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This book has been produced by Stoke-on-Trent City Council to provide information about the proposal to route the western leg of Phase 2 of 
the HS2 high speed rail line via Stoke-on-Trent. The ‘Stoke Route’ proposals were originally put forward in January 2014, in response to the 
Government’s consultation on route options for Phase 2.  The council’s full response to the original consultation is available to download here.  
This document can be downloaded as a free eBook from the iBooks Store, search for “HS2 The Stoke Route.”

This book consolidates inputs from members of the Stoke Route expert team led by Dr Alan James, Partner at Expert Alliance, lead adviser 
to the council on HS2.  The team members are:

The Railway Consultancy Ltd – capacity, timetabling and demand / ridership / revenue modelling.
Interfleet Ltd – railway technical development.
Volterra Economics - economic benefits.
ECUS Ltd - environmental benefits.
JMP Consultants Ltd - intermodal connectivity.
Ryder Architecture - station design and urban masterplanning.
The consultant team has produced a suite of specialist reports supporting the Stoke Route, which are used as required in negotiations with 
HS2 Ltd, the Department for Transport and others.

This book describes the Stoke Route HS2 proposal at the stage of development it had reached in September 2014.  It is therefore an 
accurate representation at the time of publication.  The Stoke Route team has invited HS2 Ltd to work collaboratively to develop these 
proposals, ahead of the decision on the routing of HS2 Phase 2, to be taken by the Secretary of State for Transport in late-2014 or 
early-2015.

In this text the following conventions are used.

• A bullet point in this style provides detail on the main point under discussion.

➡ A bullet point in this style provides general, background or contextual information.

© 2014 Stoke-on-Trent City Council. 
This work may be distributed freely in PDF format, on condition that it is distributed in its entirety.  It is available as a free interactive eBook at the iBooks Store.
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Except as stated below, all text and images in this document are © 2014, Stoke-on-Trent City 
Council, or have been generated by members of the project team and made available to the council 
for use in this publication.

All HS2 and Network Rail images are taken from documents published by those publicly-owned 
organisations and made available by them under the terms of the Open Government Licence.

All high speed train images are supplied by Siemens and are used with permission.

All imagery of earth shot from space is sourced from NASA and is made freely available by NASA in 
the public domain.  Image source is: http://www.nasa.gov/mission_pages/NPP/news/earth-at-
night.html#.VB1dg0ur86s  
Use of NASA imagery does not imply or infer endorsement by NASA of any product or service.

The map of HS2 Phase 1 in Chapter 5 is used under Creative Commons License CC BY-SA 2.0.  
Originator is Peter Eastern based on OpenStreetMap with route derived from HS2 GIS data.

Images relating to the Crewe scheme (mostly in Chapter 9) are taken directly from the public domain 
Cheshire East Council documents submitted to the January 2014 HS2 Phase 2 route consultation.  
These documents are all available for unrestricted public access at 
http://www.cheshireeast.gov.uk/highways_and_roads/hs2_in_cheshire_east.aspx 

The Crewe track diagram shown in Chapter 9 is Quail Track Diagram ©Trackmaps, reproduced by 
permission of Trackmaps. http://www.trackmaps.co.uk

The photographs of Liège Guillemins station used throughout this book are © James Ewing 
Photography and are used under licence.  Online versions are available to view at 
http://www.jamesewingphotography.com/index.php#mi=2&pt=1&pi=10000&s=1&p=9&a=0&at=0

The photograph of the German high speed line in Chapter 7 is used under Creative Commons 
licence: © Sebastian Terfloth.  The photographic of the Trent & Mersey Canal in Stoke-on-Trent in 
Chapter 12 is © Roger Kidd and is also used under Creative Commons licence. (Both via Wikimedia 
Commons, CC BY-SA 3.0)
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Mohammed Pervez – Leader of Stoke-on-Trent City Council

“HS2 provides a once in a lifetime opportunity to connect up the UK’s cities, and rebalance the economy by igniting 
the nation’s engines for growth, creating the maximum impact for jobs and prosperity, while minimising impact on our 
countryside and environment.

“The Stoke Route business case is absolutely compelling. We have had the best in the business rigorously analyse 
every aspect of our proposals and they have confirmed that it outperforms every other option on the table. This really is 
the best option and I commend it to Government.  It is imperative they make the right choice in the national interest 
and for future generations.”

David Frost – Chair of Stoke-on-Trent and Staffordshire Local Enterprise Partnership

“We have to get maximum value from any infrastructure investment and something this big is a once in a lifetime 
opportunity for the UK economy. The Stoke Route connects up cities and delivers the maximum economic impact 
regionally. The city has the development-ready brownfield capacity to maximise the benefits of HS2. It avoids the costs 
of carving up the countryside.  Routing HS2 via Stoke-on-Trent delivers equivalent or faster journey times than the 
alternatives. It connects up more people earlier. It delivers more impact for less cost for the tax payer. The Stoke Route 
provides the best option for HS2.” 

Sara Williams – Chief Executive of Staffordshire Chambers of Commerce

“Stoke-on-Trent is a city which is ready for HS2. We have the full support of the business community and the 
universities. This is a city which is already undergoing a true economic renaissance. It’s growing fast and business is 
buoyant.  

“HS2 is all about connecting up the nation’s growth hotspots, which are our cities. Stoke-on-Trent has development-
ready brownfield land to absorb the station, the rail line and the growth boom it would generate. This is the best way to 
maximise the economic benefits of the HS2 investment. 

“If Government wants to maximise the returns on its investment in HS2, then it has to choose the Stoke Route.” 
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When the Stoke Route was submitted to the formal HS2 consultation in January 2014, the proposals were supported by a wide range of 
organisations and individuals. Some of these are listed below.

Collectively, this broad-based support represents a powerful consensus of businesses and public sector organisations.
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INTRODUCTION & EXECUTIVE SUMMARY
1

Much more than a railway: the smart way to the North



THE STOKE ROUTE: MUCH MORE THAN A RAILWAY
AN INTRODUCTION TO THE BUSINESS CASE

In July 2013 HS2 Ltd published its Consultation Route for the 
western leg section of Phase 2 of the HS2 project proposing a High 
Speed railway from Birmingham to Manchester which prioritised 
speed.

HS2’s proposed route is scheduled to open in 2033 and by-passes 
Stoke-on-Trent – the UK’s 13th largest city, and one of its fastest 
growing conurbations.  

Since HS2 published the Consultation Route, the national rationale 
for HS2 has been reprioritised, focussing on creating economic 
growth, by connecting up cities, the engines of growth, to generate 
the maximum economic return for the nation from HS2.      

Sir David Higgins, the Executive Chairman of HS2 Ltd, has also 
changed the argument, stating that HS2 trains should reach a 
strategically useful destination further north seven years earlier than 
originally planned. HS2 Ltd and Network Rail are therefore 
developing a scheme involving extending Phase 1 of HS2 in 2026, 
to reach a parkway station south of Crewe. HS2 trains would use 
existing ‘classic rail’ lines north of the town to reach Manchester and 
other destinations, until the full route opens in 2033.

Stoke-on-Trent’s team of experts has worked up a compelling 
business case for a better alternative – the Stoke Route – which 
comprehensively demonstrates this option of HS2 would be better 
for the UK economy than either the Crewe scheme or the 
Consultation Route.

This business case proves that the Stoke Route is better, cheaper, 
faster and greener. 2



The Stoke Route includes a full, dedicated high speed line from Birmingham to Manchester, to be completed to the original 
Consultation Route schedule of 2033.  This is shown by the thick green lines.  The core section of the ‘Consultation Route,’ which is avoided 
by the Stoke Route, is shown in red on the map below.

The thinner greener lines represent additional direct HS2 services via the Stoke Route, with HS2 trains using the existing Network Rail classic 
lines.  All these additional direct services will be delivered by the Stoke Route in 2026, to coincide with the opening of Phase 1 from London 
to the Midlands. Still further destinations can be reached via Stoke Route by changing trains – the dotted green lines show some examples 
of the comprehensive connectivity the Stoke Route creates.

Comparison Stoke Route and Consultation Route
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THE STOKE ROUTE: THE FULL HS2 RAILWAY AND 
ACCELERATED CONNECTIONS

The Stoke Route is not ‘HS2 lite’ – it’s the full HS2 service plus 
extra connectivity to more places and more people earlier.  As 
shown by the first map in this introduction, the Stoke Route 
delivers the full benefits of the Consultation Route to Manchester, 
Liverpool, Preston and the North by 2033.

The difference is that the Stoke Route also brings forward direct 
HS2 services to all these destinations, plus the major 
additional  markets of West Yorkshire and Leeds, reaching 
them all by 2026. 

In the Stoke Route ‘Accelerator’ configuration, which is shown on 
the right, HS2 trains run on dedicated high speed line (HSL) south 
of Stoke-on-Trent, then use existing lines north of the city to reach 
these important markets seven years early. 

The Accelerator adds a very significant market into the economic 
equation from 2026 – the 470,000 population of Stoke-on-Trent and 
the surrounding conurbation.

It also provides direct HS2 service to the important Macclesfield 
and Stockport markets, which are bypassed by the Consultation 
Route. 

The Stoke Route enables HS2 to start delivering its economy-
boosting high speed connections and generate greater revenues 
in 2026.

The Stoke Route brings forward a 1hr 20m London to Manchester 
journey time by seven years to 2026.  This is the same trip time as 
would be achieved on the Consultation Route.

4

Stoke Route Accelerator Configuration – 2026



And the Stoke-on-Trent proposals still provide the full HS2 system by 2033. This Stoke Route ‘Ultimate’ configuration, shown below, 
provides the complete HS2 network to all destinations. It offers a full HS2 railway that is still cheaper, faster and greener with much better 
economics. The additional routes created in 2026 stay in service following completion of the Ultimate route to provide additional high speed 
capacity and resilience.

Stoke Route Ultimate Configuration – 2033
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HS2 is evolving: links across the North are being integrated

The Stoke Route can connect into any reconfigured northern 
section HS2 just as readily as the Consultation Route. 

If the Manchester approach is adapted to link directly into a trans-
Pennine ‘HS3’ as trailed by the Chancellor of the Exchequer on 
23rd June 2014, the Stoke Route can make that link.

This potential adaptation is illustrated in indicative form by the top 
schematic on this page.  In one possible configuration, the 
Manchester Airport City route (shown hashed green) could be 
replaced or complemented by a more northerly approach into 
Manchester, which then connects into the proposed East-West 
railway.  

It should be stressed that nothing definitive has been published by 
Government regarding this potential new line, although Sir David 
Higgins has been asked by Government to consider both HS2 and 
the proposed East-West link holistically.

Clearly, the Stoke Route also offers the additional advantage of 
having served West Yorkshire and Leeds from 2026, thus 
accelerating many of the benefits of the proposed East-West route 
from a much earlier date.

By extension of the logic, the Stoke Route is equally capable of 
integration with a full strategic trans-North route from the Mersey to 
the Humber and the Tyne, as illustrated in the lower of the two 
maps on this page.

6
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THE STOKE ROUTE: THE SMART WAY TO THE NORTH

There is a choice of routes. This business case proves the Stoke 
Route is the smart way to the North.    

The Stoke Route is:

• better connected - delivers more direct HS2 connections to more 
places and millions more people including the large Greater Stoke 
market

• a full service HS2 - provides the full HS2 service and package of 
benefits for the ‘Northern Powerhouse’ by 2033.

• earlier - accelerates HS2 services to Manchester and other key 
destinations seven years early - 2026.

• cheaper  - in both 2026 and 2033.

• faster - provides journey times as fast - or faster - than the 
alternative routes.

• greener - minimises impacts on greenfields and the environment 
as a whole

• better economically - has a significant positive economic impact 
across the region.

There is a competing Crewe scheme which:

• delivers less – generates a negative impact on gross regional 
economic output 

• is less well connected – fails to connect West Yorkshire and Leeds 
and isolates the Stoke-on-Trent conurbation

• has a greater environmental impact - uses greenfield land rather 
than recycling brownfield routes and land

• costs more  - in both 2026 and 2033.

The Stoke Route is not Stoke vs Crewe. It is Stoke and Crewe

• Crewe would not lose out under the Stoke Route.  HS2 trains from 
London can serve Stoke-on-Trent and serve Crewe, but railway 
geography makes it operationally impossible for HS2 trains to 
serve Crewe and then proceed to Stoke-on-Trent.

• The Stoke Route offers significant additional economic uplift.

• The UK economy would be a net loser under the Crewe scheme.

The benefits of the Stoke Route, versus the costs and complexity of 
the Crewe scheme are discussed in detail in Chapter 9.  The 
economic analysis is presented in Chapter 4.  For now the key 
strategic points are as follows

The Crewe scheme in 2026 will cost the UK taxpayer at 
least £2bn more than the Stoke Route in 2026.

And the Crewe scheme actually shrinks the Greater 
Stoke / Crewe / South Cheshire regional economy 
overall as opposed to the hundreds of millions of 
pounds of growth the Stoke Route creates. 

The question for Government about Crewe is: ‘why pay 
billions more for an inferior scheme which actually 
damages the regional economy?’ 

7



THE STOKE ROUTE – MEETING EVERY CHALLENGE 
Meeting the technical, cost and environmental challenges of 
HS2

This business case proves the Stoke Route solution is technically 
deliverable, and is the cheapest and greenest option. 

The Stoke Route achieves this by:

• reducing the total length of the route

• reducing the number and length of highly expensive tunnels, 
deep rural cuttings and bridges over the M6

• using existing urban brownfield railway corridors and 
development land to cut environmental impacts and costs

• avoiding almost all residential demolitions and minimising 
impacts on local communities, houses, farms, greenfields, 
ancient woodlands and environmentally sensitive wildlife sites

• using mitigation technologies proven in continental high speed 
applications to ensure the new line will be whisper quiet, much 
quieter than existing rail and road impacts

• avoiding the complexity and cost of remodelling the Crewe rail 
junction – one of the most complex in Europe

• bringing HS2 directly in to the heart of a major urban conurbation 
of approximately 470,000 population, around seven times the 
size of Crewe (c. 70,000), where the Consultation Route would 
tunnel under that much smaller town in the heart of rural 
Cheshire

• reducing climate change impacts through lower life-cycle 
carbon emissions

• maximising public health benefits - benefits of infrastructure 
investments are greater in urban areas, multiplying the value not 
only to the public purse but also to people’s lives

• promoting health and independence, dramatically improving 
quality of life for an existing population of 470,000.

8



Meeting the economic growth challenge of HS2:

This business case shows that, in addition to being technically deliverable, cheaper and greener, the Stoke Route delivers the maximum 
possible economic impact, far in excess of the other options. The Stoke Route does this by:

• connecting the additional, established, truly strategic Stoke-on-Trent 
market of 470,000 (twice the size of Milton Keynes) - a city already 
enjoying an economic renaissance

• bringing full, dedicated HS2 services to a station in the heart of an 
established and fast-growing city, as opposed to the Crewe 
‘parkway-style’ urban-fringe location on the outskirts of the town 

• adding the significant extra HS2 stimulated, development-ready, 
brownfield investment opportunities only a city can provide

• establishing a supercharged economic growth corridor between 
Birmingham and Manchester connected through Stoke-on-Trent,  
the UK’s 13th largest city

• using the existing main line railway from Stoke-on-Trent to 
Manchester to provide the economic uplift of HS2 to Manchester 
seven years early - prior to the delivery of the full HS2 service as 
planned by 2033

• connecting, in addition, HS2 to a further market of eight million 
passengers, through Macclesfield, Stockport and on to 
Huddersfield and West Yorkshire.

9

Stoke-on-Trent: the only city connecting Birmingham and Manchester:
The ‘Greater Stoke’ is conurbation identified by the blue oval.



Meeting the challenge set by Government’s HS2 Taskforce

This Business Case shows that the Stoke Route is technically deliverable, cheaper, greener, and many times more economically productive.  
It also meets the HS2 Taskforce challenge by connecting the only city between Manchester and Birmingham – a city in economic 
renaissance, ready for HS2 and already planning for large scale growth.  It locates the HS2 station directly in the heart of that city.

Stoke-on Trent is already building its infrastructure and transport network.  The city:

• has a full integrated package of transport improvements in place through its ‘Connected’ Strategy, building on its unparalleled UK central
location and connections to existing motorway, road, rail and air infrastructure

• has an infrastructure funding package secured, with a Local Growth Fund deal with Government focussed on its 'Connected' package;
with over £40m of infrastructure investment in phase one alone

10

Stoke-on-Trent HS2
Spatial Strategy

ETRURIA VALLEY 
ENTERPRISE AREA 

STOKE-ON-TRENT 
CITY CENTRE 

UNIVERSITY QUARTER 
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QUARTER NEWCASTLE  

TOWN CENTRE 



• has an impressive reputation in transport modal shift - working with over 600 local businesses to encourage green travel.

Stoke-on-Trent is already equipping its business and people.  The city:

• has established partnerships in place with the business community, universities and colleges, already transforming the city’s education 
attainment, skills development and workforce readiness

• is renowned for education and research excellence in advanced materials technology and as a major player in the world of science, 
technology and engineering

• forms the economic heart of the third highest performing LEP in the UK in terms of inward investment attraction.

Stoke-on-Trent has moved away from dependency on Central Government and is rapidly developing as a net contributor to the UK economy, 
with the transformation of the city gathering pace. The ability of the city to deliver growth is recognised by Government, with one of the 
largest second round City Deals in the UK, and with Growth Deal and Strategic Economic Plan investment being made into Stoke-on-Trent.  

However, if Government were to decide to locate an HS2 station in the market town of Crewe, this would cause the Stoke-on-Trent economy 
actually to shrink (as jobs are attracted out of the city to the HS2 gateway).  This would clearly be counterproductive and makes no sense on 
strategic economic grounds alone.

