High Speed UK alternative ¢ in addressing
the connectivity deficiencies of the existing rail system.

2.4.1 Direct Connectivity Assessment between 21 Centres
wi t hi n H®2nflgedce & @1-centre Test)

In this assessment, the following 20 towns and cities plus Heathrow Airport (ie 21 centres in
all) are considered, all as shown in Figure 2.1:

Primary Cities (population > 500,000):
London, Birmingham, Nottingham, Sheffield, Manchester, Liverpool, Leeds,
Newcastle, Edinburgh and Glasgow.

Second-tier Towns/Cities (population 150,000 - 500,000):
Oxford, Milton Keynes, Northampton, Wolverhampton, Leicester, Derby, Stoke,
Stockport, York and Darlington (for Teesside)

Airport:
Heathrow

12

c

t
o



2.4.2 Direct Connectivity Assessment between UK Primary Cities
representing the UK 0 Maj or Co (13rcemira Testio n s 0

A further assessment has been undertaken, considering only the 12 UK primary cities (as

listed above, plus Bristol and Cardiff) and Heathrow Airport. Each of these primary cities
represents a Omaj or 6 loelow)rabddhe link to Beatirewerepreserssh | e 2 .
the aspiration of each regional conurbation for improved links to international markets. In
simplisticterms, t hi s assessment provides the test most

ambitonfor o hugel y enhanced capachiettyweaennd tchoen nUeKcotsi vm at

conurbations.

Primary City Conurbation
Birmingham West Midlands
Bristol Avon

Cardiff South Wales
Edinburgh Lothian
Glasgow Strathclyde
Leeds West Yorkshire
Liverpool Merseyside
London Greater London
Manchester Greater Manchester
Newcastle North -East
Nottingham East Midlands
Sheffield South Yorkshire

Table 2.5 : UK Primary Cities and Correspo ndi ng o6 Maj or Conur bationsd

2.5 Quantified Journey Time Assessment (32-centre Test)

The primary measure employed in the Quantified Journey Time Assessmentis the
improvement in journey times across the national rail network that will be achieved by the
interventions of HS2 and High Speed UK.

It is freely acknowledged that the UK high speed rail project must be about more than the
simplistic attainment of accelerated journey times between a few key centres; the goal of a
better-connected and higher capacity network has far greater strategic importance. Itis also
acknowledged that the precise financial value of each minute shaved from an existing journey
time is highly debatable.

However, it remains the case thatthe relative magnitude and the geographic distrib ution of
improved journey times provide the simplest me asure by which the effectiveness of HS2 or
any other new railway intervention can be evaluated. New rail capacity is of little use unless it
can be utilised in an efficient and inclusive manner.

If a new railway intervention such as HS2 could only improve intercity journey times between
London and Birmingham, and it lacked the capacity, the correct routeing and the necessary

13




connections to the existing network to deliver similar journey time improvemen ts for Milton
Keynes, Northampton, Leicester, Coventry, Walsall and Wolverhampton (either to London or
between these communities), then it could be argued that the new railway was neither an
efficient design nor a worthwhile project on which to expend larg e sums of public money.

As noted previously, the UK high speed rail project will meet its core objective of an inclusive
and enhanced national rail network only if it can bring about step -change improvements
across the entire UK network. The demonstrationof comprehensive journey time
improvements through the development of a timetable provides the strongest possible
indicator of how effective the proposed intervention will be.

2.6 Geographic Scope of Quantified Journey Time Assessment

To assess how HS2 willdnction as a network, its journey time performance between 32 key
centres has been quantified. Unlike the 21 centres considered in theDirect Connectivity
Assessment (see Item 2.4.1)the 32 centres (29 towns/cities and 3 airports) shown on Figure
26as@ onsi dered i n j our n elgselyrepragentaie sfehs isnmeadiate 6
0Zone of Influenced of the HS2 0YO I e a
London via the West and East Midlands to the key Northern conurbations ie Merseysde,
Greater Manchester, South Yorkshire, West Yorkshire and Humberside.

The centres considered are as follows:

Primary Cities (population > 500,000):
London, Birmingham, Nottingham, Sheffield, Manchester, Liverpool and Leeds.

Second-tier Towns/Citi es (population 150,000 - 500,000):

Luton, Milton Keynes, Northampton, Coventry, Walsall, Wolverhampton, Leicester,
Derby, Stoke, Crewe Warrington, Stockport, Huddersfield, Bradford, Doncaster and
Hull.

Gateway Towns/ Cities (population 80,000 - 300,000, also representative of
onward routes outside immediate Zone of Influence  ):

Oxford (for Thames Valley & South Coast

Cheltenham (for West Country & South Wale3

Peterborough (for East Anglig

Chester (for North Wales Coas)

Preston (for Cumbria and Scdland)

York (for North-East & Scotland

Airports:
Heathrow, Birmingham, Manchester
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There are 496 possible journeys in anetwork linking these 32 centres, and all of these

journeys must be considered in a full assessment of retwork performance. With the journeys

to the 6gatewayd c eoumeyetcall magopadtiessamdmegiens outside the f

I mmedi ate 6Zone of I nfluenced of the HS2 0YO
its scope and extent.

2.7 Qualitative Capacity Assessment

Figure 2.1 also highlights 8 zones of critical network congestion, listed as follows:

1 Central Belt of Scotland Zone C1),between Edinburgh and Glasgow.
West Yorkshire gone C2), focussed upon Leeds station.

Transpennine lines(Zone C3), between Manchester and Leeds/Sheffield
Greater Manchester Zone C4), focussed upon Manchester Piccadilly.
West Midlands (Zone C5), focussed upon Birmingham New Street.
West Coast Main Line gone C6), between London and Rugby.

Greater London (Zone C7), all 4 quadrantsie NW, NE, SW, SE

Great Western Main Line gone C8), between London andSevern Tunnel

= =4 4 -4 4 -—a -2

Whilst it would appear to be impracticable for any high speed rail schemeto increase
capacity in all of these areas,H S 2 dbifity to achieve it s a i hogelp dnhadced capacity
and connectivity 6can be measured by the number of different geographical areas in which it
does achieve the necessary step changencreasein capacity.

2.8 Scenarios to be considered :
HS2, High Speed UK & Existing Netwo rk

An assessment of the benefits of HS2 can be accomplished by considering its journey times
and network performance against the existing condition i .e. the existing network operated by
Network Rail. However, assessment against an existing condition givs little indication of
whether a new scheme has been properly optimised to give the best possible performance
and value for money. This can only be accomplished by comparing HS2 with an exemplar
alternative of broadly equivalent cost and functionality.

HS2 hassofarbeenpr esented to public and pol i anditsi ans a
primary justification has been against the alternative of upgrading the existing congested

network. No explanation has been provided showing how HS2 will enhance overall network
performance by operating in harmony with the existing network, or why HS2 is the optimum

ew b u i dchkie to achieve this aim

Consequently, there is currently no assurance that HS2 has been developed with the
necessary impartiality, professionalism and technical expertise toresult in the best possible
proposal, worthy of the expenditure of over £55 billion of public money.
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The releasein November 2016 of definitive proposals for Phase 2of HS2 has now provided

sufficient detail (see AppendicesA2and A3)to allowHS 2 6 s | o uandwadgr t i me
connectivity performanceto bedefined acr oss t he 0 32uwdntres corsideredink 6 o f
this study. This then allows detailed comparisons with the performance of the existing

network, from which the magnitude and the distribution of H S 2 iGh@ovements can be

determined.

At the same time, comparison with the 6 e x e nafidrnativedHigh Speed UK (HSUK}cheme
enables aproper judgement upon to be made upon whether HS2 performs efficiently as a
national network, and whether it constitutes the optimised proposal that its proponents
claim.

2.9 HS2 : A Brief Overview

The HS2 project was launched in 2009, with an initial remit(see Appendix A5) to develop
proposals for a new high speed line from London to the West Midlands. Although the
objectives of HS2 have at times been unclear, its fundamental mission is summarised by the
following statement, given in evidence to the House of Commons HS2 Select Committee on
30™ November 2015 by former HS2 Ltd Technial Director Andrew McNaughton:

O4EA AEI T &# OEA (3w POI EAAO EO Oi
AADPAAEOU AT A AiTT1TAAOEOEOU AAOxAAI
The HS2 proposals considered in this study comprise the following elements:

1. A new line from Euston Station in London via Old Oak Common and Water Orton
(near Birmingham) to the West Coast Main Line (WCML)near Lichfield (Phase 1);

2. A spurfrom Water Orton to Curzon Street station in central Birmingham (Phase 1);

3. A continuation of the HS2 main line to Crewe (Phase2a);

4. A continuation of the HS2 main line to the West Coast Main Line near Wigan (Phase
2b);

5. A spur to Manchester Piccadilly station (Phase 2b);

6. A new line from Water Orton via Toton to the East Coast Main Line(ECML)near York
(Phase 2b);

7. A spur to the Mid land Main Line (MML) to access Sheffield (Phase 2b);

8. A spurto Leeds (Phase 2b);

9. New stations at Euston (London), Old Oak Common, Birmingham Interchange, Curzon
Street (Birmingham), Crewe, Manchester Airport, Manchester Piccadilly, Toton (aka
East MidlandsInterchange), Leeds;

10. Connections to the existing network at Handsacre (WCML), Crewe (WCML),
Bamfurlong (for Preston and WCML), Alfreton (for Sheffield), Thurnscoe (for Sheffield)
and Church Fenton (for York and ECML).
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The items listed above 0 all illustrated in Figure 2.76c ol | ecti vely form the H

practicable, HS26s new |ines have been desi
allowance for a future maximum speed of 400 km/h (250 MPH). At either 360 km/h or 400
km/h, HS2 would be the fastest railway in the world.

It should be noted that plans for a spur from HS2 to Heathrow were abandoned in 2015. This
precludes any possibility of direct services from regional cities to Heathrow. Passengers will
be compelled instead to change at Old Oak Common onto Heathrow Express services.

As yet, no detailed proposals have emerged for the works necessary to improve links between
| ocal communities and HS20s stations whidh
other public transport networks.

Projected HS2 journey times are listed in Appendix A2 and projected HS2 services are listed in
Appendix A3. With HS2 services generally handling traffic between the primary cities e.g.
London to Manchester, London to Birmingham and Manchester to Birmingham, it has been
necessary to consider the future of existing intercity services to intermediate cities such as
Milton Keynes, Coventry and Stoke. Revisions to existing intercity patterns d generally
reductions in service frequency with additional stops and sometimes more circuitous routeing

d are also listed in Appendix A3.

Further work on developing proposals for services that might run on the existing network,
given the reductions in intercity traffic noted above, has been undertaken by Network Rail.
Better Connections: Options for the integration of High Speed™2ists 25 potential new services.
These services are listed in Appendix A4.

It is believed that the 25 services postulated by Network Rail, which are listedas serving
approximately 100 existing stations, form the basis of the claim that 100 stations on the
existing rail network will enjoy improved services as a result of the introduction of HS2.

2.10 Consideration of HS3 / Northern Powerhouse Rail

Other than the Leeds-Sheffield connection which can be improved through the intervention
of HS2, this study takesmakes no attempt to estimate precise journey times for prospective
HS3/ Northern Powerhouse links between Northern cities. No detail, in terms of either route,
stations or timescale, has yet emergedto define how HS3/Northern Powerhouse Rail will
improve east-west transpennine links to a standard equivalent to what is proposed for the
improvement of north -south links by means of HS2.

! Better Connections: Options for the integeatiof High Speed, Network Rail, July 2013.
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However a specification? for both journey times and train frequency between the major cities
of the North has been developed by Transport for the North. This specification is set out in
Figure 2.8 below.

Figure 3.1 \ision for Marthern Powerhouse Rail MNetwork - Frequencies and Journey Times / =
/

o Service frequency per hour

@ Journey time (minutes)

LEEDS

MANCHESTER

N
=/

LIVERPOOL

=TI
=

MANCHESTER AIRPORT

Figure 2.8 : Northern Powerhouse Rail specification for journey time & trai n frequency
(from The Northern Transport Strategy: Spring 2016 ReporTransport for the North, 2016)

It should be noted that for the purposes of comparison between HS2 and High Speed UK, the
new-bui |l d el ement s of Settibn.9hE2an edtimhéited lcandraceod cost n

similar to that required for the building of HSUK 6 s -weldahigh speed lines and all

associated route upgrades and restorations. Whi | st t he el ements of HS2
element of transpennine connectivity (as detailed in Figure28) , HSUK®&ds esti mated
includes the transpennine link via Woodhead and all other works necessary to interlink the 32

centres considered in the HSUK timetable.

The HS3 worksnecessary to interlink Liverpool, Manchester, Sheffield and Leeds ae
estimated to cost a further £14 billion, which has yet to be declared in the bill for HS2.

*The requirement formproved links (passenger and freight) betwesdhprincipal cities of the Nortrand from these
cities to Manchester Airport, was originaligt out inOne North :A Proposition for an tarconnected NorthOne North,
July 2014. Note particularly the route diagram and journey time specification on pages 26 afnth@ ®ne North
document These are replicated in this studyRigures 2.8 and 5.39. Thegjuirements for train frequenchave
subsequently been developed by Transport for the North.
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2.11 High Speed UK : A Brief Overview

High Speed UK (HSUK) has been designed to a radicallgifferent philosophy to that which

has driven the development of HS2. Whereas HS2 has been remitted as a standalone high

speed line, with no stated requirement to perform as a network, HSUK has been designed

from the outset to be fully integrated with the existing network with the aim of directly

interconnecting allofthe UKds many regi onal centres. The pr
network are shown in Figure 29, and proposed interventions of new high speed line and

upgraded or restored routes are shown in Figure 2.10.

In terms of its historical development, HSUK predatesHS2, having been launched into the

public domain in the summer of 200dg SpeedlNatlli gh S
was supported by the 2M Group of London and South -East Councils opposed to Heathrow

expansion, on account of its efficient performance as a Ukwide network of high speed rail

lines able to offer radically reduced journey times. This would give High Speed North the

potential to attract passengers away from the short-haul flights currently dominating the

longer distance intercity travel market, and thereby reduce pressure to expand Heathrow.

In 2013 High Speed North was relaunched as High Speed UK to reflect its national scope and
ambition to create an enhanced intercity network extending across the entire nation.

In terms of geographic cover age, HSUK®&s proposed intervent
with upgrades and restorations of existing routes, are broadly equivalent to those of HS2,

extending northwards from Greater London and Heathrow Airport to the West and East

Midlands, and to Merseyside, Greater Manchester, SouthYorkshire and West Yorkshire. New

stations will be provided at Brent Cross, Sheffield Victoria, Manchester Piccadilly and Bradford

Central but in all other cities, HSUK will operate from the existing central station served by the

present intercity network.

HSUK&s new routes have been designed to operat
generally much lower specification applied for upgraded routes. Route design has been
undertaken at 1:25,000 scale, with dl straights, transitions and circular curves defined, and

with compl ementary vertical alignments also pr
comparative costings to be drawn with the HS2 proposals (showing HSUK to cost £21 billion

less on a like-for-lkec ompari son) and they also allow the d
ti metabled of the accelerated intercity servic

HSUK network.
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HIGH SPEED UK Figure 2. 9
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HIGH SPEED UK

Figure 2. 10
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The HSUK timetabled which is summarised in the proposed services listed in Appendix A1d
demonstrates the following:

1 the improved journey times that can be achieved across the network;

1 the opportunity for new intercity and airport services;

1 the capacity requirements for this new network;

1 the feasibility and benefits of full integration between new lines and existing network.

HSUKd&s route extending nort hwkastdndtoSootamdisdor ks hi
fully defined to the same standards (1:25,000 scale horizonal alignment and complementary

vertical alignment) as the design for its routes from London to the Midlands and the North. It

is intended to extend the HSUK design to the enhancement of routes from London and the

West Midlands to South Wales and the West Country, to create a truly national high speed

network.

More detail of the HSUK proposals, including regional integration strategies, complementary
freight strategy and detailed mapping setting out all proposed new build, upgrade and
restoration interventi ons necessary to comprise a fully integrated national network, can be
found on www.highspeeduk.co.uk

2.12 The Network Imperative

If the UK high speed rail project is to fulfil its mission statementof 0 hugel y eenhanc
capacity and keothweeaer itvhd yWKds maj or conurbatior
consideration of balance and inclusivity, that these improvements must be achieved between

all conurbations, and indeed between all the principal cities that these conurbations

represent.

