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1. Executive Summary

In June 2014, thenr Chancellor George Osborne launched the Northern Powerhouse initiative. The aim of
the Northern Powerhouse was to address the historically poor economic performance of the North by
bringing together its major conurbations d Merseyside, Greater Manchester, South and West Yorkshire,
Humberside and the North-Eastd to form a single aggregated unit of over 10 million po pulation,
capable of competing with Greater London and the Midlands, and also on a wider international stage.

The concept of improved ©6HSS3D3,withraaewsrgngennimemoetefori gh s p
passengers and freight,sprang from the Chancel | or 6 s andaispecifedtion Yoeradically reduced

intercity journey times was swiftly established. Snce 2014, Transport for the North (TfN) has been

working to develop proposals for improved rail links between Northern cities that will stimula te the
regiond6s economy, and Frceednrtersisc itthye onfa ttuhrea | G-oLvwenvd@me i t
of HS2 high speed lines. In January 2018, TfN released its proposalsfoad Nor t her n Power hou
network of new routes linking the principal c ities of the North.

The purpose of this report is to determine whether the TfN proposals:

T meet t hjeurnéyHiiBe3specification (see Section 3.2);

T satisfy a wider 0R¢egedppendimB)rdevsioped toenseraredficient@and
effective performance of an enhanced Northern Powerhouse rail network;

1 represent an optimised scheme, delivering the greatest gains in rail network connectivity and
capacity for the least cost.

To determine this |l ast point, t heectpdthdRequinementse of T
Statement has been contrastedxemppeAl het nahevpgeeddr ma
UK (HSUK)scheme. Details of the HSUK proposals for a national system of high speed lines, fully

integrated with the existing railway network, are presented in Appendix B .

This report concludest hat Tf Nds Northern Power house PRarformingpr opc
rail net wor k; and the primary reason for this fail
developing proposals that conform with the established HS2 scheme, rather than comply with the core

specification for radically reduced intercity journey times set out in Section 3.2. TfNOs proposa

T fail to meet Tf NOGsS o0wn emsiyewne)timesgsee Secion7.0.T); r educe
9 fail to provide the new track capacity necessaryfor increased intercity, local and freight services
(7.1.2);
T of fer no vision for how the Northern Power house
the capacity challenges of the anticipated step-change increase in rail serviceg7.1.3);
1 are compromised by inadequate station proposals, especiallyfor Manchester and Manchester
Airport (7.1.4);
9 offer poor interconnectivity between the many smaller Northern Powerhouse cities (7.1.5);
T are hugely compromised by HS26s inadequdgnleg);|l i nk
9 fail to provide the specified new transpennine route essential for improved freight connections
between ports, industry and population centres (7.1.7);
1 are effectively predetermined by proposed HS2 routes, and as a result fail to achieve the required
benefits of improved capacity, improved connectivity or radically reduced journey times (7.1.8);
9 fail to offer the vision for a better -connected and more prosperous Northern Powerhouse (7.1.9).
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The failure of the TfN scheme is proven by HSUKOG6s |

High Speed UK is not simply technically superior to the TfN Northern Powerhouse Rail proposals. It ato
meets all of the fundamental political goals set by the @ne Northdgroup in their 2014 Proposition for an
Interconnected North':

1 Passenger Services: HSUK will deliverthe 6 One Nor t hd r edgallyimpgoreelnt f or
intercity journey times between t he principal cities of the North, and from these principal cities to
Manchester Airport, with servicesfocussed oncitycentre 6 hub d st ati ons.

1 Freight Services: HSUK wi | | real i se t he tranSarneatioNofthée hd ambi
regi onods rtveoikltd effi@ently tohnechits industry, its ports and its major population
centres.

1 New Transpennine Rail Route: HSUK will delivert h e 6 On eequMemerit for@ new
transpennine rail route for both passengers and freight. This willconnect Merseyside and Greater
Manchester to South and West Yorkshire and also to the North East.

On any objective anal ysi Stategic TrdnsparnPiapitisclear thai averthdh e No r |
past 4 years, the Northern Powerhouse Rail project has regressedrather than progressed:

f The journey time targets set by 60One Northodo hav
1 No vision is put forward for a transformation of freight services in the Northern Powerhouse
region.

1 The new transpennine rail route proposed by TfN is hugely suboptimal in terms of its cost and
connectivity performance, and it makes no provision for freight.

The abandonment of the HS3journey time specification establishedby 8 One Nort hd r ai ses
concern. No explanation has been offered for its omission, and it seems fair to state that during the

development of its proposals over the past 4 years, it must have become increasingly obvious to

Transport for the North that 8 as shown in Section 7.1.1 & their proposals would fail to meet many

aspects of the HS3Specification, or t he wi der political objectives

The primary reasonfor Transport for the North & s f appdars to be the mistaken core assumption that
Northern Powerhouse Rail routes should be based upon the established HS2 promsals (see Section 3.6,

Section 7.1.8 and Appendix E8 ). The fundamental illogicality of basing new transpennine rail routes

upon the northern sections of HS2, which were designed with no thought for transpennine connectivity,

appears to have gone completel y unr ecogni s ed Ittayonly beN@esulatedxap te whetser

the presence of an HS2 Ltd repr esseaApperdik Chason t he T
contributed to this myopia.

Whatever the case, it isplain that the priorities of Transport for the Northd experts have been entirely
misplaced. Rather than develop the integrated railway network that is essential to deliver the Northern
Powerhouse and all of its promised economic benefits for the people of the North , their first priorit y has
been to develop proposals that conform with the establi shed HS2scheme.

! One North : A Proposition for an Interconnected NbrthWhyS b2 NI KQ 3ANRdzL) 2F OAdGeée O2dzy O
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2. Introduction

There has been a longstanding and widespread perceptionthatt he Gover nment 6s HS2 s
configured as a London-c e n t fniect wépWak uinlikely to offer meaningful benefit to the North of

England, or indeed any other UK region. Instead,HS2seemed far more likely to suck wealth and

economic activity towards the South and thus reinforce, rather than remedy the North -South Divide.

Political pressure from Northern communities led ultimately to the launch in June 20140f George
Osborned Blorthern Powerhouse initiative. This included an6é H Sc8n@ept for a transpennine high speed
line that would connect the principal cities of the North, and thus redress the Londo n-centricity of the
HS 2 Bh¥iaS3concept was rapidly augmented by more detailed proposals from the @ne Northd
group of Northern city councils which established a specification for reduced journey times between the
principal cities of the North, and f rom these cities to Manchester Airport.

Compared with HS2, proposals for HS3 (or Northern Powerhouse RdAiINPR) have been slow to advance
towards a meaningful level of detail. Transport for the North & €§fN) January 2018Strategic Transport
Plan, setting out proposals for its Northern Powerhouse Rail network of new and enhanced rail routesis
still essentially at conceptual stage. However, sufficient detail now exists to allow:

1 Definitive assessmentoft he Tf N performanseanimediing the HS3journey time

specification.
1 Definitive assessment ofthe Tf N p r olpoadergérferimance as a railway network.
T Comparison with alternative high speed rail pro

Powerhouse Rail represens an optimised scheme that is best for the North, and best for the UK.

These questions can only be resolved through the establishment of a balanced specification, or
&Requirements Statement) which should define all aspects of how the railway network of the North
should perform, in order to deliver maximised benefits for the people of the North. This Requirements
Statement would naturally incorporate the specification for reduced intercity journey times originally put
forward by the @ne North&group.

The aim of this report is to :

1. Formulate a Requirements Statement(see Appendix D) for Northern Powerhouse Rail.
2. Assess the performance of the TfN proposals against this Requirements Statement.
3. Determine whether the TfN proposals represent the optim al scheme that its promoters claim.

This third criterion, of optimal performance, cannot be determined in isolation. Any judgment upon

optimal performance can only be made through comparing the TfN proposals against an equivalent
6exempl ar alternatived, anot h etsthekeygities o theeNordh. Toahis| pr
end,allof t hi stechneg assessthents of the TN Northern Powerhouse Raischeme are

accompanied by a parallel assessment of the High Speed UK (HSUK) scheme. Details of HSUK are given

in Appendix B.

Given t he resources so far devoted to the devel opment

A A

would be reasonable to expect these proposals to perform well on any technical comparisoné é é. .

I Y2NB RSGFAf SR RSAONWSiN2NW) DF A\GKIADSHLIAFSR LILISY RWE | ®
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3. Background t o L &tategiciransdort Flah N0 s
3.1. George Osborne Initiative for Northern Powerhouse

In June 2014, therr Chancellor George Osborne launched the Northern Powerhouse initiative. The aim of
the Northern Powerhouse was to address the historically poor economic performance of the North by
bringing together its major conurbations d Merseyside, Greater Manchester, South and West Yorkshire,
Humberside and the North-Eastd to form a single aggregated unit of well over 10 million population .
This would be capable of competing with Greater London and the Midland s, and also on a wider
international stage.