A city in renaissance – ready for HS2

11

Renaissance: a new Core City 

Consultation document – a starter for ten 



Stoke on Trent is already delivering growth at a rate faster than the UK average:–

• The city has adopted planning policies in place to stimulate large scale growth.

• The city has already prepared a comprehensive HS2 Masterplan, which provides the basis for an HS2 City Growth Strategy on a whole-city
scale, and which lays the foundations for a locally-led delivery entity, as recommended by Lord Deighton.
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Stoke-on-Trent Context 
Strategic Principles 

The proposed HS2 Station Quarter lies 
at the heart of four key nodes and 
promotes synergy between them: 

Stoke-on-Trent City Centre 
Newcastle town centre 
University Quarter 
Etruria Valley Enterprise Area 

For comparison: 
King’s Cross (37 ha) 
brownfield development 
to same scale.



The city has extensive development capacity in the urban area, planned and ready to absorb that growth, predominantly on low impact 
brownfield land.  There is ample development land available within the immediate vicinity of the HS2 station, as shown below.
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Zone of Direct Development Influence 
Potential Land Uses 
 
�  Commercial centre around HS2 station 
�  High quality green space and public realm 
�  Re-use and adapt historic buildings / features 
�  Cultural hub, eg galleries, museum etc 
�  Hotels / apartments overlooking canals / parkland 
�  High quality, small scale retail, restaurants, bars 
�  Leisure facilities for new residents 

 
 
 
 
 
 

5 km



Summary: comparison of Stoke Route and Crewe Scheme in all configurations

Stoke Route Accelerator
(2026)

Crewe Scheme
(2026)

Stoke Route Ultimate
(2033)

Consultation Route
(2033)

London to Manchester 1h 20m 1h 34m 1h 20m 1h 20m
Cost: end Phase 1 to Manchester £3.4bn £5.4bn £7.1bn £8.4bn

Characteristics
(“HSL” = high speed line)

HSL to Stoke-on-Trent, HS2 
services on classic line north 
of city. Direct HS2 trains to 
more destinations than any 
other proposal. 

HSL to a parkway station south 
of Crewe, HS2 services on 
classic line north of that point.

HSL throughout to Manchester, 
HS2 services use classic line 
to other destinations.

HSL throughout to 
Manchester, HS2 services 
use classic line to other 
destinations.

Strategics Connects a major city of c.
470,000 population to HS2, 
with development capacity to 
grow to 750,000.

Connects a town of c. 70,000 
population, with no capacity to 
accommodate city-scale 
growth.

Creates both a Midlands-
Manchester super-region and 
connects the Northern 
powerhouse cities 

Does not integrate with 
planned new trans-Pennine 
link between the Northern 
cities.

Economics
(“GVA” = Gross Value Added)
(“NPV” = Net Present Value)

The Stoke Route produces a £2.8bn greater transport economics benefit than the Crewe scheme (60 year NPV).

The Stoke Route produces a net positive £166m p.a. uplift in GVA for the regional economy.
The Crewe scheme produces a net negative £1m p.a. GVA impact, largely by abstracting jobs out of Stoke.

The Stoke Route produces a £2.8bn greater transport economics benefit than the Crewe scheme (60 year NPV).

The Stoke Route produces a net positive £166m p.a. uplift in GVA for the regional economy.
The Crewe scheme produces a net negative £1m p.a. GVA impact, largely by abstracting jobs out of Stoke.

The Stoke Route produces a £2.8bn greater transport economics benefit than the Crewe scheme (60 year NPV).

The Stoke Route produces a net positive £166m p.a. uplift in GVA for the regional economy.
The Crewe scheme produces a net negative £1m p.a. GVA impact, largely by abstracting jobs out of Stoke.

The Stoke Route produces a £2.8bn greater transport economics benefit than the Crewe scheme (60 year NPV).

The Stoke Route produces a net positive £166m p.a. uplift in GVA for the regional economy.
The Crewe scheme produces a net negative £1m p.a. GVA impact, largely by abstracting jobs out of Stoke.

Comparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routes

Brownfield land > 80% < 5% > 40% < 5%
Environmental benefits Recycles existing railway 

brownfield corridor
Rural Recycles disused railway 

alignment for part of route
Complex WCML junctions 
and tunnel under Crewe.

HS2 station with interchange to 
classic rail network

Efficient station located in heart 
of a major city to maximise 
economic growth

Highly complex new station in 
parkway location outside a 
town

No further works in this phaseNo further works in this phase

Existing Station Retained Demolished
Major works and risk of disruption
(“WCML” = West Coast Main Line)

No major rebuilds needed. All 
junctions used by 2026 
services face in the right 
direction 

Major junction rebuilds 
required for Crewe South 
junctions, at most complex site 
on WCML.

Simple junction HS2 to WCML 
on plain line section north of 
Crewe.

All works required directly 
impact the complex railway 
junctions at Crewe.

Road connectivity Expressway already in place, 
directly to station site

Major trunk road required. No further works in this phaseNo further works in this phase

Classic rail connectivity New stations on classic lines to 
transform regional rail

Majors on interchanges, but 
parkway in wrong place No further works in this phaseNo further works in this phase
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THE STOKE ROUTE: THE SMART WAY TO THE NORTH

If HS2 is to transform the economic performance of the nation, 
catalyse economic growth through urban connectivity and 
maximise investor returns, then the only logical choice is the Stoke 
Route.

It’s increasingly clear that the UK cannot rely solely on existing 
major cities. We cannot continue to squeeze more development 
into the South East with all the associated environmental, financial 
and capacity issues. We have to stimulate growth in conurbations 
with the appetite and capacity and strategic 'weight' to expand on 
a scale which can truly reap the economic benefits that HS2 is 
designed to deliver to the UK economy. 

So it cannot make sense to by-pass an additional conurbation of 
470,000 people, with a target population of over 750,000 and all 
the sustainable, brownfield, city-based economic growth capacity 
it offers, in favour of a town of 70,000.

Why ignore a major conurbation and route HS2 on a greenfield line 
tunnelling deep under Crewe, using the discredited concept of a 
parkway station on the outskirts of a town with limited capacity for 
sustainable growth?

Why take a high risk route with more environmental impact, higher 
cost and a negative economic impact, against a lower risk, lower 
cost route with significantly enhanced returns? 

Why take that risk when this business case conclusively proves 
that the Stoke Route is technically viable, meets all the strategic 
requirements of the national, city-focused growth agenda and 

delivers the complete HS2 service to connect the Midlands, the 
“Northern Powerhouses” and beyond? 

Stoke-on-Trent is HS2 ready. Unlike those HS2 locations actively 
resisting HS2, Stoke-on-Trent is a city undergoing an economic 
Renaissance, recognises the potential that HS2 offers to the UK 
economy and is already building the capacity to exploit it. With a 
clear community and business mandate to rapidly develop as the 
next Core City, Stoke-on-Trent represents the perfect opportunity 
for HS2 to generate an additional level of city-scale growth and 
truly combine regional economies. 

The alternatives simply cannot offer that potential.

They fail to connect the Stoke-on-Trent conurbation and instead 
route the line through the heart of rural Cheshire and under a town 
with severe constraints on its ability to grow. They are more 
expensive, more environmentally damaging, delivered later, and 
have a significant negative economic impact.

If it makes sense for HS2 to transform the linkages between 
Birmingham and Manchester, then it has to make sense to include 
in that package Stoke-on-Trent - the UK’s thirteenth largest city. 

When that city offers the UK an outstanding opportunity for 
sustainable growth, with the best possible return on investment, it 
is an irresistible proposition. 

TAKE THE STOKE ROUTE: MUCH MORE THAN A RAILWAY

The smart way to the North.
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EXECUTIVE SUMMARY

HS2 is the UK Government’s proposal for a high speed railway 
(HSR) to connect London and the South East with the Midlands and 
the North.

HS2 is to be built in two phases.  

• Phase 1 runs from London to the West Midlands and is scheduled
to be operational in 2026.

• Phase 2 runs in two legs, an eastern leg to Yorkshire and a
western leg to Manchester and the North West. The Phase 2
western leg between the West Midlands and Manchester is
proposed to be operational by 2033.

HS2 The Stoke Route: much more than a railway is a 
comprehensive proposal for the Midlands to Manchester ‘western 
leg’ section of Phase 2 of the HS2 project.  The Stoke Route was 
originally put forward to Government in January 2014, as a formal 
response to the consultation by HS2 Ltd on the Phase 2 route. To 
inform that consultation, HS2 Ltd published a ‘Consultation Route’.

The objective of the Stoke Route business case is to define, 
demonstrate the technical feasibility of, and secure Government 

approval for, an HS2 route to the North which delivers against core 
national policy objectives more comprehensively than any other 
possible route. Blue text in this Executive Summary indicates 
locations in this book providing further detail: In this case: Ch 2.

COMPARISON OF THE ROUTES – COSTS AND BENEFITS

As proposed by HS2 Ltd, the Consultation Route costs £8.4bn 
from the end of Phase 1 to Manchester, and is planned to open in 
2033. It offers a 1h 20m journey time Euston – Old Oak Common 
(OOC) – Manchester.  It is designed as fully segregated, dedicated 
High Speed Line (HSL) throughout, built to the larger ‘continental’ 
loading gauge to allow wider and taller trains to operate. Refer 2.1, 
3.4 & Ch 6.

The Stoke Route, in its ‘Ultimate’ configuration (i.e. directly 
comparable with the specification of the Consultation Route) also 
offers fully segregated HSL with continental loading gauge 
throughout, and all other benefits of Consultation Route.  It also has 
a 1h 20m Euston - OOC – Manchester journey time.  It can be 
completed to the same 2033 schedule as the Consultation Route, 
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but also delivers key benefits earlier, including accelerating the journey time to Liverpool. 

The Stoke Route Ultimate costs £7.1bn from the end of Phase 1 to Manchester, and is the lowest cost solution for any option delivering 
fully-segregated HSL to Manchester. Refer 2.2, 3.7 & Ch 8. 

Comparison of Consultation Route 2033 with Stoke Route 2033
Consultation Route 2033 Stoke Route 2033

Specification Full dedicated segregated HSL Full dedicated segregated HSL
Cost £8.4 bn £7.1 bn
Journey time: 
Euston – Old Oak 
Common (OOC) – 
Manchester

1hr 20 mins 1hr 20 mins

• Manchester & MAN Airport HS2 station                          
HSL throughout

• Liverpool, Preston, Scotland 
Classic compatible trains running on HS2 and WCML 
classic lines.

• Manchester and MAN Airport HS2 station                 
HSL throughout

• Liverpool, Preston, Scotland 
Classic compatible trains running on HS2 and WCML 
classic lines

• Stoke-on-Trent the only city between Birmingham and 
Manchester

• Macclesfield and Stockport 
HS2 to S-o-T then classic lines

• West Yorkshire and Leeds 
HS2 to S-o-T then classic compatible via Stockport and 
existing trans-Pennine line or Manchester – Leeds ‘HS3’ 
if built

➡ ‘Classic compatible’ is an HS2 term for trains which can run at full speed (330 km/h 204 mph) on HSL, but also fit through the smaller 
bridge, tunnel and platform clearances on the existing Network Rail or classic lines.  Later chapters explain in more detail.
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In the January 2014 Consultation response, the Stoke Route team 
also put forward the  Stoke Route Accelerator plan, designed to 
bring forward the benefits of HS2 by seven years, by reaching a 
strategically valuable destination in 2026, at the same time Phase 1 
opens. It included an HS2 station in the city of Stoke-on Trent (the 
only city between Birmingham and Manchester), and uses the 
existing railway, north of Stoke-on-Trent, as an interim measure, to 
enable Eurostar-sized HS2 trains to reach Manchester and other key 
destinations, until the full system is completed. 

On 17th March 2014, adopting the same logic as the Stoke Route 
Accelerator, HS2 Ltd proposed a Crewe scheme to accelerate 
construction of the southern end of Phase 2, but located their 2026 
junction between HS2 and the classic network in Crewe. It also uses 
classic compatible trains running over existing Network Rail lines 
north of Crewe (not dedicated HSL) to reach Manchester in 2026.  

However the Crewe scheme:–

• Is longer than the Stoke Route Accelerator, meaning that Euston –
Old Oak Common – Manchester trip time is slower (1h 34m vs 1hr
20m).

• Is more expensive and higher risk due to greater length and
technical complexity. Demolition of the existing Crewe station, and
construction of a new parkway-style station south of the town,
necessitates extensive reconfiguration of one of the most complex
junctions on the existing WCML railway, which carries the risk of
extensive and prolonged disruption. As a result, the Crewe
scheme has a much greater cost (£5.4bn v £3.4bn) than the Stoke
Route in 2026 configuration. Refer 2.5 & Ch 9.

• Does not include plans to provide direct HS2 service to West
Yorkshire.

• Has junction layouts which will not permit HS2 trains from London
to feasibly serve Crewe and Stoke-on-Trent, whereas HS2 trains
from London via Stoke-on-Trent can readily serve both.  The same
benefit of the Stoke Route applies in the southbound direction too.

• Fails to reach a truly strategically useful destination in its 2026
form. It serves the town of Crewe as opposed to, and to the
exclusion of, the very much larger city of Stoke-on-Trent.

By comparison, the Stoke Route Accelerator costs £2bn less 
than the Crewe scheme and brings forward a 1h 20m journey 
time to Manchester by seven years, to 2026.  The Stoke Route 
Accelerator allows HS2 trains to provide direct service to 
Manchester and other key destinations from Day 1, simultaneous 
with the opening of Phase 1 in 2026. The £3.4bn estimated cost 
includes all works from the end of Phase 1 to Manchester.  

This includes new build HSL to Stoke-on-Trent, a new HS2 station in 
the heart of Stoke-on-Trent and all works required to connect that 
station to the rail, road and public transport networks. North of 
Stoke-on-Trent, Eurostar-sized HS2 classic compatible trains would 
use the existing Network Rail classic lines to access Manchester, 
and other HS2 destinations including Liverpool, Preston and 
Scotland.  

The Stoke Route Accelerator still allows for construction of the full 
2033 HS2 service and also adds an East – West dimension to the 
fundamentally North – South HS2 project, by including a link 
enabling direct HS2 service to West Yorkshire. Refer 2.3, 3.3 & Ch 7.
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Comparison of Consultation Route interim solution in 2026 with Stoke Route Accelerator in 2026

Consultation Route ‘Interim’ 2026
The Crewe Scheme

Stoke Route Interim 2026
The Accelerator

Specification Classic compatible trains running on HS2 to Crewe, 
then on Network Rail lines to Manchester and other 
destinations.

Classic compatible trains running on HS2 to Stoke-on-
Trent, then on Network Rail lines to Manchester and 
other destinations.

Key features Passengers can change from HS2 for indirect 
services to smaller markets (e.g. 3.5 million station 
users on North Wales line)

Direct HS2 services to major markets (e.g. 11 million 
station user in Stoke-on-Trent, Macclesfield, Stockport 
and Huddersfield alone)

Major junction reconfiguration Demolition and relocation of station requires complex 
works to rebuild key WCML junctions and integrate 
HS2. Risk of major disruption on WCML.

Not required.  All junctions already face in the right 
direction. Broad corridor enables HS2 to be built 
largely ‘offline’ – lower risk.

Cost £5.4 bn £3.4 bn
Journey time: London – OOC – 
Manchester 1hr 34 mins 1hr 20 mins

Trans-Pennine connectivity No Yes
Services • Manchester, Liverpool, Preston, Scotland 

Classic compatible trains running on HS2 and 
WCML classic lines

• Manchester, Liverpool, Preston, Scotland 
Classic compatible trains running on HS2 and 
WCML classic lines

• Stoke-on-Trent, adds the only city between 
Birmingham and Manchester to HS2.

• Macclesfield and Stockport 
HS2 to Stoke-on-Trent then classic lines

• West Yorkshire and Leeds 
HS2 to Stoke-on-Trent then classic compatible via 
Stockport and existing trans-Pennine line or ‘HS3’ if 
built
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The Stoke Route Accelerator is the most comprehensive and lowest cost 
solution which accelerates the benefits of HS2 by opening in 2026.  These 
advantages carry forward into its fully built 2033 Stoke Route Ultimate 
configuration. Refer Ch 7. 

The schematic below summarises the Stoke Route in its 2026 configuration, 
showing trip times to key destinations.  It is presented ‘left to right’ to enable more 
information to be presented on the page.  

The simplified graphic in North–South layout on the right is provided for ease of 
orientation. 
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The schematic below summarises the Stoke Route in its 2033 configuration.
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COMPARISON OF THE ROUTES – ECONOMIC BENEFITS

There is national political and policy consensus that the primary 
objective for HS2 is to engender economic growth, and to link the 
powerhouse economies of the Midlands and Northern cities.  This 
will enable them to become more competitive, relieving some of the 
overheating and pressure on London and the South East, and also 
to complement the global reach and competitiveness of London, the 
UK’s ’world city’.  Only the Stoke Route pulls together a Manchester 
to Midlands super-region by placing a major urban area at it heart, 
and creates East - West linkages across England’s Greater North.  
Refer Ch 2, Ch 4.

The Stoke Route is designed to enable HS2 Phase 2 to provide the 
most powerful possible solution to these policy objectives, by 
enabling HS2 to deliver maximum possible economic benefit.  All 
these benefits start to accrue from Day 1 in 2026, when the Stoke 
Route Accelerator enters service.  

Note: given that economic benefits accrue from 2026 onwards, 
economic benefit figures cited in this document do not make any 
distinction between 2026 and 2033 configurations.  A later chapter 
explains the rationale in more detail.

Key economic benefit points include:

• Routes HS2 through the only city between Birmingham and
Manchester. Refer 2.2 & 2.3.

• Adds the 470,000 ‘Greater Stoke’ population to the business case
for HS2, or around twice the population Milton Keynes, or around
seven times the population of Crewe (circa 70,000). Refer 2.2 &
2.3.