Considered on the basis of the UKG6s 12 primary

nationds principal international gateway at He
these 13 centres must be assessed, and developedtd he common ohugely enhese
standard. Considered on the basis of the 32 c¢

Time Assessment is based, there are 496 journeys that must be assessed, and developed as
necessary.

It is immediately apparent that the intervention of one or even two high speed lines (as the

HS2 6Yd might be characterised) is not capabl e
comprehensive i mprovements demanded by the pro
improvements can only practicably be achieved if the new lines can be fully integrated with,

and physically connected to, the existing rail system, to form an enhanced national network

capable of meeting the needs of all major communities.

If the logical aim of the UK high speed rail project is an enhanced national railway network, it
is equally logical to expect that the network as a whole must be designed to a balanced and
rigorous specification to achieve this aim. Yet any such aim or even ambition is conspicuous
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by its absencein the H2 project. This can be seen clearly from the briefest review of the HS2
remit (see Appendix A5), and overall there is no evidence thatHS2 Ltd has undertaken any
process to design HS2to optimise the connectivity and capacity of the national railway
network.

HS2 Lt déxsclnesairve focus on i ssues esgehtialyani ned r att
extension of the historict r ansport pl annersd approach by whi
targeted for improvement would be rigorously studied to enable th e necessary

enhancements to be optimally designed. Typically, limited budgets have dictated that these
enhancements comprise no more than upgrades of existing routes, and even the largest

projects such as the West Coast Route Modernisation (998-2008) have had little effect on

the performance of the overall national rail system, and no effect on its fundamental shape.

However, for anew-build projectof HS2 6 s n agscope,nwihdee t ransport pl an
specific approach isno longer appropriate. Ever y aspect oditstaBeQthes desi gn
location of its stations and its provision of connections to the existing network & will have far-

reaching effects upon how the overall national rail system will perform. Yet it would appear

that HS2 Ltd hasnotc onsi dered any of the O6externalitiesd
there is a selfevident risk that in the absence of this consideration, HS2 may actually have the

effect of degrading overall network performance.

In any responsible and competent process of network design, the intervention of the new

high speed line must be combined with parallel interventions of upgrades of existing routes

and restorations of abandoned routes to bring about the greatest possible enhancement of

overall network perform ance. This process should not consider merely the highestvolume,

most profitable intercity flows that the transport planners have historically favoured. In the

more holistic and engineered O6net wor kthelesi gno
performance of the network are the most important factors, all possible connections should

be considered, regardless of the magnitude of individual city -to-city flows.

This network design approach is based upon the simple axiom, that &he whole should be

greater t han t he s.uThis acdordststnoagly pvithmpubkc @olicy considerations of

inclusivity and regional rebalancing. Oneoft hi s st udy 0 s toplemonsteate thata i ms i
this axiom of holistic thinking also holds true in the world of high s peed rail and intercity

transport.
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3 Methodology of Study
3.1 Defini tion of Station Locations

For the Quantified Journey Time Assessmen{involving 32 centres) all intercity journey times
for either the Existing Network , HS2 or HSUK scenarios(see Section 28) are measured to
primary city centre stations. In the majority of cities there is a single unambiguous location
(e.g. York Station in York or Doncaster Station in Doncaster) but where multiple stations exist

the Oprimaryd imTablé3dlon i s as | isted

Location Primary Station

Birmingham Birmingham New Street station (Existing & HSUK)
Birmingham Curzon Streetstation (HS2)

Birmingham Birmingham International station (Existing , HS2 & HSUK) & extra 8 minute

Airport aI.Iovyance is made for shuttle. conections to Birmingham I
Birmingham Interchange station

Bradford Bradford Interchange station (Existing & HS2)
Bradford Central station (HSUK) 0 through station located adjacent to present
Bradford Interchange terminus

Crewe Crewe station (Existing & HSUK); Crewe Hub station (HS2)

Derby Derby Midland station (Existing, HS2 & HSUK)0HS2 6s East Mi dl
Interchange at Toton (14km from Derby) is not accepted as an intercity station for
Derby; a 15 minute journey time from Derby to Toton plus times for transferto HS2 at
Toton are allowed in all journeys to Derby via HS2

Heathrow Terminal 5 station, Heathrow Express system Existing , HS2 & HSUK)

Leeds Leeds City station Existing , HS2 & HSUK) d extra 5 minute allowance is made fa
transfer from HS2 terminus platforms to remainder ofstation.

Liverpool Liverpool Lime Street station (Existing , HS2 & HSUK)

London Variously Kings Cross, St Pancras, Euston or Paddington, dependent upon
regional city under consideration (Existing )
Eudon Station (HS2 & HSUK)

Luton Luton Airport Parkway (Existing , HS2 & HSUK)

Manchester | Manchester Piccadilly or Manchester Victoria station Existing ), Manchester
Piccadilly HS2 & HSUK)

Manchester | Manchester Airport station (Existing , HS2 & HSUK) d An extra transfer time of

Airport 8 minutes is applied for journeys routed viaH S 2MaachesterAirport station.

Nottingham Nottingham Midland station ( Existing, HS2 & HSUK)0HS2ds East |
Interchange at Toton (9km from Nottingham) is not accepted asan intercity station for
Nottingham; a 12 minute journey time from Nottingham to Toton plus times for
transfer to HS2 at Toton are allowed in all journeys to Nottingham via HS2.

Sheffield Sheffield Midland station (Existing & HS2)
Sheffield Victoria station (or Sheffield Midland for certain HSUK journeys
continuing to operate via existing route) ( HSUK)

Warrington Warrington Bank Quay or Warrington Central (Existing & HSUK)

Warrington Bank Quay station (HS2)

Table 3.1 : Definitions of Station Locations f

or Quantified Journey Time Assessment
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For the 13-centre and 21-centre Direct Connectivity Assessmens the definitions in Table 3.1
also apply for stations in Birmingham, Derby, Heathrow, Leeds,Liverpool, Manchester,
Nottingham and Sheffield. Table 3.2 below also lists assumed station locations for Bristol,
Cardiff, Darlington, Newcastle, Edinburgh and Glasgow.

Location Primary Station
Bristol Bristol Temple Meads Existing , HS2 & HSUK)
Cardiff Cardiff Central (Existing , HS2 & HSUK)

Darlington Darlington station (Existing , HS2 & HSUK)

Edinburgh Edinburgh Waverley Existing , HS2 & HSUK)

Glasgow Glasgow Central Existing,, HS2 & HSUK)

Newcastle Newcastle Central Existing , HS2)
Platforms on new Northumbria Bridge with travelator connection to adjacent
Newcastle Central HSUK)

Table 3.2 : Additional Station s considered in Direct Connectivity Assessment

3.2 Direct Connectivity Assessment

The following commentary relates to the Direct Connectivity Assessment undertaken upon

210 journeys betweenthe 21 centres wi t hin the HS2 6Zone of I nfl
2.4.1. Exactly the samanethodology is applied in the Direct Connectivity Assessment

undertaken upon 78 journeys between the 12 primary cities/major conurbations plus

Heathrow Airport that are described in Item 2.4.2.

3.2.1 Direct Intercity Links achieved by Existing Network

All of the 210 journeys between the 21 centres covered inthe Direct Connectivity Assessment

0 see Figure 2.10 are reviewed on the National Rail website www.nationalrail.co.ukto

determinewh et her they can be classified as a 06dire:«
classified as such if they operate at hourly or better frequency, regardless of the quality of

rolling stock empl oyed on that journey.

The only exceptions to this general rule are interregional journeys along the West Coast Main

Line, from Manchester to Edinburgh or Glasgow, and from Milton Keynes/Birmingham/

Wolverhampton to Edinburgh or Glasgow. All these services operate at hourly frequency but

0 due to the split in the West Coast Main Line at Carstairsd they can only offer 2-hourly

frequencies to Edinburgh or Glasgow. Theseservicesar e accepted as o6direct
simplify comparisons with HS2, which also can only offer 2-hourly frequency on journeys to

Scotland from any originating point other than London.
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3.2.2 Direct Intercity Links achieved by HS2

HS2ds jour neys b ecenwes ar@assedeedin ssantae maarier, using data

taken from High Speed Two: Strategic Outline Business Ca&d=conomic Casé covering Phase

2 of HS2, published in November 2016. This data identifies most of the proposed direct HS2
services, either ©O6caphatave® HdBE2 g-Bramghandsergiogimpat i b
taken from HS2 Regional Economic Impacfs published in September 2013,

Data on proposed HS2 services is included in Appendces A2 andA3.

HS2 interregional services operating at 2hourly frequency from Birmingham to Edinburgh/
Glasgow areclassifiedas6é di r e ct i ntd neatclethetclgssificationlapgplied to the
existing network. A similar 2-hourly service from Manchester to Edinburgh/Glasgow has also
been assumed.

The HS2 data is combined with data relating to the existing network & duly modified to reflect
service reductions proposed by HS2 Ltd inHS2 Regional Economic Impact8 to provide an
assessment of overall network connectivity, with HS2 in place All journeys deemed to be
made worse by HS2 according to the criteria set out in Item 3.3.4, are highlighted.

3.2.3 Direct Intercity Links achieved by HSUK

Data on the direct journeys offered by HSUK is derived from the HSUK timetable, andthe
train service patterns aresummarised in Appendix Al. All these services are planned to
operate at hourly frequency (to give much greater frequency between many close-spaced
pairs of cities) and thus, for the purposes of this study, qualify as @irect intercity links 6

The H3JK data is combined with data relating to the existing network in the 2 instances (out
of 210) where HSUK offers no service.

3.3 Quantified Journey Time Assessment
3.3.1 Derivation of Existing Journey Times

Existing journey times, for all of the 496 journeys between 32 centres covered in the
Quantified Journey Time Assessment see Figure2.6 d are taken from the National Ralil
website www.nationalrail.co.uk. The number of changes of train necessary to complete each
journey is also recorded. Data is taken for a weekday, at around 11h00. Wheremore than

one journey is offered within a single hour, the shortest journey time is recorded.

*High Speed Two: Strategic Outline Business ¢&senomic Cas®fT, 2016
*Table 23, pp9P2,HS2 Regional Economic Impa¢iS?2 Ltd, September 2013
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3.3.2 Calculation of HS2 Journey Times

HS2 journey times and train services are primarily taken from the DfT Command Papet

covering Phase 2 of HS2and from supporting reports®, all published in November 2016. This

data identifiesallpr oposed direct HS2 s @&lassic aompatibledandt her 0 «
lists their journey times. Where necessary, other sourceSare consulted. See Appendices A2

and A3. Allof HS20s direct | quckenthay thosaaffered bythe axisting b | y
network.

Al t hough HS2 aypicallytpeotlyilocated with respect to proximity to city centres ,
or connection with existing local services, it is still possible in certain instances to show that
the introduction of HS2 will bring substantial journey time savings between city centre
stations. These journey times are calculated by means othe following generic sum:

1 Journey time by HS2 plus...

1 Journey time by Network Raillocal service plus...

1 Time to transfer between platforms; plus...

i1 Half of interval between local services (e.g. an allowance of 7.5 minutes is made for a
service operating at 15 minute frequency).

This methodology assumes that HS2 services at arHS2 station such as the proposed East
Midlands Interchange will be reasonably frequent, but not conforming to any regular interval
pattern when both northbound and southbound directions arrivals are considered. It will
therefore not be practicable to arrange the timetabling of local services to precisely coincide
with the arrival (or departure) of HS2 services. Instead, local services will depart at regular
6cl ockf ac réexample acl5 miautedrequency.

In the calculation it is assumed that on average, an HS2 service will arrive halfwaghrough the

service interval. This allows for the two extreme eventualities of a train arriving either just in

time to make the connection (i n whi ch case none of the &6servi.
required), or arriving just too late to make the connection (in which case the passenger woud

be forced to wait for the full service interval).

Where HS2 will bring no advantage to the journey, no HS2 journey time is recorded and
instead the existing journey time and the relevant number of changes are recorded.

3.3.3 Consider ation of Luton

It should be noted that Luton is effectively excluded from th e detailed assessmento f HS 2 0 s
connectivity, wi th a null ©&éno i mprovementd result rec
compelled by the routeing of most intercity journeys to Luton via central London , a situation

® Command Papdatigh Speedwo: from Crew to Manchester, the West Midlands to Leeds and beybiit, 2016
®High Speed Two: Strategic Outline Business ¢&senomic Cas®fT, 2016

"Table 23, pp9P2,HS2 Regional Economic ImpatiS2 Ltd, September 2013

. HS2¢ Building a Connected Brite Article by Andrew McNaughton in European Rail Review, 2013
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which will be replicated by HS2. Hence any 0i
would automatically translate into an improved journey to Luton.

lulonds near complete dependency upon London for
inappropriate for a major community of over a quarter of a million population, located on the
nationds primary 0 M32htdd v afnasiplourte defienaydsdotallys s t h i
at odds with the stated aim of the HS2 project, todelivero hugel y enhanced capa
connecthievtinvteyeon prinogal tdwWnd and cities. For this reason, no accelerated

HS2 journey times have been recorded for Luton. By the same token, no journeys to Midland

Main Line destinations hayvebyHS2duetowithdrawaldfed as 6
intercity services as noted inltem 3.3.4 below.

Despite these difficulties in undertaking a meaningful qualitative connectivity as sessment for
Luton, it is still possible to make qualitative comparisons between the outcomes that HS2 and
HSUK deliver for Luton.

334 Journeys Omade worse®6 by HS2 interver

It must be emphasised that many existing intercity journeys will be made worse by the
intervention of HS28. This typically occurs where the introduction of HS2 & for instance
between London and Birmingham & will abstract a large proportion of those passengers

currently travelling by the exi stia@GogentycWithssi co
fewer passengers from Coventry and other intermediate calling points to support the current

3 trains per hour service, itispropose d t o reduce Coventryods interc
per hour.

Predicted reductions of intercity service levels on existing main lines, together with proposed
HS2 services, are given in the 2013 reportHS2Regional Economic Impactgsee Appendix A2).
Although these predictions are not repeated in the latest HS2 Ltd documentation published
in November 2016 in support of the HS2 Phase 2 scheme, it must be noted that:

1 The proposed HS2 services listed alongside the predicted intercity service reductions
are broadly similar to the currently proposed HS2 service patterns. Therefore it
seems reasonable to assume that the predicted service reductions will also not have
changed significantly since 2013.

T The predicted service reductions are entire
city to primary ci trgqbirementad cfeatecmore capddiyr, and t
improved commuter services on the West Coast Main Line entering London.

These service reductions primaily cover the axes of the West CoastMain Line, Midland Main
Line and East Coast Main Line; heg, journey times will remain broadly similar to what
currently applies, but service frequency will be significantly reduced.

® Predicted reductions of intercity service levels on existing main lines, together with proposed HS2 services, are given in
Table 23 on pages 92 of HS2 Regional Economic Impagsblishedoy HS2 Ltd, September 2013.

31




In the case of the CrossCountry Main Line, services from Sheffield to Derby wilbe diverted
from the main line via Ambergate, and instead routed via the more circuitous and slower
Erewash Valleyroute in order to serve the new HS2 East Midlands Interchange at Toton.
With new local stops and the necessary reversal at Derbyalso taken into account, journey
times are likely to increase by around 25 minutes. This will adversey affect every journey
from Yorkshire and the North-East to Derby, Birmingham New Street and onward
destinations including South Wales the West Country and the South Coast

Projected HS2 services to Birmingham willnot remedy the connectivity that will be lost
through the diversion of CrossCountry services via Toton TheseHS2services will not arrive
at New Street, but instead at the proposed HS2 terminus at Curzon Street. They will be of no
assistance topassengerswho would have to make the 10 minute walking connection to
continue their journeys from New Street.

A journey is deemed t onahyobtlee 3bases istedbeloavd e wor sed

1 intercity journeys operating at reduced frequencies;
1 journeys made significantly longer by the imposition of ci rcuitous routeing ;
1 anew walking connection required.

Generally, the addition of up to 2 stopsto an existing intercity service which remains on its
established routeisnotcountedas a j ourney Oomade wor sed.