However, if the Northern Powerhouse was to perform effectively as a single economic unit, transport
links between its major cities would have to be radically improved. The existing links, especially across
the Pennines & either by road or rail d were slow and congested, and were clearly hampering economic
performance. The imperative for improved links between the Northern cities was already seltevident;
but it was greatly amplified by the developing plans for HS2 which would see Northern citiesdnorth -
south rail links to Birmingham and London radically enhanced. With no equivalent improvement of links
between Northern cities, or indeed to other UK regional cities, HS2 seemed likely to suck economic
activity out of the North unless it was complemented by equivalent links between the Northern cities.

These concerns, of unbalanced development of the national rail system, gave rise to the sustained
political pressure from regional political and business groupswhic h  ul t i mately | ed t o G
initiative for the Northern Powerhouse.

32.Launch of 60One Northd Initiative
The Chancellords June 2014 Northern Powerhouse ini:
transpennine link, but gave no supporting detail. One mont h | at er , in July 2014,

(comprising the city councils of Liverpool, Manchester, Sheffield, Leeds and Newcastl§ published a more
detailed scheme" for improved rail links across the North.

The @ne Northdinitiative, depicted in graphic form in Figure 1, comprised 4 essential requirements

1 Radically improved intercity journey times between the principal cities of the North , and from
these principal cities to Manchester Airport.

T I mprovements to be f ocushsuebdd osnt aetxiiosntsi.ng <ci ty

T A transformation of the regionds railfreight
and its major population centres.

1 A new transpennine rail route for both passengers and freight, connecting Merseyside and
Greater Mancheste to South and West Yorkshire, and a new rail route connecting Yorkshire to
the North East.

These requirementsd which represent the core political goals of the city councils that formed the original
6 One Nor tolaré disgussedindurther detail in Sections 3.2.1, 3.2.2,3.23 and 3.2.4.

® The Ladon-centric layout of HS2 is described in Appendix A.
* One North : A Proposition for an Interconnected NBrth?h y S b2 NI KQ 3INRdzLd 2F OA & O2dzy O
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P v Extracts fromOne Northg A Proposition
] for an Interconnected Noritduly 2014.

Transformed Connectivity
Target rail journey times in minutes

P26, P27 & P31

30
Manchester Airport =

Targets for Improved Liverpool & : : —]

Intercity Journey Times
Newcastle 0

0 Manchester U Leeds

Liverpool

O

Freight
Terminal

Freight
Terminal

UShefﬁe/d Outline Scheme for Improved
Passenger Links betwee

Outline Scheme for Improved Northern Cities

Transpennine Freight Links
Figure 1 : Key Elements of the @ne North GlInitiative (2014)

The 6 On eProposition for &n Interconnected Northreport established® an unambiguous
requirement for a mixed-use passerger and fr ei ght 06 thatwouls paesformiraile cor r i
connectivity across the North. This@ r anspenni ne compriseithe folfowing wey fedtules:

1 A new eastwest express passenger route crossing the Pennines, with the primary aim ofinking
Manchester to Sheffield and Leeds.

1 Westward extension of the new transpennine line to Manchester Airport, Liverpool and Chester.

1 Connection to (and integration with) the north -south HS2 line to enable services using the new
transpennine line to access eastsided cities such as Newcastle, York, Hull and Nottingham.

T Parall el use of the new O6transpennine corridoro
separate tracks from the express passenger services.

1 Apotential Channel Tunnelst y| e Wt tolred omer ati on between term

Pennines.
't is appropriate to reproduce tPlopositorefor an Intercannect®la g e
North. This sets out in full the 6O0One Nwopihtde Nerthsi on

of England, to meet the core objectives of radically reduced intercity journey times and transformed
freight connectivity, as set out in Figure 1.

®P31,0ne North : A Proposition for an Interconnected Ndtthe NorthQJuly2014
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K(The new transpennine corridor) € might be developed in phases, but will )

require tunnelling and take time to build. It should allow for speeds of
125MPHand our target of a 30 minute journey time between Manchester,
Leeds and Sheffield city centres. The key to success is to ensure that the
route is well connected to both the east and west and designed to dovetail
with HS2, enhancing its benefits. On the eastern side it should link into the
north -south HS2 line with a delta junction arrange ment to allow fast
services from northern centres such as Newcastle, York and Hull as well as
centres in the Midlands and the south, such as Nottingham, to access the
route. To the west, the line should serve Manchester Airport directly, and
Liverpool/Chester as well as Manchester city centre. But we also need to
see connections with the existing rail network for long distance railfreight.
We will need to examine the case for purpose -designed terminals so that the
corridor can offer a drive -on facility for road freight too, in the style of
Eurotunnel. This could offer an all -weather transpennine freight capability,

@nd in the longer term help transform the freight functionality of the North. -

Thistextdescri bes the key feahemesand ¢$dtes 0Onte INbstdhdec
discussed in Section 3.3.

321.60ne Northo Rationale for bkntercity Journey

The targeted reductions in journey times, generally to 30 minutes or less between the close spaced cities

of Liverpool, Manchester, Sheffield and Leeds, would represent a stepchange improvement in intercity
connectivity. The greater ease of communication b
deliver major economic benefit, and it is broadly proportionate (see Table 2) to what HS2 will achieve on

its primary routes to London.

Existing Proposed Percentage Straight Line Average
Intercity Journey Journey Time| Journey Time 9 Distance Speed
. . Improvement
(mins) (mins) (km) (km/h)
Leeds Manchester 49 30 39% 57 115
Leeds Sheffield 40 30 25% 47 94
Northern )
Sheffield-Manchester 48 30 37% 52 104
Powerhouse
Liverpool-Manchester 32 20 37% 50 151
Leeds Newcastle 82 60 27% 131 131
Leeds London 131 81 38% 270 200
HS2 Manchester-London 127 67 47% 260 232
Birmingham-London 84 49 42% 161 197

Table 2 : Existing and Proposed Journey Times for Northern Powerhouse Rail and HS2

However, when the 60One Northd journey time targets
that they will offer between the princi pal cities of the North, it is immediately apparent that they are an

order of magnitude below what HS2 will offer on its longer distance routes. These speeds d ranging

from 94km/h (58MPH) to 151km/h (94MPH) & are well within the capability of even conventional rolling

stock used for express passenger services operating at 201km/h (125MPH) maximum speed.



So, gi ven t hmbitibndar rew Mesrtatlitik Bhe major cities of the Northern Powerhouse,
their targets for reduced intercity journey times a ppear to be eminently reasonable and achievable.
Rather than view these simply as targets to be reached, they should be viewed as the minimum
requirements, as targets to be exceededby the greatest possible margin.

The value of reduced intercity journeyt i mes i s encapsul ated i nminMuleanspor
Criteriondé, described in Section 6.2 and tested in

3.22.60ne Northo Rationale for City Centre Stati

Whilst the journey time targets put forward by the @&ne Northégroup concern only intercity links
between the principal cities of the North, it is commonly acknowledged that there is a parallel demand
for a similar scale of improvement in the suburban and interurban rail networks focussed upon each
principal city. It has so far beenassumed that the intervention of new high speed rail lines will release
the capacity on the existing network to allow increased suburban and interurban services to operate.

Ther e i s a clear need for these i mpr oipabcitiesttobefaly net wo
i ntegrated with 06 KepBndipalcities.kThis dicetesviratehigh speleceand local services

should operate from a single central hub in each city; where possible, the existing city centre station

should be developed for this purpose.

Without this integrated operation, it will not be possible to extend the benefits of the reduced journey
ti mes between the Northds principal cities to more
or more citizens.

323.00nNN0rt hdo Rationale for Transformed Rail frei

The economic performance of the North is greatly hampered by the poor freight links that exist between
its industry, its ports and its major population centres . With only limited prospect of major gains in the
capacity of the currently dominant road transport sector, t h e 6 On @ropésitiontfdr &n
Interconnected Northidentifies rail as the primary mode by which freight transport can be improved, and
in so doing facilitate major developments such as Liverpool Superport (also widely known as either

A

6Li ver pAtlanticGateway). 6

It is important to appreciate the potential scale, in railway terms, of the Liverpool Superport

development. Liverpool Superport is designed to handle container ships of up to 20,000 TEU(twenty-

foot equivalent unit) capacity. To avoid unacceptable congestion in suburban Liverpooland on arterial
motorway routes, most containers will have to be taken from the port by rail ; this would require of the

orderof 200trains7 75m | ong. Assuming a broadly 50:50 split
to either side of the Pennines, this would indicate around 100 container trains crossing the Pennines for

each ship that is unloaded. This is clearly far beyond the capaciy of the existing rail network.

The 6 On ePropositior for &n Interconnected Northalso identifies® the opportunity for a Channel
Tunnel-style shuttle operation to transport lorries across the Pennines, and thus avoid the congestion on
transpennine routes, in particular the M62 and the A628(T) Woodhead Road. Again, with aggregate daily
flows of around 10,000 HGVs in each direction(and over 1,000 HGVs running via Woodhead, causing
crippling congestion), this creates another imperative for new railway construction or restoration.

®pP31,0ne Mrth : A Proposition for an Interconnected Notthhe NorthQJuly2014
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However, any development of the railfreight network must first address its many existing deficiencies, in
particular the lack of any viable crossManchester and transpennine freight route.

324.60ne Northo Rat i ospenhine RdilRoute New Tr a

Whilst it would not seempr acti cabl e to build new infrastructure
cities, it would equally not appear possible to achieve the required improvements, in intercity passenger

links, in local passenge links and in railfreight links, without the intervention of new railways at the core

of an enhanced regional (and national) network.

