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Why do we need
High Speed Rail?

An alternative to short-haul aviation?
Improved Iintercity connections?

— Quicker journey times?

— More comprehensive rail network?
Higher capacity network?

— More people travelling?

— To faclilitate mode shift?

A cleaner and greener transport system?
Regional Regeneration?



High Speed Raill :
Attributes for Success

* Recognition of the past

* Meeting the requirements of today
« Addressing concerns for the future

* Relevance — meeting aspirations of all
stakeholders

« Becoming part of the solution



2008 Climate Change Act
— the challenge
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2008 Climate Change Act
— the challenge
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CO2 Emissions

Public &

Manufacturing Agriculture

& Construction

Housing

« 28,000 MT pa
worldwide

« 550 MT pa UK

Transport

Generating Energy



CO, Emissions
In Transport

e Total CO, ~140MT
« Raill CO, ~2.5MT

« Domestic Aviation
~2.2MT

e Roads ~128MT

* |[nternational Aviation
~40MT

 Expanded LHR
~12MT Increase

Railways 1.7%

Domestic Aviation 1.5%
\ Enmestic Shipping 4.2%




Towards a Sustainable
Transport System?

Transport System: _
Consultation on Planning

for 2014 and Beyond

» Peak OIl??

* Transport needs
. OIL AND GAS LIQUIDS WORLD
oil — all except 2004 Scenario POPULATION

electric rall
oll-dependent
« %3 UK oil used Ef
for transport i
« Government T ALi—,
pOI|Cy77 1930 1940 19?0: 1989 1-9'{0 1_?8[1 195?0 2000 2010 .QU,Q,D QQQDI 2040 2050

PROJECTED WORLD OIL PRODUCTION




Transport emissions; the DfT view...

Figure 2.2: UK MARKAL - Macro model — emissions reduction pathways by

sector achieving a 60% reduction in total UK emissions by 2050

Reducton in emission from 2000 levals

2000 2010 2020 2030 2040 2050

e Energy sector e ndustry Residential = Services e Transport

Source: Mesting the Enargy Chalienge: A White Papar on Enengy (Cm 7124), May 2007
Nota: Energy Sector Inciudas eectricity genaration and upstream ol and gas producion

DfT Towards a Sustainable Transport System: 2007
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Projected aviation growth...

Figure 2.16 Projected constrained passenger and ATM demand, to 2050
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Projected rall traffic growth...

Rail passenger km are forecast to increase by 40-60% by 2027

Forecast of constrained rail passenger km
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The Impending Crisis?

* Global warming — or Peak Oll — “greatest
crisis faced by civilisation™??

« Government policy predicated upon
‘business as usual’ — trading mechanisms
— and very optimistic technology shift??

« Far more radical action required

« Cuts In consumption & emissions across
all sectors

« Transport must play its part

* If we can’t make cuts...
someone will do it for us

14



Options to reduce CO>

* Don't travel (ultimate behavioural shift!!
or...

* Travel more efficiently through:
* technology shift
* mode shift
* petter load factor
SO...
« Shift to most efficient mode ie rall
* And then fill the trains!!

Only possible with increased capacity —
Implemented ASAP

)...

15



Optimum Railway Capacity

4 Distance
3 ///
Express passenger
@ 200 kph
£ /
-
=
S
- >
1 hour | Time
15 trains @ 4 min headways |

 All trains run at same speed
 All trains run full
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Capacity of Typical Railway

Freight @
/125 kph
y 7 /7 7/
N AN
YAV EY &4 /7
Y RPN,
A/ /AN AV aY
Y LN

120km

L _| 7 express paths lost to Time
N i accommodate 1 freight

 Differential speeds compromise capacity
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Capacity of Typical Railway

C .
/777,
VAV,
/777 s

YAV,
YAV
VAV o)/

Freight @ 7 //«/—/Stopping passenger/
125kph / /// service @ 160 kph

4 Distance

F Y

120km

| 9 express paths lostfor  Time
I 1 freight & 1 stopper

 Differential speeds compromise capacity
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Optimum Railway Capacity

4 Distance
.
Freight train
@ 125 kph

1 hour
r 15 trains @ 4 min headways

« Capacity for freight maximised with express
passengers migrated to high speed line

120km

Time
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Optimum Railway Capacity

4 Distance

»l
*-

Stopping passenger
service @ 160 kph

120km

3 freight paths lost to Time
accommodate 1 stopper

« Capacity still enhanced as mixed traffic railway
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High Speed Rail:
What should it do?

Deliver increased capacity
to UK network & enable
mode shift — ASAP!!

Enhance UK rail network —
all key cities @ < 3 hrs

Link UK regions

Extend European rail
services to UK regions

Bring Scotland & near
Europe within 4 hrs of
central London to convert
25% of LHR flights

21



High Speed Rail? “'SEEEQ._\
What is it? o

* Like any other railway but...

— Goes faster

— Excludes slower freight & commuter traffic
« Railway equivalent of motorways

* Most energy-efficient form of mass mechanised
transport — even at high speed (300kph)

« Best hope for low-carbon UK transport
« Primarily a high volume intercity railway
« Not suitable for 360° flows from airports
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High Speed
Timeline

* Development
so far

SHINKANSEN

HSY%. OPENS

—atll

HS1 OPENS
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High Speed

Timeline

* The raceto
the North??