All journeys @gnade worsedby the intervention of HS2 are noted on the relevant journey time
charts. So far no attempt has been made to quantify the adverse impact on journey times,
and in the comparative analysis presented in this paper, the existing journey time and
number of changes of train are conservatively assumed to continue to apply.

3.3.5 Cadlculation of H igh Speed UK Journey Times

All HSUK journey times are derived froma &6 demonstrator timetabl ed w
developed as an integral part of the HSUK design, through the following process:

1 HSUKroute designs have been prepared for all sections of new build, upgraded and
restored railway. This includes detailed horizontal alignments at 1:25,000 scale with
straights, transitions and circular curves all identified, plus complementary vertical
alignments.
The HSUK desigrhasestablished6r out e geographyod i%and ongi t u
speed profile for the full extent of the HSUK network. Where necessary additional
data has been taken from the Network Rail Sectional Appendix.
1 Published train performance data for the Alstom AV360 train has been reviewed and
incorporated in the HSUK models. This datagives acceleration and deceleration
performance throughout the speed range ie 0 km/h to 360 km/h.

NY WfE2y3IaddRAyFE OKFAYylF3ISQ YSkhya | R
fe |+ edyOiAizy 2NJ I adldrzyd Li A& y
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1 Using this route geography and train performance data,d s tta-s t cotimifigs
between stations have been calculated.
f  Using the calculated timings, with due allowance for dwell times'® at intermediate
stations, a schedule for an entire multi -stop train service has been created.
1 The methodology to calculate these timings, including assumed rates of acceleration
and deceleration, has been verified against published HS2 intercity timings and route
data (i.e. longitudinal chainage and speed profile).
i1 Train service patterns have beendeveloped along new/upgraded/ restored/existing
routes, with the primary aim of maximising interconnectivity between UK regional
population centres.
1 The train service patterns have been compiledandccor di nat ed i n a 06den
ti metabled covering al proposed HSUK servic
1 Data has been extracted from the demonstrator timetable to give timings between all
32 centres considered in this study. Where journeys are not direct, the number of
changes of trains has also been recorded.
1  Where HUKwill bring no advantage to the journey, n o HSUKjourney time has been
recorded and instead the existing journey time and the relevant number of changes
have beenrecorded.

Proposed HSUK services and journey times are listed in Appendix A1.These new service
patterns have been designed with the specific purpose of improving the national intercity
network, with no intercity connections made worse. Effectively they supersede all existing
intercity services along East Coast, Midland, West Coast, CrossCountry and TransPennine
main lines.

3.3.6 Comparison of HS2, HSUK & Existing Network Journey Times

In the comparison between journey times offered by HS2, HSUK and the existing networkit is
necessary also to take account of the number of changes of train necessary to complete the
journey, antdi meo pemdlyt yad O6f or . Bz eftectctheatrogge o f  t r e
preference on the part of passengers for direct journeys, without the inconvenience and

uncertainty of changing trains.

The elimination wherever practicable of changes of trains should be a driving consideration in
the design and development of the UK rail network. A national network in which all major
regional centres are directly linked b y t r ainterciy quality 6i8 clearly more conducive to
the development of balanced and well-connected regional economies than one in which
interregional journeys often require several changes of train, and high quality direct intercity
services aretypically only provided towards London. Such a network would also be more
commercially viable, more cgpable of attracting passengers from road transport , and

Vw5 g St f théiperiodtiat aitrdin remains stationary at a station platform, between its arrival and its departure.
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consequently more capable of bringing about major reductions in transport CO , emissions
through step -change road-to-rail modal shift.

Generally, a20 minute 6 p e n a appligddfor eash change of trains. This penalty is
additional to the actual journey time, including the time spent waiting at a station between
the passengerodos arrival on one train and the p

In 3 specific cases,an enhanced30 minute 6 penal tled i s app

1 Case 108 Change introduced through degradation of existing direct intercity
link . A prime example is the direct intercity link between Leeds and Derby, currently
provided by an hourly CrossCountry service. As noted previously, this service will be
diverted via the new HS2 East Midlands Interchange at Toton with around 25
minutes added to journey times. As a result, the quickest route from Leeds to Derby
would be via HS2, with a change of trains at Toton.

1 Case2 8 Change introduced thr ough w ithd rawal of existing direct intercity link
A prime example is the direct intercity link between London and Chester, currently
provided by an hourly Virgin West Coast service. This direct service will nolonger
operate with HS2 in place, and insteadpassengers will be forced instead to change
trains from a local service to an HS2 service at Crewe Hub.

1 Case3 o Shuttle Transfer between Birmingham Interchange and Birmingham
International Under HS2 proposals, mssengerswill transfer between HS2 trunk
servicesto Birmingham Interchange and local services from Birmingham
International, by means of a 2.5km long shuttle connection . In simplistic terms, this
transfer will involve 2 changes of train at separate stations requiring a total penalty of
40 minutes. However, it is assumed that the shuttle transfer would be high frequency
and relatively O6seamlessd. A c ctothecemtireg |l vy, a
transfer between HS2 services at Birmingham Interchange and local or intercity
servicesat Birmingham International.
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3.3.7 Calculation of Average Journey Time Reductions
For every individual HSUK and HS3ourney time, an acceleration factor can be calculated as
follows:

Acceleration Factor (AF) = Existing Journey Time
HSUK (or HS2) Journey Time

Where no journey time reduction is achieved, the Acceleration Factor would be 1.00 (unity).

This would include HS2 jour dsyleemd. 24 maldothéero be 06
cases, gourney time reduced by HSUK orHS2would result in an Acceleration Factor of

greater than 1.00.

To determine the average Acceleration Factor for each of the 32 centres considered in the
Quantified Journey Time Assessment, Acceleration Factors for each of the 31 journeys to the
other 31 centres (or 30 journeys in the case, notng the exclusion of Luton 8 see Item 3.3.3)
would be summated, and divided by the number of journeys (ie N = 31):

Average Acceleration Factor (AAF) = D(CAF)
N

The Average Acceleration Factor is then transformed into an overall Journey Time Reductin
score for each town, city or airport by the following calculation :

Journey Time Reduction (JTR) = (AAF1) x 100%
AAF

In this calculation, no weighting is applied to any of the individual Acceleration Factors from
whi ch each ¢ e nrhey BnieReduotian scark is dedelmped. This accords with the
holistic principle adopted in this study, that in a balanced intercity network designed to
optimise connectivity between regional communities, all journeys should be accorded equal
significance.

338 Consi deration of O6Volume Weightingo

't is instructive also to consider the effects
overall Journey Time Reductions. This volume weighting would reflect the unarguable fact

that flows between (say) Brmingham and London are far greater than between (say)

Birmingham and Bradford. However, there is a clear risk that in according greater significance

to the higher volume flows on the established high -quality Birmingham-London route (served

by frequent and direct intercity trains), the greater need for improvements on the lower -

quality Birmingham-Bradford route (served by less frequent, lower quality trains, and

requiring a change at Leeds) might well be neglected.

Introduction of volume weighting as an a dditional consideration also introduce s massive
additional uncertainties. No reliable and comprehensive data exists for passenger flows on all
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of the 496 journeys between the 32 towns, <citi
Quantified Journey Time Assessment. Moreover, even if such data did exist, it would be
heavily conditioned by several factors:

1 A general London-centric bias in intercity flows, reflecting the existing economic
disparities between London and the UK regions.

1 The difficulty (or in certain cases the nearimpossibility) of accomplishing certain
intercity journeys by rail, owing to the deficiencies of the existing network.

1 The need to consider all other transport modes, including private car, coach and
domestic aviation.

1 The potential on any of the 496 journeys for modal shift to rail, given the
improvements achieved by HSUK or HS2.

In the absence of more definitive and reliable data, intercity flows on all 496 journeys have
been calculated by a si mpl agtheplowingifatterd: i onal 8 mo

f  Populations (P, and Pg) of the two centres connected ™.
§ The distancebetween the two centres (Sap)*%

The flow between any 2 centres A and B is calculated as follows:

Qrs = PaXPs

Sap

These flows are thenused as the weighting factors in the following calculation:

Weighted Average Acceleration Factor (WAAF) = G( AF x Q)
2(Q)

The Weighted Average Acceleration Factor is then transformed into an overall Journey Time
Reduction score for each town, city or airport by the following calculation:

Weighted Journey Time Reduction WJTR) = (WAAF-1) x 100%
WAAF

1 City populationsare generally as given in Appendices¥al, with some adjustment of the figures for Birmingham,
Manchester and LeedstreflecttheOA 1@ Qa4 AYYSRAFGS KAYGSNI YR NIGKSNI GKIFy (
has been allocated a nominal 600,000 population in accordance with accepted transport planning practice, and

W2 LJdzf F GA2yaQ 2F . ANNMAYIKI Y aleduRingadhe seldtikeSpasseBded figuiedlaldd mbledin K I & S
Appendices B2, H1 and M2.

Y“¢KS LINRPOSRIZNBE F2NJ OFf OdzA FlAy3I RA&GIYOSa A& RSAONAOSR A\
model, the 2dimensional nature of transportonthe Bdi K Q& & dzNJ I O S -dirheasiogaldafdréiod R i
AYGSNLIE FySaFNE aLlk OSz RAOGFHGSa dGKIFG RA&AGIyOSa |
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3.4 Calculation of Average Journey Speeds

To enable a more accurate comparison of the connectivity enjoyed by different cities, than
would be po ssible through simply comparing journey times, an average journey speedis
calculated for each of the 32 centres considered in the Quantified Journey Time Assessment

To calculate the speed, the distance betweenany 2 cities is divided by the time taken to

complete the journey between these 2 cities. In this comparison, the journey time includes

the appropriate Openaltyd (as described in the
trains. Straight-line distances between all the 32 towns, cities and airports considered in this

study are calculated by simple coordinate geometry, using the Ordnance Survey grid co-

ordinates of the existing central station, as noted in Table 3.1.

The average speed across all 31 possible journeys isalculated asa mean average rather than
a median average.

3.5 Calculation of Intercity Connectivity Index

An dntercity Connectivity Indexd ( Ihas @lso been developed to provide an alternative

indicator of connectivity for each of the 32 centres considered in the Quantifie d Journey Time
Assessment. The ICCI takes account of the availability of direct intercity links, and the quality

of the trains providing these |inks. It asses
network and high speed services provided by HS2and HSUK.

The ICClis calculated by considering only the direct connections available from each centre.
A score from 1 to 5 is allocated for each direct connection in respect of the quality of rolling
stock, aslisted in Table 3.3 The addition of all individual scores gives the overall Intercity
Connectivity Index for each town or city.

Score | Rolling stock type (note DMU=diesel multiple unit, EMU=electric multiple unit)

1 1980s vintage Class 141/ 142 O6Pacer 6 un

2 1980svintageClas 150/ 155/ 156/ 158 O6Sprintero

3 Voyager CrossCountry units, Class 185 DMUs & other modern DMUs/EMUs

4 WCML Pendol i nos, MML Meridian unit s, E

5 Modern high speed trains on either HS2 or HSUK systems

Table 3.3 : Scoring of Rolling Stock for Intercity Connectivity Index

The Intercity Connectivity Index is an empirical and somewhat arbitrary measure. However, it
is a fair representation of the preference of intercity passengers to travel on trains formed of
high quality rolling stock suitable for long distance city -to-city journeys, without the
inconvenience of changing trains at intermediate stations.
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3.6 Qualitative Capacity Assessment

The ambition of HS2 Ltdforo hugel y enhanced c ap a cbetwveentlzend
UK O s mayrbations ts onty achievable if step-change capacity improvements can be
implemented in most if not all areas of critical network congestion. For the purposes of this
study, the following congestion zones have been defined (see Figure 21).

1 Central Belt of Scotland (Zone C1),between Edinburgh and Glasgow.

West Yorkshire gone C2),focussed upon Leeds station.

Transpennine lines gone C3),between Manchester and Leeds/Sheffield.

Greater Manchester Zone C4),focussed upon Manchester Piccadilly.

West Midlands (Zone C5),focussed upon Birmingham New Street.

West Coast Main Line gone C6),between London and Rugbywhere main lines to
Birmingham and Manchester/Liverpool/Glasgow divide).

Greater London (Zone C7),all quadrants.

1 Great Western Main Line gone C8), including Severn Tunnel

= =4 -4 -4 A

For all thesezones, a qualitative assessment has been undertaken of how the respective

interventions of HS2 and of HSUK will improve capacity. This assessment takes into account:

1 proposed physical interventions of new and/or up graded/restored routes;
1 proposed new station locations;

1 proposed service patterns for HS2 and HSUK

9 effects upon the existing network and locations of most critical congestion.

The results of these Qualitative Capacity Assessments are presented in Sectiorb.4.

3.7 Presentation of Results

Detailed connectivity assessmentsare presented in Appendices B1 (Birmingham) to Y1 (York)
for each of the 32 centres considered in the Quantified Journey Time Assessment Each
Appendix is formatted in the following manner :

1 A summary sheet records the principal outputs of this study for each town/city/
airport. Theseoutputs for both HS2 and High Speed UK include:
0 average journey time reductions,
o number of cities directly connected,
o number of journeys made faster and
0 number of journeys made worse,.

A written commentary is also provided.
7 Colourr-coded O6ti me | i niedtatejompay génses with appropoiates
allowance for change of trains, to each of the other 31 centres. Each timeline records

the journey time with the intervention of either HS2 or HSUK in place; a journey time
equal to the existing implies no change from the existing journey. All instances
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where the intervention of HS2 makes an existing journey worse are recorded but no
attempt is made to qu antify any additional journey times that will accrue.

1 A plan indicating HS2 routes and services {f provided by HS2) from the town/city/
airport in question, plus key connectivity data.

1 A plan indicating HSUK routes, and servicesdrom the town/city/airpor t in question,
plus key connectivity data.

1 A comprehensive tabulation of journey times from the town/city/airport in question
for HS2, HSUK and theexisting network.

All averages are calculated as Omean averages?®o

The resultsof the study are discussed in detail in Section 4 of this study, and aresummarised
on Summary ChartsES-ED®.

3.7.1 Summary Charts ES3, ES4 & ESS

Summary ChartES3 shows whether HSUK or HS2 offers shorter journey times for each of the
496 intercity journeys considered in this study.

Summary ChartEStIs hows HS20s network performance by ca:
the 496 intercity journeys considered in this study ie whether improved, no effect or .made

worsed As noted in Iltem 3.3.3, allHS2 journeysb Lut on have beenienoassi f
improvement outcome indicated.

Summary ChartESs hows Hi gh Speed UKG6s network perform
upon each of the 496 intercity journeys considered in this study ie whether improved, no
effect or made worse.

3.7.2 Summary Chart ESS

Summary ChartES6collates quantified results for each of the 32 cities (or airports) ie:

1 average journey time reduction;

1 number of cities connected by direct high speed services;
1 number of journeys made faster; and

1 numbers of journeys dnade worsed

This data is taken from the detailed information for each of the 32 cities (or airports) given in
AppendicesB1 (Birmingham) to Y1 (York).

3.7.3 Summary Chart ES/

Summary ChartES gives an alternative presentation of the comparative journey time data

displayed in Summary ChartES3. 't shows i n &ubti@mesoreachofthe f or ma
32 cities ie whether HSUK orHS2 delivers greater journey time reductionsi n t hat ci tyd:
intercity links to each of the other 31 cities.
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3.7.4 Summary Charts ESB & E®

Summary ChartsE8 & E®descri be HSUKGOs and HS20ds -ghagef or ma
capacity enhancements in 8 critical areas of the UK rail network. The scores allocated for each
area are aggregated into a single overall score. The charts show:

1 HS2 awarded a negative score of-5 out of 10 for its design of London -centric routes
and stations for Sheffield, Leeds and Manchester that will effectively prevent the
establishment of efficient and higher capacity transpennine links.

1 HS2 achieving a pitiful overall score of 8 out of 100; this can be attributed to its
failure to achieve any significant capacity improvements outside its remitted West
Coast Main Line corridor.

1 HSUK achieving a far superior score of 82 out of 10Q this can be attributed to its full
integration with the existing network , its adherence to existing transport corridors
and its design from the outset as a national network .
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4 Summary of Findings

The following commentary provides a summary of the full findings of this study,
documented in Section 5. Item 4.1 below corresponds to Section 5.1,ltem 4.2
corresponds to Section 5.2,and so on.