It should not be forgotten that exactly the same logic has applied in the development of HS2. To achieve

its aim’ of dugely enhanced capacity and connectivity 8b et ween t he UK®&s maj or co
has correctly dismissed the concept of further upg!
West and the East Coast main lines; instead, it has opted fomew-build railways to form all of its primary

routes, and achieve the radically reduced journey times noted in Table2.

33.Geographic Logic of 60One Northd I nitia

Thed On e NPoopositiold for an Interconnected Northnot only set out journey time targ ets for
enhanced | inks between the Northds primary cities,
network linking these cities.

Extractfrom P26:

New city region networks One Nortm A
Inter city rail networks EEEEEEEEE 1t1
= Inc uuasa:l Highway capacity NO leerp00| to lee PrOpOSItlon for an
B nowiagiod Moty Neteiork Manchester route Interconnected
llustrated - - North, July 2014.
Lwerpool “lllllilllilll : gaunn : =

Single Transpennine
route from Manchester
to Leeds & Sheffield

Direct Route from Yorkshire
Cities to Manchester Airport T
continui ng to Liverpool

Figure 3: @®@ne Nort hdé Requirements for New 6HS30 Rou

"on3d'b20SYOSNI HAMpSE | {H [(GR ¢SOKyAOFt 5ANBOG2NI ! YyRNBs aOlb
aim of the HS2 project is to deliver hugely enhanced capacity amaectivity between ouly 22 NJ O2y dzNb | G A2y a
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Whil st t he 06 OregroditedrintFiguwe 3vsihighly aiagrammatic, with little apparent
relationship to geographic reality , it is still possible to infer 3 clear requirementsf or new O06HS30d r

1 A new northward route from Yorkshire to the North -East. Such a route, broadly aligned with
the existing East Coast Main Line, implicitly acknowledges the capacity pressures that exist along
this congested corridor, and the impracticality of achieving major journey time savings given the
fact that most if not all upgrade opportunitie s have already been exploited.
1 A single new transpennine route capable of providing direct links from Manchester and
Manchester Airport to Leeds and Sheffield , and integrated with the north  -south HS2 route in
Yorkshire . Such a route must logically be located south of Leeds and north of Sheffield, in an
intermediate position between the existing Manchester-Leeds 6 Di ggl ed rout e ai
Sheffield 0 Ho s elfeatively spedfiesthefarmer Manchester-Sheffield
0 Wo odh e ad 0sedto passengefsdnl 1970 and closed to freight in 1981). There is no other
corridor that aligns with the aspiration® for a single new transpennine route, meeting HS2 at a
6delta junctiond, from which trains omSheffleld cont i
T A new westward route running via Manchester Airport to Liverpool. Such a route should
radically transform rail access to Manchester Airport from all the principal cities of the Northern
Powerhouse region. However, it is less certain whethetrthis route is intended also to be the
primary transpennine route to Liverpool. The journey time targets shown in Figure 4 clearly
indicate a faster Sheffield-Liverpool route via Manchester than via Manchester Airport, and this
would seem to require a transpennine trunk route running through central Manchester , possibly
with tunnelled platforms below Manchester Piccadilly .

Sheffield -Liverpool : | Target Journey Sheffield -Liverpool: Target Journey
Route via Manchester Time (mins) Route via Manchester Airport Time (mins)
Sheffield-Manchester 30 Sheffield-Manchester Airport 30
Manchester-Liverpool 20 Manchester Airport-Liverpool 30
Total 50 Total 60

Table 4 : Sheffield -Liverpool Journey Times via either Manchester or Manchester Airport

With no specific routeing requirements given for a Manchester-Liverpool high speed line, there is
certainly no remitted requirement that a high speed line running from Manchester to Liverpool
(located 50km to the west of Manchester) should be routed via Manchester Airport (located 12km
to the south of Manchester).

8pP31,0ne North : A Proposition for an Interconnected Ndtthe NorthQJuly2014
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3.4. Rationale for a Comprehensive Requirements Statement for NPR

The journey time targets and the aspirations for improved freight routes and a new transpennine main
line are essentially political requirements. Much further work is needed to form these requirements into
a comprehensive specification (or Requirements Statement) to guide the development of the railway
network of the North in such a way that will deliver maximum benefit.

An outline Requirements Statement isset out in Section 6.1 and Appendix D of this report. This
establishes the key criteria determining how Northern Powerhouse Rail should perform as a network. It
addressesthe key requirements of connectivity, capacity, journey time reduction, and accessbility/
inclusivity d in other words, gaining the greatest benefits for the greatest number of beneficiaries. None
of the requirements should be in any way controversial d they simply state, in a structured fashion, how a
railway network should perform to deliver the required capacity, connectivity etc.

3.5. Further Development of HS3/Northern Powerhouse Rall

Since July 2014, Transport for the North (TfN) has been responsible for developing proposals for
improved 6 H S&il @inks in the Northern Powerhouse region.

In March 2015, TfN published The Northern Powerhouse : One Agenda, One Economy, One Nori#nd in
March 2016 a further study The Northern Transport Strategy : Spring 2016 Reportas released. In both
reports, the @ne Northdjourney time specification was endorsed and amplified with the inclusion of Hull
(2015) and the addition of targets for train frequency (2016). See Figuresb and 6.

The 60One Northd journey time and train frequency t.
Initial Integrated Rail Report Strategic Transport Plan Evidence Bagaublished in June 2017.

Newcastle upon Tyne Present fastest time =
TfN aspirational time W

Leeds

|

[ .
) ’ Hull
Manchester \\

Liverpool / \
g e Extractfrom:

\ ][/ sheffield The Northern Powerhouse

OneAgenda, One Economy
Manchester
Airport One NorthMarch 2015P19)

Figure 5: Northern Powerhouse Rail Journey Time Targets (2015)
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Extractfrom:

Figure 3.1 Vision for Northem Powerhouse Rail Network - Frequencies and Journey Times > ~

j:_ The Northern Transport Strateg

=y o R L \\’ ‘-’ ) .

@ SV [Smincy perio . neweaste Spring 2016 Report

Journey time (minutes) HE
@ Transport for the North, 2016
LEEDS ' HULL
(CERY - YA\
MANCHESTER @ i1 A

LIVERPOOL
S SHEFFIELD

MANCHESTER AIRPORT

Figure 6 : Northern Powerhouse Rail Journey Time and Train Frequency Targets (2016 /17)

The reduced intercity journey times and enhanced train frequencies noted in Figure 6 are hereafter in this
report refeHS3Spetco fasathend

3.6. Conflicts between Development of HS2 and Northern Powerhou se Rail
3.6.1. Revised Station Locations in Leeds and Sheffield

During the development of proposals for Northern Powerhouse Rail, considerable pressure was exerted

upon HS2 Ltd to revise their station proposals for both Leeds andSheffield. Under the HS2 Phase 2

proposals (originally released in2012)Leeds was t o be served by the isol
station, 400m walking distance from the existing Leeds station, and Sheffield was to be servedby a new

station at Meadowhall, 6km from the city centre. Both proposals were clearly unfit for purpose for a new

railway whose primary functonwasto6 hugel y enhance capacdiettyweamd tchoen nJ
major conurbations. In 2016, revised proposals were released for:

1 Leedst o be served eaetdsi tGCi teyxdi ssttiantgi oonL, wi t h t he HS:
400m to the north to form a single station with a common concourse. Due to the north-south
alignment of HS2 and the east-west alignment of the existing station, the HS2 element of Leeds
station would still comprise a terminus, with no possibility for trains to continue to destinations
such as Bradford, Skipton and Harrogateto match current service patterns.

 Sheffield t o be served at its exi swithHSP sedviddsteahchingeoff d Mi
the trunk route near Alfreton (40km to the south) to join the Midland Main Line south of
Chesterfield, and rejoining near Thurnscoe (25m to the north). With the Meadowhall station
proposal abandoned, there was now no need for the heavily engineered HS2 new-build line to be
routed via Meadowhall, and the HS2 route was revised to run further east, via Mexborough. It is
valid to note that while the move to the east m
the number of residentialde mo |l i ti ons has hugely increased, wi
Mexborough standing in the path of HS2.
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3.6.2. No Fundamental Change to N orth -South HS2 Route

Whilst local interests successfully lobbied HS2Ltd to revise their inadequate station proposals for Leeds
and Sheffield, there appears to have been no similar questioning of the HS2 route in Yorkshirelinking the
two cities. Thisroute had been selected by HS2 Ltd withno consideration of transpennine connectivity;
its primary aims were to minimise north-south journey times, and to minimise cost, and this led naturally
to a route in the less undulating Yorkshire terrain to the east of Barnsley and Wakefield.
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.o ®0e° ‘%
°
< M62 o
° o‘oooooooo..
o® ” . M62 -
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HUDDERSFIEL
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ooeo 0 ®e e A
[} .~.