ATKINS / SRA | |2001
HIGH SPEED |
LINE STUDY 2003
I EDDINGTON
TRANSPORT
2006 STUDY
GREE"I'_IGSAZUGE“ 4-| STERN REPORT
2007
ARUPS
CLIMATE
HEATHROW HUB CHANGE ACT
ATKINS : HSL
STUDY UPDATE | |2008 HIGH
SPEED
NOR "H
HEATHROW
NETWORK RAIL 2009 GO-AHEAD?
5 LINES STUDY HS2 INITIATIVE
BOW GROUP HS2 REPORT
THE RIGHT TRACK 201 O

P97 MAY 6 ELECTION

277?24




SRA / Atkins
HSL Study

* No definitive proposals
emerging

« Basic case for UK high
speed rail established

« BCR of 2.0 for west- &
east-sided routes

ATKINS : HSL STUDY ‘03

EAST- & WEST-SIDED
HIGH SPEED OPTIONS




Greengauge?2l
HS2 Proposition

« HSL to North-West
Corridor

* Branch to Heathrow
« HSL through Chilterns

« Major controversy in
Yorkshire & N.E

* Operational & viability
concerns re LHR branch




Arup Heathrow
Hub Proposal

« Similar to GG21 scheme
« Branch to LHR deleted
 ‘Hub’ station on GWML

for

LHR interchange

e 25km tunnel from central
London

« More tunnelled links

Wit
) Ap
Wit

Nin airport
orox £5 billion — just

nin Greater London




Atkins : HSL
Study Update

* Revisit of 2003 HSL Study

« BCR for east-side route
Improved to 2.5

 BCR for west-side route
reduced to 1.7 due to
Implementation of West
Coast upgrade

ATKINS : HSL UPDATE ‘08

EAST- & WEST-SIDED
HIGH SPEED OPTIONS




Network Rail:
New Lines Study

« Capacity key issue
« Reaction to HSL Update?

e Study of GWML, WCML,
MML & ECML corridors

 WCML forecast to exceed
capacity first

« Parallel HSL recommended

* NoO east side coverage

* No network enhancement

) Major travel VOIume — or NETWORK RAIL (August 09)
Ioad faCtor — concerns WCML — NOUVEAU' TO SCOTLAND




Greengauge?2l.
Fast Forward

« Based on 2007 HS2
Proposition

« 2 main lines to North?
« Transpennine link??
« HSNW to be built first

« Still predicated on LHR,
same Chiltern issues

« Asymmetric airport access

GREENGAUGE21 Sept 09 PROPOSAL
EAST COAST & WEST COAST ROUTES




DfT HS2 Ltd:
Y-shaped System

Primary West Coast focus
Asymmetric rollout to North

Uniaxial until Yorkshire arm
constructed

CrossCountry connectivity?
No Transpennine link
Chiltern issues

‘Heathrow Hub’ at OOC
Highly London-centric

DIT f HS2 Ltd
Y-SHAPED SYSTEM




DfT HS2 Ltd:
Ultimate System

* Slow completion
— Birmingham 2025
— Manchester/Leeds??
— Edinburgh/Glasgow??
misaligned with ‘green’
transport agenda

* No further network
development as Y’
elongates

* No Transpennine route

DIT f HS2 Ltd
ULTIMATE SYSTEM




Concerns with
existing proposals

* Incomplete & inefficient regional coverage

* No clear roll-out strategy — too slow

* |nefficient single corridor solutions

« Don’t address environmental/sustainability issues
* Predicated upon Heathrow

* Initial focus upon Birmingham & Manchester
gives poor ultimate network

* Too London-centric — little attempt to create
Interregional links

* |nadequate specification

33



Specification Issues :
Greengauge?l

Specification for High Speed Two

 London to
W.Midlands
& WCML —

* Interchange- -

free access
to Heathrow

In detail, to fulfil the objectives identified, High Speed Two is required to:

Connect the stations at S5t Pancras and Stratford International with the
centre of Birmingham and with the capacity-enhanced (four tracked, Trent
Valley) section of the West Coast Main Line with a fully segregated route,
capable of generally supporting 300km/h high-speed operation

From the route thereby created, provide in each direction for direct
interchange-free access to Heathrow Airport capable of supporting high-
speed services both to High Speed One and to the locations served by High
Speed Two.

34



Specification Issues : HS2 Ltd hS

® LO n d O n to SUMMARY OF THE REMIT AND OBJECTIVES OF HIGH SPEED TWO
. On 15 January 2009 the Secretary of State for Transport announced in
W M Id Ian dS ‘Britain’s Transport Infrastructure: High Speed Two', the setting up of a new
" company to look at a possible new railway line between London and the West
. . Midlands.
¢ LI m Ited HS2 was set up shortly after as a private company limited by guarantee. Itis
chaired by Sir David Rowlands and Alison Munro was seconded from the
d eve I O p m e nt Department of Transport as Chief Executive. The rest of the HS2 team
comprises further secondees from the DfT and from Network Rail
beyo n d HS2's remit is to develop proposals for a new railway line from London to the
West Midlands taking account of environmental, social and economic

assessments. It will also provide advice to Ministers on the potential

° LO n d O n development of a high speed line beyond the West Midlands at the level of
‘broad corridors, considering in particular the potent to extend to Greater
Manchester, West Yorkshire, the North East, and Scotland.

te rl I I I n aI (S) \ HS2 will make recommendations on options for a terminus station or stations

. serving London and possible options for an intermediate parkway station
between London and the West Midlands. It will also provide a proposal for an
¢ I nte rl I Ied Iate interchange station between HS2, the Great Western Main Line and Crossrail
with convenient access to Heathrow airport. HS2 will also provide suggested

parkway means of linking to HS1 and the existing rail network. .

HS2 will produce a confidential report to Ministers by the end of 2009 that

. should be sufficiently developed to form the basis for public consultation in
® X Ral I/H EX 2010 should Ministers decide to take this project forward. The advice will also
include financing and construction proposals as well as a proposition for how

" best t th h the planni ithi indicati tli
Interchange ti;setac::’ln;ove rough the planning process within an indicative outline



Concerns with
existing proposals

* No balanced & comprehensive specification of
alms & objectives

« Major environmental issues in Chilterns
« Carbon footprint issues re speed & route length
« Too focussed on BCR

* |nsufficient attention to railway, engineering and
environmental issues — hence too expensive

* Don’t recognise UK geography or railway history

36



High Speed Rall —
la mode francaise

 Prioritisation only real

BRUXELLES

Paris in central
location, population

I STRASBOURGC}.
centres on periphery € o--- -

Corridor-by-corridor : S
approach ;

I..*

debate

37



High Speed Rail —
a I'anglais

UK much more linear

* Note orientation &
proximity of key cities

* Clear prioritisation
towards North

« Don’t forget the
Pennines & the
Chilterns!!