4.1 Introduction

The basic purpose of this study i1Is to tes
Ohugely emampacietdy and keothnwmeeaern itvhd yWK& s ma |
conurbations. Considered on their own merits, the findings of this study show

clearly that HS2 will fail disastrously to meet the promise of step-change

enhancements in rail network capacity and connectivi t vy . However, HS2
greatly illuminated by comparison with the alternative High Speed UK proposals,

and in all sections of this study HS20s p

4.2 Direct Connectivity Assessment

The Direct Connectivity Ass essmentt est s HS20s ability to p
intercity network in which all principal cities/major conurbations can be directly
interconnected with high quality and frequent intercity services. At present the

existing intercity service fails to offer direct, high quality or frequent services on

many interregional routes, and HS2 must greatly improve this performance to meet

the requirementfor o hugely enhanced. .. connectivity

However, HS2 tends only to reinforce the failure of the existing network. HS2 only
provides significant improvements on a small number of intercity connections,

generally to London and to Birmingham; withdrawal of intercity services on

existing routes will lead to more intercity connections being degraded than

improved. Of particular concern is the loss of many intercity services to Scotland,

and the fragmentation of the national network caused by the development of

HS26s isolated Curzon Street terminus 1in

HSUK®&s design from the out surdditssnewhaggh nat i on
speed lines to be fully connected to, and integrated with the existing network. This

full i1Tntegration is crucial to HSUK®Gs wunp
network in which all principal cities and major conurbations will be

comprehensively interlinked with direct high speed intercity services.
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4.3 Quantified Journey Time Assessment

The Quantified Journey Time Assessment t est s HS2ds ability toc
i mproved intercity journey t i maiwero hiungelliyne
enhanced. .. conhkketavsey®ment is based up
publ i shed i nformation which describes HS2

to the existing network, proposed new high speed services and proposed
reductions in intercity service levels on existing routes.

Using this information, journey times can be calculated for all 496 journeys
between 32 principal towns, cities and airports that together represent the UK rail
network. HS2 succeeds only in improving a small poportion (18%) of all journeys,
and it has the effect of making more (20%) worse. Its overall effect is to reduce
journey times by an average of 9%.

HSUKOs detailed design of over 1, 000km of
with over 60 connections to the existing network has allowed the compilation of a
comprehensive O0demonstrator timetabl ed.
network will operate, with HSUK in place. It shows that the intervention of HSUK

will improve 93% of all journeys, make no journeys worse and reduce journey times

by an average of 46%.

HSUKGOs superior performance 1s replicated
considered in the Quantified Journey Time Assessment .

4.4  Qualitative Capacity Assessment

The Qualitative Capacity Assessmentt est s HS20s ability to o
services to all major cities served by the present intercity network. It also

determines whether HS2 will provide the comprehensive improvements across the

national network necessary to meetthetestofo hugel y enhanced cap:

HS20s capacity failures are extachgdm fi ed b
between London and the West Midlands. Its full 18 train per hour capacity is

already allocated to serving only 11 of the 31 provincial towns cities and airports

considered in the Quantified Journey Time Assessment; the other 20 cities will

remain reliant on the existing network, on which intercity services are generally

projected to be reduced.

Considered on a network-wide basis, HS2 succeeds oly in providing improved
capacity along the narrow corridor of the West Coast Main Line. It fails to offer any
significant enhancements in the critically congested regional networks in the West
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Midlands, Greater Manchester and West Yorkshire and overallt achieves a
nationwide capacity score of just 8%.

H S U K érack gpine, extending from London to South Yorkshire, provides the new

capacity necessary to allow high speed services to extend to all principal cities

served by the present intercity network. This is only achievable through full

connection to and integration with the existing network, and this in turn demands

the devel opment of radical solutions to a
exi st at the major st at iiona setwarks. Todetherh e ar t
these enhancements will deliver step-change gains in capacity for national and

local services, earning HSUK a nationwide capacity score of 82%.

4.5 HS2: Remitted as a Stand -Alone High Speed Line but
Failing to Perform as an Integrate d National Network

Direct comparison of HS206s and HSUKOs per
considered in the Quantified Journey Ti me
complete failure as a national network. However, it is instructive also to examine

H2d6s relative successes il e the few journ
times relative to HSUK allows the underlying priorities in each scheme to be

identified.

Overall, HSUK offers shorter timings for 440 journeys while HS2 offers shorter

journey times for 21 (the remaining 35 of the 496 are not improved by either HSUK

or HS2). Of these 21 journeys, 20 are routed along the corridor of the West Coast

Main Line. This clearly indicates HS2 Lt
corridor,andawider f ai l ure to meet HS20s objectiwv
and connectivityd between the UKBO&S major

HS26s best (or in reality o0l east worst o)
Birmingham and Preston) and for all 3 airports (Heathrow, Birmingham and
Manchester) considered in this study. Th
providing improved links to airports, to the detriment of its performance as an

intercity network.

HSUK®&s best per f or manoceeMidlandstowngadndcitiesve t er m
(Derby, Northampton, Nottingham, Stoke, Walsall and Wolverhampton), all of

which HS2 Ltd has chosen to bypass, and leave reliant on reduced services on the

existing network. The transformed connectivity that HSUK will deliver for all of
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these cities is necessary i f the Gover nme
Engine or for a better-connected Britain are ever to be met.

It should be emphasised that even for the cities and airports where HS2 achieves
its best performance, HSUK still achieves far superior overall journey time
reductions.

4.6 HS2 : Failing to Provide Transformed Direct Links to
Principal UK Airports

These comparisons are based upon the fundamental precept, that any major

airport should have direct rail links to all principal communities within its

hinterland. For the 3 airports considered in this study (Heathrow, Birmingham and
Manchester), Heathrowds hinterland extend
Britain, while Birminghamo derlands dxteMiaacrashr e st e
the Midlands and the North.

Al though HS206s routeing strategy was prio
Manchester airports, HS2 still fails to offer worthwhile rail links to any of these

airports. Despite much initial promise, HS2 will offer no direct regional services to
Heathrow, and the few links that it will offer to Birmingham and Manchester

airports are all long-distance, outside the regional hinterland that each airport is

intended to serve.

By contrast, HSUK achievesransformational improvements for all 3 airports. Its
establishment of a 0Compass Point Network
services from all principal UK cities. HSUK will also offer direct links to Birmingham

and Manchester airports from all prin cipal regional centres in line with the

requirements for the Midlands Engine and the Northern Powerhouse.

4.7 HS2 : Failing to Start the Midlands Engine

The remit of the HS2 project, to connect London and the West Midlands by means
of a new high speed line, was written with the clear intention of delivering major
connectivity gains for all West Midlands communities.

However, the briefest examination of HS2
will fail to meet this simple objective. HS2 will only serve new and generally

disconnected stations in the Boroughs of Birmingham and Solihull; most other

West Midlands communities will be left isolated from HS2, and thereby unable to

gain direct benefit. HS2 also fails to offer any direct links between the principal
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cities of the West or the East Midlands, and it will do nothing whatsoever to
stimulate the devel opment of a O6Midl ands

HSUKOs alternative strategy of fulll I nteg
generate far greater gains for the entire West Midlands. The required gains in

capacity and connectivity are achieved not through the physical expansion of

Birmingham New Street. Instead they are achieved by 4tracking of key radial

routes, and by the full inclusion of outlying centres such as Coventry, Walsall and
Wolverhampton into the HSUK network.

The many initiatives in both West and East Midlands, that are necessary to create
HSUKOGs transformed national net wor k, wi ||
This will for the first time efficientl y interconnect all the principal communities of

the Midlands and also provide comprehensive links to Birmingham Airport. Unlike

HS2, HSUK will deliver all of the connectivity objectives of the Midlands Engine.

4.8 HS2 : Unwittingly Sabotaging the  Northern Pow erhouse

The failure of HS2 Ltd to include any transpennine link between Northern cities in

Its initial proposals (in 2010) for the H
2014) of proposals for O6HS30 transpennine
Power housed6 strategy. The HS3 i1initiative
for improved journey times between the principal cities of the North, and from

these cities to Manchester Airport.

Detailed examination of the timelines for both HS2 and HS3 projects raises serious
concerns that the Governmentods greater <co
London-centricity in the national transport system. This can only be to the
detriment of Northern economi esbuildHEHhe app
project into the O6Northern Powerhouse Rai
routes gives further cause for concern.

However, the greatest cause for concern |
stations 6 which were designed with no thought fo r improved transpennine
connectivitydwi I I form the basis for Transport f
Power house Rail plans for i mproved O6HS350
0l ogi c gapd wi | kcorommyanppledbyhaaysiNnetionnalhaedr n

inefficient transport system:

1 Two separate new transpennine routes required;
1 No transpennine freight strategy;
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Terminus station in Manchester unable to cope with through flows;
Circuitous and slow route from Manchester to Liverpool;

No relief to existing congestion at Leeds station;

Unsuitable station in Sheffield located on 66km long loop

Many Northern cities bypassed by HSS;

1 York bypassed by future HS3 line to Newcastle.

= A A4 4

By basing HS3 upon the established HS2 proposals, HS3 will never deliver the
efficient transpennine rail links demanded by the Northern Powerhouse
specification.

All of these problems are avoided in the High Speed UK scheme. HSUK has been
designed from the outset with a transpennine route to Manchester and Liverpool
that will be fully in tegrated with the HSUK north-south spine and fully integrated
with the existing network. As a result, HSUK will meet all the requirements of the
Northern Powerhouse specification.

4.9 HS2: Concentrating Connectivity and Economic Benefits on
London and Other Economically -Advantaged Areas

Thereisasefevi dent contradiction between the c
London, and repeated official predictions that HS2 will deliver step-change

economic benefits to the UK regions. This accounts for much of the public

scepticism that has persistently accompanied the HS2 project; yet HS2 Ltd has

remained firm in its forecasts of transformed regional economies. The detailed
connectivity analysis undertaken for this
be put to the test.

Two measures of connectivity have been adopted. The first measure is the

Average Journey Speed for each of the 29 towns and cities under 3 scenarios i.e.

the existing national network, and future national networks with HS2 and HSUK in

place. The second meas u intrcity Gonrectivitelmdpxi i ¢ & ICCd )
based upon the availability of direct journeys with no change of trains, and the

quality of rolling stock on offer. For each town/city, Average Journey Speed and
Intercity Connecti vity Index are plotted against the average Gross Disposable
Household Income as an indicator of community prosperity.

The following conclusions can be drawn from review of the plots:
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1 For the existing network, there is a clear linkage between connectivity and
community prosperity. London, by far the best connected city, is also the
MOost prosperous.

T HS20s greatest connectivity gains
well-connected and prosperous communities. It generally achieves little or
no gains for economically-disadvantaged communities.

1 It therefore follows that HS2 will tend to reinforce, rather than redress
existing economic dispatrities.

T By contrast, HSUKOs achievement of
disadvantaged communities suggests strongly that (unlike HS2) it should be
effective in bringing major economic benefit to the UK regions and in so
doing redress the North-South Divide.

4.10 HS2 : Implications for Transport CO , Emission Reductions

Given the 06greend pou, theimplementtios of ldS2,thea i |
largest single intervention in UK surface transport for perhaps half a century,
should provide a historic opportunity to achieve massive reductions in CO,

emi ssions across the entire ¢$awafigegs show
HS2 to be no better than carbon-neutral, completely at odds with the target of the
2008 Climate Change Act for an 80% reduction in national CO, emissions by
2050.

ar e

gr e

HS2d6s failure can be very si mpl yoneegtipith ai ne

failures documented in this study. With HS2 unable to meet its promise of
oOohugely enhanced c ap a dticanyot aahrevk the step-changée
modal shift from high -emitting road transport to lower -emitting rail transport
necessary toachieve the radical target of the 2008 Climate Change Act .

With HSUK&és far greater capacity and
CO, reductions in line with the 2008 Climate Change Act appear to be feasible.
HSUKd&s studi es ddaG®reduttionadf aoupdd@Oenilioni a
tonnes.

4.11 HS2 : Extreme Design Speed Totally Counter -Productive to
Efficient Performance of National Railway Network

HS2 has been designed to be the fastest railway in the world, with a proposed
operating speed of 360km/h (225MPH) and allowance for future operation at
400km/h (250MPH). High economic value has been ascribed to every minute
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shaved off already-fast journeys to London, with little account apparently given to
the adverse effects of extreme speed. These aderse effects include increased
energy consumption and CO, emissions, increased maintenance costs and
technical risk, and greater construction cost and impact on rural landscapes
through adoption of ultra -straight alignments.

HSUKOs achi ev e mgourhey tinfe refluations, gles@ta its design for a

lower ultimate speed of 360km/h and its greater focus on upgrading/ restoration

of existing routes, indicates clearly that increased speed cannot be the uniformly
positive factor t hhaveassu®&littobed bhsead] iategratipn e r s
with the existing network appears to be a far more powerful factor in achieving
step-change journey time reductions across the national network.

Detailed analysis shows that H&URWuUlIdaV er a
reduce to a slightly lower figure of 39%, if the entire network were operated at the

existing maximum speed of 200km/h. This is more than 4 times the 9% average

journey time reduction that HS2 could achieve, operating at 400km/h.

There is ro indication that HS2 Ltd has ever undertaken the research necessary to
establish the relationship between the speed for which a new railway intervention
is designed, and the speed at which the entire national rail system can operate.

There is equally noindication HS2 Ltd has undertaken any sort of network
performance study, to determine how the national rail network will perform, with
HS2 in place. Together, these two omissiongepresent a catastrophic design
failure, and they stand testament to the wider design failure of the entire HS2
project.
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5 Findings of HS2 : High Speed to Nowhere

5.1 Introduction

The basic purpose of this study is t
deliver o hugely enhanced capachdtywaeird tcloe
major c onurbations. Considered on their own merits, the findings of this

study show clearly that HS2 will fail disastrously to meet the promise of step -
change enhancements in rail network capacity and connectivity. However,
HS206s fail ur e | sbygampasidon with thelaltetnativeidight e d
Speed UK proposals, and in al/l secti
contrasted with that of HSUK.

5.1.1 3 Core Tests

The findings of this study are based upon 3 core tests:

91 Direct Connectivity Assessment(see Secton 2.4).
1 Quantified Journey Time Assessment(see Sections 2.5 and 2.6).
1 Qualitative Capacity Assessment (see Section 2.7).

The findings from these 3 assessments are set out in Sections 5.:5.4. Further implications
arising from these assessments are discased in Sections 5.55.11 as follows:

1 Section 5.56 National Network issues.

Section 5.6 Direct Links to Principal UK Airports

Section 5.7 Midlands Engine issues.

Section 5.80 Northern Powerhouse issues.

Section 5.908 Relationship between Connectivity and Economic Benefit
Section 5.1008 Implications for Transport CO, Emission Reductions
Section 5.1108 Design Speed issues

= =4 4 -4 -8 -2

5.1.2 Interpretation of Findings
The findings of this study should be interpreted in 2 different ways.

1 HS20 consideration on its own merits.
1 HS20consideration by comparison with an 06exe

513 Consi deration of HS2 6on i ts own mer i

HS2 must be considered as a new railway intervention designed toprovide benefits

commensurate with the investment of over £55 billion of publ ic money. It must accord fully

with all the public policy goals defined in Item 2.1, and most importantly it must meet the its

own objectiveof 0 hugely enhanced capachiettyweaennd tchoen nUeKcbtsi v
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conurbations. This objective can only be met through the improvement of the network as a
whole, and this study has established the necessary modet to allow the effect of HS2 upon
the national network to be comprehensively assessed.

5.1.4 Consideration of Intercity Service Reductions caused by
Introduct ion of HS2

Whilst it might be difficult to make a judgment in isolation as to whether HS2 achieves
sufficient overall journey time reductions or provides sufficient extra capacity, no such
difficulty exists in the case of the major reductions to intercity services that have been set out
i n HS2owhdoaientation & see Appendix A2.

These reductions, which are discussed in Item 3.3.4, will bring about major reductions in

intercity services across the national network. They will particularly affect seond-tier cities

such as Milton Keynes, Coventry, Leicester, De
new routes connecting the primary cities, for instance London, Birmingham, Manchester,

Sheffield and Leeds. All of these cities will lose premium inter city services, which will at best

be substituted by slower and lower-quality services. Whilst some capacity might be gained,

this will only be at the expense of greater losses in connectivity.