Primary Manchester - *® o
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via Woodhead Pass M18 %

MEADOWHALL-
) AL(M)"
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=== | Routeing option s P <€ HS2 route via ® o o Primary road network

===\ considered by Meadowhall

=1 HS2 Ltd (2012 original) @ Principal community

Possible station » <€ HS2 M18/ (Roads & communities
‘ . Eastern route )
location (2016 revised) info added by CSE)

Figure 7 : HS2 Route Options in South and West Yorkshire considered by HS2 Ltd
(Extract fom FOI18 1944 response by HS2 Ltdjated 21 February 2018
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Figure 7 illustrates the full range of route options within Yorkshire that were considered by HS2 Ltd in

their development of proposals for Phase 2b of HS2. Th s proves beyond doubt t ha
Yorkshire were developed only to deliver north-south connectivity, with no thought whatsoever for

future east-west transpennine links. Even routes passing to the west of Barnsley and Wakefield (shown

lilac, blue and turquoise), which could make a useful connection to a transpennine route via the

Woodhead corridor, appear to have beendesigned to exclusively north-south priorities. These routes

were of course rejected in favour of the selected HS2 alignmentsdei t her t he ori gi nal 2
route or the 2016 0ldécMdd8uftheraeastirenore davourable temain.

There is no indication that senior figures at Transport for the North 3 in their role as transport
professionals representing the interests of Northern communities o ever raised with HS2 Ltd the question
of whether this HS2 route, running to the east of Barnsley and Wakefield® (see Figure 7) waslocated too
far to the east to be compatible with the @ne Northévision'® of a single transpennine route, connected
to and integrated with HS2 (see Figure 3) and capable of delivering the target journey times of 30
minutes between Manchester, Sheffield and Leeds

Instead, Transport for the North appears to have accepted the HS2 routewithout question.

The process by which TfNds Northern Powerhouse Rai |
HS2 scheme is confirmed in Figure8. This shows slides from a presentation given by Transport for the

North to an Institution of Civil Engi neers meeting in Leeds on 21 February 2017. These slides confirm

a) that TfN was still working to the HS3 Specification in 2017 and b) that the fundamental design

philosophy of Northern Powerhouse Rail is founded upon the established HS2 proposals.

The catastrophic consequencesof basing the design of Northern Powerhouse Rail upon the deeply
flawed HS2 schemecan only be truly appreciated by comparing the combined performance of HS2 and
NPRagainst an alternative scheme that doesnot embody this depend ency. This is the fundamental
purpose of this report.

3.6.3. No Commitment to New Transpennine Rail Route

Both of the key TfN reports (The Northern Powerhouse : One Agenda, One Economy, One North015)

and The Northern Transport Strategy : Spring 2016 Rept ( 2016) adopted the 60ne N
reduced journey times. However it is significant to note that neither report gave any commitment to the

60ne Northd stipulation for a single new tranyspenn]|
indicated that Transport for the Northoés primary f
routes( i n particular, t he 06 NoHuddersfield-lzeads npwehas therpertipaMa n c h e |
strategy for achieving its journey time targets.

During this period of project development, t here was also little indication of an emerging strategy for a
new transpennine route that might deliver the transformational improvements required for railfreight
links within the North.

® The issue of compatibility between eastS a4 (i W1 { 0 Q N@uWhiHSZ routeyiRdisguashidiako in Section 7.1.8 and
Appendix E8 of this report.
1p31,0ne North : A Proposition for an Interconnected Ndtthe NorthQJuly2014
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4. January 2018 Release of TfN Strategic Transport Plan

On 16 January 2018 Transport for the North (TfN) released its long-awaited Strategic Transport Plan The

key railway elements of the TfN strategy are summarised in Figure9.

TO SCOTLAI TO SCOTLA

Emerging
o ViSION for the
NPR network

NEWCASTL

CARLISLE

DURHAM
PENRITH @

DARLINGT® MIDDLESBROUGI

OXENHOLME@

LANCASTE@ YORK

GRIMSBY

TO LONDON

TO MIDLAND?
AND LONDOMN

TO MIDLANDS
AND LONDON Sketch developeddm P45 of TfN

Strategic Transport Plan (Jan 201

Figure 9: 6 Emer gi ng

4.1. Initial Review of TN  Strategic Transport Plan

The O0Emerging Visionbd

NORTHERN POWERHOUSE QMY ROUTE

NPR LiverpoeManchester newbuild link
routed via Warrington and Manchester Airpor
(parkway stationanticipatedat Warrington).

NPR ManchesteManchester Airport Ink
routed via HS2 Manchester spur. Airport
station located2km from terminals

NPR Manchestekeeds newbuild link routed
via Bradford. Major length of new tunnel
required achieve 30 min journey time.

NPR ManchesteBheffield link via upgrade of
existing Hope Valley rote. Possibility of new
route if transformational journey times not
achieved

NPR LeedSheffield link via HS2 & upgrade o
existing route via Thurnscoe.

®

@

NPR Leedblewcastle link via upgrade of
existing East Coast Main Line.

@

NPR Leedsiull link via upgrade of existing
LeedsSelbyHull line.

Q

NPR SheffieldHull link via upgrade of existing
route via Doncaster.

mmm Northern Powerhouse Raf upgraded line
Northern Powerhouse Rad new line

mmm Linking Liverpool to HS2

mmm HS2 new line

mmmm Transpennine route upgrade

mmm EXisting line

o
Other significant economic centre

® Other location

VTN dortbemndowferhause Rail Proposals

0 fe Rail network indid¢ated in Figure® cafmotwe r h o u s

regarded as a complete scheme, but sufficient detail is provided in the TfN documentation to allow the
proposed routes to be modelled. From this modelling, several definitive conclusions can be drawn:

1 The stated 28 minute journey time along the proposed new line between Liverpool and
Manchester is greatly in excess of the specified journey time of 20 minutes, and scarcely superior
to the existing direct journey time of 32 minutes. This deficiency can be attributed to circuitous
routeing along the proposed HS2 Manchester Spur viaManchester Airport.

1 Although the Liverpool-Manchester route is shown as passing
only to be possible with a parkway station located either north

station would contravene the

through Warrington, this appears
or south of the town. Such a

fundament al 60One

1 Any Sheffield to Liverpool or Manchester Airport service will need to reverse at the HS2
Manchester terminus, significantly adding to throug h journey times. The journey time from
Sheffield to the Manchester Airport HS2 station, and by some asyet-unspecified shuttle
connection to the airport terminals, is likely to be of the order of 60 minutes 8 hugely in excess of

the specified 30 minutes.

" p44 Strategic Transport PlaiTransport for the North, January 2018
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1 Contrary to earlier reported initiatives for an upgrade of the Transpennine Main Line, the TfN
Strategic Transport Planhas instead proposed a new transpennine rail line, connecting
Manchester and Leeds via Bradford HSUK modelling 8 see Appendix E10 indicates that this will
require a new tunnel over 30km long @ far longer than any existing tunnel on the UK rail network
d to meet the 30 minute journey time target.
1 There is nonew-build option so far proposed for the Sheffield-Manchester route to match what is
proposed for the Manchester-Leeds route. hstead, the aspiration remains to upgrade Ghe
corridor of the existing Hope Valley line @ but no information is given as to how
6transfor mat i on awilbg realisedn Reguction afjeuméy times from the existing
48 minutes to the 30 minutet ar get set by 6 0ne Nfaoratoltedonwhcle ms | m|
most upgrade opportunities have already been exploited ; the only option by which the target
might be achieved would be another transpennine tunne | over 30km long (see Appendix E1)
f Despite the original ©60One N4uhewbhodheadeqgridarasthef f ect i
route for a new transpennine railway, there is no reference whatsoever to Woodhead in the TfN
Strategic Transport Plan
1 The proposed strategy for improvements between Leedsand Newcastle 8 again an already highly
engineered route, with few if any remaining opportunities for significant upgrades & appears
unable to achieve the specified 60 minute journey time.

There is therefore wnsiderable prima-f aci e evi dence that the 6édemerging
Rail will fail to meet many aspects ofthe HS3journey time specificationor i gi nal |y establ i s
No r t mpsuccessAhat mightbe achieved (for instance on transpennine routes between Manchester

and Leeds or Manchester and Sheffield) will only be at the expense of unprecedented lengths of tunnel.

These lengths of tunnel will of course carry associated implicationsnot only for excessive project costbut

also for excessivetime to completion.

4.2. Omission of HS3 Specification for Improved Journey Times

With regard to the HS3journey time specification d which has been included in all previous iterations of
TfN documentation, as late as June 2018 this specification is conspicuous by its absence in the current
TfN Strategic Transport Plan The TfN Strategic TransportPlan offers no explanation; but given the broad
failure of the TfN proposals to meet this crucial specification, the onus must be upon Transport for the
North to provide a credible narrative to account for its omission.

However, the TfN Strategic Transport Plandoes offer two alternative criteria*® by which success in
reducing journey times might be determined.

The following primary aim is stated: 6 | nase thee population within one hour of four of the largest

cities from |l ess than 10,000 today to 1.3 million,
A secondary aim is also stated: 6 kange the way labour marketswork é ( s o t40%df ) &
businesses identified in the Northern Powerhouse Independent Economic Review as prime
capabilities would be within 90 minutes raildtravel

2p31,0ne North : A Proposition for an Interconnected Nd#the NorthQJuly2014
¥ p44 Strategic Transport Plafransport for the North, January 2018
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4.3. Speed Ambitions of TN  Strategic Transport Plan

The TN Strategic Transport Pan sets out an ambition'* to achieve average journey speeds as follows:

1 40MPH (64km/h) for local services;
1 60MPH (96km/h) for inter-urban services;
1 80MPH (128km/h) for long distance services.