➡ ‘Greater Stoke’ comprises the city of Stoke-on-Trent, plus the 
immediately adjoining Newcastle-under-Lyme and Staffordshire 
Moorlands Local Authority areas.

• Provides a city centre station rather than a ‘parkway’ on the urban
fringes. The Crewe scheme is a parkway. City centre stations are
proven to leverage far more growth from HSR than parkways,
typically by a ratio of over 3:1 . Refer Ch 4, Ch 13.

• Brings HS2 to a city with the immediately available capacity,
largely on urban brownfields, to accommodate growth of sufficient
scale to de-stress overheating London and South East.  Population
growth in Greater Stoke area to 750,000 by 2050 is already
planned.  Comprehensive masterplanning and policy framework is
in place to accommodate growth. Refer 2.1, 2.6 & Ch 13.

Transport economic benefits: (refer 4.2) 60 year NPV of the Stoke 
Route is at least £2.8bn better than any route via Crewe.  This 
benefit is made up of the following (all expressed as 60 year NPVs). 
Refer 4.2, 9.3 & 10.3

Stoke Route Transport Economic Benefits

Stoke Route Transport Benefits 60 Year NPV 
(£m) 

Capital cost savings 1,815

Additional revenue 533

Additional Value of Time benefits 468

Total transport benefits 2,816
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Wider economic benefits: (refer 4.3, 4.4) significant benefits are 
achievable on the Stoke Route, from Day 1 in 2026 and ongoing 
thereafter, as a consequence of its urban strategy, which are not 
possible via Crewe. 

• 5,000 – 20,000 jobs created as a direct result of HS2, on a 
prudent forecasting basis, benchmarked against other HSR 
beneficiary cities.

• 7,000 new commuters, multiplying GVA by local spend in home 
location, attracted by faster journey times and better 
connections to London, Birmingham, Manchester and Yorkshire 
than are offered by any other location.

• 18,000 indirect jobs leveraged.

➡ Well-precedented methodology is used for projection of Stoke 
Route employment gains. Crewe employment generation 
figures are unsubstantiated, and start by claiming ten times 
more employment creation per head of population than 
Birmingham expects to gain from HS2, and range upwards to 
sixty-three times the Birmingham rate. Refer 4.3

Using the economic impact analysis methodology that was 
developed by KPMG for HS2 Ltd, the Stoke Route delivers net 
growth in UK GVA of up to £166m p.a, by delivering a £70m uplift 
to Crewe and South Cheshire plus £96m positive impact on the 
Stoke-on-Trent and North Staffordshire area. Refer 4.4

By contrast the Crewe scheme only delivers £78m uplift to Crewe 
and South Cheshire, but causes a £79m negative impact in Stoke-
on-Trent.

Comparison of GVA impact of the Stoke Route and the Crewe 
scheme

Growth in GVA, 
based on KPMG 
methodology

Impact in 
Stoke-on-Trent 

and North 
Staffordshire

Impact in 
South 

Cheshire Outcome
Crewe Scheme

Stoke Route

-(£79m) max +£78m max Net loss to the 
North Staffs/South 
Cheshire area of 
minus £1m p.a.

+£96m max up to +£70m 
max

Net gain to the 
North Staffs/South 
Cheshire area of up 
to £166m p.a.

This translates into spending an additional 
£2bn over the Stoke Route to build a Crewe 
scheme, including its parkway station, that 
delivers a net negative economic impact of 
minus £1m p.a (or £166m p.a. worse than 
would be achieved by the Stoke Route).
A separate analysis undertaken by transport economists Volterra 
also demonstrated that the Stoke Route delivers larger benefits for 
the UK economy as a whole. Net additional benefit to the UK 
economy (60 year NPV) is £2.3bn for the Stoke Route and £0.9bn 
for the Crewe scheme. Refer 4.4
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Comparison of Economic Benefits -  Stoke Route and Crewe Scheme / Consultation Route

Indicator Stoke Route Crewe / Consultation Route Notes
Population 470,000 – Greater Stoke 

conurbation
249,000 – City of Stoke-on-Trent

67,000
(70- 75K in some stats)

Stoke-on-Trent is significantly larger, both in terms of 
city and wider travel to work area

Current GVA of Travel To 
Work Area

£3.904bn £3.141bn Stoke-on-Trent is a larger economic entity

Net additional benefit to 
UK economy (60 year 
NPV, using Volterra 
methodology)

£2.3bn £0.87bn Stoke-on-Trent’s contribution to UK plc will be 
significantly greater than any route via Crewe

Proposed population 
growth

280,000 43,000 Stoke-on-Trent plans to become a major core city 
and, with HS2 station transforming its connectivity, 
has the capacity to relieve significant population and 
development pressure from the South East

New housing 85,000 No published numbers NB Stoke-on-Trent figures by 2050
Transport economics (60 
year NPV)

+ £2.816bn over and above 
Crewe scheme 

0 NB Crewe is given a “0” rating as it is the baseline in 
this comparative analysis. The Stoke Route is always 
£2.816bn better than the baseline.

Station type City Centre  Out of town parkway City centre stations are proven to generate economic 
development by a factor of over 3:1 in comparison to 
parkways

Route corridor Primarily
brownfield

Primarily greenfield Greater Stoke brownfields will accommodate the 
route and provide sites for HS2-generated 
development

Since the Deighton Report, it is now universally accepted, including by Government, that HS2 should be appraised primarily on its ability to 
deliver economic growth. The Stoke Route enables HS2 Phase 2 to fulfill this central objective more powerfully than any other scheme.  It is 
essential that an appraisal methodology is applied which full captures wider economic benefits. Assessing HS2 as if were exclusively, or 
primarily, an engineering exercise simply misses the point. At the time of writing, the Stoke Route team is engaging robustly with HS2 Ltd and 
DfT to ensure that an appropriate appraisal methodology is applied, and will challenge any routing decision which does not is not based on 
a holistic appraisal of all relevant criteria, including economics, alongside cost, technical and environmental considerations.
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COMPARISON OF THE ROUTES – SERVICE PATTERN

The Stoke Route has been designed to offer more direct HS2 
services to more destinations than any other possible Phase 2 
route.  From Day 1, in 2026, the full range of destinations which 
would be served by the Consultation Route get direct HS2 trains, 
but they do so seven years earlier than the originally planned 2033 
completion date. In addition, the Stoke Route includes direct HS2 
services through to West Yorkshire from the outset. Refer 3.3, 3.4

The West Yorkshire link included in the Stoke Route offers direct 
HS2 services to a major market of 11 million current annual station 
users.  This 11 million includes only those users accessing the 
railway at Stoke-on-Trent, Macclesfield, Stockport and 
Huddersfield.  This contrasts to around 3 million station users on 
the entire North Wales line, which would only be served by indirect 
services, on to which passengers would have to change at Crewe.

The Stoke Route enables HS2 services from London via Stoke to 
proceed onward to call at Crewe – e.g. en route to Liverpool. 
However, railway geography renders it operationally unfeasible for 
HS2 services from London via Crewe to call at Stoke-on-Trent. 
Reversing manoeuvres which would traverse both HS2 and WCML 
would be required.  Refer 9.1

The Stoke Route has been designed for robust operational 
feasibility (refer 10.1).  Detailed modelling has been carried out 
by expert specialists to validate a Stoke Route service pattern in 
2026 as set out below.

Six HS2 trains per hour (tph) between London and Stoke-on-Trent, 
of which 5 tph proceed north to Manchester and other 
destinations, including Preston/Scotland, Liverpool and West 
Yorkshire.  The remaining 1 tph extends a full loading gauge 
London - Birmingham service to Stoke-on-Trent, to provide useful 
regional connectivity.

Pendolino and other services on WCML are enhanced to make 
use of capacity liberated by express services now being provided 
by HS2.

All current local services retained or improved, plus enhancement 
of regional and local rail network by the potential addition of two 
new stations serving major developments, and bringing stations 
which are currently closed due to capacity limitations on classic 
lines back into service.
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The Stoke Route delivers unbeatable trip times (refer 10.2).  Detailed origin:destination demand modelling has been carried out by expert 
specialists. Their key results are shown in the table below.  It is important to note that all these trip times can be delivered from Day 1 in 2026, 
with construction of the first 19km of the Ultimate section enabling acceleration of the trip time to Liverpool as shown below.

Stoke Route trip times
Journey Trip Time
Stoke-on-Trent – Old Oak Common – Euston 55m
Stoke-on-Trent – Birmingham Curzon Street 20m
Stoke-on-Trent – Manchester under 30m
Euston – OOC – Manchester 1h 20m
Euston – OOC – Stoke-on-Trent – Stockport – Manchester 1h 30m
Euston – OOC – Stoke – Stockport – Huddersfield * 1h 48m
Euston – OOC – Stoke – Stockport – Huddersfield – Leeds * 2h 13m

Euston – OOC – Stoke – Runcorn – Liverpool (Liverpool trips will accelerate by up to 10 minutes when the first 19km of 
Ultimate is built at a date between Accelerator opening in 2026 and full completion in 2033).

1h 51m (2026)

1h 41m (Ultimate)

Euston – OOC – Stoke – Crewe (from Day 1 in 2026, allows classic network connections available at Crewe to be 
provided as per Crewe scheme, but without the need to rebuild Crewe junctions or to demolish the existing Crewe 
station). NB HS2 trains via Crewe cannot serve Stoke-on-Trent.

1h 07m

* All trip times to West Yorkshire and through to Leeds would be accelerated further, if the proposed new high capacity
railway (sometimes called ‘HS3’) between Manchester and Leeds is built.  The Stoke Route link can connect to this 
new railway west of the Pennine ridge.  Trip times to Leeds would be up to 20 minutes faster.

The 1h 20m minute trip time from Euston (calling only at Old Oak Common) to Manchester is delivered by the Stoke Route in 2026, for a 
capital cost of around £3.4bn.  1h 20m is exactly the same trip time as HS2 themselves are modelling for the full Consultation Route, which 
would not be delivered until 2033 and, at £8.4bn for the route section to Manchester, is approximately £5bn more expensive. Refer Ch 5.

Given the superlative existing trunk road access to the Stoke-on-Trent HS2 station site, the Stoke Route offers total journey times – i.e. 
including a car access leg and parking – that are substantially faster than those via Crewe across a wide catchment area. Refer 2.6
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COMPARISON OF THE ROUTES –  
ENGINEERING AND ENVIRONMENTAL

The Stoke Route uses efficient engineering and recycles 
existing brownfield infrastructure to deliver cost savings, 
reduce risk, and minimise environmental impact. (Refer Ch 7, 
Ch 8, Ch 12)

Key advantages in 2026 configuration include:–

• Only 20km of new build HSL in Stoke Route, versus 27km in 
Crewe scheme.

• 80% of Stoke Route low-impact new build HSL is on urban 
brownfield corridor adjacent to existing railway, versus high-
impact new build HSL for entire length of Crewe scheme, which 
is entirely through greenfield land in sensitive rural Staffordshire 
and Cheshire.

• Stoke Route avoids any crossing of the M6. The Crewe scheme 
requires a new build structure.

• Stoke-on-Trent’s existing main line station is retained in the Stoke 
Route, to provide useful ongoing local and regional rail service to 
the thriving and immediately adjacent University Quarter.  In the 
Crewe scheme, the existing station is demolished.

• The new HS2 station in Stoke-on-Trent uses an efficient and 
economical six platform design (refer 13.2).  This provides the 
simplest possible ‘stroll over’ connection on two sides of the 
same platform between classic rail and HS2 services.  The 
Crewe scheme envisages a new 13 platform parkway station in a 
remote location, which does not offer efficient interchange 
between HS2 and classic trains (refer 9.2).

• All major works on Stoke Route have been designed to be 
undertaken ‘off line’, without requiring closure of the existing 
Network Rail main line.  The Crewe scheme involves demolition 
of a major station, construction of new station, and extensive 
junction rebuilds.  All of these Crewe scheme works would have 
to be carried out over a live operational railway at one of the 
most complex junctions on WCML.  A scoping of all Network Rail 
works that will be required has been undertaken and will be 
developed with them. (Refer Ch 11).

➡ As a benchmark, the less complex WCML upgrade engineering 
works around the station and junctions at Rugby prevented 
operation of a full WCML timetable for over two years and cost 
the taxpayer £0.44bn in compensation payments alone 
(additional to the capital cost of the works).

• The Stoke Route recycles a redundant railway corridor that has 
already been proven by continuous operation for 166 years, to 
minimise visual impact and cost and allow prudent engineering 
solutions for a substantial proportion of its route:

• minimal tunnelling in Stoke Route vs 1.4km large diameter 
tunnels (at two separate locations) to 400 km/h design 
specification in Crewe scheme

• minimal major cuttings in Stoke Route vs 1.8km deep cutting 
in Crewe scheme.

These key Stoke Route advantages, delivered from the outset in 
2026 configuration, ‘carry forward’.  Further advantages accrue 
when the Ultimate extension is built by 2033, when compared to 
extending the Crewe scheme to the same point (refer 9.3):-
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• Stoke Route Ultimate requires 3.0km of small diameter tunnelling to 230 km/h specification, whilst the Consultation Route requires 3.8km of
large diameter tunnelling to 400 km/h specification.

• The Stoke Route Ultimate recycles an existing bridge under the M6 to cross the motorway without the risk and cost of disruptive major
engineering works.

Major highway connectivity is already in place direct to the Stoke HS2 station site vs major works required to provide highway access to the 
Crewe parkway site.  A full connectivity analysis has been carried out for the Stoke Route, producing a fully costed estimate of all works 
required (refer 13.3), but no such data has been published for the Crewe scheme.

Summary comparison of route engineering and environmental benefits
Stoke Route Accelerator
(2026)

Crewe Scheme
(2026)

Stoke Route Ultimate 
(2033)

Consultation Route 
(2033)

400 km/h tunnels 0km 1.4 km (2 separate tunnels) 0km additional 3.8km
230 km/h tunnels 0km 0km 3.0km 0km
Total tunnel 3.0km (small bore) 5.2km (large bore)
Major cuttings 0km 1. 8 km 0km 0km
Brownfield land on 
comparable sections > 80% < 5% > 40% < 5%

Comparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routesComparison of key features on section between the northern and southern points where the two proposals use different routes

Typology Urban Rural Recycles disused railway 
alignment for part of route

Entirely new build – complex 
bundling with WCML

M6 crossing None New viaduct Recycles existing bridge None

Highway connectivity
A500 expressway connecting 
north and south to M6 already 
in place

Major highways work 
required No further works in this phaseNo further works in this phase

Rail connectivity
Freed capacity enables vastly 
enhanced regional and local 
services (costs 
for new stations are included)

No additional stations 
provided No further works in this phase.No further works in this phase.
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HS2 THE STOKE ROUTE–STRATEGY
2

Much more than a railway: the smart way to the North



THE BIG PICTURE

HS2 is the UK Government’s proposal for a high speed railway 
(HSR), to be built in two phases.  Phase 1 runs from London to the 
West Midlands, and is scheduled to be operational in 2026.

HS2 The Stoke Route: much more than a railway is a 
comprehensive proposal for the Midlands to Manchester ‘western 
leg’ section of Phase 2 of the HS2 project.  The proposal was 
originally formally submitted to Government in January 2014, in 
response to the ‘Consultation Route’ published by HS2 Ltd to inform 
the public consultation on Phase 2 route proposals, which closed on 
31st January 2014. 

The objective of the Stoke Route is to define, demonstrate the 
technical feasibility of, and secure Government approval for, an HS2 
Phase 2 western leg route which delivers against core national 
policy objectives better than any other proposal.  

As Baroness Kramer, the Minister of State for Transport with 
responsibility for HS2, put in a letter to the Leader of Stoke-on-Trent 
City Council on 9th September 2014, the Secretary of State’s 
decision on the routing of Phase 2 will be informed by advice from 
HS2 Ltd and DfT officials which fully takes into account: 

“the best available methods for appraising and comparing benefits 
across different options and schemes in a consistent manner.  This 
includes an evaluation of the engineering, economic, social and 
environmental benefits to provide a sound basis for any decisions 
on the scheme.

[She continues, commenting on Lord Deighton’s Growth Taskforce, 
that all parties should] work together to ensure the country 
maximises the economic growth potential HS2 offers [...and the 
Government has…] already begun to work with local areas to 
maximise economic growth via strategic economic plans and is 
committed to supporting the development and delivery of HS2 
Growth Strategies for those places which will have HS2 stations.

In conclusion I would like to reiterate that no decisions have yet 
been taken on the route or station options for Phase Two.” 

This document sets out the business case for a specific Phase 2 
route, addressing all the aspects the Minister raises in her letter, and 
which offers the Secretary of State the strongest possible economic 
and technical package for adoption as the Phase 2 route, when the 
decision is made.
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On a strategic, macro-economic, and policy level, the optimum HS2 
should:–

• Connect cities.

• Facilitate economic growth in the cities it connects.

• Connect the cities of the Midlands and the North, to facilitate their 
cohesion into super-regions with sufficient scale to more effectively 
complement the UK’s only world-city economy (London) and 
therefore ‘take some of the heat out’ of the overheating economy of 
London and the South East.

• Connect cities with the spatial capacity to accommodate the 
population and employment growth on the scale HS2 could and 
should engender, without the destruction of greenbelt that would 
be required if that growth were to take place in the South East.

• Locate stations in the heart of cities, as opposed to ‘parkway-style’ 
urban-fringe locations. This is because city centre HSR stations 
are proven to generate growth, whereas parkways typically create 
very little employment.

• Integrate the once-in-a-century transformation HS2 will unleash, by 
means of comprehensive and clearly-articulated strategic 
masterplanning, with locally-led economic and urban development 
programmes. Such programmes should: 

• already be in progress, thus demonstrating the political will, 
planning regime and policy framework to deliver growth ‘on 
the ground’

• be in cities where physical development opportunities of very 
significant scale can be ‘packaged’, in order to attract the 
developer investment required

• be in cities where the connectivity impact of HS2 itself will be 
so transformational, that the potential uplift on development 
investment will be internationally competitive against other 
major infrastructure projects.