This creates a huge constituency of communities that will lose connectivity d and therefore

economic prosperity d from the introduction of HS2. This flies in the face of the public policy
requirement for inclusivity (as setoutinltem2.14) by which the o6éwinners?o
project must vastly outnumberthe 6 | oser s & .

In the forthcoming sections 5.2 and 5.3, and in AppendicesB1-Y1 covering all 32 centres
considered in the Quantified Journey Time Assessment, all journeys deemed to have been
Omade worsed by the intervention of HS2 have b

5.1.5 Consideration of New Services proposed by Network Rail

The potential new services proposedby Network Rail in Better Connections : Options for the
integration of High Speed 2have been qualitatively reviewed, but they have not so far been
given detailed assessment. It should be noted that:

T Network Rail &6s service proposals are heavil
between high speed and classic serviceghat HS2 is unlikely to be able to provide.

1 Many proposals are in fact mutually exclusive alternatives and therefore cannot be
considered together.

i Stopping patterns, frequencies and journey times have yet to be defined.

1 11 of the 25 services proposed by Network Rail are classifiedasb s ubur band or
6i nterurband ie slow speed sboppehgvantcon
consideration of intercity connectivity.
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In general, it is considered that even if all the proposed services were to operate, this would
do little to mitigate the overall loss in connectivity that will afflict the many seco nd-tier cities
that will be bypassed by HS2.

The uncertainties surrounding the Network Rail proposals also make it impossible to make an
accurate assessment of the performance of the overall HS2 systentomprising:

1 HS2 services as set out in Appendix A&;
1 Reduced intercity services as set out in Appendix A;
1 Additional services projected by Network Rail, as set out in Appendix A4;

However, from the outcomes of this study set out in Sections 5.2 and 5.3and Appendices Bl-
Y1it can be stated with confidence that such a disjointed system would still be vastly
out performed by HSUK®&s fully integrated net wor

516 Consi deration of HS2 against the HSUFEF

HS2 can only be taken forward if it can be shown to be a fully optimised scheme, delivering
the greatest possible improvements in capacity and connectivity to the greatest possible
proportion of the UK population, for the least cost and environmental impact. This
requirement for technical optimisation should apply to any publicly -funded project, but it is
especially pertinent in the case of HS2, given the huge sums at stake

The degree to which HS2 has been technically optimised can be demonstrated very simply
through comparing HS206s performance witebad t hat
UK. These comparisons are set out in the following sections of this study.
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5.2 Direct Connectivity Assessment

The Direct Connectivity Assessment t est s HS2ds abil ity
intercity network in which all principal cities/major conurba  tions can be
directly interconnected with high quality and frequent intercity services. At
present the existing intercity service fails to offer direct, high quality or

frequent services on many interregional routes, and HS2 must greatly improve
this perf ormance to meet the requirementfor o hugel y enhance
connect.ivityo

However, HS2 tends only to reinforce the failure of the existing network. HS2
only provides significant improvements on a small number of intercity
connections, generally to London and to Birmingham; withdrawal of intercity
services on existing routes will lead to more intercity connections being
degraded than improved. Of particular concern is the loss of many intercity
services to Scotland, and the fragmentation of the national netw ork caused by
the devel opment of HS286s isolated Cu

HSUK&s design from the outset as a n
speed lines to be fully connected to, and integrated with the existing

network. Thisfullint egrati on is crucial to HS
achievement of a national network in which all principal cities and major
conurbations will be comprehensively interlinked with direct high speed

intercity services.

5.2.1 Direct Connectivity Assessment of HS2 (21-centre Test)

HS28s connect i hasbeen established byitsalnility o offer direct journeys

between 21 key centres of the national network, as illustrated in Figure 2.1. Itwould seem

reasonable to expect a projectaimed at deliveringdo hugelenhanced. .. connect.
bet ween the UK®&s marpvie directconnectibns foi adange praportion of

the 210 possible journeys between 21 key hubs of the UK rail network.

However, HS2 fails spectacularly in its aimand this is demonstrated in Figure 5.1.:

T HS2 offers direct O6high speedd journeys on
remainder (89% of the total) will remain reliant on existing network services.

1 HS2 offers no direct regional connections to Heathrow. Instead, passemers will be
compelled to make an inconvenient change at Old Oak Common to join Heathrow
Express services.

1 The intervention of HS2 will have the effect of degrading 60 journeys (29% of the
total), either through reduction in frequency, diversion onto slowe r routes, or through
withdrawal of existing through services.
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1 HS2 fails to create any new direct journey opportunities.

1 On the contrary, its introduction will see the withdrawal of 7 existing through services,
with the result that a national network that o ffered 109 direct services out of 210
(52%) will now offer only 102 direct services out of 210 (49%).

DIRECT JOURNEYS, NO CHANGE OF T
ISP KEYOUt of 210 journeys
irminghany
Darlingtor] DL between 21 centres...
Derbyf # |DE .
Edinburgl T #] #|EH 24 |Direct Journeys by HS2
Glasgov #|# GL " .
Heathrow LHR /8 |Existing Direct Journey
Leeds #|#|# LS .
Leicostol T T % e | 108 |Changes of Train réq
Liverpoo # | LI # 60 Journeys made worse
Londor] # # LO by intervention of HS2
Manchestef # # MA
Milton Keynes | # ## MK
Newcastle #H|# | # # INE
Northampton # # [NN
Nottingham # NG
Oxford # # OoX
Sheffield #|#|# # # # # |SH
Stockpor # # # SK
Stoksg #|# #|# #|# # #|ST
Wolverhamptor] ## # wv
YorK Hl#|# # # # #| #|Yd
E [ > — = U) — == j = U) Q [ '9 - [0] c f
S5E8255833 88725082 28¢
5202853856588 ce25580 ¢
c = c 8 @© = 9 9 0Ccx = c O b]
E®8 ©WO8 ¥2-"cf388s G52 8
g [a) LLl I - 4 c £ Z £ 0 nw n <
@ = <
= o
=

Figure 5.1 : Assessment of Direct Intercity Connectivity with HS2 in place

5.2.2 Degradation of Intercity Links to Scotland caused by HS2

From all of these statistics, it seems clear that HS2 will have a regressive overall effect on the
national network. It is particularly concerning that all of the 7 direct services that will be lost
are to Scotland. Scotland, and especially Glasgow, is already poorly conneted to the
remainder of the United Kingdom, and HS2 will have the effect of making this poor
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connectivity even worse. This analysis showsEdinburgh and Glasgow collectively enjoying 16
direct links to English cities; under HS2, this will reduce almost ky one half, to 9 direct links.

So far, this analysishas ignored the Plymouth-Edinburgh CrossCountry(XC)services a
proportion of which continue to Glasgow, generally at 2-hourly frequency. Inclusion of these
services operating at 2-hourly frequency, would give 6 extra direct intercity links, from
Glasgow to Newcastle, Darlington, York, Leeds, Sheffield and Derby. Under current
predictions for reduced intercity services (as given in Table 23 ofHS2 Regional Economic
Impacts) the withdrawal of the curre nt hourly CrossCountry service to Edinburgh would of
course also affect journeys to Glasgow.

Figure 5.2 summarises the effect of HS2 upon directintercity links from English cities to
Edinburgh and Glasgow. This fully demonstrates the disastrous effect that HS2 will have on
connectivity between UK cities.

. . Existing, including Existing, including Direct Intercity Links
Direct Interci

) iCt ; tercity WCML journeys @ | WCML & XC journeys | proposed under HS2
Links from 2-hourly frequency | @ 2-hourly frequency scheme
Edinburgh 11 11 6
Glasgow 5 11 3
Total 16 22 9
Possible links 40 40 40
Success rate 40% 55% 22.5%
%age Connectivity 0 0
Lossunder HS2 43 /0 59 /0
%age Connectivity 0 0
Gain under HSUK 150 /O 82 /0

Table 5.2 : Losses in Direct Intercity Connectivity to Scotland with HS2 in place

523 Testing HS2 Ltddés Claim of oOoHugely Er
Connectivityo between t he(l3JderiireTeda| or

I n order to test HS2 Ltdodés claim that HS2 wil|
connectivityd b gotosrmumbations, a sepatit Direct Qoanectivity

Assessment has been undertaken. Bristol and Cardiff have been included in tis assessment

so that all 12 UK primary cittesdeach r epresentative of §astised own 0
in Table 25 d can be considered, along with the links from all cities to Heathrow Airport .

The results of this assessment, as set out in Figur&.3, are broadly similar to the 21-centre
assessment discussed in Item$.2.1 and5.24. The same picture can be seen of a dividel, 2-
tier national rail system, in which a small proportion (17 out of 78) links will be improved, but
the remainder will be left either unimproved or made worse.
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HS2 INKS BETWEEN MA.
UK CONURBATIONS

DIRECT JOURNEYS, NO CHANGE OF TR/

KEY Out of 78 journeys
Birmingham/West Midland{ | between 13 centres...

Bristol/Avor{  |BS 17 Direct Journeys by HS2
Cardiff/South Wale CF 30 | Existing Direct Journey
EH 31 Changes Required
Glasgow/Strathclyd #|# GL #| 15 |Journeys

7]

Edinburgh/Lothia

H
H*

Heathrow Airpor LHR made worse
Leeds/West Yorkshife H \#H|# | # LS
Liverpool/Merseyside LI
Greater Londof LO
Greater Manchestgr MA
Newcastle/North-East H| | H# | #H | # NE
Nottingham/East Midlands NG
Sheffield/South Yorkshife HI #|# SH
=== 2 T = W o
EiTSpiEEsiad
@0 Eesg -~ 55§82
£ §F°x S §28°
m = p

Figure 5.3 : Direct Interc onurbation Links offered by HS2

HS2 Lt dodpi &lkihoedgain pordtive flows (mostly London-centric) whilst an almost

equal number are made worse will inevitably lead to a degraded and damaged national rail

network that is incapable of efficiently connecting the nation and bringing about economic

benefit com mensurate with the massive public investment that is proposed for HS2. Overall,

it 1 s clear that there c an-rdpeatechcaimjthatHS2 wili cat i on
delivero hugely enhanced c apachiettyweaennd tchoen nUeKedtsi vmatj yoor
conurbations.

Inclusion of Bristol and Cardiff in the connectivity assessment allows the disastrous effects of
HS286s proposed Birmingham Curzon Street ter min
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trains from Northern and Scottish cities arriving at Curzon Street, but trains for Bristol and
Cardiff continuing to depart from Birmingham New Street, passengers will be forced to make
a walking transfer between the two stations. This will effectively cut the existing CrossCountry

routes in half at Birmingham.

With Birmingham located at the fulcrum of the national rail network , HS 2  LilltcdnSidered

proposals for a new terminus station in Birmingham will have calamitous consequences for

the entire system. Figure53s hows <cl early t hat HiiighamtCarddbs pr op
Street will have the effect of fracturing the integrity of the entire national network.

5.2.4 Direct Connectivity Assessment of High Speed UK (21-centre Test)

DIRECT JOURNEYS, NO CHANGE OF T
ISP KEYOut of 210 journeys
irminghan
Darlingtor] |DL between 21 centres...
Derby DE .
Edinburgt EH 208 |Direct Journeys by HSUK
Glasgow GL . L. .
Hoathiow LHR 2 |Existing Direct Journey
Leeds LS .
Leicostel e O |[Changes of Train réo
Liverpoo LI # O Journeys made worse
London LO by intervention of HSU
Manchestef MA
Milton Keyne$ MK
Newcastle NE
Northampton NN
Nottingham NG
Oxford OX
Sheffield SH
Stockpor SK
Stoks ST
Wolverhamptor WV
YorK Y(
cE €S >= = =2 9Y 50 5 o7 9O < Tt & © € X
558255388yt gs2582:8°¢%
(@] c N Qo % E 1 8 [ g c D o g 0O X 6= % wn c
c = c 2 © =2 0 S0 x = c O ¢ b
Eg ©OQe 92 = s S 65 &
o = 2 S Z o
s = S
=

Figure 5.4 : Assessment of Direct Intercity Connectivity with HSUK in place
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H S U Kcéngectivity performance has been established by its ability to offer direct journeys

between 21 key centres ofthe national network,

as |

from the outset as an optimised and integrated national network achieves a level of

performance, illustrated in Figure 5.4, that completely outclasses HS2:

 HSUKoffersd i

rect

6hi gh

speedo

1 The remaining 2 journeys (Oxford to London and Heathrow to London) are
geographically outside the scope of the UK high speed rail project, and both enjoy

high quality and frequent services.

1 The intervention of HSUK will not make any existing journeys worse.

1T HSUKOGs

achi evement

of

one of the 21 centres represents a huge improvement over the 52% proportion of

direct journeys offered by the existing network.
1 Many of the new direct journeys offered by HSUK represent a transformation of

existing connectivity, offering new intercity links that current ly require highly

circuitous and inconvenient journeys.

HSUK®G s

transformations

ar e

corridor communities of Milton Keynes and Northampton. As Table 5.5 demonstrates, HSUK
also achieves massive improements in links to Scotland, in complete contrast to the
damaged and fractured links that HS2 will bring about.

5.25

Improvement of Intercity Links to Scotland achieved by HSUK

Unlike HS2 and unlike the existing national network, High Speed UK will allowboth
Edinburgh and Glasgowto be fully integrated into a fully -connected UK intercity rail network.

Direct Intercity EX|st|ng, including Existing, |nglud|ng Direct Intercity Links
inks WCML journeys @ | WCML & XC journeys | proposed by HSUK

Links from 2-hourly frequency | @ 2-hourly frequency | (all hourly frequency)

Edinburgh 11 11 20

Glasgow 5 11 20

Total 16 22 40

Possible links 40 40 40

Success rate 40% 55% 100%

%age Connectivity 0 0

Gain under HSUK 150 A) 82 A)

%age Connectivity 0 0

Lossunder HS2 43 A) 59 A)

Table 5.5 : Gains in Direct Intercity Connectivity to Scotland with HS UK in place
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By concentrating upon a single primary east-sided route to Scotland, Glasgow and Edinburgh
(and Newcastle and Darlington) will be placed on a single line of route, and it becomes
feasible to offer hourly services from Glasgow and Edinburgh to all principal UK cities.

5.2.6 HSUK Achievement of Full Interconnectivity between
the UKOGs Maj or (1XaemraTebtlat i ons

HSUK.INKS BETWEEN
MAJOR UK CONURBATIO

DIRECT JOURNEYS, NO CHANGE OF TR/

Out of 78 journeys
Birmingham/West Midland{B | KEY between 13 centres...
Bristol/Avorl  |BS 75 Direct Journeys by HSUK
Cardiff/South Walels CF 3 | Existing Direct Journey
Edinburgh/Lothiaf EH O| Changes Required
Glasgow/Strathclydee GL # | O [Journeys
Heathrow Airpor LHR made worse
Leeds/West Yorkshite LS
Liverpool/Merseyside LI
Greater Londoh LO
Greater Manchestgr MA
Newcastle/North-Eagt NE
Nottingham/East Midlands NG
Sheffield/South Yorkshife SH
SRR RN R R R R B E
gadfsg~ 8555238
£ §E°% 37 §28°
m = z

Figure 5.6 : Direct Interc onurbation Links achieved by HSUK

Theexe nt of HS2 Ltdds failure to ful foihlugietlsy own
enhanced capacity baentdweceonn ntehcet i WKitsy bmaj or conur b
truly appreciated by comparison with,adSUKds co
illustrated in Figure 5.6. The only gaps in the HSUK service offering, from London to
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Heathrow, Bristol and Cardiff, are along the Great Western axiandwe | | out si de HSU}
of intervention ; all of these journeys are well served either by Heathrow Expess or Great
Western trains.

HSUK&s achievement of full i ntgdomdseptiwnci pab
conurbations, as illustrated on Figure5.6, is without precedent in a historically London-centric
national rail system that has always lacked efficient interregional links.
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5.3 Quantified Journey Time Assessment

The Quantified Journey Time Assessment t est s HS20s abil

significantly i mproved intercity jou
todeliver o hugel y enbanuoedt. iTheiatsgssment is based upon
HS2 Ltdods own published information

locations, connections to the existing network, proposed new high speed
services and proposed reductions in intercity service levels on existing routes.