It must be emphasisedthat speed is not an end in itself, but rather the means of achieving a desired
journey ti me. Noting the average speedsraingimpfiomed b
94km/h to 151km/h, see Tablel0), it is clear that these targets can only be metif Tf N6ds ambi t i ons
average spead are considerably increased.

Existing Proposed Percent Straight Line Average
Intercity Journey Journey Time| Journey Time ercentage Distance Speed
. . Improvement
(mins) (mins) (km) (km/h)
Leeds Manchester 49 30 39% 57 115
Leeds Sheffield 40 30 25% 47 94
Northern i
Sheffield-Manchester 48 30 37% 52 104
Powerhouse
Liverpool-Manchester 32 20 37% 50 151
Leeds Newcastle 82 60 27% 131 131
Leeds London 131 81 38% 270 200
HS2 Manchester-London 127 67 47% 260 232
Birmingham-London 84 49 42% 161 197

Table 10 : Existing and Proposed Journey Times for NPR and HS2  (Repeat of Table 2)

The TfN Strategic Transport Planalso notes™ that new trains employed on Northern Powerhouse Rail
services are likely to have a maximum speed capability of 125MPH (201km/b.

Thisisclearlyat odds with the Governmentds ambition to op
infrastructure for future 400km/h operation. The huge speed differentials between NPR trains running at

201km/h and HS2 trains running at 400km/h are certain to cause major operational conflicts, and

therefore capacity problems, on routes where both NPR and HS2 services are planned to operate.

Such routes include Leeds to Sheffield and Liverpool to Manchester, but the greatest problems are
anticipated on any new high speed line from Yorkshire to the North -East, with a route length of 118km
from York to Newcastle. It would thus seem prudent for the trains employed on Northern P owerhouse
Rail services to be designed to a common technical platform with those intended for HS2.

For the purposes of assessing the | éuldnueyg ithasbeen pot
assumed that where curvature permits, new-build routes will operate at 230km/h, and rolling stock will
be procured accordingly.

1 P51,Strategic Transport Plaffransport for the North, January 2018
*p51 Strategic Transport Plafransport for the North, January 2018
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4.4. Dependency of NPR upon established HS2 proposals

There is also plentiful evidence in the TfN Strategic Transport Planof the excessive dependency of
Northern Powerhouse Rail upon the established HS2 proposals®. Whilst it is desirable that one project is
integrated with another , the TfN report fails to recognise any possible danger in basing Northern
Powerhouse Raild whose core rationale isthe transformation of transpennine connectivity & upon the
northern sections of HS2, both in Yorkshire and Greater Manchester.

As noted in Item 3.6.2, these routes were designed with the primary aim of minimising north -south
journey times, and with no thought for enhanced transpennine connectivity'”. It would therefore seem
highly wunl i lpredicationtohitatranspenriing soutes upon HS2 could deliver optimum
outcomes for transpennine connectivity.

45 Tf N Cl| a marimiseadreco®omic outcomes for the UK 06

Overall, there is little evidence that the TfN Strategic Transport Planhas been developed with any holistic
consideration of the many factors that must come together to deliver an optimised railway network.
However, it must be emphasised that this is largely a qualitative judgment. It is only possible to make a
more rational and more quantitative judgment throug h:

1 Assessing Northern Powerhouse Rail against a fully structured Requirements Statement which
embodies the ideal of an efficiently functioning regional (and national) rail network.

1 Comparing its performance with an alternative proposal such as High Speed WK, in order to test
the degree to which NPR has been optimised as a regional (and national) rail network.

It should particularly be noted that t he TfN Strategic Transport Planhas made a clear claint® for the
overall optimisation of the Northern Powerhouse Railproposals: 6 Toget her wi th t he
route network, HS2 and Northern Powerhouse Rail can create a flexible set of services to maximise
the economic outcomes for the UKS®

Thesednaximised economic outcomes 6can of course only come about if two preconditions are met.
Firstly, HS2 and Northern Powerhouse Railmust be fully integrated to form a n efficient network capable
of transforming the connectivity of the North, and indeed the wider UK. Secondly, HS2 and Northern
Powerhouse Rail must together form a railway system that outperforms any rival option.

However, the TfN Strategic Transport Planoffers no evidence to justify either:

i the claim of Gnaximised economic outcomes g or
1 the improved network performance andthe 6 f | e x i bl e essadécessary to briag abdutc
these claimed gains.

P35, P44P46,Strategic Trasport Plart ¢ NI Y AL NI F2NJ 6 KS b2 NI KEZ W ydzZ NB
proposals, see Appendix A.

Y¢KS RSaA3y 2F | { HQa -soud gridriies is detnonStiatdd udainbigh@ushain thye Fieddd of
Information respose ref FOI118944 by HS2 Ltd, dated 21 February 2018. See Section 3.6 and Figure 7.

¥ p46,Strategic Transport Plafransport for the North, January 2018
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5. Hi gh Speed U

To verify that the TfN proposals are properly

K Al

optimised to deliver the greatest benefit either for the

OExempl ar

Northern Powerhouse region or for the UK, this report will where appropriate make structured

comparisons with the

tide eHighe Speed WKr(HS&Kythemen at i ve 6 of

High Speed UK is planned and designed as a national intercity network thatdirectly addresses the cae

HS2 remit for Ghugely enhanced capacity an

d connectivity b et ween the UK®s

Central to the HSUK scheme is a new transpennine high speed line routed via the Woodhead corridor,
which will provide direct high speed links from Manchesterto Sheffield and Leeds. This appears to algn

ternat.

maj or

very closelywiththe 8 One Nor t h oramnewdi rraantds mennni ne corridord, as
and 3.3 of this report.

Al though HSUK®s greatest advantage |lies in its opt]
be consideredasa set of ©6émodul ard intercity |inks which ca

Unlike HS2 (and therefore also Northern Powerhouse Rail)which can only logically be built in a
northward progression from London , it would be eminently feasible to commence construction of HSUK
in the North, in advance of its southern sections.

The HSUK core network in the Northern Powerhouse region is shown in Figurell below, and further
details are provided in Appendix B.
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6. Assessment Criteria for Northern Powerhouse Rail

Whilst the primary aim of this report is to develop a Requirements Statement, or specification, by which
the performance of th e TfN Strategic Transport Planfor Northern Powerhouse Rail can be judged, it must
be acknowledged that there are competing considerations of project cost and timescale. In making a
structured judgment between rival projects, all aspects of specification, cost and timescale must be
considered.

The assessment criteria set out in the following sections6.1 d 6.4 will be applied both to the Northern
Powerhouse Railscheme (asset out in the TfN Strategic Transport Plan) and to the High Speed UK
bexemplranmntaved .

6.1. Development of Requirements Statement for  Northern Powerhouse Rail

A Requirements Statementis essentialto define the criteria to which the railway network of the Northern
Powerhouse should be developed. None of these requirements should bevie wed as O6absol ut e
success in meeting as many as possible of these requirements would indicate the scheme best able to

satisfy the political and public need for a well-connected and prosperous Northern Powerhouse.

This Requirements Statement is sumnarised below, and is set out in full in Appendix D.

6.1.1. Adherence to HS3 Journey Time Specification

The Northern Powerhouse Railscheme should achieve the reduced journey times detailed in the HS3
Specification.

6.1.2. Increased Capacity for Enhanced Services

The Northern Powerhouse Railscheme should provide the increased network capacity to accommodate
not only Northern Powerhouse Railintercity (and city to airport) services operating at the specified
frequency, but also step-change increases in local passenger ervices and freight services.

6.1.3. NPR Station Location and Configuration

Northern Powerhouse Railstations should generally be located in city centres, fully integrated with local
transport networks and with HS2. They should provide the extra capacity to accommodate both the
increased intercity frequencies stipulated by the HS3 Specification and the required step-change increase
in local services. As a broad guideline, there should be an aspiration for local services to be doubled in
frequency.

6.1.4. Longer Distanc e NPR Services

The Northern Powerhouse Railscheme should enablelonger-distance intercity links (e.g. Liverpool to
Hull or Newcastle) that are not covered explicitly in the HS3 Specification.

6.1.5. Northern Powerhouse Network Connectivity

The enhanced network aeated by the Northern Powerhouse Railscheme should extend to cover all
second-tier centres (e.g. Bradford, York, Warrington, Preston, all in the 100,00 500,000 population
range), and also to less populous/ more peripheral communities, that are not ad dressed explicitly in the
HS3 Specification.

22



6.1.6. Integration of NPR with HS2

Northern Powerhouse Railand HS2 servicesshould be integrated to ensure seamless links to
neighbouring cities outside the Northern Powerhouse region e.g. Nottingham, Derby, Leicester, Stoke,
Edinburgh and Glasgow.

6.1.7. NPR Vision for Railfreight

The Northern Powerhouse Rail scheme must offer a holistic vision for transformed railfreight links across
the North. This should addressall the deficiencies of the present network which prevent efficient
railfreight services.