UK HIGH SPEED
LINEAR LAYOUT OF CITIES




High Speed Rail —
a I'anglais

* Note close alignment
of northern main lines

« ECML, MML & WCML
separated by 25°
bearing angle

* Need for new ECML
& WCML??

UK HIGH SPEED
LINEAR LAYOUT OF CITIES




High Speed Rail —
a I'anglais

* Note alignment of key 5
conurbations & main — !
line corridors .Y

« Line of intercity LY LY
‘best fit'?? e

UK HIGH SPEED
LINE OF INTERCITY BEST FIT’




The Solution?
High Speed North

* High speed rail is an
engineering issue

 So It needs a
specification — just like
any other project

* Any high speed system
should:
— achieve a specific set of

alms

— recognise its limitations

HIGH SPEED NORTH

CORE NETWORK
FULLY DEVELOPED




Specification for
High Speed Raill

Network linking all principal conurbations

Maximum network for minimum length of
new build

Enhanced high capacity UK rail network
Inclusive incremental routeing

Quick roll-out for low CO2 UK transport
Minimised environmental impact
London terminal in prime location
Efficient & inclusive links to Heathrow

42



High Speed Misconceptions (1)

Direct high speed access
to Heathrow essential??

Facts:

« 70,000 dally surface access flow + workers

* ~50% to central London

* ~50% to other destinations

« GG21 estimate ~1,000 daily B'ham-Heathrow

43



Heathrow: Main Line
Connectivity

« Good connectivity?? N v
— Hourly main line service
— 1 cross platform change
— Airport terminal station

« Great Western link only
available at Paddington

* Clear need for ‘surface
access improvements

Q L M
to key international S aC
gateways’ ’E' ~_J/
. Eddington (2006) j :

EXISTING LINKS TO MAIN
LINE RAIL NETWORK




Heathrow:

Connections by Rail?

Piccadilly Line first rall
Ink to Heathrow (1977)

Heathrow Express
opened 1997

Rall links only to central
_ondon

Heathrow effectively
disconnected from
national network

MET MARYLEBONE

West
Ruislip

South
Ruislip

HIGH WYCOMBE
Hillingdon

Lhbridge
Hayes &
Iver West Drayton Harlington
*
READING & PADDINGTON
[ ]
. HEATHROW
S RtionT B . EXPRESS
ERANCH : Heathrow AI_I'BOI‘I: .
T5
T1,2,3
Windsor ' Hatton
T4 Cross
=
PICCADILLY

Staines Ashford Feltham

WATERLOQO

HEATHROW RAIL NETWORK
EXISTING

READING
Chertsey
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MIDLANDS &

Heathrow: GG21 R

West
Ruislip

South
Ruislip

Developments?? i
Uxbridge st PANCRASA
« Greengauge?l dedicated .. et rayonHartngon
spur from high speed line <° 7 —° g
* No local links to North N [—
London :T5 N
* Airtrack connection to o N 0
Southern network S AN AN
y CrO_SSRaII to T4 (& north Staines Ashford Feltham
of airport along GWML)
» Heathrow Express to T5 e

* Heathrow at the terminus <8 SR
of lots of branch lines!! Ochersey | SREENGAUGE21 HS2

46




MIDLANDS &
THE NORTH

Heathrow: Arup v
Developments??

Ruislip

Hillingdon

Uxbridge
c , Heathrow Hayes &  GpearwesTern
1 Iver Hub West Drayton  Harlington =/ CROSSRAIL
* '‘Heathrow Hub’ link to “Od )= FO—>
0

Great Western and to S

Heathrow Alrport N HEATHROW
EXPRESS

high speed line - £5 e S -

NETWORK -l B Y

billion!!

» Sitill no local links to H e LA
North London!!
O O @

e Airtrack Okgham
 CrossRall Aot 7 Weter

O HEATHROW RAIL NETWORK

« Heathrow Express Qerersey | HEATHROW HUB

47




Heathrow: HS2  #&
Developments

South
Ruislip

Hillingdon

HS1?
odoak ¥

Uxbridge

¢ ConneCthn to HSZ at lver West Drayton H:rﬁi:oﬁ
Old Oak Common “©° =+ ©° ©

* ‘Heathrow hub’ P veamowamon |
receding!!

« Old Oak Common .. @ T?\E_CE?;‘;’;
also CrossRail N .
Interchange S e ot

* Alirtrack '
* CrossRall o)
* Heathrow Express

O HEATHROW RAIL NETWORK
“herts¥ | HS2 Ltd - OLD OAK COMMON
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Heathrow: Main Line
Connectivity

 Airport high speed links N o
along HS2? TN

« Change within Heathrow
still required

« Dubious viability — most O
en route to central London

* Note Chiltern alignment b
« Mostly west-sided iy

- Difficult to justify links east "m

of Pennines

« East Coast HS3 to follow? GvicED L




Heathrow: Alternative
Rail Access Strategy

* Integrated regional
network focussed on
Heathrow

* Heathrow Express
orovides central tunnelled
Infrastructure

 Airtrack to south

» Great Western link
* Northern orbital arm
* ‘Compass Point Network’

CRICKLEWOOD

West
Ruislip

South

Ruislip "
A \‘lq

Hillingdon

Uxbridge

Hayes &

Iver West Drayton Harlington
READING PADDINGTON

Heathrow Alrport

TS5 T

T1,2,3

N\

Windsor

Staines Ashford Feltham
7\ 7\
W/

WATERLOQOQ
Egham

————  NEWRAILWAY
Virginia  sesss—m—— HEATHROW SERVICE
Water ON EXISTING RAILWAY
Ascot (INCLUDING AIRTRACK)
BRACKNELL$Ch " HEATHROW RAIL NETWORK
erse
Y| 2M GROUP SOLUTION

WOKING
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Heathrow: Alternative

* ‘Compass Point’
links to
communities to
east, south, west &
north

* Links to radial main
line network at
outer-suburban

Nubs.