At the level of strategic engineering design, to meet the goals 
outlined above, the route must: –

• Ultimately deliver a dedicated HSL to Manchester and other key 
destinations in the North, using fully segregated HSL throughout.

• Also offer the ability to accelerate delivery of HS2’s strategic 
benefits by:

• bringing forward construction of the (southern) section of HSL, 
to coincide with 2026 opening of Phase 1, so that HS2 trains 
can reach a strategically useful destination further north seven 
years earlier than originally planned; and

• integrating existing Network Rail ‘classic lines’ into the route in 
2026 configuration, so that direct HS2 services can run to 
Manchester and other key northern destinations, using 
Eurostar-sized classic compatible trains at that early date.

• Have a lower environmental impact than any other proposal. The 
route should use uncontentious brownfield corridors wherever 
possible, as opposed to high impact new build HSL through 
greenfield sites.  
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Overall the route should be better, cheaper, faster and greener than 
any other proposal.

The route should have an ‘oven-ready’ business case addressing all 
relevant aspects, which is capable of adoption by Government.

That business case should set out all key economic, engineering, 
cost, operational and commercial aspects to the level of detail 
required at this relatively early stage, so as to enable Government to 
fairly, fully and competitively compare the route with any other 
credible proposal.  

Full and balanced appraisal is essential, to ensure the taxpayer 
gets:

• the best possible railway

• as soon as possible

• at the lowest possible cost

• with the maximum potential to deliver economic growth.

This document is that business case.  
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HS2 should not be about engineering.  HS2 is about cities.

Firstly, the geo-economic impact of transport plays itself out 
over centuries to millennia, not years. 

This NASA shot of Europe by night shows major clusters of 
population, with relative importance shown by the intensity of 
night time city lights. Each pixel is 10 square kilometres.

It is clear to see that most 21st Century cities still cling to the 
coastal or riverine locations which held sway from the Bronze 
Age to the 18th Century, or are still strung along the historic 
routes linking the trade fairs and pilgrimage destinations of the 
Middle Ages. 

It is also clear that physical geography only plays a role when 
major barriers are ‘in the way’. The great wall of the Alps 
preventing northward expansion above Italy’s Renaissance 
cities is an immediately apparent example.  

The sheer emptiness of the Sahara is, of course, the clearest 
purely geographic barrier.

The enduring power of a transport corridor to shape urban 
development is best illustrated by the Rhine carving its 
glowing arc from Switzerland to the delta.

It is essential that we take the UK’s most important transport 
investment decision this century from a suitably strategic 
perspective. 

Transport shapes cities. For centuries.

HS2 should not be about engineering.  HS2 is about cities.
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In the UK, the legacy of the Industrial Revolution is apparent. 
Powered by steam, engineered with pragmatic genius, and funded 
with capital generated by the transfer of wealth from the land into 
industry, Britain’s 19th Century railways still shape the economic 
geography of our islands today.

In Britain’s ‘golden age’ of rail, transport was freed for the first time 
from corridors defined by navigable water, as the two great arteries 
connecting Birmingham to Leeds in the east and Liverpool/
Manchester in the west so clearly show.

But railways were (and still are) constrained by geographic barriers. 
With the Pennines forming the spine of Britain, the new corridors of 
power are forced to split in the Midlands into ‘eastern’ and ‘western’ 
branches, to Yorkshire and Lancashire respectively.

Because high speed trains are still inherently limited by the 
essentially Victorian technology of steel wheels on steel rails, HS2 
itself is fundamentally shaped by the same strategic geography.

The map above shows an overview of the proposed HS2 project, 
both Phase 1 and the Phase 2 branches to Leeds and Manchester.
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The Stoke Route is a fundamentally western leg plan, but it should 
be noted that the Stoke Route team fully supports construction of the 
eastern leg to Leeds. It is equally imperative that the city-regions of 
the East Midlands and Yorkshire are connected to the UK’s new 
strategic spine.

Support for Yorkshire and East Midlands connections to HS2 being 
noted, we can now focus on the Phase 2 western leg route between 
Birmingham and Manchester.

The great dark gash of the Pennines is more clearly visible at the 
scale above, with only two slender ribbons of light connecting the 
great conurbations of Yorkshire and the North West.  These are the 
M62 corridor in the south and M65/A650 looping across the north).

It is also plainly clear that there is only one major urban area on the 
HS2 corridor between Birmingham and Manchester.

That conurbation is the city of Stoke-on-Trent and the adjoining 
areas of Newcastle-under-Lyme and the Staffordshire Moorlands. 
For brevity, this business case refers to the conurbation, identified 
by the blue oval below, as “Greater Stoke”. The population of the 
Greater Stoke conurbation is approximately 470,000.  That’s around 
twice the size of Milton Keynes, or roughly equivalent to the 
population of Edinburgh or Liverpool.

Given the strategic, and very long-term, synergy between 
transport and cities, there is a compelling logic for routing 
Britain’s most significant 21st Century strategic transport 
investment through the only city on the western leg.  

This is not only because Stoke-on-Trent is a city, but because the 
conurbation is already delivering a programme of profound urban 
transformation and economic development, which is planned to add 
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the equivalent to another city the size of Milton Keynes, with 
population growth to around 750,000 by 2050.  

HS2 can be integrated into this programme, and will substantially 
accelerate it.

The Stoke Route offers HS2:

• the immediate commercial benefit of adding a catchment twice the
size of Milton Keynes to the commercial case for the railway;

• the substantial growth benefit of another Milton Keynes-sized
market contributing to the project’s ongoing business case;

• the greatest potential to deliver on HS2‘s own policy agenda, by
engendering and accelerating growth, by creating a key location
at the fulcrum of a Midlands to Manchester super-region; in

• the only city on the entire HS2 route able to accommodate growth
on this scale (i.e. sufficiently large to make a significant
contribution to de-stressing London and South East) in large
measure on readily available brownfield land in and around the
city core; which is also

• the only city on the entire route with a readily available brownfield
corridor directly through the heart of the conurbation, which
enables fully segregated, low impact, HSL to be constructed; to

• the only ready-made site on the entire HS2 route which is capable
of accommodating a major HSR station with full interchange to
classic rail and local transport; which is also

• the only station site on the entire HS2 route with an existing major
trunk road providing ready-made highway access to within 25

metres of the station location to/from the motorway network and a 
wide regional catchment.

It is now universally accepted that HS2’s primary purpose is not to 
engineer a railway for the greatest possible speed. Rather the 
politics and policy driving HS2 is now primarily about strategic 
economic benefits.  And, importantly, the consensus view is that 
these benefits are best captured in cities.

As Lord Deighton puts it in his report to Government “HS2 Get 
Ready. A Report to Government by the HS2 Growth Taskforce,”

“If we are to truly help our cities to achieve their economic potential, 
we need to ensure that HS2 stations are located (and designed), to 
maximise economic growth [...and...] We strongly recommend that 
the Government, in making decisions on Phase Two station 
locations, should undertake a thorough examination of local 
evidence to assess economic growth potential in each possible 
location.” Deighton: op cit, p28

Lord Deighton’s view is echoed by Lord Adonis, himself an early 
political champion of HS2, when making his proposals for strategic 
development in conurbation-scale urban areas:

“Local authority leaders, acting collectively over a city or county 
region, [should] take direct responsibility for transport and other 
economic functions, on a similar basis to the Mayor of London. [...]

Growth plans should involve commitments by local authorities to 
pool additional resources to invest strategically across their local 
economy. In return, multi-year budgets to drive local economic 
growth should be allocated, including the devolution of funding for 
infrastructure, [...]
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Central government should devolve the full revenue from Business 
Rates [...] to help fund infrastructure priorities agreed in their growth 
plan. This should be revenue neutral to the Exchequer through 
offsetting reductions in government grants and the existing reset 
period should be extended. This tax devolution will provide big 
growth incentives to local decision makers.”  
Source: Mending the fractured economy: smarter state, better jobs. 
Final report of the Adonis Review. An independent review for the 
Labour party, supported by Policy Network.

Later chapters of this book argue in much greater detail how the 
Stoke Route delivers the benefits outlined in the bullets on the 
previous page and, in doing so, delivers strongly against the 
strategic economic and cities agenda discussed above, which is 
now central to the entire HS2 project.

Let us address the issues at strategic level.

As published by HS2 Ltd in July 2013, to inform public consultation 
on Phase 2, the proposed route between Birmingham and 
Manchester does none of the things outlined above.  

Instead, as shown on this page, the HS2 ‘Consultation Route’ follows 
the old ‘speed above all’ agenda, proposing a very high impact, 
largely greenfield, alignment which ‘goes the long way round’ to 
Manchester, and which bypasses the only city on its route.

As argued in detail later, HS2 adopted ultra high speed and 
extraordinarily expensive engineering parameters, designing for a 
theoretical 400 km/h or 250 mph – a speed which no train on earth 
achieves in passenger service.  Because exceptionally gentle curve 
radii and very shallow gradients are required to meet this  
specification, HS2’s engineering requirement have inevitably taken 

precedence over economics. Basically the railway, as originally 
specified, has forced itself to avoid routing through those city centre 
locations where it would deliver maximum economic benefit.

Again viewed from space, the Consultation Route is shown below.

The orange lines to the east of Birmingham represent sections of 
HS2 which will be delivered in Phase 1, which extends to a northern 
limit at Handsacre, near Lichfield, where the black line starts, 
representing the Consultation Route proposal for Phase 2 western 
leg.  The white oval identifies Greater Stoke. “C” represents Crewe, 
Stockport and Macclesfield are S and M respectively.
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For reference, the black line representing the Consultation Route 
Phase 2 section from the end of Phase 1 at Handsacre, via the 
Knutsford Triangle and the branch line into Manchester, is estimated 
to cost approximately £8.4bn. 

➡ The Manchester branch is designed to only 230 km/h (144 mph) 
and the last 12km of it (from close to Manchester Airport into the 
city) are in tunnel.

➡ The two remaining sides of the triangle, and the HS2 mainline 
northwards to the point where it rejoins WCML at Golbourne near 
Wigan, are estimated to cost a total of around £1.6bn.

Not only is Greater Stoke bypassed, but also the important rail 
markets of Stockport and Macclesfield are disadvantaged too. 

The omission of Stockport is particularly damaging, as that station 
serves a strong rail market with a well above-average proportion of 
first class and other premium-priced ticket sales due to its affluent 
catchment, with many driving in from a wide swathe of the 
Manchester and Cheshire outer suburban catchment to use 
Stockport as a Park & Ride railhead.

 HS2’s Consultation Route also proposes to bypass Crewe, but this 
time by means of an extremely expensive 3.8km tunnel.  

➡ In total this would require 7.6km of twin bore tunnelling, with each 
bore of a massive 10.9m diameter, to accommodate the air 
pressure effects of trains passing through at the theoretical 400 
km/h speed underlying the design specification.

Source http://assets.hs2.org.uk/sites/default/files/image_library/
phase2_cons/crewe%20map.jpg

As can be seen from the map on this page, a junction from HS2 to 
WCML is provided south of Crewe, in the Basford area, currently the 
site of extensive railway yards. 

The only high speed services which HS2 propose to stop at Crewe 
are one train per hour (tph) to Liverpool and 1tph towards Preston 
and Scotland.  These 2tph, with their mirroring 2tph southbound, 
would stop at the existing Network Rail station.  No HS2 station is 
proposed for Crewe under the Consultation Route scheme.
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In short, there are a number of obvious, and expensive, flaws with 
the Consultation Route, and a stark mismatch between a railway led 
by (over)-engineering, and the primarily economic policy objectives 
now driving HS2.

The Stoke Route is designed to provide a better answer to the twin 
question HS2 Phase 2 poses, namely: “what’s the best way to bring 
the full benefits and connectivity of HS2 to the North, and how can 
HS2 generate maximum economic growth?”

In answer to that question, the next section of this chapter outlines 
the key points of the Stoke Route case.  

Later chapters present the evidence in more detail.  

A full suite of supporting reports, produced by an independent 
consultant team including many of the UK’s most respected 
economic and technical experts, further supports the case and is 
being used by the Stoke Route team to provide detailed evidence of 
the merits of the case to Government.
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STOKE ROUTE: ULTIMATE CONFIGURATION
As argued in the previous section, the Stoke Route is designed to 
address the strategic and economic objectives of HS2.

It delivers a more comprehensive and more compelling economic 
solution to the Phase 2 challenge, precisely because it routes the 
railway through the heart of the only city on the western leg between 
Birmingham and Manchester.

And it also delivers a technically and commercially better railway.

A key design principle of the Stoke Route is that it will ultimately 
create a fully segregated HSL route to Manchester and the North, 
delivering broadly similar benefits to the line proposed under the 

Consultation Route.  And it will do so by, or before, the 2033 target 
date for completion of the full project. 

Another key principle was that it should do so at lower cost and with 
less environmental impact.  

It should also de-risk the project by substituting simpler engineering 
for complexity wherever possible.

The schematics on the following page contrast the Consultation 
Route when fully built in 2033 with the Stoke Route in its Ultimate 
configuration.  For clarity, sections which are constructed before 
Ultimate completion are omitted in this overview.
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The illustration shows the Stoke Route in Ultimate configuration, 
alongside the Consultation Route originally put forward by HS2 Ltd. 

As can be seen above, the first 32.6 km from Handsacre northwards 
from the end of Phase 1 is identical in both plans.  This line is 
engineered to allow full ‘continental’ loading gauge trains to operate 
at a regular service speed of 330 km/h (204 mph).  

➡ HS2 refer to these trains as ‘HS2 captive’ units, because although 
they share the same track gauge (1,485mm between the rails) as 
the UK’s classic network, they are built to exploit the more 
generous bridge, tunnel and lineside loading gauge found in 
continental Europe.  They are ‘captive’ because they cannot 
leave the dedicated HS2 line, otherwise they would collide with 
the smaller-sized bridges and tunnels on the classic network and 
would foul the platform edges in existing stations. 

The red line shows the section of Consultation Route which would 
not be constructed under the Stoke Route.  As discussed in detail 
later, one of main ways by which the Stoke Route derisks HS2 is by 
allowing this particularly complex section of the Consultation Route 
to be deleted.  Amongst the complexities within the red section, the 
following stand out:

• 3 separate tunnels to 400 km/h twin bore design specification, 
totaling 10.4km of actual tunnel (5.2km x twin bore all at 10.9 metre 
diameter), one of which runs for 3.8km under the town of Crewe 
and its existing station;

• 1.8km of major cutting, between 14 and 20 metres deep; and

• a junction between HS2 and WCML at Basford, south of Crewe, 
which is already one of the most complex junctions on the UK rail 
network, and therefore one of the most risk-laden locations into 
which to attempt to introduce additional traffic.

Turning now to the Stoke Route, all of which is designed to full HS2 
captive or continental loading gauge, the sections are as follows:-

• The purple line is designed for 330 km/h operations and is almost 
entirely built in the uncontentious brownfield corridor alongside the 
existing Network Rail Manchester – Stoke-on-Trent – London ‘North 
Staffs Railway’ section of WCML.

• The orange section is designed for up to 230 km/h (144 mph) and 
takes the line through the heart of Stoke-on-Trent, running on ex-
railway brownfield immediately adjacent to the existing line 
throughout.  The 230 km/h standard has been adopted, as it is 
widely used for urban sections of HSL throughout Europe. 
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➡ A good example is the central section of HSL-Zuid in the 
Netherlands.  

➡ The entire Hamburg - Berlin HSL is also built to 230 km/h, setting 
a directly relevant precedent for lines built on an existing railway 
corridor, as will be the case here.

• The green dot represents the major station to be constructed
directly in the City Centre, offering easy interchange between HS2
and the immediately adjacent classic rail network.

• The station is also immediately adjacent to the A500
expressway, which gives access to both Junctions 15 and 16
of the M6.

• A full suite of public transport, highway and walking/cycling
connectivity measures has been included (and costed) to
ensure this major hub offers optimum access to the HS2 for
the maximum number of passengers, whose journeys will
originate from a wide range of local and regional locations

• At the northern end of the orange section, a 3km tunnel is
included, carrying the alignment under the steep hill at Talke.  This
tunnel is significantly less costly to construct than the (greater
length) of tunnel on the deleted red section.  This is because only
8.6 metre diameter is required, due to the lower air pressure at the
lower speeds appropriate for urban HSL.

• The blue line represents new build HSL to full 330 km/h
specification, which heads broadly northwest across the generally
unchallenging and flat terrain of the Cheshire Plain.

• To reduce environmental impact, the eastern half of the blue
section recycles a redundant railway corridor, to avoid the
town of Alsager.

• To reduce cost, complexity and risk, the alignment passes
under the M6 through an existing bridge which was originally
built (helpfully to an exceptionally generous loading gauge) to
accommodate the now-redundant railway.

• The white arrow indicates the location, near the hamlet of
Occlestone Green, some 11km north of Basford, where the Stoke
Route rejoins both the Consultation Route and WCML.

• This is the most northerly point where the Consultation Route
and WCML are ‘bundled’ alongside each other.

• Occlestone Green is therefore the optimum point to rejoin both
the HSL and the classic railway.  This is the most northerly
point at which classic compatible trains proceeding to
Liverpool can leave HS2 to join the WCML trunk line to access
Weaver Junction, where the line to Liverpool diverges.

This acceleration of Liverpool services (and to Warrington etc) 
occurs regardless of whether or not the remaining northern 
section of the Consultation Route is constructed. 