6.1.8. Minimised Dependency on HS2

The Northern Powerhouse Railscheme and local elements of HS2 should be fully integrated to optimise
their overall performance in connecting Northern communities . The NPR scheme should be capatla of
implementation in advance of HS2 works in other parts of the country.

6.1.9. A Complete Vision for Northern Powerhouse Rail

The Northern Powerhouse Railscheme must offer a complete vision for achieving all the railway
requirements of the Northern Powerhou se, as detailed in this Requirements Statement.

6.1.10. Technical Excellence for the Northern Powerhouse

It is naturally assumed that the Northern Powerhouse Railscheme that is finally adopted will be the
option best able to deliver the optimised regional (and national) railway network as defined in this
Requirements Statement, andthus maximise the opportunities for sustainable economic growth in the
Northern Powerhouse Region.
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6.2. Tf N -miBu€ Criterion ©

Whilst Tr ansport f @trategichTeanspoot Plandppears to have abandoned the HS3

Specification for reduced intercity (and city to airport) journey times , it has introduced ?° a new criterion,

to maximise the population within 60 minutes @ t r a voefl tthiemedb 4 | the Nogherh ci t i e s G
Powerhouse. These 4 cities are presumed to be Liverpool, Manchester, Leeds and Sheffield, respectively

at the hearts of the Merseyside, Greater Manchester, West and South Yorkshire conurbations which

together comprise over 7 million population.

Main linelink between @ GBI REEEN)
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Northern Powerhousem Area within @8 mins of
= Other route 4 Largest Cities @DPARLINGO
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CRE AIRPORT Transport Plan (Jan 201
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Figure 12 : Areas currently within 60 minutes of 4 largest ~ Northern Powerhouse cities

The TfN Strategic Transport Plannotes that only 10,000 people currently live within 60 minutes of all 4
cities. Given the central position of Manchester relative to the other 3 cities, and given the existing
intercity journey times, all over 30 minutes, it is clear that these 10,000 people meeting the 0-minute
Criteriond mu aitelatively snalllaaea iw centfaliManchester As shown in Figure12, the
longest journey time of 49 minutes (to Leeds) determines that only the population located within 11
minutes of Manchester Piccadilly can be within 60 minutes (=49+11) of the 4 largest cities.

Noting the secondary TfN ambition for 40% of 6 p r i me t cyadginedsas toibe locatedwithin 90

minutesoft he 4 | ar gest cities, insufficient i nformati ol
capabilityd business to allow a pr ec.ilHgély lkedyshatsthe me nt
scheme that succemiigebeseriondbhdi 860ssed above wil/]
the greatest proportion of ©6prime capabilityd busi |
Powerhouse.

0 p44 Strategic Transport PlaiTransport for the North, January 2018
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6.3. Assessment of Cost of Northern Powerhouse Rail Links

With the broad routeing strategy of Northern Powerhouse Rail defined in the TfN Strategic Transport
Plan, it is possible to make projections of the works required to meet the journey time targets of the HS3
Specification. The costings for these works can then be extrapolated fromt he & b a s e | of 85%60
billion forthedef i ned el e me n-h et w,tas dhdwa in HEI2ALS Y

The costings developed in this report for Northern Powerhouse Rail will include both the elements

c

0 S

defined in the TfN Strategic Transport Planandt he el ement s of HS2ds norther

proposals are based i.e routes accessing Liverpool, Manchester Airport, Manchester, Bradford, Leeds and
Sheffield. Costs are then developed for the residual dements of HS2 in the Midlands and the South, and
for projected elements of HS2 extending north to Newcastle, Edinburgh and Glasgowto provide a total

cost for the Governmentds UK high speed rail proje:i

The detailed route design undertaken for High Speed UK & which has included the preparation of
horizontal and vertical railway alignments & has allowed a parallel costing exercise to be undertaken for:

1 Al HSUK elements necessary to interlink the principal centres of the Northern Powerhouse within
Lancashire and Yorkshire i.e. Liverpool, Manchester, Manchester Airport, Sheffield and Leedglus
Bradford.

1 Al HSUK elements necessary for southward connections to the same primary cities served by HS2
i.e. Nottingham, Birmingham and London.

1 AllHSUK elementsnecessaryfor northward connections to Newcastle, Edinburgh and Glasgow.

6.4. Assessment of Timescale

At this stage, it is not possible to make a detailed assessment of the timescale necessary to complete the
works necessary for any NPRscheme for improved rail links in the Northern Powerhouse .
Notwithstanding this uncertainty , it can still be definitively stated that a self-standing project requiring
shorter lengths of new route and tunnel will take less time to comp lete than a project which is

dependent upon another, and which requires greater length of new route and tunnel.

6.5. The@®r oj ect Managtros Triangl e

The need to complete a project to a restricted budget and timescale may prevent the achievement of all
aspectsof the specification, and political and financial judgments may dictate a reduced specification to
enable the project to be completed as soon as possible, to the budget that is currently available. This is
represented as Option Ainthe® r oj e ct sMi@gangedpet oudin Figure 13.

Alternatively, a project may carry such prestige that completion to the highest specification is paramount,
and timescale and budget overruns can be tolerated. This is represented as Option B.

In the example set out in Figure 13, neither triangle representing either Option A or Option B fully
overlaps the other, and hence it is not possible to make a simple engineering determination of which
option is superior. Instead, it is probable that financial and political externalities, rather than the quality
of the engineering design, have determined the different performances.
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Figure 13: The@®r oj ect Manag@rds Triangl e

However, if a third Option C were to emerge, that offered higher specification, shorter timescale and
lower cost than either Option A or B (and thus its triangle would fully overlap the others, as shown) the
difference in performance could reasonably be ascribed to simpler questions of superior design and
more appropriate specification.
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7. Assessment of TfN Strategic Transport Plan

The TN Strategic Transport Planfor Northern Powerhouse Rail has been assessed againsthe High
Speed UK 06 e x e mmpnhdakey aspécts ef project performdnce:

Performance against the Requiranents Statement developed by HSUK (see Section 7.1).
Performance agaimiute CTif tN&Orsi conwth (0s6ele Section 7. 2)
Project cost, both for Northern Powerhouse links and nationally (see Section 7.3).

Project timescale (see Section 7.4).

= =4 —a -

As noted previously, these comparisons are informed by:

Detailed route design undertaken by HSUK in the development of the HSUK scheme.

Publicly available informationnethwbB6R6Ltdds pro
TfNOs own proposal s as péatiategic3rangpdrtHlan t he January
Calculation of journey times for HSUK routes, validated against published timings for HS2.

Estimation of construction costs for HSUK, validated against published costings for HS2.

= =4 4 —a -

The information listed above has allowed the formul at i on of put at propesedrNorthérre s f c
Powerhouse links,the calculation of journey times and the estimation of construction costs.

Further information on the methodologies adopted by HSUK is given in HS28 High Speed to Nowhere
available on www.highspeeduk.co.uk.

7.1. Northern Powerhouse Rail :
Performance against Requirements Statement

Theperformance of TfNO&ds Northern Power house Rt@atl pr c
out in Section 6 is described in the following items:

=

Adherencet o 6 One Northd Jdquurlney Ti me Targets
Increased Capacity for EnhancedNorthern Powerhouse Rail Services (7.1.2)

Northern Powerhouse Rail Station Location and Configuration (7.1.3)

Longer Distance Northern Powerhouse RailServices(7.1.4)

Northern Powerhouse Network Connectivity (7.1.5)

Integration of Northern Powerhouse Railwith HS2 (7.1.6)

A Vision for Northern Powerhouse Railfreight (7.1.7)

Minimised Dependency upon HS2(7.18)

A Complete Vision for Northern Powerhouse Rail(7.1.9)

=4 =4 4 A4 -4 -—a -—a -a

This Requirements Statement is set out in full in AppendixD.
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71.1. Adherence to 060ne Northd Journey Time Targe

The performance of TfN&s Northern Powerhouse Rail |
journey time targets ofthe 6 HS3 Speci ficationd, originally establ |
Table 14 below. This demonstratesthenearc o mp | et e f ai l ure of Tf NOS propc
time targets, and also the comprehensive superiority of the HSUK scheme

Journeybetween Existing | Specified NPR HSUK | Winner??

journey | journey | journey | journe NPR
Northern PowerhouseJ | Y| Y| Y

L time or

cities (mins) | HSUR? _

Liverpool- Manchester :|_9t’E HSUK \burn.ey time
meeting HS3

Manchester- Sheffield 23 | HSUK Specifiction

Manchester- Leeds 26 | HSUK

Sheffield- Leeds 19 | HSUK \blu.rney time
failing to meet

Manchester MAN 13 q HS3 Specificatior

Leeds MAN 37 | HSUK

Sheffield- MAN 34 | HSUK MAN = Manchester Airpor

26 | HSUK # Timings increase to

Liverpool- MAN
21 min (LIMA) &

Leeds Newcasdle 51# HSUK 60min (LS\E) at
Leeds Hull ar 27 230km/h maximum
Sheffield- Hull 27 | 27 speed
Table 14 : NPR & HSUK Performance in meeting 0One
General notes
T Al journey times i ncl uwanceaf?2mihutesatthrough statibmse | |t i m

1 NPRjourney times via Manchester Piccadilly (i.e. Sheffield to Manchester Airport and to Liverpool)
are enhanced by 3 minutes for longer standing time in terminus platforms.