Using this information, journey times can be calculated for all 496 journeys
between 32 principal towns, cities and airports that together represent the
UK rail network. HS2 succeeds only in improving a small proportion (18%) of
all journ eys, and it has the effect of making more (20%) worse. Its overall
effect is to reduce journey times by an average of 9%.

HSUK&s detailed design of over 1,000
railway with over 60 connections to the existing network has all owed the
compilation of a comprehensive 0demo
how the UK intercity network will operate, with HSUK in place. It shows that

the intervention of HSUK will improve 93% of all journeys, make no journeys
worse and reduce journey times by an average of 46%.

HSUKOGs superior performance i s repl:i
airports considered in the Quantified Journey Time Assessment

5.3.1 Average Journey Time Reductions and Volume -Weighting

The performance of HS2 and HSUKin achieving network-wide journey time reductions is
presented as an average journey time reduction for each of the towns, cities and airports
considered (32 considered for HSUK, or 31 for HS2 noting the exclusion of Luton, see Item
3.3.3). Two differentmethodologies have been applied in the calculation of these averages:

T An O6unweightedd methodology, with all journ
regardless of the volume of flow on each journey. See Iltem 33.7.

T A O6voweimght edd met h otdhe ¢reatgrwolumesmf flonebetiveerc
more populous centres. See Item 33.8.

Average journey time reductions for all 32 cen
wei ght ed 6 gmg ardisetdu in dable5.7. The following conclusions can be drawn
from a review of this data:

1  On whichever methodology d unweighted or volume -weighted 6 HSUK offers greater
journey time reductions for every one of the 32 centres considered.
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o Average jouney time reductiors
c g‘g » 5| calculated with | calculated with | calculated with | calculated with
SE28e8g no yolume vo_Iume no yolu_me vc_)lume
§ 03)3 %3 %g weighting weighting weighting weighting
so=is54 HIGH SPEED U HS?2
Birmingham 36% 36% 23% 28%

. QK Y ! 43% 37% 20% 13%
Bradford 50% 42% 13% 10%
Cheltenham 28% 17% 0% 0%
Chester 42% 40% 2% 1%
Coventry 48% 46% 9% 6%
Crewe 32% 30% 6% 12%
Derby 47% 43% 2% 1%
Doncaster 37% 29% 1% 0%
Heathrow 50% 17% 33% 8%
Huddersfield 40% 32% 8% 9%
Hull 32% 25% 3% 2%
Leeds 50% 45% 20% 20%
Leiceser 62% 57% 6% 3%
Liverpool 43% 42% 4% 9%
London 31% 28% 19% 20%
Luton 62% 41% Journey timesot assessed foLuton
Manchester 42% 39% 13% 18%
a QOKQNJ 43% 42% 18% 15%
Milton Keynes 46% 39% 1% 0%
Northampton 60% 59% 5% 2%
Nottingham 56% 55% 10% 8%
Oxford 38% 25% 2% 1%
Peterborough 32% 23% 0% 0%
Preston 35% 30% 12% 13%
Sheffield 53% 54% 8% 16%
Stockport 45% 35% 2% 0%
Stoke 46% 41% 1% 0%
Walsall 59% 65% 0% 0%
Warrington 43% 46% 4% 5%
Wolverhampton 47% 5% 2% 1%
York 42% 3% 9% 13%
Average 46% 40% 9% 14%

Table 5.7 : Average Journey Time Reductions calculated by Alternate Methodologies

1 Notwithstanding the exclusion of Luton from analysis of HS2, it can safely be
assumed that HS20 which bypasses Luton and offers no specific interventionsfor
Luton & cannot possibly achieve the 62%/41% performance offered by HSUK.
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T HS2

0s

concent r avolumenntercipy dlows Hetwaeph gimary cities such

as London, Birmingham, Manchester and Leeds gives a greater networkwide
performance when volume-weighting is taken into account.

T By

contrast

: HSUK®G s

greatly

superior

achieved for the smaller, poorer-connected cities, tends to reduce with volume-

weighting is taken into account.
1 Under either methodology, H SUK still massively outperforms HS2.
1  With volume -weighting, HSUK achieves an average journey time reduction of 40%9

al m

ost 3 ti

me s

greater

t han

HS20s

1  With no volume -weighting, HSUK achieves an average journey timereduction of 46%

dover 5

ti

me s

greater

t han

HS23ds

average

From the commentary set out above, it is plain that adoption of either unweighted or
volume-weighted methodologies makes no fundamental difference to the fundamental
findings of this study. HS2 is massively outperformed by the alternative High Speed UK
scheme, and from this it can be reasonably concluded that the necessary process of technical
optimisation has been completely absent in the development of HS2.

For the purposes of this study, journey time reductions in subsequent sectionswill continue

to be q
studyds

uoted i

underl ying

l i ne

wi t h
et hos

of

t he

0 morevaosely tith éhid 6
bal ance dlowsar¢aoffor k

equal significance, andwith the more holistic philosophy summarised by the simple axiom
that the whole must be greater than the sum of the parts.

5.3.2 HS2 Network Performance o Nationwide

aver age

HS20verall Network Performance

Average Proportion of Pr%%?géor; of Proportion of | Proportion of d'?rrggqgtbc:ﬂ eo f S

journey .time journeys aJcceIere)t/ted jqurneys not | journeys madeg withoth chan)g/e
reduction made faster by > 35% improved worse of trains
9% 18% 8% 62% 20% 41%

Table 5.8 : HS2 Overall Network Performance

The results of the Quantified Journey Time Assessment are summarised in Table B.above,

and

set -couurtv eidn fHOS maAa.t
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HSZNETWORK PERFORMANCE
REPRESENTED BY JOURNEY TIME REDUCTIONS
NATIONAL NETWORK

Interpreting this diagram  The diagram below charts the performance of HS2 in

achieving journey time reductions across the full range of the 4 65 journeys between the
3lt owns, <cities and airports considered in
(note that Luton is excluded from ana.l ysH!
poor performance dshown by the red line - is characterised by a significant percentage of
journeys made worse, a high percentage showing no improvement, and only a low
percentage achieving major journey time reductions.

TPERCENTAGE JOURN PERCENTAGE JOUFT
TIME REDUCTION TIME REDUCTI(
90 90
8% OF H&
JOURNEYS OFE
80 MORE THAR5% 80
JOURNEY TIME
20 REDUGTION 0

60 \\ 60
50 50

40 40
-35

30 30
H® REDUCES
JOURNEY| TIMES

20 120

AVERAGE 08% HSZ
10 10

HS2 FAILS TO IMPROY
JOURN

0 10 20 30 40 50 60 70 0 o0 10

< ' CUMUSL)ATNE PERCENT/
HS2 MAKES 20%  62% OF JOURNEYS N 52 ec Docain & ISURN
JOURNEYS WOR IMPROVED BY HS2

BETWEENIENTRES
Figure 5.9 : HS2 Network Performance
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Table 58 and Figure59c apt ure HS206s performance as a
clearly that HS2 fails to meet any of its capacity and connectivity objectives:

)l

5.3.3

HS286s networ k per f or ma-byecitybasis, & susnmatised ia dabé®.h0. a

HS26s average journey t i me etotal dfdasjourmeys,
between 31 centres, is only 9%.

This figure would reduce to a significantly lower percentage if the effective journey
time increase associated with the 20% of journeys made worse were taken into
account.

HS2 improves only 18% of purneys, with only 8% achieving a journey time reduction
of 35% or more.

The remaining 82% will either see no direct improvement, or will be made
significantly worse through the reduction in speed and frequency of intercity services
on the existing main line network, that will be caused by the intervention of HS2.

In terms of the direct journeys that it offers as opposed to those requiring a change
of trains, HS2 represents no improvement compared with the existing network; HS2
offers no new direct intercity journeys so it can do nothing to improve the
performance of the existing network, on which only 41% of journeys which are direct.

HS2 Network Performance 0 City by City

4 separate measurements of connectivity are appliedfor each town/city/airport :

)l

1
1
1

Average journey time reduction, considering journeys to all other 30 centres (note
exclusion of Luton as discussed in Item 3.3.3).

Number of cities linked by direct HS2 services.

Number of journeys made faster by intervention of HS2.

Number of journeys made worse, according to the criteria set out in Item 3.3.4.

Against all of these criteria, HS2 offers extremely poor performance:

)l

T

The majority of hvill Bebsjournaypto @uery sekeaive sange of
destinations, with London, Heathrow Airport, Birmingham and Birmingham Airport
seeing the majority of gains.

Many key regional centres @ for instance Derby, Doncaster, Stoke and Warringtond
will see more intercity journeys made worse than are improved, and as a whole seem
likely to experience significant loss of connectivity under the HS2 scheme.

For all 32 towns, cities and airports considered in the Quantified Journey Time
Assessment, HS2 is outperformedby High Speed UKon all 4 criteria of Average
Journey Time Reduction, Number of cities directly linked, Number of journeys made
faster and Number of journeys made worse. The only exception is at Peterborough,
where neither HS2 nor HSUK are judged to makeany journeys worse

Expressed as a rugby score, HSZ) : HSUK127.
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0 HIGH SPEED 2| Comparison wittHSUK
ca5|n §[Average Cities [JourneydJoumney{ Detailed HS2 and HSUK] HSUK
o< 'g o £| journey | directly | made | made journey time results and | or HS2
cOT|cs.Ex| time |[linkedby faster | worse |connectivity analysis for eaq superior
) %E = 8} reductionl HS2 | (outof | (outof | town/city/airport presented | on all 4
Z0C|=2WS| (ITR) | services] 30) 30) in Appendices as follows..]| criteria?
Birmingham 23% 8 12 2 SeeAppendixBl HSUK
. QKFY ' 20% 6 9 4 See AppendinB2 HSUK
Bradford 13% 0 12 4 See AppendinB3 HSUK
Cheltenham 0% 0 0 8 See AppendixXCl HSUK
Chester 2% 0 1 4 See AppendixC2 HSUK
Coventry 9% 0 9 5 See AppendixC3 HSUK
Crewe 6% 4 2 1 See AppendixC4 HSUK
Derby 2% 0 4 12 See AppendiDl HSUK
Doncaster 1% 0 1 16 See AppendiD?2 HSUK
Heathrow 33% 0 23 1 See Appendil HSUK
Huddersfield 8% 0 8 2 See AppendiH2 HSUK
Hull 3% 0 5 8 See AppendiH3 HSUK
Leeds 20% 4 12 5 See Appenditl HSUK
Leiceser 6% 0 5 12 See Appendix 2 HSUK
Liverpool 4% 2 2 1 See Appendir3 HSUK
London 19% 11 13 8 See Appendit 4 HSUK
Luton HS2 performance not assessed flouton See Appendix L5 HSUK
Manchester 13% 4 6 3 See AppendiM1 HSUK
aQOKQNJ | 18% 4 7 2 See Appendixv2 HSUK
Milton Keynes 1% 0 2 8 See AppendiM3 HSUK
Northampton 5% 0 6 5 See AppendiN1 HSUK
Nottingham 10% 0 9 1 See AppendiiN2 HSUK
Oxford 2% 0 4 5 See AppendiO1 HSUK
Peterborough 0% 0 0 0 See Appendi®l HSUK
Preston 12% 5 7 7 SeeAppendixP2 HSUK
Sheffield 8% 3 5 11 See AppendiBl HSUK
Stockport 2% 0 1 4 See Appendi2 HSUK
Stoke 1% 0 1 11 See Appendi&3 HSUK
Walsall 0% 0 0 10 See AppendixVvi HSUK
Warrington 4% 3 2 12 See AppendixV2 HSUK
Wolverhampton| 2% 0 3 6 See Appendi W3 HSUK
York 9% 2 5 10 See Appendix Y1 HSUK
Average 9% | 1.8 [ 55| 5.9

Table 5.10 : HS2 City-by-City Connectivity Performance
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5.3.4 HS2 Network Performance o Conclusions

Overall, HS2 conveys the impression of a highly limited intervention, capable of delivering
only very limited direct benefits to a select group of primary cities. No structured

consi

der at i

on

appears

t o

have

been

given to

group of communities. Instead it seems simply to have been assumed that this beneficial
outcome will happen as a natural consequence of building a new railway, despite a self
evident absence of the connections and the correct routeing strategy necessary for a wider

distribution of benefits.

All the results of this study indicat e
t his

such

t hat

strongly
6trickl edowno

t hat

HS?2
cannot

0s

sums of public money on a transport intervention from which only a very small proportion of
the UK public can benefit, either directly or indirectly.

5.3.5 High Speed UK Network Performance o Nationwide

High Speed UBverall Network Performance

Proportion of

Proportion of

Average Proportion of . Proportion of | Proportion of | . .
journey .time journeys ai:?:l:arlgtregfe d jqurneys not | journeys madg &:{ﬁgh{ogggﬁéi
reduction made faster by > 35% improved worse of trains
46% 93% 58% 7% 0% 13%

Table 5.11 : HSUK Overall Network Performance

The results of the Quantified Journey Time Assessment are summarised in Tabl&.11 above,

and

s et -couurtv eidon foHOS rB.&a2t

i ThEsguséeati stics

a national system, and demonstrate clearly that HSUKoffers national performance far
superior to that of HS2:

1 HSUK will offer 46% average journey time reductions, calculated across the total of
496 journeys between 32 centres.
1 HSUK improves 92% of journeys, with 59% achieving a journey time reduction of 35%

or more.

1 The remaining 8% generallycomprise peripheral routes or local direct journeys (e.g.
Peterborough-Doncaster, ChesterLiverpool or Leeds-Bradford) not capable of
improvement through the intervention of a north -south high speed line such as
either HSUK or HS2.

1 No journeys will be made worse.
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HSUK& HSZNETWORK PERFORMANCE
REPRESENTED BY JOURNEY TIME REDUCTIONS
NATIONAL NETWORK

Interpreting this diagram  The diagram below charts the performance of High Speed UK
in achieving journey time reductions across the full range of the 496 journeys between
the 32 towns, cities and airports coaailsi de
net wor k. HSUK®3 s dplmowndby theegreéndime m & oharacterised by only a
small percentage showing no improvement, and a high percentage achieving major
journey time reduct i ons (measties Peinween@Blocentrespvehr f
Luton excluded as noted in Item 3.3.3, and shown by the red line ) is characterised by a
significant percentage of journeys made worse, a high percentage with no improvement,
and only a low percentage achieving major journey time reductions.