It occurs because Stoke Route HS2 services to these 
destinations proceed further north on HSL than under the 
Consultation Route plan, which foresees trains leaving HS2 at 
Basford, south of Crewe, then stopping at Crewe station, then 
proceeding at lower WCML speeds until they pass the point 
where the two routes converge at Occlestone Green
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• The alignment towards Occlestone Green has also been 
selected because its northwesterly heading would allow a 
simple ‘straight on’ extension of a fully segregated 330 km/h 
line towards Merseyside, should Liverpool win its ‘20 Miles 
More’ campaign for a dedicated HSL link to the city.

• North of Occlestone Green, the remainder of the Consultation 
Route is identical.

• Both the southern and northern identical sections are therefore 
cost-neutral in any appraisal of the Stoke Route against a route via 
Crewe.

The table on this page summarises the key competitive advantages 
of the Stoke Route in this Ultimate configuration versus the route via 
Crewe.

The Stoke Route saving in capital cost is largely due to the 
elimination of the complexity and risk of the extensive civil 
engineering works on the deleted red section and its substitution by 
much simpler HSL, largely constructed on readily available railway 
brownfield.  Later chapters provide the detail.
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Stoke Route ‘Ultimate’ Consultation Route
Total cost from 
Handsacre (end of 
Phase 1) to Manchester

£7.1bn
incl. HS2 station and 
connectivity package

£8.4bn
no station and 
connectivity is incl 
in HS2 cost

Journey time Euston – 
Old Oak Common – 
Manchester

1h 20m 1h 20m

Size of market served 
between Birmingham 
and Manchester

470,000 (now)
750,000 (2050) zero

400 km/h tunnels (3 
separate) 0km 5.4km

230 km/h tunnels (1 in 
total) 3km 0km

Deep cuttings 0km 1.8km
Proportion of brownfield 
between points at which 
routes diverge and 
rejoin.

>40%
entire route through 
city

<5%
entirely rural 
except Basford



STOKE ROUTE: ACCELERATOR CONFIGURATION
The Stoke Route has also been designed to accelerate the benefits 
of HS2, by integrating the existing Network Rail classic lines to allow 
direct HS2 services to Manchester and other key destinations from 
2026, i.e. at the same time Phase 1 enters service.

Reflecting on the timescale for HS2, it is worth noting that the 
project’s protracted evolution has been damaging to UK 
competitiveness. 

Whilst Britain has been debating a high speed link to the North, 
China has constructed over 16,000 km of HSL and Spain has built 
over 6,000 km, to take just two examples. 

Japan has had high speed rail since the first Shinkansen operated 
in 1964. 

➡ Whilst Britain’s first domestic HSR is not scheduled to open until 
2026, 62 years after the Tokyo - Osaka Shinkansen line, Japan 
itself will by 2027 have replaced the Tokyo – Nagoya section of 
that line, a distance roughly equivalent to London – Manchester, 
with 500 km/h (311 mph) maglev trains.

As the above points illustrate, HSL is a matter of strategic national 
importance. Many of Britain’s global competitors have operated HSL 

44



networks for decades, and the most advanced are now moving on 
to the next generation of ultra high speed transport. 

To redress this situation, it is imperative that the solution adopted for 
HS2 must accelerate a high speed link to the North by several 
years. 

The Stoke Route is designed to do just that. The Stoke Route is 
designed to enable the public investment in HS2 to deliver its 
economic benefits in the shortest possible period.

Early delivery of a high speed link will not only bring forward the 
strategic benefits of HS2, but it will also make the construction of the 
full project more likely, because an accelerated link to the North will 
generate millions of pounds of revenue several years earlier, 
therefore derisking the overall project and underpinning its viability.

Accelerated delivery of key HS2 links will also create additional 
transport economic benefits.  These notably include ‘Value of Time’ 
savings, which weigh positively in ‘narrow’ transport economic 
appraisal (e.g. cost:benefit metrics which do not take population 
and employment growth into account).
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The graphic below presents the Stoke Route in its ‘Accelerator’ 
configuration, which is designed to be operational in 2026, at the 
same time as Phase 1 from London enters service.

As with the Ultimate (2033) configuration described earlier, the first 
32.6km from Handsacre northwards from the end of Phase 1 is 
identical to the Consultation Route in the Accelerator (2026) plan.

To recap, the purple line is fully segregated HSL, designed for 330 
km/h operations, built almost entirely in the uncontentious brownfield 
corridor alongside the existing Network Rail line.

The orange section then takes the line through the heart of Stoke-
on-Trent, running on ex-railway brownfield immediately adjacent to 
the existing line throughout.  

The green dot represents the major station to be constructed 
directly in the City Centre, offering easy interchange between HS2 
and the immediately adjacent classic rail network, and with superb 
access from public transport and from the A500 expressway.

➡ HS trains will reach Stoke-on-Trent HS2 station in approximately 
53min:30sec after leaving Euston, including the stop at Old Oak 
Common, where all HS2 trains are proposed to call, to provide 
interchange with Heathrow Express and CrossRail.

All the above elements are delivered in 2026 but, as illustrated in the 
previous section, are then also incorporated in to the Ultimate Route.

Turning now to the other components of the comprehensive solution 
delivered by the Stoke Route in its 2026 Accelerator form.

The dark green line is the existing classic railway from Stoke-on-
Trent via Kidsgrove, Macclesfield and Stockport to Manchester.

• In Accelerator configuration, HS2 classic compatible trains will join
the classic line at the northern boundary of the Stoke-on-Trent city
area, north of the new HS2 station.

• Costs have been included for a optional ‘light upgrade’ to improve
both capacity and line speed on the Kidsgrove to Manchester
section of the existing railway. This will enable a
London – Manchester HS2 journey of 1h 20m, i.e. exactly the
same as the Consultation Route, but seven years earlier, at
approximately £5bn less capital cost.

The light green section running West from the north end of Greater 
Stoke is the short existing electrified classic line connecting Stoke-
on-Trent to Crewe via Alsager.  
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• Again, costs have been included for the minor remedial works 
required for this section, to enable HS2 services to run via Stoke-
on-Trent, and then proceed via Crewe on to the WCML trunk route 
(shown in grey) towards Liverpool or Warrington, Wigan, Preston 
and onward to Cumbria and Scotland.

➡ It should be noted that classic compatible HS2 trains can, from 
Day 1, proceed from Stoke-on-Trent HS2 station via the existing 
network to serve the existing Crewe station (thus maintaining the 
interchange possibilities offered at that classic railway junction, to 
destinations such as North Wales).

➡ Such trains would reach Crewe in 67 minutes, having served a 
major additional market of 470,000 population on the way.

➡ This is only six minutes slower than the 61 minute timings that 
would be possible via the red section, which adds zero ridership 
to the business case, and is significantly more costly to build.

➡ Such a train could travel, for example, London – Stoke – Crewe – 
Warrington and then onward to other WCML destinations.  This is 
possible, without any major engineering to reconfigure the 
existing railway, because all the junctions ‘point the right way‘ to 
allow such a service.

➡ However, a London – Crewe – Stoke service cannot operate, 
because the junction layout at Crewe would enforce an 
operationally unfeasible reversing maneouvre.  

The very short light green section curving to the northeast just above 
Stockport is the existing line from Heaton Norris Junction to Guide 
Bridge on the trans-Pennine route.

• Once again costs have been included for the redoubling, 
resignalling and electrification of this line.

• This ‘in-fill’ upgrade enables Stoke Route HS2 trains to access the 
existing trans-Pennine line at Guide Bridge, and then proceed to 
Huddersfield (a key node for the important West Yorkshire market) 
and on to Leeds and beyond.  The electrification and capacity 
enhancement of the trans-Pennine line is already committed 
spend, and will be complete well before HS2 arrives.

• Stoke Route HS2 trains would reach Huddersfield in 1h 48m and 
Leeds in 2h 13m after leaving Euston.

With its West Yorkshire connection, the Stoke Route adds a vital 
East-West dimension to the fundamentally North-South HS2 project, 
thus addressing the agenda for transformed connectivity between 
the cities of England’s Greater North, as articulated on 23rd June 
2014 by the Chancellor of the Exchequer, when George Osborne 
launched his “HS3” vision by stating: “We need a northern 
powerhouse. Not one city, but a collection of cities – sufficiently 
close to each other that combined they can take on the world.”

For the avoidance of doubt, the Stoke Route’s connecting chord 
towards Yorkshire could equally well link into whatever new or 
upgraded railway is eventually built in response to the new political 
consensus that transformed East-West connectivity is required.  But 
the Stoke Route has been designed to deliver its benefits from 2026 
on the existing line – a new line across the north is not a 
precondition.

The table on this page expands the earlier comparison of the Stoke 
Route in its Ultimate configuration versus the Consultation Route.  
The table now includes the Stoke Route Accelerator package. It is 
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readily apparent that the Stoke Route delivers a great deal of benefit in 2026, thus making it more likely that the full route will be built, not only 
by generating early ridership and revenue to bolster the commercial case for HS2, but also by delivering so much benefit at (comparatively) 
so little capital cost
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Stoke Route Accelerator Stoke Route Ultimate Consultation Route
2026 2033 2033

Total cost from Handsacre (end of Phase 1) to 
Manchester

£3.4bn
incl. HS2 station and 
connectivity package

£7.1bn in total including 
2026 Accelerator works.
incl. HS2 station and 
connectivity package

£8.4bn
no Crewe station and 
associated connectivity is 
incl in cost

Journey time Euston – Old Oak Common – Manchester 1h 20m 1h 20m 1h 20m

Size of market served between Birmingham and 
Manchester

470,000 (now)
750,000 (2050)
470,000 (now)
750,000 (2050)

zero

400 km/h tunnels 0km 0km 5.4km (3 separate)
230 km/h tunnels 0km 3km (1 in total) 0km
Deep cuttings 0km 0km 1.8km
Proportion of brownfield north of points at which routes 
diverge

>80%
entire route through city, 
remainder on existing line 

>40%
entire route through city

< 5%
all rural except Basford



STOKE ROUTE: FINAL OUTCOME
As we have seen, the Stoke Route has been designed with two 
configurations in mind.

In Ultimate configuration, it enables fully segregated HSL to reach 
Manchester and Wigan broadly along the lines of the Consultation 
Route, but with the addition of a major market of around half a million 
people to HS2 business case.

In Accelerator configuration, as the name suggests, the Stoke 
Route accelerates the benefits of HS2, by integrating the existing 
Network Rail ‘classic lines’ to allow direct HS2 services to 
Manchester and other key destinations from 2026.

It should be stressed that the links provided by the Stoke Route in 
Accelerator configuration do not just ‘fill in the gaps’ until the 
Ultimate route is completed, they remain in service for the long term.

Thus the Stoke Route offers two routes to Manchester and other key 
destinations in the long term, which is useful in both capacity and 
resilience terms. These routes also offer a long term employment for 
the classic compatible train fleet, with even more direct services 
becoming possible onto WCML and the trans-Pennine line as core 
services are taken over by HS2 captive units, which will be able to 
operate further north once the full line is completed.
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The map below illustrates the Stoke Route in its ‘endgame’ 
condition, with both the Accelerator and Ultimate route sections in 
service.

From Day 1 of Phase 2, the Stoke Route offers direct HS2 services to 
more markets than any other western leg configuration.  Long term it 
offers even more.

From Day 1 of Phase 2, only the Stoke Route can add an entire city 
to the economic case for HS2. Long term, that city becomes even 
more important as HS2 accelerates its development and its 
population grows by the size of another city.

From Day 1 of Phase 2, only the Stoke Route enables HS2 to meet 
and beat its own strategic economic objectives, not only by creating 
a powerful Midlands to Manchester super-region, but also by 
binding together the cities of the North, east to west across the 
Pennines. Long term the Stoke Route is ready-made to link in to a 
trans-North ‘HS3’, whatever form that railway eventually takes.

From Day 1 of Phase 2, only the Stoke Route can offer all these 
benefits and enable direct HS2 trains to Crewe, where they can 
provide interchange for North Wales and elsewhere, without any 
major reconfigurations or a new station. Long term, only the Stoke 
Route can maintain these benefits, whilst also offering a route which 
bypasses the cost, complexity and risk of attempting to integrate 
HS2 into such a mission-critical nodal point on WCML.

From Day 1 of Phase 2, in 2026, only the Stoke Route can get an 
HS2 train to Manchester in one hour and twenty minutes.  Long 
term, only the Stoke Route offers two routes that do so.

Only the Stoke Route can deliver that trip time for £3.4bn.  In 2026.
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THE CREWE SCHEME

As discussed in the ‘big picture’ introduction HS2 is no longer about 
speed. It is about strategic economics. And it is about cities.

On 31st January 2014, the Stoke Route team made a 
comprehensive proposal to deliver greater strategic economic 
benefit, seven years earlier, by accelerating construction of the first 
section of Phase 2. 

The Stoke Route Accelerator then multiplies those benefits by 
routing HS2 through the only city between Birmingham and 
Manchester, and the only urban location on the entire HS2 route able 
to accommodate further city-sized growth, in large measure on 
readily available brownfield land.

Early revenues and early demonstration of HS2’s ability to engender 
economic transformation in turn makes construction of the Ultimate 
system more likely.

No doubt recognising the strengths of this approach, HS2 Ltd too 
proposed an ‘accelerator’ plan, when Sir David Higgins, HS2 
Executive Chairman, tabled his Crewe scheme on 17th March 2014. 
There is much in Sir David’s general approach to improving and 
optimising HS2 with which the Stoke Route team agrees.

We agree that HS2 should not ‘pause’ on Phase 1 completion in 
2026.  This risks losing legislative momentum and construction 
continuity.

We agree that full captive loading gauge HSL should be 
constructed by 2026 to a more economically and strategically 
beneficial location further north. 

We agree that HS2 should seek an interim solution which is planned 
integrally with Network Rail’s Control Period 6 spending round (2019 
– 2024), in order that the existing classic rail network can be used to 
allow classic compatible trains to access Manchester and other key 
destinations from 2026, until such time as the full HSL is completed.

We agree with Sir David that it would be possible to use the classic 
rail network in unmodified form to enable classic compatible units to 
continue their northward journeys from whatever point is reached by 
HSL at the 2026 interim point.  

We do not agree that a routing via Crewe is preferable.  Crewe 
entails more cost and risk than a routing via Stoke-on-Trent, but 
delivers significantly less benefit.
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This schematic features solely the Manchester route to facilitate clear comparison between the Stoke Route and the Crewe scheme.  It is 
important to recall that another key point of difference is that the Stoke Route also offers direct HS2 services to many other important markets 
besides Manchester – such as the 8 million annual rail users in Macclesfield, Stockport and Huddersfield – as opposed to Crewe, which 
majors on passengers changing trains for indirect services to quantatively smaller markets, such as the 3 million annual rail users on the 
North Wales line. 

The three stop service referenced in the graphic for the Stoke Route are Old Oak Common, Stoke-on-Trent and Stockport; for Crewe the 
three stops are Old Oak Common, Crewe and Wilmslow.  The one stop Stoke Route service calls at Old Oak Common only.

Essentially the question is: which interim plan provides most benefit in its own right, and offers the best platform for future extension? 
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Crewe Scheme
HS2 from Euston to
Manchester in 2026
1h 40m with 3 stops

32.6 km new build 
High Speed Line (HSL) 
identical in both plans

Start 
Phase 2

27.5 km high impact rural 
HSL, incl. 2 major tunnels 

& a major cutting

Complex new station: 
Parkway outside Crewe

51.1 km existing Network Rail line to Manchester 
(via Macclesfield) used by HS2 trains 

to provide direct service.

Existing Crewe station 
demolished

51.5 km existing Network Rail line to Manchester 
(via Wilmslow) used by HS2 trains 

to provide direct service.

Only 4km rural + 
16 km brownfield: 
low impact next to 

existing railway

Current station retained 
& local rail enhanced

Economical new HS2 
station in heart of city

Rationale: to allow passengers to change trains

Rationale: to maximise economic growth

Extensive rebuilds around complex junctions on 
UK’s busiest railway bring major costs & risks

No major junction rebuilds etc. required

Stoke Route
HS2 from Euston to
Manchester in 2026
1h 34m with 3 stops

£3.0 bn 
capital cost 

estimate

£5.4 bn 
capital cost 

estimate

Crewe Scheme!
2026

Stoke Route!
2026

Stoke Route
HS2 from Euston to
Manchester in 2026
1h 20m with 1 stop

£3.4 bn 
capital cost 

estimate



To aid comparison, the Crewe scheme (orange) and the Stoke 
Route Accelerator (purple) are presented in map form on this 
page, showing both new build HSL sections to their respective 
2026 northern limits, and the main Network Rail lines which would 
be used to reach more northerly points.

A later chapter dissects the technical and cost aspects of the 
Crewe scheme in more detail, the current section simply distills the 
key points in order to inform the discussion of the strategic 
economics of urban development which forms the last section of 
this introductory chapter. 

It is also necessary to provide an overview of the Crewe scheme at 
this point, because a comparative analysis of Stoke Route 
economic benefits versus the Crewe scheme is necessary to 
inform the full, balanced and competitive appraisal of the two 
routes which the Government must undertake before deciding 
upon the Phase 2 route.  This key debate is presented in Chapter 
2.

The fundamental point of contention is that Stoke-on-Trent is a 
much more beneficial point for the 2026 extension of Phase 1 to 
reach, offering far greater strategic and economic benefit 
compared to Crewe, with far less cost and risk. 

Both routes allow direct HS2 services running off on the existing 
WCML to reach Runcorn and Liverpool in 2026, and further 
northwestwards towards Preston and Scotland.  

53



As the previous schematic (p52) illustrates, trip times to the key 
destination of Manchester are quicker via Stoke-on-Trent than via 
Crewe. 

But the slower route (Crewe) is more expensive by an estimated 
£2.3bn (74%).  This very substantial difference in capital costs 
arises because of the issues which are highlighted in the red 
boxes below the Crewe station location in the schematic.