1 NPRJourney times to Manchester Airport include 8 minute allowance for transfer from proposed
anchester Airportdstation on the HS2 Manchester spur to the existing Manchester Airport
station, located in a centroidal position between all 3 airport terminals.

1 Neither NPR nor HSUK are capable of reucing existing journey times from Manchester to
Manchester Airport, therefore the existing journey time is quoted.

1 Neither TfN nor HSUK have advanced detailed proposals for routes to Hull.

NPR and HSUK routes are shown in Figure45 and 16. For further information, refer to Appendix EL.

The following summari sed commentary is based upon
determine whether they are capable of meeting the HS3 Specification for reduced intercity journey times.

In the assessmentof on-line upgrades, it has been assumed that line speeds can be increased to the

maximum permitted by the track geometry. It is likely however that many of the routes have already

been upgraded, but to a lesser speed dictated by considerations of shared use by freight and other

traffic, and few if any further gains are achievable.
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Liverpool & Manchester : minute journey time required by HS3 Specification

NPR

28

HSUK analysis confirms the 28 minute LiverpoolManchester journey time claimed by
TfN. Thi journey time includes a stop at Manchester Airport but does not include any
Warrington stop, presumed to be at a parkway station located either north or south of
the town. TfNos failure to meet the sp
attributab le to the proposed circuitous routeing via Manchester Airport.

HSUK

19

HSUK only beats the HS3 specification by adopting a direct route, following the M62
and the existing Liverpoo-Manc hest er &Chat Mossd | ine

Manchester Airport and Warrington (Bank Quay) are served by other routes.

Manchester & Sheffield : minute journey time required by HS3 Specification

NPR | 40 HSUK analysis shows that a 40 minute journey time is the fastest possible with an on
line upgrade of the existing Hope Valley route via Stockport & but probably not
achievable given the needs of freight traffic. To achieve the specified 30 minute timing
will require a new tunnel approximately 33km long between New Mills and Dore.

HSUK | 23 HSUK®3s n e w ndhiglaspeeg lmevia Woodhead (with 4-tracking of existing

route from central Manchester to Hattersley), connecting to a Leeds-Sheffield

(Victoria) route near Penistone, easily beats the HS3 Specification.

Manchester o Leeds: minute journey time re quired by HS3 Specification

NPR

30

HSUK analysis indicates that a Manchesteileeds route via Bradford will require a new
tunnel approximately 33km long from Littleborough to Calverley in the Aire Valley,
plus 4-tracking of existing routes from Manchester to Littleborough and from
Calverley to Leeds, to achieve the specified 30 minute journey time. It is believed that
this route was only selected after the works required for a 30 minute journey time via
the existingdanDibgugplge Ga dredcarouoddBkm ofinewitunrgel plus
4-tracking of remaining route sections via Huddersfield d were deemed impracticable.

HSUK

26

HSUKds new transpennine hi gh -tsgkiegeoexidtingn e
route from central Manchester to Hattersley), connecting to a Sheffield (Victoria)-
Leeds route near Penistone, easily beats the HS3 Specification.

Sheffield & Leeds: minute journey time required by HS3 Specification

NPR | 28 HSUK analysis confirms that with the existing route from Sheffield to Thurnscoe
upgraded to 4 tracks, and with a connection to HS2 at Clayton, the specified 30 minute
journey time can be achieved. 4tracking is necessary to separate high speed services
from local services, and thus maintain service levels to intermediate statons.

HSUK | 19 [H SUKO®s n e wLe&lblegh $peed ling, running to the west of Barnsley and
Wakefield to connect to the HSUK transpennine route near Penistone, easily beats the
HS3 Specification.

Leeds d Newcastle : @ minute journey time required by HS3 Specification

NPR | 70 HSUK analysis demonstrates that a 70 minute journey time is the best achievable with
an upgraded/new route from Leeds to York, and an on-line upgrade of the existing
York-Newcastle East Coast Main Line. To achieve the specified@®minute journey time
will require a new high speed route from Darlington to Newcastle to bypass the
existing highly-curved route via Durham (where no upgrades are deemed practicable).

HSUK | 51 HSUKO&s upgraded/ new route fr orKAngledcsttish o

spine route north of York, easily beats the HS3 Specification even with intermediate
stops at York and Darlington. Timing increases to 60 minutes at 230km/h max speed.

29




The journey times set out in Table 14 are based upon the routes depicted in Figures 15 and 16.

mm H/NPRIink between principal O NPRhub station
hubs of Northern Powerhouse

mmm HS? newbuild route

mmm Transpennineoute upgrade === QOther Route

@® Other community

NEWCASTL

DARLINGON

LANCASTE@®

SKIPTO?!
BLACKPOQC

HUDDERS

STOCKPOF

AIRPORT

BARNSLE@®

GRIMSB®

Sketch developed from
P45 of TfN Strategic
Transport Plan (Jan 201

Figure 15 : NPR Routes Analysed to Determine Intercity Journey Times

O HSUK hub statio

Other community
servedby HSUK

mmm HSUK link between principal
hubs of Northern Powerhouse

== Qther routes

) CENSD

() DARLINGON

LANCASTEH)

) YORE
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O—— BLACKBUR B \ A ®
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‘ A WAKEFIEL
WIGA o
k GRIMSB"
LIVERPOC j “'/ }Q DONCASTE
M (§stockpor

WARRING ® @ Sketch developed from

‘ MANCHESTE
AIRPORT

CHESTH ) ()

SHEFFIEL P45 of TfN Strategic

Transport Plan (Jan 201

Figure 16 : HSUK Routes Analysed to Determine Intercity Journey Times
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7.1.2. Increased Capacity for Enh anced Northern Powerhouse Rail Services

The @ne Northdtargets for radically reduced intercity journey times and the requirement for transformed
freight services cannot be met through the TfN strategy, which is mostly focussed upon upgrading of
existing routes. Such a strategy will not provide the new tracks that are necessary to segregate high
speed intercity traffic from local passenger traffic and from freight traffic , and thereby achieve the
required step-change increase in capacityon all primary routes.

Only High Speed UK has the integrated strategy for complementary development of :

T new-build routes;
1 upgrading of existing 2-track routes to 4 tracks; and
9 restoration of abandoned routes.

These3 strands of network development will together provide 2 new tracks along all the congested
primary routes between the principal centres of the Northern Powerhouse (note that for routes to Hull,
HSUKand TfN are still developing definitive proposal s).

PrimaryRoute Northern High Speed UK
betweenNorthern Powerhouse Rail

Powerhouse cities | 2 New Tracks provided?| 2 New Tracks provided?

. Except for approaches to Except for approaches to
L|verpool- Manchester YeS Liverpool Lime Street YeS Liverpool Lime Street
Under current upgrade plans, HSUK route from Leeds to
Manchester- Sheffield | NJQ [most of route will remain a 2- | Y @S| Sheffield meets transpennine
track railway route via Woodhead to
4-tracking assumed along Manchest er-pdinted |
Manchester- Leeds | Y @g|existing Aire Valley and Yes|staro of high
Manchester-Rochdale routes new tracks for full length.
Not certain whether upgrade (Existing Woodhead route also
Sheffield- Leeds 7272 | plans north of Sheffield include | Y @S | restored to provide 2 new
full-length 4-tracking tracks for freight.)
Upgrade plans assumed not to 2 new tracks planned for full
Leeds Newcastle N |include extra tracks/new routes | Y @S| length between Leeds and
from York to Newcastle Newcastle

Table 17 : NPR & HSUK Provision of New Tracks on Principal Intercity Routes

Tablel7charts the performance of Northern Power house
aspiration for new routes, or new tracks, to be provided on all principal intercity corridors. Without these

new tracks, it would appear impossible to provide the extra capacity necessary for enhanced intercity and

local rail services in the Northern Powerhouse region.

It must of course be emphasised that route capacity is only one aspect of the wider requirement for
increased network capacity. It is equally mportant to increase capacity at the key network hubs, in
particular Manchester, Sheffield and Leeds.

For further information refer to Appendix E2, and to the route diagrams (Figures A 8 E and W X) and
associated tables in Appendix E1.
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7.1.3. Northern Powerhouse Rail Station Location and Configuration

The TfN Strategic Transport Planoffers no insight as to how the main line stations in the principal cities
of the Northern Powerhouse can be developed to:

a) address existingcongestion problems; and
b) provide the new capacity necessary to accommodateboth the increased intercity frequencies
stipulated by the HS3 Specification, and a similar step-change increase in local services

This demands ef f i c i0kubinstealtthe TN strgtégP endotses the noisyusded HS2

proposals for new terminus stations in both Leeds and Manchester. With TfN strategy based upon these
inadequate proposals, it appears impossible to achieve the broad aspiration for a doubling of capacity to
achieve a doubling in local service frequency and thus meet wider aspirations for improved connectivity.