TPERCENTAGE JOURN PERCENTAGE JOUF
TIME/REDUCTION TIME REDUCTI(
90 90
7% OF H5
JOURNEYS OFF
80 MORE THAR5% 80
HSUK REDUCES JOURNEY TIME
JOURNEY TIMES | REDUCTION
70 - 70
AVERAGE O#6% GOOD \
N PERFERMANCE \
6015905 OF HSUK |~ 60
JOURNEYS OFF \
MORE THANS%6 ~
50 50
JOURNEY |TIME
REDUCTION_|
40 ~ 40
HSUK IMROVES ALL N\~ | i
BUT9% OF JOURN
30[NOJOURNEYS 30
MADE WORSE
0 JOURNEY| TIMES 20
HSUK AVERAGE 08% HS2
10 centres consi gifggﬁﬁf
I 7
HS2 [FAILS TO IMPRO' 10
<> 82 JOURN

0 10 20 30
<

|
HS2 MAKES 20% 62% OF JOURNEYS N
JOURNEYS WOR IMPROVED BY HS2

Figure 5.12 : HSUK & HS2 Network Performance
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CUMULATIVE PERCENTAG
496 465POSSIBLE JOURNE
BETWEER2 31 CENTRES
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0 HIGH SPEED Ul Comparison withHS?2
ca5|n §[Average Cities [JourneydJoumney{ Detailed HS2 and HSUK] HSUK
o< 'g o £| journey | directly | made | made journey time results and | or HS2
cOT|cs.Ex| time |[linkedby faster | worse |connectivity analysis for eaq superior
) %E\ = 8} reductionl HSUK | (out of | (outof | town/city/airport presented | on all 4
Z0 0 |=2WS| (ITR) | services] 31) 31) in Appendices BY1... criteria?
Birmingham 36% 29 28 0 See AppendiBl HSUK
. QKFY '} 43% 24 29 0 See AppendinB2 HSUK
Bradford 50% 12 25 0 See AppendinB3 HSUK
Cheltenham 28% 17 29 0 See AppendixXCl HSUK
Chester 42% 12 29 0 See AppendixC2 HSUK
Coventry 48% 24 29 0 See AppendixC3 HSUK
Crewe 32% 20 25 0 See AppendixC4 HSUK
Derby 47% 27 29 0 See AppendiDl HSUK
Doncaster 37% 16 25 0 See AppendiD?2 HSUK
Heathrow 50% 22 30 0 See Appendil HSUK
Huddersfield 40% 17 26 0 See AppendiH2 HSUK
Hull 32% 16 26 0 See Appendid3 HSUK
Leeds 50% 30 26 0 See Appenditl HSUK
Leicester 62% 27 29 0 See Appendix 2 HSUK
Liverpool 43% 27 28 0 See Appendir3 HSUK
London 31% 27 25 0 See Appendit 4 HSUK
Luton 62% 17 30 0 See Appendix L5 HSUK
Manchester 42% 29 28 0 See AppendiM1 HSUK
aQOKQNJ | 43% 13 29 0 See AppendiiM?2 HSUK
Milton Keynes 46% 22 28 0 SeeAppendixM3 HSUK
Northampton 60% 18 31 0 See AppendidN1 HSUK
Nottingham 56% 27 31 0 See AppendiN2 HSUK
Oxford 38% 21 27 0 See AppendiO1 HSUK
Peterborough 32% 14 26 0 See Appendi®l HSUK
Preston 35% 19 27 0 See Appendi¥P2 HSUK
Sheffield 53% 31 30 0 See AppendiBl HSUK
Stockport 45% 28 29 0 See Appendi2 HSUK
Stoke 46% 26 31 0 See Appendi&3 HSUK
Walsall 59% 18 31 0 See AppendixVvi HSUK
Warrington 43% 23 29 0 See AppendixV2 HSUK
Wolverhampton| 47% 27 31 0 See AppendixVv3 HSUK
York 42% 25 28 0 See Appendix Y1 HSUK
Average 46% | 22 | 28 0

Table 5.13 : HSUK City-by-City Connectivity Performance
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5.3.6

HSUK Network Performance 0 City by City

HS2ds networ k per f or ma-hbyeciybasis, s susnmaliged ia Table5h3. a

)l

5.3.7

H S UK & s estgmpewements achieved are concentrated upon communities such as
Bradford, Leicester, Luton, Northampton, Nottingham and Walsall which currently
have very poor connectivity, with few if any intercity links and slow journey times. All
will see a transformation, with effective journey time reductions of 50% or greater.
HSUK will also achieve transformational improvements for the better connected
primary cities. All will be fully interconnected with direct high speed services,
operating at hourly or bette r frequencies. This interregional connectivity represents a
step-change improvement on the London -centricity of the existing intercity network.
HSUK outperforms HS2 on all 4 criteria for all 32 towns, cities and airports considered
in the Quantified Journey Time Assessment.The only exception is at Peterborough,
where neither HS2 nor HSUK are judged to make any journeys worse.

Expressed as a rugby score, HSUK,27 : HS2,0.

HSUK Network Performance & Conclusions

HSUK®&s super i @sanatienalfnetworinstams feom the fundamental difference in
design philosophy between HS2 and HSUK. Whereas HS2 has been remitted only as a high
speed line, with no requirement to perform as a network, HSUK has been designed from the
outset as a national network. Todesign as a national network leads naturally to an ambition
that all principal UK cities and airports should be directly interconnected. This ambition
cannot be achieved by building high speed lines in isolation; it can only be achieved through
full int egration with the existing network, and this inclusive approach also enables much

superior performance on a local scale.
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5.4 Qualitative Capacity Assessment

The Qualitative Capacity Assessment t est s HS2ds abil ity
services to all major cit ies served by the present intercity network. It also
determines whether HS2 will provide the comprehensive improvements across
the national network necessary to meetthetestof o0 hugel y enhan
capacitybd

HS20s capacity f ail ur maleqaacies ofetsx2etnagk temf
between London and the West Midlands. Its full 18 train per hour capacity is
already allocated to serving only 11 of the 31 provincial towns cities and

airports considered in the Quantified Journey Time Assessment; the ot her 20
cities will remain reliant on the existing network, on which intercity services

are generally projected to be reduced.

Considered on a network-wide basis, HS2 succeeds only in providing improved
capacity along the narrow corridor of the West Coast Main Line. It fails to
offer any significant enhancements in the critically congested regional

networks in the West Midlands, Greater Manchester and West Yorkshire and
overall it achieves a nationwide capacity score of just 8%.

H S U K drack spine, exte nding from London to South Yorkshire, provides the
new capacity necessary to allow high speed services to extend to all principal
cities served by the present intercity network. This is only achievable through
full connection to and integration with the e  xisting network, and this in turn
demands the development of radical solutions to address the congested
Obottlenecksd that exist at the majo
networks. Together these enhancements will deliver step -change gains n
capacity for national and local services, earning HSUK a nationwide capacity
score of 82%.

5.4.1 HS2 Capacity Problems

In recent years, the Government has soughttodownp |l ay HS2ds journey ti me
instead to emphasise the capacity benefits that HS2will bring. This study exposes for the first

time how | imited these capacity benefits wild.l
be.

The maximum capacity of a 2-track high speed railway is generally accepted to be 18 trains
per hour. ForH S 8 Btrack route from London to the West Midlands , the full capacity is
already allocated™®, mostly to trains from London to the primary cities of Birmingham,
Liverpool, Manchester, Sheffield, Leeds, Newcastle, Edinburgh and Glasgow. This leaves no

¥ Table 23, pp9P2, HS2 Regional Economic Impa¢tS2 Ltd, September 2013
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capacity for equivalent improvement in services to most other regional cities, which will

remain reliant on the existing main line network where intercity city services aregenerally

projected to be reduced in speed and frequency. Equal | 'y ser i ouwsqglackti®e2 6 s 2
capacity to allow direct services from regional cities to Heathrow Airport.

High speed Average | Cities directly Ci;[iir?i e%irg ctly Journeys Journeys
links to journey time | linked by HSU Ked by madefaster made worse
. : existing 1/C
Londonvia: reduction services services (out of ) (out of )
2-track HS2|  19% 11 26 13 8

Table 5.14 : HS2 high speed links to London

As Table5.14 indicates, HS2 will offer direct high speed services from London to only 11 of

the 31 other centres under consideration. If Heathrow, Birmingham and Manchester Airports

are excluded, and also Cheltenham, Oxford and Peterborough for being geographicallyd o u t

of scoped, then HS2 will i mpr ovoascoradf40%1 0 of 25

If the capacity of HS 2 0 s 2-traekwailway is fully consumed in delivering improved direct

links to only 40% of communities, there is a clear capacity problem in providing high speed

intercity services for the other 60% of major communities which might reasonably expect to

be includedinthe Gover nment 6s high speed rai/l project.
greater number of tracks, but also appropriate routeing and connections to the existing

network, to allow these communities to be included.

On a simplistic level, it can be argued that HS2is equivalent to building a new motorway with
a single lane in each direction, and no interchanges. It possesses neither thecapacity nor the
connectivity to constitute the holistic integrated transport solution that the UK clearl y needs;
and as such it will fail every regional community that depends upon an effective national rail
network.

From the wider perspective of HS2 as a national systemgapacity for more services might

exist in the western and eastern arms north of Birmingham. However, the configuration of

the HS2 6Y6 is highly inefficient, generally o
and this has tended to govern the services that are offered. For example Manchester to
Birmingham is deemed a sufficient | y strong 6city pairdé to just.i
Liverpool to Birmingham 0 also possible on new HS2 infrastructure d is not. This problem of
6single city paird interregional routes is gre
proposed in the key primary cities ie Birmingham, Manchester and Leeds.Gi ven al so HS:
inappropriate routeing and lack of connections, it becomes difficult to see where the present

HS2 design might assist in a significantly greater number of journeys.
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HS2 NATIONWIDE CAPACITY ASSESSMEN

Ref|Location Congestion relief/Capacity improvement achieved Score

C1 |Scottish HS 2 & s -sided approach to Scotland, with separate routes to 1/10
Central Belt Glasgow and Edinburgh splitting at Carstairs, is poorly aligned
between with the Scottish aspiration for a new high speed intercity route
Edinburgh and |directly linking Glasgow -Edinburgh Airport-Edinburgh. Any
Glasgow GlasgowEdinburgh high speed route based on current HS2

proposals will offer poor journey times a nd will probably fail to
include Edinburgh Airport.

C2 |West Yorkshire |Although new terminus platforms will be built for HS2 trains at 0/10
local network Leeds, HS2 will do nothing to relieve present congestion in the
focussed on existing platforms. Instead, congestion at Leeds seems likely to
Leeds i ncrease given the inability (

accommodate through services from London to Bradford,
Harrogate and the Aire Valley.

C3 |Transpennine |HS2 does nothing to improve the capacity of any transpennine -5/10
lines route. Instead, proposed HS2 routes to and stations in Leeds,
Manchesterto Sheffield and Manchester, all developed to London -centric
Leeds& Sheffield priorities, will compromise future delivery of efficient HS3

transpennine links. Hence a negative score has been awarded.

A |Greater Although new terminus platforms will be built for HS2 trains at 0/10
Manchester Manchester Piccadilly, HS2 will do nothing to relieve present
local network congestion either in the station or on its primary approach route
focussed on via Stockport. Current ONor tH#h
Manchester incremental and will not deliver the required step -change in
Piccadilly capacity; moreover, the entire Greater Manchester network

will remain critically dependent upon the existing 2 -track
railway from Manchester Piccadilly (Platforms 13/14) via Oxford
Road to Deansgate.

C5 (WestMidlands ([The selection of Curzon Street 1/10
local network achieve only minimal congestion relief at New Street. However,
focussed on any new capacity at New Street will be compromised by the
Birmingham disconnection between local/regional services at New Street,

New Street and high speed services at Curzon Street.
West Coast H S 2 dbrsgestion relief to the WCML is greatly compromised by 8/20
Main Line its lack of interconnection with the WCML, and the political
from Euston need to maintain express intercity services to bypassed cities
to Rugby such as Coventry and Stoke. Moreover, with only 2 tracks, it
|l acks the capacity to serve al
I nf | u,ernogpmvide direct regional links to Heathrow.

C7 |Greater Any capacity relief that HS2 will deliver for Greater London  will | 3/ oq
London naturally be confined to the north -west quadrant. The extra
all quadrants, |capacity that it will bring to the WCML is compromised by the
NW,NE,SW,SE |continued need for commuters to transfer to the Tube or

Crossrail 2 at Euston, and by the huge disruption associated with
the proposed expansion and reconstruction of Euston Station.
C8 |Great Western |[HS 2 6 s g e n-sauth orientation prevents it from providing 0/10

Main Line incl.
Severn Tunnel

significant capacity relief to the GWML. Addi ti onal |
design with a termin us station in Birmingham effectively
prevents HS2 services extending to Bristol, Cardiff etc.

Nationwide Capacity Score (out of 100)

Table 5.15 : HS2 Nationwide Capacity Assessment
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It is therefore reasonable to assert that the inadequate capacity o f  Hua 8tam, 2
combined with an associated failure of routeing strategy and lack of capacity on existing
intercity routes, renders HS2 incapable of improving significantly more than the 18% of
journeys identified in this study. With the remainin g vast majority (ie 82%)of journeys left
unimproved by the intervention of HS2, it is unreasonable for the Government and HS2 Ltd to
assert that HS2 will achieve improvements in network capacity commensurate with a publidy-
financed investmentinaproject of HS2ds national scope.

HS26s failure to address the national need for
by the Nationwide Connectivity Assessment set out in Table5.15. This is a qualitative

assessment of the effectiveness of the proposed HS2 interventions to provide step-change

capacity enhancements in any of the 8 identified areas of critical network congestion. The

huge limitations of the current HS2 scheme are highlighted by the facts that:

1 HS2 only provides useful capacity reliefto 2 of the 8 identified congestion zones;

1 HS2 provides no useful capacity gains in any of the regional conurbations that it
serves;

1 HS 2rouges to, and stations in Sheffield, Leeds and Manchester have been
developed to a largely London-centric agenda, and as described in Section5.8 of this
study, their configuration is greatly counter-productive to the establishment of
efficient high-capacity transpennine links. Accordingly, a score of minus 5 out of 10
has been applied to this element of the Nationwide Capacity Score.

This results in HS2 having an overalNationwide Capacity Scoreof 8 out of 100. This would
appear to be somewhat at o dodhsu gneiltyh eHiSh2a nlcteddd sc aap
and compares extremely poor | 8 ouwof10d (sé¢iTapla5.19p e e d

5.4.2 High Speed UK Capacity Enhancements

HSUK&s greatly improved network performance i s
capacity on all routes. This generally demands that major routes are enhanced to 4 tracks

(new and existing), to enable the separation of higher speed express passenger traffic from

lower speed local passenger and freight traffic.

But any high speed route running northwards from London must enhance 3 major existing

routes d the West Coast Main Line, the Mdland Main Line and the East Coast Main Line.

Dependent upon where the cross-section is taken, these 3 main lines collectively comprise

bet ween 8 and 12 tracks. The intervention of
these 3 main lines. H2 will be just as ineffective at replicating the intercity functionality of

these 3 lines in the 21% century as a single lane M1 would have been in the 20" century at
superseding the A5, the A6 and the Al.
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High speed Average Cities directly Cities directly
links to journey time |linked by HSUH linked bB// J%ur?eys J%urneys
. duction HS2services eX|st|r]g I/IC made faster | made worse
Londonvia: re services
4-track HSUKH 31% 27 23 25 0
2-track HS2 19% 11 23 13 8

Table 5.16 : HSUK & HS2 high speed links to London

As noted previously, the restricted capacity a
only 11 direct intercity links from London, and very limited overall network benefits. HS2 &6 s 2
tracks also lack the capacity to allow direct services from Heathrow to any UK regional city.

To enable High Speed UK to provide the direct links to London and to Heathrow that all
regional communities expect, 4 tracks are essential; and to provide the network benefits set
out on Table 5.16, full integrati on with and frequent connection to the existing network are
also essential.

For this | atter requirement, HS206s disconnecte
inappropriate; integration and interconnection are only possible with routes following

exig i ng transport corridors such as the West Coec
Is the only practicable option to meet the twin requirements of a 4 -track route and full

integration with the existing network.

HSUK®&s success i n narkeedfoeg@esternadcapatiteis corecltsivaly
established by the Nationwide Capacity Assessment set out in Table 5.Z. This is a qualitative
assessment of the effectiveness of the proposed HSUK interventions to provide stepchange
capacity enhancemerts in the 8 identified areas of critical network congestion.

HSUK®&s widespr ead s u-chams@pacityimaovdmenssinimosyofthe e p
identified areas is attributable to 4 primary factors:

f HSUKds full integratioetwowi th the existing r
T HSUK&s adherence to established transport c
T HSUKd&s efficient O0spine ;& spurd network con
1 H S U Kransformation of the local network s in all principal regional cities, bringing

huge benefits for local and high speed services

HSUKOds primary | imitati on i-westgleaientatompfiiomicoadon i n t
prevents it from offering significant benefits
corridor of the Great Western Main Line.

HSUK®&s huge o utHS2is refleatethia its wastly superior Nationwide Capacity
Score of 82 out of 100, far exceeding the HS2 score of 8 out of 100 (see Table 5.14).
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HSUKNATIONWIDE CAPACITY ASSESSME

Ref|Location Congestion relief/Capacity improvement achieved Score
C1 | Scaottish H S U K 8 ssidedaagptoach to Scotland creates a unified high 10/10
Central Belt speed route to Edinburgh and Glasgow. This allows direct high
between speed services from Edinburgh and Glasgow to most principal UK
Edinburgh and ci ti es . propts@slakdatign with Scottish aspirations for a
Glasgow new high speed intercity route directly linking Glasgow -Edinburgh
Airport -Edinburgh, and provide 2 new tracks between the 2 cities.
C2 |West Yorkshire |HS UK 6 s gystd create aededicated route for high speed services | 1010

local network
focussed on
Leeds

through Leeds, achieved through 4-tracking of approach route, will
greatly increase capacity for local services. Construction of a new
Stourton-Neville Hill link will allow many terminating servicest o

be converted to through services. Together these 2 measures will
allow capacity for local services to be approximately doubled.