—_— NEW RAILWAY

HEATHROW SERVICE
ON EXISTING RAILWAY

e Link to HSL??

* Direct services to GRBITAL RAIL NETWORK
North?? 2M GROUP SOLUTION

51



Heathrow: Alternative
Rail Access Strategy

» Rail access to Heathrow
for most major UK
communities via:

— Hourly main line trains

— Cross platform change at
outer suburban hub

— Compass Point network
direct to terminals
« Totally independent of
high speed rail!!

HEATHROW AIRPORT

ENHANCED LINKS TO STRATEGIC
MAIN LINE RAIL NETWORK

HEATHROW
COMPASS
POINT
NETWORK



High Speed Misconceptions (2)

First HSL required to follow WCML
axis to Birmingham & Manchester
to address capacity issues??

Facts:

 WCML forecast to reach capacity first

« Birmingham & Manchester 2"d & 3'd
largest UK conurbations

 All studies show no practicable central
route through Birmingham (or Manchester)

53



WCML Capacity

« WCML braided main line
* No major city on route
 Poor northbound links
 All spurs London-facing
 Number of tracks:
-4 London — W.Midlands
- 6 W.Mids — North-West
- 2 North-West — Scotland

« Capacity critical on 4-track
southern section

CONNECTIONS TO
EDINBURGH &
NORTHBOUND FROM

2 TRACKS MANCHESTER

WEST COAST MAIN LINE
LAYOUT & NORTHBOUND CONNECTIONS

54



HSL via WCML corridor?

« NR/GG21/HS2 Ltd replicate
WCML only

* London — Birmingham &
London — Manchester linked

 But not B'ham & Manchester

e S0 no need for HSL to
Manchester to follow WCML

« Other solutions for
Birmingham & Manchester??

e Likewise W.Mids & N.W to
Scotland




HSN : Network &
Construction Length

« All principal conurbations
linked

« 930km ~ 10 cities linked

« Single spine & spurs

* Doesn't follow main lines

« Not distracted by Heathrow
* Aligned closer to M-ways

« Favourable topography

* Gives better network,
following major population
centres

HIGH SPEED NORTH
CORE NETWORK




Higher Capacity
UK Network

* 4 key radial main line
corridors

« ECML | |
 MML | |
* WCML | |
 GWML s

M
N
B
MIDLAND
cCO® .
y B i
L
GREAT WESTE
O
UK MAIN LINE B
CORRIDORS




Higher Capacity
UK Network

« Additional interregional
main line corridors

* Transpennine |

cCO® .
L
GREAT WESTE
O
UK MAIN LINE B
CORRIDORS




Higher Capacity
UK Network

« Additional interregional
main line corridors

* Transpennine | |
* CrossCountry | |

S
B
CROSSCOUNTRY )
cCO® .
(&Y L
GREAT WESTE
O
UK MAIN LINE B
CORRIDORS




Higher Capacity
UK Network

* High Speed North covers
5 of 6 UK main line axes

» All except Great Western
« Congestion relief

* More paths for freight &
passengers

 Better WCML
 Links north from MML

* Addresses GG21/NR
aspirations

UK MAIN LINE
CORRIDORS




Inclusive &
Incremental Network

 First stage via M1/M6 to
Leicester & Birmingham

HIGH SPEED NORTH
FIRST STAGE NETWORK
DEVELOPMENT




Inclusive &

Incremental Network

e Onward WCML & MML

connections

Clties on network 2
Cities linked ki
Foute-km so far 207
Cornidors served 2

HIGH SPEED NORTH
FIRST STAGE NETWORK

ONWARD LINKS




Inclusive &
Incremental Network

« Second stage via
M1/MML corridor to
South Yorkshire

e Over Woodhead to
Manchester

HIGH SPEED NORTH

SECOND STAGE NETWORK
DEVELOPMENT




Inclusive &
Incremental Network

e Onward WCML & ECML
connections

HIGH SPEED NORTH
SECOND STAGE NETWORK
ONWARD LINKS




Inclusive &
Incremental Network

* CrossCountry high speed
corridor established

Cities on network 9
Cities linked 9

Foute-km o far A5
Corridars served £

HIGH SPEED NORTH
SECOND STAGE NETWORK
— CROSSCOUNTRY




Inclusive &
Incremental Network

« Third stage via M1/ECML
corridor to Newcastle

* “Yorkshire triangle’
completed

HIGH SPEED NORTH

THIRD STAGE NETWORK
DEVELOPMENT




Inclusive &
Incremental Network

e Onward WCML & ECML
connections

* Optimum route to Glasgow
via Edinburgh??

HIGH SPEED NORTH

THIRD STAGE NETWORK
ONWARD LINKS




Inclusive &
Incremental Network

« Transpennine high speed
corridor established

Cities on network i
Cities linked 3

Foute-km o far SN
Corridars served ¥

HIGH SPEED NORTH

THIRD STAGE NETWORK
— TRANSPENNINE




Inclusive &
Incremental Network

* CrossCountry high speed
corridor enhanced, via
Leeds & Sheffield

HIGH SPEED NORTH

THIRD STAGE NETWORK
— CROSSCOUNTRY




Inclusive &
Incremental Network

« Core Eurogauge network
established

* Interregional links between
10 key cities of Midlands,
North & Scotland — and to
London

e All <3 hours

« Onward connections to
Europe

 All efficiently connected to
Heathrow FULLY DEVELOPED




Inclusive &
Incremental Network

* High speed network
extends beyond
dedicated HSL to other
principal centres

 Links to Ireland?
* Cricklewood the hub

SUNDERLAND

EEEEEEEEEEEEEEE ® \TEESSIDE

NNNNNNNNNNNNNN
SSSSSSSSSS

BLACKPOOL
PRESTON,

IRELAND BOLTON

HOLYHEAD

CHESTER

()
WOLVER- Q B
HampToN (Ol
C

J
[ ) MILTON
KEYNES ™

B @\.