Current TfN plans for principal stations are as follows:

1 Manchester Piccadilly & new underground platforms on north -south tunnel linking NPR
Liverpool-Manchester high speed line to NPR transpennine high speed line via Bradford.
Sheffield-Liverpool flows routed via proposed HS2 terminus at Piccadilly. (Option for new surface
terminus handling all NPR flows discounted due to high frequency train movements causing
conflicts and congestion, and the certainty of increased journey times).

1 Manchester Airport o proposed station on HS2 Manchester spur linked to airport terminals via
new dedicated shuttle (presumed necessary, but not yet specified by TfN)

1 Sheffield Midland & existing Sheffield Midland station developed as terminal for both HS2 and
Northern Powerhouse Rail services Themajor physical expansion required to accommodate the
planned extra servicesappears unachievable without huge disruption.

1 Leeds d major expansion seems esgntial to accommodate planned increase in NPR services, yet
no space appears to exist and no expansionis allowed for in the Leeds Station Masterplan.

HSUKS proposals for the development of Manchester Piccadilly, Manchester Airport, Sheffield Victoria
and Leeds stationswill transform capacity and connectivity across the North.

1 Manchester Piccadilly & new underground platforms on east-west tunnel linking HSUK
Liverpool-Manchester high speed line to HSUK transpennine high speed line via Woodhead.
Connections to Stockport and Bolton lines offer major benefits for local services.

1 Manchester Airport & existing terminus station transformed into through station with new
tunnelto thewest to create full ©6South MancheGapaity Loo
will be massivelyincreased, allowing direct services to all major Northern communities.

1 Sheffield Victoria & new station built on site of former Sheffield Victoria , to cater primarily for
intercity traffic. New station will include interchange platforms on approaches to Sheffield
Midland and new tram services to maximise integration with local rail and other public transport .

1 Leeds 6 capacity of approach routes doubled by restoration of Farnley Viaduct to south -west, and
4-tracking to east. New Stourton-Neville Hill link proposed to enable through running (rather
than termination) of many local senices, part of a wider plan to dou ble frequency of local services
without any requirement for major expansion of the station.

Further details of proposed HSUK and HS2/NPRstation developments are given in Appendix E3.
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7.1.4. Longer Distance N orthern Powerhouse Rail Services

Under Tf NO&s proposal s <Steategicoltahsport Rlantt dppears possibl@aandg/ vial@ed 1 8

to operate direct services between all the principal centres of the Northern Powerhouse Rail, with the
single exception of Hull to Newcastle. However, the performance of these links will be compromised by:

1 The long transfer from the HS2 Manchester Airport station to the airport ter minals.
1 Sheffield-Liverpool services needing to reverse at ManchesterPiccadilly terminus station.

It is presumed that TfN would favour the scheme for a north -south tunnel with underground platforms at
Manchester Piccadilly, rather than the suggested altenative of a surface terminus station catering for all
Northern Powerhouse Rail services to Manchester. If this latter option were to be chosen, then alltrans-
pennine services to Manchester Airport and Liverpool would be compelled to turn back at this ter minus.
As noted previously, thisterminus option has been discounted due to its simple impracticality .

Shuttle Link at MAN Airport
MP |Via Manchester Picc terminus

Hull HU NPRDirect Intercity Link
Leeds LS O [No NPRDirect Link
Liverpool LI
Manchester MA
MAN Airport O [MAN
Newcastle O NE
Sheffield MP MP SH

HU LS LI MA |[MAN | NE | SH

Figure 18 : NPR Direct Intercity Connectivity between Northern Powerhouse Cities

With both Manchester Piccadilly and Manchester Airport stations developed to accommodate through
services, connecting Northern Powerhouse communities to the east and west,HSUKIis capable of
offering far superior (and significantly faster) long distance services across the entire Northern
Powerhouse region. All the connections noted in Figure 19 are high speed services that are detailed in
the HSUK timetable, and supported by the comprehensive route design undertaken for the HSUK project.
(As with NPR, HSUK will not offer a direct HukNewcastle service, and trere is no proposed HSUK service
between Manchester and Manchester Airport faster than the current service).

Hull HU HSUK Direct Intercity Link

Leeds LS O |No HSUK DirectLink

Liverpool LI

Manchester MA

MAN Airport O |MAN

Newcastle o) NE

Sheffield SH
HU | LS LI | MA |[MAN | NE | SH

Figure 19 : HSUK Direct Intercity Connectivity between Northern Powerhouse Cities

For further information, including a comprehensive comparison of journey times, see Appendix E4.

33



7.1.5. Northern Powerhouse Network Connectivity

The connectivity of
17 key centres and charting the number of possible direct (i.e. no change of trains) journeysbetween

Tf NO s

proposed

these 17 centres. Even with agurney to the remote HS2 Manchester Airport station accepted as a direct
link to the airport , NPR and HS2 succeed in providing only53 direct links out of a possible 136.

Bradford BD Direct intercity link offered by NPR

Chester CH B |Direct link via H52 Bradford tunnel

Crowe cCwW MP|Via Manchester Piccadilly terminus

Darlington | B DL Shuttle link at Manchester Airport

Doncaster DN Direct intercity link offered by H52

Huddersfield HD Bypassed by MPR and HS2

Hull B HU

Leeds B LS

Liverpool B B |MP B|B|L|

Manchester | B B B|B MA

MAN airport | B B |mP B|B MAN

Newcastle |B B |B|B|NE

Preston PR

Sheffield MpP MP SH

Stockport MP MP)| SK

Warrington WA

York B B|B|B YO
BD|[CH|CW| DL |DM|HD |HU| LS | LI |MaA [man| NE | PR | SH [ SK [Wa([YO

Note: With no credible proposals
for a central Warrington station on

the proposed LiverpoolMancheger

line (instead,a peripheral parkway

has beenassumed), Warringtonhas

beendeemedd n o t
Northern Powerhouse Rail @

Figure 20 :

Direct Intercity Connectivity
between principal centres
of Northern Powerhouse,
with NPR and HS2 in place.

By contrast, HSUK will provide 103 direct links out of a possible 136. This suerior performance is

directly
served by the present intercity network and also to achieve optimal interregional connectivity.
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Bradford BD Direct intercity link offered by HSUK

Chester CH W [HSUK direct link via Woodhead

Crewe CW

Darlington w DL

Doncaster DN

Huddersfield HD

Hull HU

Leeds w LS

Liverpool w W (W

Manchester | W w w MA

MAN Airport w W|w MAN

Newcastle w W W | W NE

Proston w w W PR

Sheffield w W W W WisH

Stockport | W W W|w w W sK

Warrington w w W w WA

York w WiwW | w W W(W yo
BD|CH|CW| DL DM (HD|{HU| LS | LI [MA [man| HE| PR |SH | SK [WA| YO

design as a

For further information re
proposed HSUK services, see
Appendix E5

Figure 21 :

Direct Intercity Connectivity
between principal centres
of Northern Powerhouse,
with HSUK in place.
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Figures 20 and 21 also chart the connections that are made possible by the proposed NPR transpennine

tunnel via Bradford, and by the proposed HSUK transpennine crossing via Woodhead. Wh er e a s

Woodhead route offers 39 transpennine connections, the NPR Bradford route offers only 23.

34

Nor t h e ronsidétiogwe r h

'y

HS UK



7.1.6. Integration of NPR with HS2

Whil st NPR will connect to HS2 services at all maj
network mean that it cannot offer effective links from Northern Powerhouse cities to its closest

neighbours ie Glasgow, Edinburgh, Derby, Leicester, Nottingham and Stoke.Rather than offer improved

intercity services to these neighbouring communities, the intervention of HS2 will instead result in

services generally being made worsed either through reduced frequency, increased journey time or the
introduction of new changes of trains. Out of 102 possible links, HS2 is predicted to make 46 worse.

These service reductionsdal | documented i n Id&&drdctydtilutaletonHS2 e por t s
Lt d & ponsidlempaicy of developi ng services aimed at O6creaming off
cities (e.g. Manchester or Sheffield to London) whilst failing to serve intermediate cities such as Stoke,

Derby and Leicester. | pnopoaed divenmsionlofeEdinbfirghsLbndam seyvicdd S2 Lt |
from East Coast to West Coast corridors and truncation of CrossCountry services mean that services

from Yorkshire and North-Eastern cities to Edinburghand Glasgowwill also be greatly degraded.

Information on reduced main line
intercity services resulting from
the intervention of HS2 is given i
HS2 Regional Economic Impact:
HS2 Ltd, September 201Bor
further details see Appendix EG6.

Information on proposed HSUK
high speed intercity services is
given in HS2 High Speed to
Nowhere, Colin Elliff, 2017,
available on

www. highspeeduk.co.uk

See also Appendix EB6.

Figure 22 :

Direct Intercity Co nnectivity
between principal centres of
Northern Powerhouse and
neighbouring major cities

Al'l these problems are avoided by HSUKHghspeed seivigea a s
will interlink most principal cities, irrespective of whether they are located inside or outside the Northern
Powerhouseregion. HSWK will achieve 77 direct city-to-city connections out of a possible 102, while HS2
achieves a derisory score of 2 out of 102.

It is significant also to note how valuable HSUKG®Gs
wider interregional connectivity. Figure 22 shows 24 links out of 102 routed via Woodhead.
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