Whereas the Stoke Route simply restores to railway use a largely 
railway brownfield corridor, with ample spare land to 
accommodate the new line, the Crewe scheme requires major 
works. 

• Firstly, the scheme calls for demolition of the existing Crewe
station.

• This is replaced with a new station in a parkway-style location at
Basford, some way south of the town.

• This relocation in turn necessitates a major reconstruction of the
south-facing Crewe South junctions, because they now lie north
of the new station and thus ‘point the wrong way’.

Adding to the cost is the fact that all these works – demolition of a 
12-platform station, construction of a 13-platform replacement, 
and major re-engineering of one of the most complex set of 
junctions in Britain – must all take place whilst Britain’s busiest 
railway remains operational throughout.  

The risks, and indeed the probability of major disruption, can 
hardly be overstated.

The Crewe scheme is discussed in more detail in a later chapter.  
The table on the next page summarises the key benefits of the 
Stoke Route versus the Crewe scheme (with both in 2026 
configuration) and then Stoke Route in Ultimate configuration 
versus the Consultation Route, which would be extended north 
from Crewe under Sir David’s proposals.

The Stoke Route Accelerator was designed from the outset to do 
precisely the job that Sir David wants HS2 to do in 2026.  

The Stoke Route simply does that job better.

Sir David Higgins is right to want to 
accelerate HS2 to the North.

But Crewe is the wrong place to do it.

The Stoke Route offers the UK the best 
possible means of bringing the 
benefits of HS2 to the North.
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Key Factors Stoke Route Accelerator Stoke Route Ultimate Crewe Scheme Consultation Route
Opening Date: 2026 2033 2026 2033

Total capital cost from 
Handsacre (end of Phase 1) 
to Manchester.

£3.4bn
incl. HS2 station and 
connectivity package

£7.1bn
incl. HS2 station and 
connectivity package

£5.4bn
incl. HS2 station and 
connectivity package.

£8.4bn
no station and roads incl in 
HS2 cost.

Journey time:
Euston – Old Oak Common – 
Manchester

1h 20m 1h 20m 1h 34m 1h 20m

Size of additional market 
served between Birmingham 
and Manchester

470,000: Greater Stoke population now
750,000: planned population by 2050
470,000: Greater Stoke population now
750,000: planned population by 2050

70,000 (Crewe) zero (bypasses Crewe in 
tunnel)

Transport economic benefits 
(60 year NPV)

Stoke Route combination of ≥ £2bn cost saving, plus greater revenue and Value of Time benefits from 2026 
means Stoke Route is always ≥ £2.8bn (60 year NPV) better than Crewe.
Stoke Route combination of ≥ £2bn cost saving, plus greater revenue and Value of Time benefits from 2026 
means Stoke Route is always ≥ £2.8bn (60 year NPV) better than Crewe.
Stoke Route combination of ≥ £2bn cost saving, plus greater revenue and Value of Time benefits from 2026 
means Stoke Route is always ≥ £2.8bn (60 year NPV) better than Crewe.
Stoke Route combination of ≥ £2bn cost saving, plus greater revenue and Value of Time benefits from 2026 
means Stoke Route is always ≥ £2.8bn (60 year NPV) better than Crewe.

Growth in GVA: Net – KPMG 
analysis for HS2: Total impact 
= Stoke/N Staffs + S Cheshire

Net plus £166m p.a.
= +£96m Stoke/NS +£70m S. Cheshire
Net plus £166m p.a.
= +£96m Stoke/NS +£70m S. Cheshire

Net minus £1m p.a.
= +£78m S Cheshire –£79m Stoke/N Staffs
Net minus £1m p.a.
= +£78m S Cheshire –£79m Stoke/N Staffs

Direct employment as a result 
of HS2

5,000 – 20,000 employment builds from 
2026 onwards

No credible figures: 
Some Crewe jobs 
claims are greater than 
total existing population

No detailed appraisal of 
these factors have been 
published to date by HS2, 
whose focus is primarily on 
engineering parameters

Indirect employment 
generated

18,000

employment builds from 
2026 onwards

No credible figures: 
Some Crewe jobs 
claims are greater than 
total existing population

No detailed appraisal of 
these factors have been 
published to date by HS2, 
whose focus is primarily on 
engineering parametersNew housing construction 85,000, initial phases 

entirely brownfield core 
adjacent HS2

ramps from 2026 to 2033 
and beyond

No credible figures yet 
published.

No detailed appraisal of 
these factors have been 
published to date by HS2, 
whose focus is primarily on 
engineering parameters

Number of existing stations 
main line stations demolished

0: current SOT station 
retained: serves 
University Quarter

0: current SOT station 
retained: serves University 
Quarter

1: current Crewe: risk of 
major disruption to 
WCML

1: Crewe station is 
demolished in 2026 scheme

400 km/h tunnels 0km 0km 1.4km (2 separate) 5.2km (3 separate)
230 km/h tunnels 0km 3km 0km 0km
Deep cuttings 0km 0km 1.8km 1.8km 55



THE BENEFITS OF A CITY ROUTE
This document makes the case for the Stoke Route and does so 
partly on the basis of very significant cost savings, and benefit 
acceleration grounds, along with rail engineering, operational, 
capacity and environmental advantages.

These alone are more than sufficient to make the Stoke Route the 
obvious choice, but there is more.  The Stoke Route is about 
defining, designing, and delivering the route which creates the best 
possible outcome for the UK on a national economic scale, both in 
terms of reducing the cost to Government and in terms of 
maximising the attractiveness of HS2 to investors.

As argued earlier, it is increasingly clear that economic growth is ‘all 
about cities’. Unlike the Consultation Route, the Stoke Route brings 
HS2 into the heart of Stoke-on-Trent – the UK’s 13th largest city, a 
location with unmatched capacity, appetite and ability to deliver 
sustainable city-led growth for the UK. 

As a result, not only does the city-focus of the Stoke Route deliver 
very significant economic benefits over the Consultation Route, and 
over the Crewe scheme with its greenfield parkway station, it also 
offers the potential for sustainable development on brownfield lands 
that is of a significant enough scale to truly take the heat off the over-
pressured and over-developed South East. 
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That is to say that, although the direct environmental benefits of 
the Stoke Route, with its brownfield core, are important and create 
direct advantage versus the high-impact greenfield Consultation 
Route proposals, there is another dimension in play too. The Stoke 
Route also delivers massive ‘off-route’ environmental benefits for 
the UK, by virtue of its ability to absorb development in a city 
environment that welcomes it and can deliver it, without the 
increasingly high environmental cost generated in the over-heated 
South East.

For the UK economy to grow on the scale needed, it is 
increasingly clear that we cannot rely solely on ‘at-capacity’ 
existing major cities, neither can we engage in patchwork 
developments around the edges of existing mid-sized 
communities, nor can we continue to seek to squeeze more and 
more development into the south east of the country, with all the 
environmental, cost and capacity disadvantages that brings. 

Instead we have to set free those existing conurbations with 
appetite and capacity to expand on a scale which can truly 
accommodate and amplify economic benefits of the magnitude 
HS2 is capable of delivering for the UK economy as a whole. 

It therefore makes no sense at all to by-pass the UK’s 13th largest 
conurbation, the existing market of 470,000 people it adds to the 
business case, and all the sustainable, brownfield, city-based 
economic growth capacity it offers.

It makes even less sense to propose instead that HS2 should be 
routed through a parkway station on the outskirts of a town of 
limited existing scale and with very limited capacity for significant 

sustainable growth, particularly when such growth as can be 
offered is primarily greenfield in nature.

Why take a high risk route with limited, finite, overall return against 
a low risk route with significantly expanded and enhanced returns? 

Similarly, for HS2 to be successfully delivered with the minimum 
impact on the public purse, the development opportunities it 
engenders have to be capable of ‘packaging’ into attractive and 
investable propositions, to enable private sector project finance to 
flow into the overall programme. 

When packaging development opportunity, for instance into SPVs 
or through the locally-led regeneration entities Lord Deighton calls 
for, the investable proposition at any HS2 beneficiary location must 
be strong. It must also be clearly defined, clearly communicated, 
and tightly integrated with city-wide economic development, 
regeneration and urbanism programmes, and above all be 
capable of creating internationally competitive value uplifts on the 
land and property concerned. 

The scale of opportunity available at Stoke-on-Trent is illustrated 
by the following masterplanning schematic, showing the HS2 
station integrated with existing development and investment 
programmes that are already underway, such as the City Centre 
(purple) or the thriving and growing University Quarter (green).
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The quality and marketability of the investable proposition relies on a sufficient scale of related development activity and the ability of that 
activity to secure an attractive return. Stoke-on-Trent offers a unique opportunity to generate that investor-friendly combination.

• The proposed HS2 station in the city is located in a brownfield corridor of huge development potential, linking the City Centre and the other
key economic nodes in the conurbation.

• And the impact of HS2 itself will be transformational: a 55 minute journey time to London, 20 to Birmingham and sub-30 to Manchester will
make the city one of the best connected places in Britain.  That’s both the initial trigger for investment and the engine that powers return on
that investment, as businesses and residents migrate in to this newly super-competitive location.
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As the illustration below shows, the immediate Stoke-on-Trent HS2 Station Quarter alone (location 2 on the previous graphic), offers large 
scale, affordable, brownfield sites capable of intensive city-scale development. This small part of the overall development vision offers a 
scale greater than King’s Cross, and many times the size of significant and successful UK developments such as Birmingham’s Brindley 
Place.
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HS2 Station Quarter 
Scale Studies 
 
Relative scale of HS2 Quarter footprint to similar urban development. 
 

Cliffe Vale site: 44 ha King’s Cross masterplan: 37 ha Cliffe Vale site: 44 ha Brindley Place masterplan: 9 ha 

Relative scale of Stoke-on-Trent HS2 Station Quarter compared to similar urban development 

Stoke-on-Trent HS2 site: 44 ha. Stoke-on-Trent HS2 site: 44 ha.



By integrating brownfield-centered development potential of this 
scale with the delivery of HS2, the city of Stoke-on-Trent can offer an 
unparalleled investment opportunity, leveraging the maximum 
possible return from public investment in HS2, with lowest possible 
environmental impact.  That’s not just at the immediate location but 
also, and crucially for the UK, on the strategic scale of relieving the 
dangerously over-heated development pressure on those parts of 
the country nearing breaking point. 

Having the appetite, capacity and potential for development is only 
part of the picture. Stoke-on-Trent adds to that equation the unique 
competitive advantage of ‘affordable connectivity’. With amongst the 
best-in-England housing affordability, a remarkable quality of life on 
the doorstep, and a rapid commute to Birmingham, Manchester and 
London, Stoke-on-Trent offers a location primed for rapid expansion 
in demand-led growth. This is a city where families want to make 
their home and where commerce and industry want to base their 
businesses.

Stoke-on-Trent is a city ready for HS2. Unlike those locations actively 
fighting HS2, or at best offering a carefully couched and 
compromised response, Stoke-on-Trent is a city undergoing a true 
renaissance and recognises the potential HS2 has to accelerate that 
process of transformation. 

With a clear political and business community mandate to rapidly 
develop as the next Core City, Stoke-on-Trent represents the perfect 
opportunity for HS2 to generate a level of city-scale growth that no 
other HS2 location can offer the UK economy.  This is a conurbation 
primed to grow, with the development potential to generate and 
capture the best possible return on that growth, and with the policies 
already in place to offer certainty of delivery.

Neither the Consultation Route, nor its Crewe scheme progeny, offer 
comparable potential. If it makes sense for HS2 to transform the 
linkage between Birmingham and Manchester, then it makes even 
more sense to include the UK’s thirteenth largest city at the heart of 
the super-region that HS2 could, if correctly routed, create. 

When that city also offers the UK an unmatched opportunity for 
sustainable growth, with the best possible investment return, it is an 
irresistible proposition.

The following graphics summarise Stoke-on-Trent’s 30 year vision. 

It’s all about growth.  And its all about the city.

Stoke-on-Trent enthusiastically welcomes the once in a century 
opportunity HS2 offers to accelerate the process. 
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Stoke-on-Trent HS2 – 30 Year Vision 

A New Core City Accelerated By HS2 

750,000 population 

85,000 new homes 

110,000 new jobs 

Super-connectivity 



WHAT IS HS2 THE STOKE ROUTE? 
3

Much more than a railway: the smart way to the North



STRATEGIC PRINCIPLES
The rest of this book examines in greater depth the key principles 
which were discussed at high level in the first chapter, presenting 
the ‘big picture’ overview.

In the previous chapter we presented the Ultimate solution first, to 
illustrate how, in its fully built state, the Stoke Route will deliver a 
fully segregated high speed railway all the way to Manchester, 
offering all the benefits of the Consultation Route, but at lower 
cost.  We then discussed how the Stoke Route Accelerator 
package can bring forward the benefits to 2026.

For ease of communication, the remainder of this book presents 
the case for the Accelerator and Ultimate sections in the order in 
which they will actually be built, from south to north.  But it is 
essential to emphasize that the Stoke Route team is not only 
proposing the Accelerator, but has planned from the outset to 
facilitate post-2026 expansion to the Ultimate, fully built, 
configuration, as and when the decision to build it is taken.  

The Stoke Route is not only a 2026 proposition. Just as with the 
Crewe scheme, it is a plan to accelerate the benefits of HS2 by 
reaching a more northerly point in 2026 and use classic lines as 
an interim measure to create direct HS2 connections to 
Manchester and other destinations. The differences are that the 
Stoke Route is far cheaper, adds a major city to the HS2 
business case, and enables strategic economic development 
on a nationally-significant scale.

That important point of emphasis noted, we can recap as a 
prelude to introducing the detail which follows in later chapters. 
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HS2 is the UK Government’s proposal for a high speed railway, to 
be built in two phases.  Phase 1 runs from London to the West 
Midlands, and is scheduled to be operational in 2026.

HS2 The Stoke Route: much more than a railway is a 
comprehensive proposal for the Midlands to Manchester ‘western 
leg’ section of Phase 2 of the HS2 project.  The proposal was 
originally formally submitted to Government in January 2014, in 
response to the ‘Consultation Route’ published by HS2 Ltd to inform 
the public consultation on Phase 2 route proposals, which closed on 
31st January 2014. 

The proposal routes HS2 through Stoke-on-Trent, the only major city 
between Birmingham and Manchester.  The project has been 
designed to deliver the following benefits.

• Save the taxpayer up to £5bn of the original £8.4bn estimated cost
of creating HS2 link to Manchester (Accelerator 2026 vs
Consultation Route 2033).

• Add a major market of 470,000 people, or nearly twice the
population of Milton Keynes, to the commercial case for HS2.

• Recycle uncontentious ex-railway urban brownfield land,
alongside an existing mainline railway, to construct the central
section of the route, removing the need for a costly, heavily
tunnelled, section through environmentally sensitive rural
Staffordshire and Cheshire.

• Combine both new build HSL and existing classic Network Rail
lines, at total cost of around £3.4bn, to enable direct HS2 services
to reach Manchester in 2026, at the same time Phase 1 services

start.  This brings HS2 services to the North seven years earlier 
than the original 2033 target for completion of Phase 2.

• Provide this early (2026) link to Manchester and other northern
destinations at an estimated cost at least £2bn lower than any
solution involving a route via Crewe and the new station proposed
for that town.

• Provide a 1h 20m non-stop London to Manchester service in 2026.
This is exactly the same journey time modelled by the rail
engineers, Atkins, for HS2 Ltd for their originally-proposed route.
HS2’s Consultation Route would:

• be exclusively new build HSL;

• be around 20km longer;

• not be operational until 2033; and

• cost around £8.4bn for the section from the northern end of
Phase 1 to Manchester (the lion’s share of an approximate
total £10bn for the western leg as a whole, which also
includes a North West connection joining WCML near Wigan).

• Provide direct HS2 services to the important West Yorkshire market
from 2026, thus adding East-West links across the Pennines to the
fundamentally North-South HS2 project.

• Empower the HS2 project to meet its own primary policy objective
– delivering economic growth – by integrating with the coordinated
programme of economic development and urban transformation 
already in progress at Stoke-on-Trent and in the surrounding 
‘Greater Stoke’ catchment. 
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➡ ‘Greater Stoke’ comprises the city of Stoke-on-Trent, plus the 
immediately adjoining Newcastle-under-Lyme and Staffordshire 
Moorlands Local Authority areas.

• Provide a new hub station connecting both Network Rail and 
HS2 lines with a comprehensive array of road and public 
transport in the heart of Stoke-on-Trent.  With the station in an 
urban location (as opposed to a ‘parkway’ style out-of-town 
location) HS2 will connect directly into, and accelerate, a 
comprehensively masterplanned growth of housing, employment 
and infrastructure, supporting population growth across the 
Greater Stoke area to around 750,000 by 2033. 

➡ The abundant ex-industrial brownfields in and around Stoke-on-
Trent make Greater Stoke the only urban area on the HS2 route 
with sufficient development potential to accommodate housing 
and employment growth on this ‘New City’ scale.  The planned 
population growth adds a third Milton Keynes-sized 
demographic to the commercial case for HS2.

Overall the Stoke Route plans are the most comprehensive, 
and most highly developed, proposals for:

• securing most economic benefit from Phase 2 of HS2;

• providing more direct HS2 services;

• to more places;

• at substantially lower cost;

• with significantly less environmental impact;

• seven years sooner.

A series of graphics, showing the main phases of the Stoke Route 
and offering a comparison with the Consultation Route, are now 
presented.
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A first graphic overview is shown below. It is geographically to scale and outlines the essence of the Stoke Route case, in comparison to the 
Consultation Route which is depicted on the left.  
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The key points to note from the graphic are as follows.

• In Accelerator configuration (2026) 

• The southernmost 32.6km are identical in all plans.  The Stoke 
Route also uses this section of Consultation Route (shown in 
purple at the bottom of the map).