LHR \‘




Inclusive &

Incremental Networ

* Replicates & improves

existing intercity
network
« Scottish network

INVERNESS

STIALNG
GLASGOW
@
MOTHERWELL
KILMARNOCK
AYR

HIGH SPEED NORTH
SCOTTISH NETWORK

jal
MONTROSE
E|I"_' FORFAR
g UPGRADED ROUTE 10
|ABERDEEN via
A RESTORED &
el ROUTES
- HIGH SPEED NORTH _
KEY ANGLO-SCOTTISH
—. PASSENGER ROUTE
3]
EDINBURGH] ™ uuane
T //
)/
s][1]

GALASHIELS
r-/ COLDSTREAM
MELROSE sl

HSMorth — Dedicated HSL,
Mo of HS & LHR frains par hour

High Spead services along
classic main ling,

Mo of trains per hour

Key UK hub on High Speed
Morth cora natwork

Train splitting/joining point

Key Scottish main line natwork,
new build sections highlightad.
Mo of (UK) HS & Scottish trains
per hour

WOOLER
AVERLEY ROUTE SAI=1=s
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= o
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Inclusive &

Incremental Network

* Replicates & improves
existing intercity
network

* Northern network

hN
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1} TELFORD F
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e HSMorth — Dodicated HEL,

E”El |E|E| No of HS & LHR trains per hour
= High Spead sanvices along
[ classic main lina,
- No of trains per hour
e oy UK hub on High Speed
North cora netwark

midm m@m Train spliting/joining point

HIGH SPEED NORTH -
KEY ANGLO-SCOTTISH
PASSENGER ROUTE

=3, =
SHEFFIELD
MEADOWHALL) {/

! 0)
STAFFORD

(3

UPGRADED 'GRAND
JUNCTION' BIRMINGHAM -
NORTH-WEST ROUTE WITH
NEW BUILD SECTION
BETWEEN SOHO JN &
TAME BRIDGE PARKWAY

WOLVERHAMPTON

i1

[
PETERBOROUGH

[y

HIGH SPEED NORTH
NORTHERN NETWORK

NORTHAMPTON PW
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Inclusive &

Incremental Network

* Replicates & improves
existing intercity
network

« Southern network

m— HSNorth — Dedicated HSL,
El Mo of HS & LHR trains per hour

N/ ot

-

SHEFFIELD i"‘ V%
11 1]

G
CHESTERFIELD
(2
2]

0 PETERBOROUGH

e High Speed services along
12| classic main line,
- Mo of trains par hour
Key UK hub on High Speed
EUSTON| Morth cora network

£ Heathrow Compass Paint
Metwork and outer-suburban
hubs on classic netwark

HORWICH

HIGH SPEED NORTH -

SEEED

BASINGETOKE
a

HSL SERVICES EXTEND TO
HEATHROW VIA COMPASS
POINT NETWORK

[BOURNEMO!

KEY ANGLO-SCOTTISH
PASSENGER ROUTE

HIGH SPEED NORTH
SOUTHERN NETWORK
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Inclusive &
Incremental Network

« Staging up for debate

e Scottish perspective

* Construct from both ends?
* Further routes:

» Extension to Aberdeen?

« Grand Junction?

HHHHHHHHHHHHHH

HHHHHHHHHHHHHH

—SUPPLEMENT AR
’ WEST & EAST SIDE

| Rourss
* Trent Valley & East Coast — . :\_ﬂ
route? f =/ 1"
. Q \
* ngh Speed WeSt’) HIGHSPEEDNORT:G;S::::'EST \:

FULL NETWORK DEVELOPMENT




Regional Issues
Scotland

e Aird

ominant

Selected flight & 8 |g|E|2|g|lo|8|E|3|s5|0|E
. train frequenciesto | 5 | 3 | 8| 2| @ 2| @B 2 518138
Anglo-Scottish england /Europe | £| 81 2| £\ 3| ) £)5| 5| E15 |5
rom principa Sl = E 2 =4 | = £ S| €
mOC e Scottish cities S| & a <
. No of flights per day @
e Scottish Aberdeen 1974630303 ]a]3
Edinburgh 56 (138 |0 (3|0 |3 |5|3 6|5
economy a
" Glasgow 408 (1010 |3 |0 |3 (3|3 |53
rISk from C02 Rail Journey Time
& O|| Supply No daily direct trains
. . | % & A5 6 F ¥ §F | F ¥ ¥ | ¥
reStFICtlonS Aberdeen 3|l o|lo0ol 4|1l 0|l0l0|lO0|0| 0|0
: 4%|3%| 4 (1% 3 | 4 [5'%| 7 | 5% | 6% | 72| 9%
® Edinburgh
Urgent need g 1810|1934 (13| 0| 0O O 9|0 0] O
for |mproved Glasgow 5 2 38 = 1 % 5 ¥ =8 B m
- gl 4| 8/ 11| 2|00 0| 2]0|0]O0
S u rface Table 9.8.1 : Anglo-Scottish I:‘avej?dafa_. compiled September 2008 for inclusion in
2M Group submission™ fo Scottish Parliamentary Inquiry on high speed rail — but
tra n S p O rt revised fo reflect recent Manchester — Edinburgh/Glasgow service improvements.
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Regional Issues
Scotland

« Scotland needs quick
roll-out of high speed
rail

* London — Glasgow
sub 3 hours

« One main line better
than two

* Gives Edinburgh —
Glasgow link

HIGH SPEED NORTH
CORE NETWORK




Regional Issues
Scotland

Further links within
Scotland

Enhanced route to
North via restored
Glenfarg &
Strathmore

Aberdeen < 4 hours
from London

Waverley Route
extension

Edinburgh airport
connection

IH'I.FEHMESSO

ABERDEEN

FORFAR

T

G E

GALAsHlELs;D $ f '

RESTORED WAVERLEY
ROUTE EXTENDED TO
JOIN HIGH SPEED NORTH

ONWARD
IMPROVED

LINKS TO
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Regional Issues
Transpennine PENNINE

RIDGE

« Greater congestion
Transpennine than
north-south

* Clear need for
improved links

* Independent financial
case for T/P HSL??