Transpennine
lines

Manchester to
Leeds & Sheffield

HSUKds 6spine & spurd configura
link (via the restored Woodhead corridor) as an integral part of
network development. This will relieve congestion on all existing
transpennine routes, and also creates the opportunity for a new
transpennine freight route and a Sheffield -Manchester lorry shuttle

1010

Greater
Manchester
local network
focussed on
Manchester
Piccadilly

HSUKds transpennine spur, servi
demands a new eastwest cross-Manchester tunnel with
underground platforms at Manchester Piccadilly. Thi s new facility
dlinking to Huddersfield, Sheffield and Stockport in the south and
east, and to Liverpool and Bolton in the north and west, will also
provide major new capacity for local services. This will greatly
augment and reinforldeb&ustrreatte @
offer a much more resilient local network.

1010

West Midlands
local network
focussed on

HSUK®3s st rtrackimgdkey apprbachiroutes into Birmingham
New Street (from Coventry, Derby and Wolverhamp ton/Walsall)
enables local services to be segregated from express intercity

1010

Birmingham ser\{i_ces. This c_reates a step-phange_ in capacity, and with th_e_
New Street additional benefit of new routeing options created by HSUK, it is
no longer necessary to terminate or reverse servic es at New
Street; comprehensive O6through
platform capacity and allow much more frequent local services.
West Coast HSUKG6s 4 tracks and its frequen?20m90
Main Line will deliver much greater congestion relief and resilience than HS2.
from Euston With 4 tracks, HSUK has sufficient capacity to serve all major cities
to Rugby within its ©6Zdinckding Covdntnyfad Steke)caedd
also to provide direct links from all these cities to Heathrow.
C7 |Greater HSUK will deliver capacity relief for Greater London in both the 10/20
London north -west quadrant and don account of its transformation of
all quadrants, |He at hr owd sdinttha solth -westmukadrant also. Unl ike
NW,NE,SW,SE HS2, its strategy to transfer commuter flows to Crossrail, or to a
future O6Westlinkd tunnelled rou
will have massive beneficial effects upon current WCML commuter
flows, eliminating the need to transfer to Tube lines at Euston.
C8 |Great Western [HSUK 3 s g e nsouttadrientatiorn ptetents it from providing 2/10
Main Line incl. |si gni fi cant capacity relief to
Severn Tunnel |Speed Westd scheme is curresddly

HSUK services via Birmingham New St will ensure full connection of
Cardiff, South Wales, Bristol & West Country to national network.

Nationwide Capacity Score (out of 100)

82

Table 5.17 : HSUK Nationwide Capacity Assessment
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5.5 HS2: Remitted as a Stand-Alone High Speed Line but
Failing to Perform as an Integrated National Network

Direct comparison of HS20s and HSUK
journeys considered in the Quantified Journey Time Assessment reveals
HS 2 0 s-campleterfailure as a national network. However, it is instructive
also to examine HS20s relative succ
offers shorter journey times relative to HSUK allows the underlying priorities

in each scheme to be identified.

Overall, HSUK offers shorter timings for 440 journeys while HS2 offers shorter
journey times for 21 (the remaining 35 of the 496 are not improved by either
HSUK or HS2). Of these 21 journeys, 20 are routed along the corridor of the
West Coast Main Line. Thisclearly indicates HS2 Lt dds narro
single main |Iine corridor, and a wi
oOhugely enhanced capacity and conne
conurbations.

HS2d6s best (or in reality o011 eaS8titesvo
(London, Birmingham and Preston) and for all 3 airports (Heathrow,
Birmingham and Manchester) considered in this study. This demonstrates
HS26s excessive focus on providing
detriment of its performance as an int ercity network.

HSUKOs best perfor mance, in relatiyv
(Derby, Northampton, Nottingham, Stoke, Walsall and Wolverhampton), all of
which HS2 Ltd has chosen to bypass, and leave reliant on reduced services on
the exi sting network. The transformed connectivity that HSUK will deliver for
all of these cities is necessary if
Midlands Engine or for a better -connected Britain are ever to be met.

It should be emphasised that even fo r the cities and airports where HS2
achieves its best performance, HSUK still achieves far superior overall journey
time reductions.
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551 HS26 s I nadequate Performance for

The comparative connectivity data presented in Appendices B1Y1 and in Summary Chats
ES8 - EY, and set out in abbreviated form below in Figure 5.18, tell a consistent story of
HSUK®&s ¢ ompr e h ewdsoutperformaade of 12k

1 For every one of the 32 towns, cities and airports considered in this study, HSUK
delivers greater average journey time reductions and more direct connections than
HS2 can offer.
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1 Even for the cities supposedly benefited by HS2(such as London and Birmingham)
HSUK delivers quicker journey times for a vast majority of the 31 connections to the
other cities considered in this study.
1 For 19 of the 32 towns, cities and airports, HS2 fails to offer even a single journey that
is quicker than that offered by HSUK.
f Out of the total of 496 journeys between th
journeys, whnsld oHS UWK4 06.w
1 Put another way, for every HS2 winner there are over 20 HSUK winners.

It should be noted that the remaining 35 journ
all instances (e.g. Bradford to Leeds or Doncaster to Peterborough)where neither HS2 nor

HSUK are capable of offering a positive intervention to reduce the existing journey time.

Where a particular journey (e.gLeeds to Doncaster) is O6made wor
HS2, but is unchanged by HSUK, HSUK is recorded as the wirar.

It is instructive to contrast the 6 centres where HSUK offers the best performance with the 6
centres where HS2 achieves best peldrmance, as set out in Table5.18.

HS2 Best Performance HSUKBest Performance

Number of journeys (dwof 31). Number of journeys (out of 31

Journeys Journeys
from... Quickest|  No Quickestl  from... Quickest|  No Quickest
by HS2 |Differencd by HSUK by HS2 |Difference by HSUK
London 7 §) 18 Derby 0 0 31
Heathrow §) 1 24 |Northampton] 0 0 31
Birmingham| 5 2 24 | Nottingham 0 0 31
M'ch'r Airport| 5 2 24 Stoke 0 0 31
Preston 4 3 24 Walsall 0 0 31
B'ham Airpor{ 4 0 27 [|wolverhamptof (0 0 31

Table 5.18 : HS2 and HSUK Best Performers

The HSUK best performers are all Midlands cities which will be bypassed by HS2 (even
Nottingham, whose HS2 station will be the disconnected Toton, 9km from the city centre).
These are all major population centres which must be efficiently and directly interconnected if

theHS2 project is to deliver itscanmecti ohtageél pe
the UKOs major conurbati ons. UKWIneJvrhavethea hese en
O Regional Powerhoused economies that the Gover
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5.5.2 HS2 Focus upon West Coast Corridor

The narrow focus of the HS2 project can be en clearly from the fact that all of the 6 centres

where HS2 achieves best (or i nlocaedalongtthe 61 east
corridor of the West Coast Main Line. Equally significantly, 20 of the 21 journeys where HS2

offers shorter timings are routed along this corridor.

The concentration of HS2d6s few benefits along
woul d appear to be a | ogical consequence5pf th
This remit called for a high speed line from London to the West Midlands, but it never

specified the balanced development of the national network necessary to bring about the

overriding objectveof 0 hugel y enhanced capachiettyweaennd tchoen nUeKct
major conurbations.

Instead, the remitted requirement for a high speed line from London to the West Midlands

has followed through into a project whose benefits will mostly be concentrated along the

corridor of the West Coast Main Line. These benefits are limited, and they plainly fail to meet

the wider objectveof 0 hugel y enhanced capacity and connecHt

There is a clear misalignment between the HS2
regulated public project, this mismatch would have beenrecognised at an early stage, and

the necessary actionwould have been taken, to bring the project back on track. Regrettably,

this crucial deficiency has gone unrecognised, and this will leave HS2 unable ever to deliver

the promised gains in capacity and connectivity.

5.5.3 HS2 Focus upon Air ports

3 of the 6 centres where HS2 achieves best performance are not cities, but airports. This

shows the extent to which HS206s routeing has b
deliver high speed links to airports. This has been positively courter-productive to the
achievement of i mproved connections between th

The di sastr ous eadedsieedocusupam hirpdts @ e seenmost clearly in the
6gravitational pull 6 that Hleaaleddireotiywto itsacsite e x er t ed
through the Chilterns and its bypassing of all the key population centres (Luton, Milton

Keynes, Northampton and Leicester) along the M1 corridor. Ultimately it has led to the
adoption of HS206s 0YOd lacimahilityitognterlirlk UK citias. emtde i t s s
cancellation in 2015 of all proposals for a direct spur from HS2 to Heathrow offers the

plainest possi bl e demonstr at iarport-toédussédmoateirfg atiategy.r e o f

Itis also significantton ot e t hat the entire HS2 06Yd is focu:¢
(the HS2 station serving Birmingham Airport), a station at which the majority of proposed

HS2 services will not stop. Also, routeing of HS2 via Manchester Airport has precluded any

possibility of HS2 serving Stockport.
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5.5.4 Periority upon Intercity Flows

All this indicates a worrying lack of focus in the development of HS2. Whilst rail links to
airports are desirable, they typically fail to generate the high volume intercity flows that
constitute the primary rationale for developing new high speed lines. This must dictate that
new high speed lines are primarily focussed upon intercity, rather than city-to-airport or
inter-airport flows.

This is the principle that has guided the development of High Speed UK from the outset, and

its benefits can be seen in every aspectofHSUK6 s v ast |l y supeasananterciyer f or
network. However, adherence to the principle of the primacy of intercity flows has an

unexpected side-effect. As demondrated in the following section, it also allows the creation

of far superior city-to-airport connections.
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5.6 HS2: Failing to Provide Transformed Direct Links to
Principal UK Airports

These comparisons are based upon the fundamental precept, that any majo r
airport should have direct rail links to all principal communities within its
hinterland. For the 3 airports considered in this study (Heathrow, Birmingham
and Manchester), Heat hrowds hinterl a
Great Britain,whileBi r mi nghamds and Manchester
extend across the Midlands and the North.

Al though HS2d6s routeing strategy was
and Manchester airports, HS2 still fails to offer worthwhile rail links to any of
these airports. Despite much initial promise, HS2 will offer no direct regional
services to Heathrow, and the few links that it will offer to Birmingham and
Manchester airports are all long -distance, outside the regional hinterland that
each airport is inte nded to serve.

By contrast, HSUK achieves transformational improvements for all 3 airports.
|l ts establishment of a 6Compass Poin
hourly services from all principal UK cities. HSUK will also offer direct links to
Birmingham and Manchester airports from all principal regional centres in line
with the requirements for the Midlands Engine and the Northern Powerhouse.

5.6.1 Need for Effective Surface Access between Airport and Hinterland

The excessive focuso f H S 2 adng strategy upen Heathrow, Birmingham and Manchester
airports noted in preceding paragraphs can be attributed to a strong political desire that new
high speed rail lines should improve the connectivity of regional communities to international
markets. Indeed, the promise of improved links from regional cities to Heathrow Airport was
one of the key factors in securing regional support for the HS2 project.

This promise accords well with the fundamental principle that all airports should have
efficient public tra nsport links to their respective hinterlands. In the case of Heathrow, this
hinterland extends across the entire UK, and there is a clear case for a network of rail routes
extending across the island of Gr e aéatonBlhibtatai n t
Heathrow. In the case of Birmingham and Manchester airports,the hinterlands extend across
their respective regions ie the West and EastMidlands and the entire North of England.

This section reviews the success of both HSz2and HSUK in acheving efficient surface access to
Heathrow, Birmingham and Manchester airports.

81



5.6.2 High Speed Links to Heathrow Airport

MML ECML, Cambridge & pummm HS?2 high speed line
HS2 linksfrom WCML East Anglia Existing railway

Lut
Old Oak Commor @ uton O Stevenage mmmm Crossrail

to principal cities Heathrow Express
of Midlands,

HS2

Airtrack
North & Scotland——> Stp Western Access
HS2 passenger lOKX East Anglia
C;anza;]roo}z GWML Slough Pa LS CJ Clapham Junction
Oak Commor Eu Euston
OOLB KX  Kings Cross
Other projected Wa North Kent LB London Bridge

local links (ie Reading Staines cJ LS Liverpool Street
Western Access} spur cancelled Pa Paddington
provide no (2015) StP St Pancras
useful links to South ampton ' Wa  Waterloo
other airports Portsmouth @ Gatwick ECML East Coast Main Line
Crossrail & Thameslink central Briahto MML — Midland Main Line
sections shown complete. Note 9 WCML West Coast Main Line
Crossrail also extends to Heathrow GWML Gt Western Main Line

Figure 5.19 : HS2 Links to Heathrow via Old Oak Common

With the cancellation in 2015 of the proposed H S2 spur to Heathrow, any prospect of direct
services from Heathrow to UK regional cities has been lost. Instead passengers will be
compelled to change at Old Oak Common (see Figure5.19) and then travel to an extremely
restricted range of regional destinations.

It is fair to comment that the HS2 proposals for direct high speed services from Heathrow to
UK regional cities were never viable, for 3 reasons:

T Lack of c ap a drack stempbetwddrSLprien artl the West Midlands.

91 Inefficient configuraton o f HS2 &6Yd, with separate servi

regional city.
91 High cost of dedicated Heathrow spur, used by very few services.

With no direct links to Heathrow, and only limited coverage of regional communities, HS2 6 s
potential to enhancethe UK r e gntematignél connectivity is similarly restricted. HS2is
also in no position to provide any worthwhile relief to the congestion that currently afflicts
Heathrow.

HSUK has adopted an alternative str atk®ognableo f
Heathrow to be fully connected to its entire hinterland, to east, south, west and north. The
Compass Point network will be based upon the existing Heathrow Expressinfrastructure, and
the established proposals foran e w 6 A iroute linking Keéathrow to the south and a

0 We s t e r nroufedinkirgsHealhrow to the west. There will be no need for major
construction within the confines of the airport.
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HSUK links tc
principal cities of

MML ECML Cambridge &

= HSUK high speed line*
East Anglia

Existing railway

HSU

Midlands, North

Lut
@ uton O Stevenage

= L ine under constructich

: WCML
and Scotland via Heathrow Expreds
link to Compass - New chord Compass Poin Airtrack’
Point network at 4t 0OClinking BX cloments Western Acceds
Brent Cross  Crossrail to WCML East AN )
. glia Northern Orbital*
Compass Point mmmm HSUK Crossrail link*
network Wi Sloug) l\% mmmm HeathrowGatwick*
extending to
east, south, Heathrow 00c O O LB HSUK proposal
west & north of o North Kent *  Existing railway or
Heathrow ding Stalneso established proposal
HSUK service: Woking O BX Brent Cross Pa Paddington
continue from CJ Clapham Junctio StP St Pancras
Heathrow to Eu Euston Wa  Waterloo
Gatwick along  South ampton Gatwick |KX Kings Cross ~ ECML East Cost
dedicated inter - Portsmouth LB London Bridge MML Midland
airport link Brighton |LS Liverpool Stret WCML West Coasf
OO0COId Oak Commo GWML Gt Western
main lines

Figure 5.20 : High Speed UK and Heathrow Compass Point Netw ork

The additional capacity for the extra HSUK services will be achieved through the

transformation of the Heathrow Express system
rail way. This wil/ l ink to the Soutdals amtonet wo
the Great Western network via the established

Most importantly, the Compass Point network will include a northern arm, linking both to the
existing main lines and also to High Speed UK. Collectively, this will enalte direct services
from Heathrow to extend to all principal communities in the immediate regional hinterland to
the north of the Thames, and also to all primary cities of the Midlands, the North and

Scotland.
Whil st HS26s mul ti pl reviodsg)shavg combtinadtd preclieesany | i st ed
possibility of direct regional services to Hea

national network of high speed lines takes full account of the desire of regional communities
for direct services to Heathrow:

1 H S UK é&rack gpine has the capacity for high speed services from regional

communities both to London and to Heathrow.

The efficient configurat:.i HSUK® s
regional cities and many other second-tier communit ies to be linked to Heathrow by
only 4 trains (HSUK91/92/93/94, as listed in Appendix Al), each operating at hourly
frequency.

HSUK®&s proposed I
proposed HS2 spur, and will be used by far more senices.

on of Ospi

new inks to Heat hrow will
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