• The Stoke Route Accelerator is designed to be planned, 
legislated and constructed simultaneously with Phase 1.  It adds 
20.3km of new build HSL, largely on a railway brownfield 
corridor, immediately adjacent to the existing Network Rail line 
through the heart of the city (shown in orange).  A new HS2 + 
Classic Rail station is provided in the centre of the city, with fully 
integrated highway and public transport access from the Greater 
Stoke and wider catchment areas.

• North of Stoke-on-Trent, the Accelerator uses existing Network 
Rail lines (shown in green) to provide direct HS2 service in 
2026 to Manchester and West Yorkshire (via Macclesfield and 
Stockport, shown by the black dots), and to Liverpool, the North 
West and Scotland (via Crewe and WCML northwards).  WCML 
and selected other existing rail lines are shown by dotted grey 
lines.

• Including a light upgrade to improve line speed and capacity on 
the Stoke-on-Trent to Manchester line – which involves no major 
new works, and is almost totally within the fenceline of the 
existing railway – the Stoke Route Accelerator delivers a 1h 20m 
London – Manchester non-stop journey time.

• Including all the above, from the end of Phase 1 northwards, 
right through to Manchester, the total capital cost of the Stoke 

Route is £3.4bn, as compared to the estimated £8.4bn cost of 
reaching Manchester via the Consultation Route, which would 
not be achieved until 2033, and would offer no faster journey 
time (HS2 model an identical 1h 20m).

• In Ultimate configuration (designed for incremental 
extension after 2026) 

• The Stoke Route adds approximately (abbreviated in the 
remainder of this book to ~) 19km of new build HSL from the 
north of the city area, via a short tunnel under Talke, routing 
northwestwards in large part on a disused railway (shown in 
blue on the right hand map).

• This line connects to both the Consultation Route and the WCML 
near the hamlet of Occlestone Green, the most northerly 
possible point where both the existing WCML and proposed 
Consultation Route are bundled together.

• As a stand-alone extension to the Stoke Route, the Ultimate 
connector line delivers several benefits in its own right, notably 
offering journey times to Liverpool that are up to five minutes 
faster than any other possible route.  It also enhances capacity 
by providing a ‘cut off’ which bypasses the classic rail junctions 
at Kidsgrove and Crewe, and avoids the expensive and high-risk 
major works that would be necessary for any new build line 
which routes via the complex existing railway site at Crewe.

• Important locations, including Macclesfield, Stockport, West 
Yorkshire and Crewe, and Stoke-on-Trent itself, which will have 
enjoyed HS2 service via the Stoke Route since 2026, continue to 
be served by direct HS2 trains.  These can continue to use the 
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Accelerator suite of lines, all of which remain in service.  They are not bypassed or omitted, as they would be by the Consultation Route.

• The Ultimate extension also enables the originally-planned northern sections of the Consultation Route to be constructed (again shown in
purple, north of Occlestone Green on the right hand map). Costs for the Ultimate phase of the plan build up as follows:

‣ Carry forward the previous spend which delivered the Accelerator configuration in 2026 £3.4bn

‣ Add the cost of the extension line from Stoke-on-Trent to Occlestone Green £1.4bn

‣ Total cost for providing major capacity enhancements and acceleration of Liverpool trip times
in addition to benefits already delivered in 2026 £4.8bn 

‣ If desired, the originally planned Consultation Route to Manchester can be added for £2.3bn

‣ Total cost of providing fully segregated HSL to Manchester via the Stoke Route
and northern section of Consultation Route £7.1bn 

This ‘endgame’ state provides all the benefits of the Consultation Route to Manchester, but at a saving of ~ £1.3bn versus the 
original HS2 proposals.  This is largely due to the low-impact central section of the Stoke Route, which recycles an uncontentious 
brownfield corridor through the city, replacing the high-impact greenfield Consultation Route section which runs through sensitive rural 
Staffordshire and Cheshire to reach Crewe – requiring two tunnels, a major cutting, several viaducts and a crossing of the M6 on the way – 
and then passes under that town by means of a hugely expensive tunnel. 

Stoke Route journey time to Manchester remains 1h 20m, exactly as HS2 are modelling – but with the advantage that HS2 trains can now 
take two routes to reach that city, with the Accelerator lines remaining in service and continuing to enable direct HS2 services to a much 
wider range of destinations than would be possible if only the Consultation Route existed.

Finally, adding back a further £1.6bn provides the budget to complete ‘the other two sides of the Knutsford Triangle’ and the HS2 main line to 
Golborne, just south of Wigan, accelerating services towards Preston, the North West and Scotland by taking them further up the country 
before they join the slower WCML classic lines.  At a final total of £8.7bn this is also a saving of £1.3bn versus the original estimate of £10bn 
for the entire western leg of Phase 2.
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For the avoidance of doubt: 

• It is not necessary for the full Consultation Route to be built for the 
Stoke Route to deliver all the early benefits it generates with the 
cost-effective and pragmatic 2026 Accelerator package. 

• However, constructing the Accelerator package does not preclude 
eventual construction of the Consultation Route’s fully segregated 
HSL links to Manchester and the North West. 

• Indeed, the Stoke Route has been explicitly designed to allow 
extension from Accelerator to Ultimate conditions. 

• Furthermore, accelerating delivery of the first section by seven 
years makes eventual construction of the full HS2 route more likely, 
because the Stoke Route will reinforce and demonstrate the 
viability of the entire HS2 project by generating more revenue, from 
more passengers, from more destinations than would be possible 
in any other potential 2026 configuration for the western leg route. 

These points are discussed in detail later.
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Additionally, the Stoke Route Ultimate package can connect into 
a reconfigured northern section of Consultation Route, if the 
Manchester approach is adapted to link directly into a trans-
Pennine ‘HS3’ as trailed by the Chancellor of the Exchequer on 
23rd June 2014. For the avoidance of doubt, the Stoke Route is 
just as capable of this adaptation as the Consultation Route: all 
the potential changes take place north of the point (at 
Occlestone Green) where both routes have reconverged.

This potential adaptation is illustrated in indicative form by the 
uppermost schematic on this page.  In one possible 
configuration, the Manchester Airport City route (shown dotted 
green) could be replaced by a more northerly approach into 
Manchester, which then connects into the proposed East-West 
railway.  

It should be stressed that nothing definitive has been 
published by Government regarding this new line, although Sir 
David Higgins has been asked by Government to consider both 
HS2 and the proposed East-West link holistically.

Clearly, the Stoke Route also offers the additional advantage of 
having served West Yorkshire and Leeds from 2026, thus 
accelerating many of the benefits of the proposed East-West 
route from a much earlier date.

By extension of the logic, the Stoke Route is equally capable of 
integration with a full East-West trans-North route, as illustrated 
in the lower of the two illustrations on this page.
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STOKE ROUTE: SETTING TODAY'S AGENDA FOR HS2
HS2 will be one of Britain’s biggest ever investments in 
infrastructure, and certainly the most significant investment in 
railways since the Victorian golden age, when the key arteries of the 
Industrial Revolution were constructed. 

The 21st Century is a very different context for major rail investment.  
Two new objectives of HS2 can be summarised as follows:

• To relieve the capacity crisis on the existing classic rail network,
notably the southern section of the WCML, which is effectively full,
and on which it is impossible to operate the number of extra trains
which would be required to meet rising demand.

• To promote economic growth in the cities of the North. This is most
powerfully expressed in Lord Deighton’s report “HS2 Get Ready. A
Report to Government by the HS2 Growth Taskforce,” published in
2013.

HS2 is not, therefore, exclusively or indeed primarily about speed. It 
is about strategic economics and capacity.  Phase 1 from London to 
the Midlands costs an estimated £21.4bn, yet it only saves 24 
minutes off today’s fastest (1h 13m) Pendolino journey between 
London Euston and Birmingham.  So, clearly, the benefit of speed 
alone cannot justify the costs. 
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At this point, it is worth noting a few fundamentals regarding the 
‘high speed’ aspect of the HS2 project.

➡ HS2 was originally designed to a hypothetical 400km/h (250 
mph) specification, partly to compete with a 500km/h (311 mph) 
magnetic levitation (maglev) proposal which had garnered 
considerable political support in the 2000s.  

➡ No conventional high speed railway (i.e. wheel-on-rail, as 
opposed to maglev) anywhere in the world operates at 400km/h.

➡ The exceptionally generous curve and gradient parameters 
required for a theoretical 400km/h railway effectively forced HS2’s 
original design to adopt a route which bypasses intervening cities 
in order to maintain speed to the final destination (Manchester in 
this case).  Given the strategic economic objectives now driving 
HS2 policy, a railway design which does not engender growth 
and development by linking the cities along its route is now 
generally recognised to be outdated.

➡ The theoretical 400km/h design speed will never be used in 
practice.  HS2’s own timetable modelling is based on TGV-style 
trains operating at regular daily service speeds between 300 and 
330km/h (186 to 204 mph).  

➡ 300km/h is typical of most conventional high speed railways 
around the world.  The few that have been designed for 330 to 
350km/h (mostly in Spain and China) have mostly de-rated to 
300km/h in day-to-day operations, because higher speeds 
impose unacceptably high maintenance costs.  Jean-Bruno 
Delrue, a Director of SNCF Infrastructure, the body responsible 
for maintaining France’s TGV lines, stated that “track 
maintenance costs double” when high speed lines are pushed 

from 300km/h to 330km/h, and that SNCF regard 330km/h as 
effectively “the glass ceiling for conventional high speed 
rail” (speaking at MENA rail conference, Dubai, 7 Feb 2013.)  

➡ The entire HS2 Manchester branch, over 30km (19 miles) long in 
the Consultation Route, is designed to only 230km/h (144 mph), 
largely because nearly half of it is in tunnel. On this route section, 
HS2 themselves thus establish the precedent that, where the 
balance of costs and benefits dictates, other considerations can 
outweigh outright maximum speed, and that the 400km/h design 
standard need not be inflexibly applied. HS2 Ltd designed this 
section to a lower speed to avoid the higher air pressures which 
would be generated at higher speeds.  By doing so, they avoid 
the need for a larger diameter, and hence more expensive, 
tunnel. 

Arup conducted the journey time modelling for HS2 Ltd and 
reported to them in January 2012.  That Arup report – HS2 London 
to West Midlands Route Corridor Reviews Journey Time Analysis – 
provides documentary proof that 400km/h will never be used on the 
HS2 line.  Firstly they take the Alstom AGV as their “reference train”.  
This train has an absolute maximum speed of 360km/h (but no 
operator actually uses this speed in daily service, for the reasons 
outlined above).  The reason Arup could not use a 400km/h train for 
modelling purposes is because no such train actually exists 
worldwide.

The Arup report states: “In line with guidance from HS2 Ltd, the 
maximum permissible linespeeds were reduced in order to provide 
performance and engineering allowances in the timings. The scale 
of these reductions is summarised below and follows the approach 
to calculating journey times on the French high speed network.
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Permissible 
linespeed (km/h)

Factored maximum speed to be used in journey time 
calculations (km/h)

0-79 No change
80-119 10 less than actual permissible speed

120-249 20 less than actual permissible speed
Above 250 30 less than actual permissible speed

It should be noted that the application of this factoring is such that, 
for instance:

• a design speed of 200km/h is coded at 180km/h, and the
Reference Train can attain that 180km/h speed, subject to
acceleration and braking performance;

• and a design speed of 360km/h is coded as 330km/h, and the
train attains 330km/h (i.e. it still has a performance buffer).

By the same logic a design speed of 400km/h should be coded at 
370km/h. In this case, though, the train would be able to attain its 
maximum speed of 360km/h and there would not be a 
performance buffer [i.e. because the train cannot physically travel 
any faster than 360 km/h]. A further assumption is, therefore, that 
the train’s speed is capped at 330km/h to provide a 
performance buffer in this case.  [Source Arup: op cit. pp 4-5, bold 
emphasis added]

So, rather than pursuing the engineering goal of a 400km/h line 
speed that will never be attained, the Stoke Route proposals are 
driven by today’s primarily economic policy objectives for HS2, 
rather than by an engineering approach which adds cost and 
inflexibility by clinging to the mythical 400km/h speed which HS2 
Ltd’s own timetable modelling has already discarded.   

Hence, as shown previously, most Stoke Route new build sections 
are engineered to support the realistic 330km/h maximum, with the 
230km/h standard being applied to the section through the central 
Stoke-on-Trent city area, and 165km/h (103 mph) in the station 
itself. 

This approach allows HS2 trains to serve the heart of the only 
major city between Birmingham and Manchester. In this central 
urban location, not stuck out on the urban fringes at a ‘parkway’ 
style location, HS2 can optimally deliver its economic benefits.

Deeper examination of some of the key principles in Lord 
Deighton’s report is helpful at this point.

Since Deighton, the focus is now, correctly, on leveraging the 
once-in-a-century investment in HS2 to deliver economic growth 
and power urban transformation. As the report puts it:

“If we are to truly help our cities to achieve their economic 
potential, we need to ensure that HS2 stations are located (and 
designed), to maximise economic growth [...and...] We 
strongly recommend that the Government, in making 
decisions on Phase Two station locations, should undertake a 
thorough examination of local evidence to assess economic 
growth potential in each possible location.” Deighton: op cit, 
p28

On this rationale, the western leg of Phase 2 must be routed via 
Stoke-on-Trent on economic grounds alone.  No other potential 
location on the route offers an opportunity for growth on the scale 
possible in and around Stoke-on-Trent.  There simply is no other 
major urban centre on the HS2 route which:
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• is already planning for population growth on a scale equivalent to
the entire city of Milton Keynes (250,000), and which has readily
available brownfield sites in and around the urban area capable
of accommodating much of that growth;

• can combine best-in-England housing affordability with the 20
minute commute to Birmingham, under 30 to Manchester, and 55
to London HS2 will bring about, thus offering families completely
new choices about where to live and work;

• can exploit the extraordinary transformation in connectivity, to
offer business a competitive location at the heart of a Midlands-to-
Manchester super-region, whilst Liverpool, Preston and West
Yorkshire too are all within 40 minutes once HS2 is in service via
the Stoke Route.

The North-South and East-West super-regions empowered by the 
Stoke Route are shown on the map below.

There are further fundamental advantages of Stoke-on-Trent as a 
pivotal location, multiplying the benefits HS2 will deliver in both 
Birmingham and Manchester, by placing the only major city between 
them directly on the route.  There simply is no other major urban 
centre between Birmingham and Manchester which:

• already has a motorway-standard trunk road (A500) providing
high quality road access directly to within a few metres of the
intended HS2 station site; and

• already provides direct motorway access via that road both
northward and southward on to the M6 (at J15 and J16) and east-
west connection toward the M1 corridor (A50); and

• already offers excellent classic rail connectivity on both North –
South and East – West axes.

There is no other major urban centre between Birmingham and 
Manchester on the HS2 corridor which has the powerful combination 
of readily available land and 
the scope for sufficiently 
broad masterplanning to 
bring all these elements 
together.

There is no other location 
with this compelling mix of 
advantages, which will allow 
HS2 to truly fulfill its 
economic mission, to 
maximise growth for the 
benefit of the UK as a whole.

All the above noted, Stoke-
on-Trent City Council fully 
recognises that simply being 
connected to HS2 is not, in 
itself, a ‘magic bullet’ for 
economic development and 
urban regeneration.

In the city of Stoke-on-Trent, 
the strategy is for HS2 to 
connect into, and accelerate, 
the far-reaching programme 
of transformation which is 
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already under way, and which is transforming a formerly typical 
post-industrial city in decline, into an economy which is now 
growing faster than the UK average (discussed in detail in a later 
chapter). Long having been a beneficiary city, dependent on 
central Government support, Stoke-on-Trent is now transforming 
itself into a net contributor to the UK economy.

And that’s what the Stoke Route is designed to do on a much 
larger scale too.  In short, the Stoke Route enables HS2 itself to:

• deliver greater economic benefit, compared to the only other
seriously proposed route option for Phase 2 (via Crewe); and

• provide a better strategic link between the Midlands and the
North, to create a more powerful super-region, better able to
attract inward investment, jobs and wealth creation; and

• extend the benefits of HS2, from the outset, by adding an East –
West dimension to the fundamentally North – South project.

Then add the capital cost advantages:

• up to £5bn savings at the Accelerator stage; and

• never less than £2bn savings compared to any solution involving
the proposed parkway station just south of Crewe.

Then add the risk reductions, including:

• use of a railway corridor, already in public ownership, and
capable of accommodating HS2 tracks with no significant
disruption;

• three 400km/h tunnels replaced by one at 230km/h;

• zero need for disruptive major works around the complex and
critical junctions at Crewe.

Then add at least £12m a year in early cashflow benefits, this 
being a highly conservative estimate of additional annual revenue 
generated by the Stoke Route from 2026, compared with the only 
other plan on the table (via Crewe). It is worth noting that other 
estimates range up to £35m per annum.

Then add at least £16m a year in early time savings (Value of 
Time [VoT]) benefits, this being the minimum estimate of additional 
VoT savings generated by the Stoke Route from 2026, again 
compared with the only other plan on the table (via Crewe).

Then add the wealth created by the projected 7,000 new 
commuters, opting for a superbly connected lifestyle, 55 minutes 
from London, 20 from Birmingham and under 30 to to Manchester.

Then add the estimated 20,000 jobs that will cluster around that 
location, drawn to one of the best connected places in Britain, 
enabling companies to do business not just in London and the 
Midlands, but also with the developing Northern Powerhouse.

All of this is the foundation of the Stoke Route: a strongly 
positive strategic economic rationale underpinning a more 
viable railway.

The remainder of this book presents the case in more detail.
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STOKE ROUTE ACCELERATOR 
The graphic below shows the Stoke Route in 2026 configuration. Given that the primary objective of the Stoke Route at this initial stage is to 
bring faster HS2 services to the North sooner than via the Consultation Route, this configuration is known as the Stoke Route Accelerator 
package.  Graphics in this section are not to scale and are simplified for clarity.