 Other stakeholders!!




Regional Issues
Transpennine

 M62 only modern

@ Y
Transpennine road link @' e
» Single carriageway G __ —
A628 main S.Yorks — Wﬁ e/

e s s
Manchester link — via (;,/- NS
Woodhead | { ) ' it

2 \\"N‘:"/ R. Goyt :{ ‘
» Creeping pressure for @/ AN (s N\
Transpeak Motorway { “

- Environmental disaster!! = wé |

* Lorry shuttle
alternative??

1
V' Peak District
| Mational Park



Regional Issues

Transpennine \,@{ Y
ley /,/rr
Woodhead closed 1981 7 G

Rall links now under
oressure

_ong tunnels prevent
W10 clearance

NR plans for upgrading G
existing routes not i AU
practical. Northern Hub? . c e R

Woodhead ignored — but : G

I Peak District

no other feasible route | Naonairan




Woodhead : Total Transport Solution

Lorry Shuttles

 Essential for reduced road
traffic & alternative to M-T

 \Wider benefits across Peak
District with HGV ban
strategy

« Won't fit tunnels

* New alignment required
alongside existing railway

« Major costs
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Woodhead : Total Transport Solution

Lorry Shuttles

Essential for reduced road
traffic & alternative to M-T

Wider benefits across Peak
District with HGV ban
strategy

Won't fit tunnels

New alignment required
alongside existing railway

Major costs

High Speed Rall

Woodhead key to cost-
effective national network

Environmental gains optimised
Won't fit tunnels

New alignment required
alongside existing railway

New construction in National
Park
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Woodhead : Total Transport Solution

Lorry Shuttles High Speed Rall

 Essential for reduced road « Woodhead key to cost-
traffic & alternative to M-T effective national network

* Wider benefits across Peak  +« Environmental gains optimised
District with HGV ban « Won't fit tunnels
Sl - New alignment required

+ Won'tfittunnels alongside existing railway

* New alignment required - New construction in National
alongside existing railway Park

* Major costs :
Local Passenger Services

« Essential for local support

* No major infrastructure
requirements but...

« Safety case concerns in 1954
tunnel



Woodhead : Total Transport Solution

Lorry Shuttles

 Essential for reduced road
traffic & alternative to M-T

 \Wider benefits across Peak
District with HGV ban
strategy

« Won'tfit tunnels

* New alignment required
alongside existing railway

« Major costs

Container / Railfreight

« Essential to meet wider
transport/environment aims

« No major infrastructure
reguirements

ngh Speed Rall

Woodhead key to cost-
effective national network

« Environmental gains optimised
« Won't fit tunnels

* New alignment required
alongside existing railway

* New construction in National
Park

Local Passenger Services

« Essential for local support

* No major infrastructure
requirements but...

« Safety case concerns in 1954
tunnel

85



Regional Issues :
HS2 to West Midlands

« West Mids
noorly served —
oy HS2

* HSlinksonly  mE=="

OFfm | rrovelator

to a Car park & 5 1;"‘-__; " PAH{:A:MWGHAM
new B,ham ~s EET Qe

mega-terminal :

* HSL not enes e coumon
Integrated Wlth HS2 LTD PROPOSALS
existing railway

STOWE | 1hZdm |  [WOTCOMPATIELE WITH fhaom

TRoam |+ | HEADLINE K5z TIMING TO
MiANCHE STEF - FEGLIFES

SEPARATE SERVICE

CHANGE LEICESTER( )
FEQURRED ThOTm
AT RUGEY

IROTm

WOLVERH
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Regional Issues :
HSN to West Midlands

West Mids -

aEFI".fI ES CN

better served ﬂ;f:f ...,
by HSN WIIIL'I.-EJH-’.MF‘ ’

1h4B

« Current inter- sropss
city network =
integrated with ) ey
HSL _

° Bllght a'VOIded :(;::;EED RAIL TO THE WEST MIDLANDS:

BIAMINGHAM EURDGA UGE

& . i3
|_"1I_ -

i
MEW WATER OATON
FARKWAY, N ANGLE

BETWEEN NIUNEATCON
& TAMW OATH LINES

INTERNATIOMAL

NETWORK & TIMING COMPARISONS

° NeW ||nk tO HIGH SPEED NORTH PROPOSALS

NW



Regional Issues
Birmingham — North-West

e ‘Grand Junction’ axis not
addressed by HSN

* Only c. 130km apart

* High speed not
necessary

* 1 hr B - M timing feasible
along existing lines with
limited new works (& with
Intermediate stops)
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Freight Issues :
Continental Gauge on HSL?

« Continental Gauge — ‘Holy
Grail’ for UK railfreight??

e HSL clearances OK for
arger European wagons

* High Speed North ideally
configured??

« Gradients possible issue??

« Speed conflict is the
showstopper

HIGH SPEED NORTH
CORE NETWORK




Freight Issues :
Continental Gauge
on parallel route?

Clearance issues to ad,.
tracks & structures

Sixfoots, tunnels & stations
particular problems

Blockades & diversion
strategy essential

Feasible strategy along
east side of Pennines

Not possible along WCML
corridor

BERN GAUGE NORTH

SHOWN ALONGSIDE
HIGH SPEED NORTH




Environmental Impact:
High Speed North

« Routeing via existing
transport corridors
minimises impact

* Note L&B, M1 precedents

* M-way noise nuisance
gives clear corridor

* Quicker & cheaper
construction

« Optimised load factors

* Lower COz in construction
& operation

HIGH SPEED NORTH

CORE NETWORK
FULLY DEVELOPED




Construction
COZ | 5 Vs |

2-track railway +
OHLE system:

2200T/km

. 4 | v __

~ ~15m N

« Standard 2-track railway in level topography
* Allows for 2 bridges per km
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Construction

CO; == h

Located on 10m
high embankment:

10000T/km

N 4 A | y

N ~42m N

* Now fit the railway to the hills and dales!!
e Tunnels —20000T/km Viaducts — 15000T/km
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Environmental Impact:

HS2 Chiltern route??

All London-B’ham x\ AN
corridors \WCML
considered?? \ R rackley » Keyne CHILTERNS
All M1 routeings S ]
dismissed v. early Biiist \ ot uz;a{:ﬂ'
M40 & WCML A\ N DY \Q
glven greater tckfor%hame . _\ndover Hemgl 12d Y st Albans
COnSIderathn M40 '-" Row%q‘zif aubor%ﬁ:\ h» in s’Langley

. ® o a‘T_ tford
HS2 routed via S rton\\gg;‘vvae ‘t'»ef ld“
Misbourne Valley: : TN\ |
>10km of tunnel K N SOy

Reading 0 Slough

Major rural intrusion
further north
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Euston : HSN High Speed Terminal

Why Euston?

« Largest ground
plan of north-facing
_ondon terminals

* Proximity to St P

 Good tube links —
but could be better

« Soon to be
redeveloped

« EXisting commuter

L ] an
. . CIRCUS & _ n *
traffic diverted to EosTon STANCARS | I e :
KINGS CROSS HIGH SPEED . u
CrOSSRaII INTEGRATED TERMINAL | i | NORTHERN |
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Euston : HSN High Speed Terminal

CrossRaill

« 24 trains per
hour from east

GREAT

. EASTERN
e 14 trains per IDEALISED 7
h f METRO SYSTEM SHENFIELD of
our Trom west crossRAL. @
[ ] 7 (GREAT - ‘i— -~ ~ . STRATFORD
Why . WESTEAN |\ " EMHEAD ;K Lw%ﬁ%\

. —0—0
Poor value for ~— e o

m On ey HEATHROW

° £16 bn |OSt CURRENT CROSSRAIL PROPOSALS

Opportunity 14tph TO WEST : 24tph TO EAST??

@ WHITECHAPEL

SOUTH
EASTERN
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Euston : HSN High Speed Terminal

HSN Solution
« Euston locals E\“"‘E

ELUETON COMMBUTER EERVICEE
DWERTED TO CRACESAAIL

TRAVELATOR LINE TO
TOTTENHAM COURT RO

to CrossRail N mmgmme N [, e
» CrossRail now e i (Tl
balanced ~ [E] JLH:; :?u-.- [Z] .ETFIAT-EIH'I:I
W pewesn 020K EIFg
* Euston/StP/KX =@ @ & O (Jrmows

" .'-nF-m:-II TOTTEMHAM

now integrated ..o (g ’(xj“f";ﬂf:f” ey

WITH COMPAES POINT

1 HEATHROW KE TWORK @ CLAPHARM t @ ¥
terminal T P e
FICHMOND ERANCH OF £ ST LONDON LINE I!""=.=|_

e HSN to MML/ EEE%E%E?#‘:"E CNE B aum
: CROSSRAIL : INTEGRATED WITH
M1 corridor ORBITAL RING & HIGH SPEED NORTH
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HS2 London Terminal Strategy : Euston

* Euston chosen as
terminal with long
tunnelled approach

e NO attempt to -
improve Tube links | ...

« No attempt to
divert commuter
traffic

* Major demolition [cEaEmem
required
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HS2: Old Oak Common Solution

« Congestion at
Euston compels
2nd terminal at
OOC for
CrossRall &
Heathrow
transfer

* Poorly connected

« Delays all trains
to north by ~ 5
minutes?

 Forces HSL
through Chilterns

...:=::;;::::__. MILTON
%, KEYNES

CROSSRAIL -

TRAINS PER HOUR i

EASTERN

V4
SHENFIELD .

. STRATFORD

%,  WATFORD
Wy, JUNCTION

5 | ¥
WESTERN
4——  MAIDENHEAD

READING

HEATHROW &

.WHAFIF
R > e
HS2 SHOWN WITH -

CROSSRAIL INTERCHANGE
AT OLD OAK COMMON
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London : Integrated Solution Required!

ELIETON COMBUTER EERVICEE
OWERTED T3 CACEERAIL

ey, MILTON KETHES
J N TRAVELATOR LINK TO
HIGH BPEED NORTH TOTTENAM COURT AD
SREAT
NORTH LONDON LINE CROGSRAIL - EASTERN
A WEET LONDOMN LINE TRAINE PER HOUR .,..-""
SHEMFIELD

INTEGRATED

DAL ETON

WATFORD
JURCTION

JURCTIOHN

[1Z] STRATFORD

GREAT
WESTERN  yainesmEAD

e N 12

HEATHROW

WHITECHAFEL

“PADY TOTTEMHAM I
g % COURTRAD
" -H J‘

CAMARY
WiHA RF

[=]

R

CROSGAAL INTEGHA TED

WITH COMPAES POINT
HEATHROW NETWORK | puresarnan ‘ CLAPHAM ]‘ ABBEY
JUMCTION WOoOoD
RICHMOMND ERANCH OF EAST LONDON LINE =
NOATH LOMDON LINE CAW BOUTH LONDON SOUTH
TRAMSFERRED TC LINE EXTENSION EAETERN

CAOEEAAL

CROSSRAIL : INTEGRATED WITH
ORBITAL RING & HIGH SPEED NORTH
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UK : Integrated
Solution Required!

 All major cities linked

« Economy of new build

« Addresses regional issues
 Better rail network

e Impact minimised

« Environmental best practice -\ |
* e LHR C
London terminal at Euston
« Regional links to Heathrow : el
HIGH SPEED NORTH & WEST
FULL NETWORK DEVELOPMENT .




The European
Dimension

Services from North &
Scotland through
Chunnel to Europe
Beyond Paris/Brussels
Hourly to Amsterdam
Cologne & Lyon

Also to Schiphol & CDG
Onwards to Spain, Italy
Switzerland, Denmark
Euro short haul reduced

0s5L0 ©

R

\

\ BARCELOMA
o

b |
FARIS Charles de /
Gaulle AIRPC_)ET A

Marne |2 Wallée

BORDEALX

GOTHEMBURG LONDOM

"‘1
Dtr:JF'Er\JHp«GEN~
e

HAMBURG

EURD HIGH SPEED RAIL
THE OPPORTUNITY

POTENTIAL HIGH
SPEED RAIL

JOURMEY TIMES
FROM CENTRAL

-
b

N\ \ Havover \ OE'ERUN o\
O AMSTERDAM wars a1
QSCHIPHOL !
O{DUSSELDPRF
» Q—COLOGH !
BRUSSELS / Q PRAGUE I}
/0 SR |
COG - fL'BOURG i1 i
e ----no-.. [ "'._'_
MYy §'BOURGY ™ :  OSTUTTGART !
/' OBaseL™ Mg
" O..
! : OMUNICH  enna 27,
OzURICH p "0
INTERCHANGE /"OGENEVA , /BUDAPEST
o] VENICE ’
Lran o
S s MILAN
!
MARSEILLE ,
ICE N
OROME
HOURLY SERVICE

FROM LOMNDON

........ ONWARD COMMERN
REDUCED DIRECT

FREQUEMNCY
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High Speed Misconceptions (3)

West side HSL (HS2) must
precede east side HSL (HS3)??

Facts:

* High Speed North initial spine strategy
matches historical development of UK
intercity railways

* Further HSL development migrates
towards current 2-line system
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High Speed North:
Historical Parallels

« 1830: Liverpool &
Manchester railway

« World’s first intercity
railway




High Speed North:
Historical Parallels

« 1837: London &
Birmingham railway

e 1837: Grand Junction
railway

« World’s first intercity
system




High Speed North:
Historical Parallels

« 1839: Lancashire &
Yorkshire rallway

« 1840: Midland Railway




High Speed North:
Historical Parallels

e 1841: Great Western
railway

« 1842: North-Eastern
railway

« 1842: Edinburgh &
Glasgow railway




High Speed North:
Historical Parallels

e 1844: Midland railway
extends to Bristol

e 1847: first link to
Scotland via east coast




High Speed North:
Historical Parallels

e Comparison with High
Speed North (and the
core elements of High
Speed West)??

HIGH SPEED NORTH & WEST
FULL NETWORK DEVELOPMENT




High Speed North:
Historical Parallels

e 1848: Lancaster &
Carlisle railway

« 1848: Caledonian railway
to Edinburgh & Glasgow

« WCML complete




High Speed North:
Historical Parallels

« 1851: Great Northern
railway from Yorkshire to
London

« ECML complete
« All achieved in 21 years!!




High Speed North

« Engineered solution

 Environmental best
practice

« Basis for development of
UK high speed rall

HHHHHHHHHHHHHH

* Huge benefits to UK plc =
. O u tp e rfo rm S itS rival S SWANSEA o, . ;:-\\\. CE{\EET::EZ‘;ST 2
* Prove me wrong — or 5
make it better!! —
HIGH SPEED NORTH & WEST \:
FULL NETWORK DEVELOPMENT .




High Speed Rall —
Where Next??
Tory Party Proposals??

The
1270)\Y
GROUP

. ; Delivering the Conservatives’
T]]-'E nght Tfﬂ.l:k Vision for High Speed Rail

Tony Lodge

with a foreword by Lord Heseltine
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High Speed Rall —
Where Next??
Tory Party Proposals??

 Full network circa

1500km??

« Based on Heathrow Hub
* Heavy Arup influence
* Very airport-centric

e Core element — semi-
circular Shinkansen to
Leeds

AAAAAAAAAA

UK HIGH SPEED
TORY PARTY HSR ASPIRATIONS




High Speed Rall —
Where Next??
Shinkansen to Leeds??

e Does it work??

 Requires time-sensitive  ww

route through centres of
Birmingham & Manchester

* Feasible journey time to
Leeds??

 Chiltern issues!!
 Low flows to Heathrow

IIIIIIII

UK HIGH SPEED

B'HAM-MANCHESTER-LEEDS
IDEALISED ‘SHINKANSEN’




High Speed Rall —
Where Next??
Shinkansen reality??

* Bypassing alignments
essential

* Functionally identical to
High Speed North

UK HIGH SPEED

B’HAM-MANCHESTER-LEEDS
LIKELY BYPASSING ROUTE




High Speed Rail —
Where Next??
HSN alternative??

« More direct route to Leeds

« Serving intermediate
destinations

« Springboard for further UK
high speed development

HIGH SPEED NORTH

EAST SIDED SPINE TO
B'HAM-MANCHESTER-LEEDS




High Speed Rail —
Where Next??
HSN alternative??

« HSN develops more
efficiently into true network

e 930km vs circa 1500km
* Quicker roll-out

* Functionally matches
Bow Group Proposals

» Possiblility of direct
‘interlining’ trains from ﬁ
North tO Heathrowf?’) EAST SIDED SPINE TO B

B'HAM-MANCHESTER-LEEDS Op




High Speed Rall —
Where Next??
Heathrow Access??

« Heathrow access crucial
political Issue

* |Interlining trains essential
» Network efficiency of HSN 54|

permits dedicated airport &
trains without <

compromising capacity
HIGH SPEED NORTH J p 9

FROM HEATHROW Or 14




High Speed Rall —
Engineered Solution
Required!!

* Time to reassert the
primacy of the railway
engineer

 Fit for purpose integrated
railway solutions required

« Do we want HSR to
happen?? It's up to us.

HIGH SPEED NORTH & WEST
FULL NETWORK DEVELOPMENT

HHHHHHHHHHHHHH

EEEEEEEEEEEE
=\ | ROUTES
CAMBRIDGE
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