To draw out a number of the key principles, the light green section denotes the new build HSL section of the Stoke Route.  It diverges from 
the 330km/h Consultation Route at km 32.6 and operates at 330 km/h until the city core.  All except the southernmost 4km is constructed on 
brownfield land, adjacent to the existing classic line.  Note the direct connection to West Yorkshire, adding an East - West dimension to the 
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essentially North - South HS2 project.  Note also how the existing 
junction configurations allow a London – Stoke – Crewe – North 
West direct service in addition to the London to Manchester 
services which take the direct route.   

The 2026 Accelerator configuration of the Stoke Route, as shown 
on the previous page, is estimated to cost £3bn in total in its basic 
form.  This includes all required works, including: 

• the 20km new build section of HSL, which largely involves simply 
adding another two tracks to a railway brownfield corridor with 
ample space to accommodate them; 

• the HS2 station in the centre of Stoke-on-Trent, providing HS2 / 
Network Rail interchange, and all the rail, road and public 
transport connectivity measures associated with it; 

• the redoubling required on the Stoke-on-Trent to Crewe line 
(4.8km between Alsager and Crewe) and minor upgrade;

• the minor in-fill redoubling, upgrade and electrification required 
on the Stockport (Heaton Norris Junction) to Guide Bridge line, 
which gives access to the trans-Pennine route.

A further optional spend of approximately £0.4bn (bringing the 
total to £3.4bn) upgrades the Stoke – Stockport section of classic 
rail line to enhance capacity and accelerate running times by 
bringing certain sections of line up to the 230km/h (144 mph) 
standard widely used on the Continent for ‘extension lines’ 
complementing high speed rail networks.

➡ The precedent used to derive the costs for this optional 
upgrade section is the Hamburg – Berlin line, which was 

upgraded from 160 km/h (100 mph) to 230 km/h (144 mph) 
several years ago.

In the £3.4bn package, including the optional upgrade, the Stoke 
Route Accelerator will allow for a 1h 20m Euston – Old Oak 
Common – Manchester non-stop service in 2026.  This is exactly 
the same trip time as the £8.4bn Consultation Route, which would 
not be operational until 2033.

➡ The 1h 08m London – Manchester HS2 trip time often cited 
appears to be more of a marketing aspiration to promise a 
future journey that is exactly one hour quicker than today’s best 
Pendolino, which would imply considerable stretches of running 
at speeds not achieved in regular service by any other high 
speed line in the world.  HS2 Ltd are themselves modelling 
London to Manchester trip times of 1h 20m.

A number of the advantages of the Stoke Route in 2026 
Accelerator configuration can be seen clearly when compared to 
the Consultation Route, as illustrated by the series of schematics 
over the following pages.
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THE CONSULTATION ROUTE
Firstly, we present the Consultation Route ‘on its own terms’ in the graphic below.  The first 32.6km are identical to the Stoke Route, then the 
Consultation Route strikes off across country to Crewe, where only two trains per hour (tph) are proposed to stop at the existing Network Rail 
station, en route to Liverpool. Having already passed through tunnels at Whitmore Heath and Madeley (1.4km length in total, but of twin bore 
construction, therefore 2.8km of tunnels overall), the main line then dives under Crewe in a further 3.8km (i.e. 7.6km twin bore) tunnel.

The Consultation Route then takes a circuitous path to a triangular junction near Knutsford where the main line to Wigan diverges. It reaches 
Manchester on a 230km/h branch line, calling at an underground station close to (but not within) Manchester Airport, on a greenfield site 
adjacent to the M56.  From here, nearly 12km of 230km/h tunnel, also twin bore, but of smaller diameter due to the lower air pressures at 
lower speeds, takes the route into Manchester.  The costs of providing the ‘raw’ station box at the airport are included in HS2 Ltd’s estimates, 
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but the costs of fitting it out and providing a ‘people mover’ or similar 
connection to the airport itself are not, because these are presumed 
to be funded by private sector investment, with overseas inward 
investment currently being sought for HS2-related projects.

It should be noted that the Consultation Route provides no junction 
at Manchester Piccadilly which would give HS2 classic compatible 
trains access to the trans-Pennine line towards Huddersfield and 
Leeds. 
It also bypasses a number of important markets, which together 
account for around 7.25 million users of even today’s railways, let 
alone the much more attractive high speed railway of the future. 
These are: 

• Stoke-on-Trent, which recorded 2.53 million rail users in 2012/13. 

• Macclesfield, which recorded 1.34 million. 

• The exceptionally important Stockport market.  Here 3.37 million 
were recorded, with an unusually high percentage being 1st class 
and full-fare peak standard tickets, due to heavy business 
patronage from the affluent surrounding catchment. 

The Consultation Route is mapped on this page. This is the map 
issued by HS2 Ltd to inform the formal Phase 2 consultation, and 
which formed the baseline for all proposals submitted.

It is critically important to recall that this Consultation Route had 
emerged from a route long-listing process which had never included 
an alignment through the City of Stoke-on-Trent, the only major 
market on its route. It is likely that the original design remit favoured 
speed above all else at the time.  
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The map on this page is taken directly from HS2 Ltd’s 2012 report to 
Government – Options for Phase 2 of the high speed rail network. 

None of the long-listed lines serve Stoke-on-Trent, even though HS2’s 
cartographers have highlighted the city on their map. For clarity, the two 
lines that pass close to the city did not serve it.  No station in the city was 
ever proposed or studied.

As can also be clearly seen from this map, the Consultation Route which 
eventually emerged ‘goes the long way round’ to Manchester.  By hugging 
the WCML corridor to Crewe, it goes considerably further west than any 
route via Stoke-on-Trent.

In fact, the Stoke Route is some 19km shorter overall in its 2026 
configuration than the Consultation Route.  This fundamental fact is the key 
reason that the Stoke Route in 2026 can offer comparable performance to 
the £5bn more expensive Consultation Route in 2033.

A key rationale is that the Stoke Route is the most efficient way of providing 
HS2 service to Manchester (and other northern destinations) as early as 
possible.

The route via Crewe is, by contrast, ‘the long way round’.  
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Figure 4.2 – Routes between Lichfield, the Manchester outskirts and Golborne long 
listing stage 

Source: HS2 Ltd 



ACCELERATOR 2026 VS CONSULTATION ROUTE 2033 
Putting the £3.4bn, 2026, Stoke Route Accelerator (in green) side-by-side with the £8.4bn 2033 Consultation Route (in red) makes the points 
of difference graphically apparent.  For information, please note that the green line is not in tunnel at Crewe.  The 3.8km tunnel at this point is 
required only by the (red) Consultation Route.

The journey time comparison in the graphic is critical.  Both routes offer a Euston – Old Oak Common – Manchester Piccadilly non-stop 
service in 1h 20m.  But the Stoke Route Accelerator can do so seven years before the Consultation Route is planned for completion.
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STOKE ROUTE ULTIMATE
The Stoke Route is designed for phased extension after 2026. To extend from its Accelerator to Ultimate configurations, the Stoke Route 
requires the construction of approximately 19km of new build HSL, at a cost of around £1.4bn. This new line is added to the map below.

As shown on the legend, the Ultimate extension is new build HSL. It includes 3km of 230km/h tunnel under the Talke area on its north-
westerly exit from the Stoke-on-Trent city area.  The remainder of the line then accelerates to HS2’s 330km/h operating speed and joins the 
WCML near the hamlet of Occlestone Green, some 9km north of Crewe.  This is around 11km north of the point at which Liverpool-bound 
trains would leave HS2 and join WCML at Basford, which lies south of the south-facing junctions on the south side of Crewe. 

Even if no further section of HS2 is built north of Occlestone Green, the Ultimate extension provides several benefits in its own right.
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Firstly, it enhances capacity, by allowing all trains to Liverpool, the 
North West and Scotland to avoid the classic rail junctions at 
Kidsgrove and Crewe.

Secondly, this in turn enables more HS2 (and other) services to be 
routed along the Accelerator lines toward Manchester and Yorkshire, 
which remain in service, along with the Kidsgrove – Alsager – Crewe 
link, a classic line which is also an integral part of the Stoke Route 
plan from the initial 2026 configuration onwards.  Via the Alsager 
line, HS2 London – Stoke – North West trains will continue to serve 
the interchange traffic at Crewe station, where passengers can 
continue to change trains to North Wales and other destinations.

➡ For information, the entire North Wales line for which 
passengers would change at Crewe, for indirect services via 
Chester and Rhyl, and onward to Bangor and Holyhead, 
accounts for only around 3.8 million rail users on 2012/13 
figures.

➡ By contrast the Stoke-on-Trent – Macclesfield – Stockport – 
Huddersfield arc of opportunity opened up by direct services 
using the Stoke Route (but bypassed by the Consultation Route) 
totals 11.9 million rail users.

Thirdly, trains to Liverpool would be accelerated when routed via the 
Ultimate extension.  They would be around five minutes faster than 
under the Consultation Route, because they would neither have to 
diverge from HSL south of Crewe, nor stop at Crewe station, as all 
HS2 Liverpool services do under HS2‘s timetable model (see p36). 

Fourthly, with the release of capacity on the Kidsgrove to Crewe 
section, due to HS2 services taking the Ultimate line, interesting 
opportunities arise for a comprehensive recast of the East- West 

timetable for trains serving the wider area.  As an example, the 
current Chester to Crewe ‘shuttle’ service could be extended at its 
western end, to serve (say) Wrexham and/or the Wirral, and could 
continue as a through service to the East Midlands, by integration 
with the current Crewe – Alsager – Kidsgrove – Longport – Stoke – 
Longton – Blythe Bridge – Uttoxeter – Derby service.  Passengers 
from these stations (and many more) would have simple cross-
platform interchange with HS2 at the new Stoke-on-Trent station. 

➡ The Stoke Route plans fully take account of the potential for 
improved local and regional services made possible by capacity 
release on the current (classic) network, as capacity-hungry 
express services currently operated by Pendolini are replaced by 
HS2 units running on segregated track.  As an example, the 
design work undertaken on the HS2 alignment entering Stoke-on-
Trent from the south has examined the potential for creating new 
classic rail stations on the parallel classic line to better serve the 
centre of population at Trentham, and also to provide rail service 
to the large-scale developments already completed, or currently 
planned, in the vicinity of Britannia Stadium.

➡ Thinking a little further ahead, the plans have also allowed for the 
potential future re-opening of passenger services on the 
Moorlands City Railway to Leek and other destinations in the 
wider Greater Stoke area.  This would be a natural application for 
relatively inexpensive ‘tram-train’ technology, as proven on the 
long-established Karlsruhe / Mannheim regional network. UK 
trials are now also underway, with tram-trains running a through 
service using both the Sheffield ‘Supertram’ network and the 
heavy rail route to Rotherham.
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ULTIMATE INTEGRATION INTO FULLY-BUILT HS2
The Stoke Route Ultimate section is deliberately ‘aimed’ at Occlestone Green for a number of reasons, as follows:

• A grade-separate ‘flying’ junction can be provided with WCML at Occlestone Green, enabling HS2 classic compatible units to continue as
direct services (via the classic network initially) towards Merseyside, the key North West destinations of Warrington, Wigan and Preston,
and then onward via Lancaster and the Cumbrian WCML stations into Scotland. classic compatible

• If Liverpool succeeds in its campaign for a full HSL link to HS2, then simply extending the Ultimate route section, on the same
northwesterly heading, provides an optimal 330km/h route to Merseyside, ‘cutting the corner’ to Liverpool, and accelerating still further all
HS2 Merseyside services.  As we have seen, the Ultimate route section on its own already speeds up London – Liverpool trains by around
five minutes, by avoiding the time penalty of joining WCML south of Crewe and the station stop at Crewe which HS2 propose. 

• Most importantly, Occlestone Green is the most northerly point at which WCML and the originally-planned Consultation Route run in a
parallel alignment. Thus the ‘endgame’ would enable Stoke Route HS2 trains, using full loading gauge HS2 captive units, to simply ‘carry 
straight on’ to the Consultation Route, whenever this is built.  Full-sized trains (built to continental loading gauge) will then be able to 
access Manchester (via the Consultation Route) and/or the originally-planned route to the
northernmost junction with WCML at Golbourne, south of Wigan.

➡  A note on loading gauge. HS2 Phase 1 is planned to enter service in 2026. It will use 
the same standard gauge track as the UK’s classic network, managed by Network Rail: 
1,485mm between the rails.  But it will be built to continental loading gauge (see HS2 
graphic), which has larger bridge, tunnel and lineside clearances than the classic 
network.  This will permit operation of full-sized high speed trains (like France’s TGV or 
Germany’s ICE) between London and Birmingham.  These are referred to as HS2 captive 
units because they cannot leave the HS2 network.

➡ Wherever HS2 trains leave dedicated HSL, smaller-sized classic compatible high speed 
trains – like today’s Eurostar units – must be used.  Although these classic compatible 
units will run at the full 330km/h (204 mph) operating speed on the dedicated HSL 
sections, their onward journeys will be limited to the much slower speeds achievable on the WCML and other classic lines.  Here the 
absolute maximum speed limit is 200km/h (125 mph), with curves and junctions imposing numerous even slower limits in various places.
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• Standard European TSI compliant GC structure gauge – as illustrated in Figure 2.3a. 
This specifies the minimum clearance outline for structures such as tunnels, bridge heights 
and the interaction with the platform height. The GC structure gauge would allow European 
interoperable double deck trains to run on this network if future demand required them. 
The actual structure gauge is greater in tunnels where the cross-sectional area is dictated 
by aerodynamic effects on air pressure and resistance. 

GC
(HS2 and HS1)

UK1: (Existing
infrastructure in
the UK)

Typical BR
platform

3965mm

4650mm

Figure 2.3a Structure gauge comparison

Ensuring high speed trains can run onto the classic network

2.3.12 To make effective use of capacity from Day One, in advance of any wider network, it would be 
necessary to run some services beyond the new high speed line on to the existing WCML. Standard 
European gauge high speed trains cannot simply run onto existing classic lines, because they 
are taller and wider, and are designed for a lower platform height, as illustrated in Figure 2.3a. 
Moreover, stations on the classic network cannot accommodate two 200m trains connected together 
and running in multiple. 

2.3.13 Through running onto the classic network could be achieved in two ways. First there could be a 
mixed fleet of trains. One set would be standard “off-the-shelf” trains dedicated to the new high 
speed line and a second set would be specially designed, smaller, “classic-compatible” trains 
capable of running at high speed on the new line and then travelling at conventional speeds on the 
classic network. This was the approach adopted for the design of Eurostar trains to allow operation 
partially on the classic network prior to the opening of HS1. 



All new build sections of the Stoke Route (like the Consultation Route) are designed to HS2‘s full Continental loading gauge. Once both 
Accelerator and Ultimate sections are complete, and assuming the Consultation Route sections are built north of Occlestone Green, then 
HS2 captive units will be able to reach their originally planned operational limits at Manchester and Wigan.

The schematic below shows the Stoke Route Ultimate section, with its ‘straight-on’ connection to the remaining northerly sections of the 
Consultation Route to the Knutsford Triangle, Manchester and Wigan, as discussed at Point 3 on the previous page.

Again to draw out a key point. Yes, the Stoke Route is designed to accelerate the benefits of HS2, and it does so by using both new build 
HSL and by accepting the loading gauge limitations of existing Network Rail lines to allow classic compatible trains to provide direct HS2 
services to Manchester and other destinations in 2026.  But no aspect of the Stoke Route Accelerator approach precludes the 
construction of a full loading gauge line to the North in the fullness of time.  With HSL sections of both the Accelerator and Ultimate 
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sections constructed to full HS2 clearances, HS2 captive units can still reach Manchester and/or Wigan in 2033 (or whenever it is decided to 
construct the remaining sections of the Consultation Route).

This is reassuring for Manchester and other key HS2 destinations because the Stoke Route makes it more likely that a full Continental 
loading gauge HS2 line to the North West will be built.  This is because the Stoke Route:

• is significantly cheaper and has lower engineering risk than the section of Consultation Route it replaces

• adds significant additional traffic to the business case for HS2 Phase 2, by offering direct HS2 services to markets totalling over 11 million
current annual rail users, which the Consultation Route would otherwise bypass

• adds the the revenue derived from that traffic (and the associated VoT savings which positively impact the Benefit to Cost Ratio) from 2026,
not 2033, thus demonstrating the value of HS2 in actual service

• reduces environmental impact (and hence likelihood of opposition to construction) by routing the central section via an uncontentious and
easily developable brownfield corridor, as opposed to a sensitive rural greenfield alignment.

In total, in Ultimate configuration, the Stoke Route renders superfluous the 38.7km section of Consultation Route from km 32.6 northwards. By 
bypassing this section of route, the Stoke Route eliminates the costs and risks of a number of major works, including deleting the following 
key items: 

• 1.4km combined length of 400km/h specification twin bore (10.9 m diameter) tunnels at Whitmore Heath and Madeley (2.8km total
tunnelling)

• 3.8km (7.6km total) of 400km/h twin-bore tunnel under one of the most complex railway junctions in Britain at Crewe

• 1.8km of deep cutting from km 37 of the Consultation Route northwards, with cutting walls between 14 and 20 metres deep

• A crossing of the M6

The Stoke Route Accelerator section, by dint of its largely brownfield alignment, requires only one substantial viaduct (crossing the River 
Trent and the A34 northwest of Stone).

The Stoke Route Ultimate section requires only 3km of 230km/h (smaller, 8.8 metre diameter) tunnel.  It crosses under the M6 by recycling an 
existing motorway-over-railway-line bridge, where the rail alignment is currently disused.
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STOKE ROUTE: REDUCING COST AND RISK
The next schematic ‘strips back’ some of the detail to graphically present the points of comparison discussed in the previous section.  The 
complex and costly section of Consultation Route avoided by the Stoke Route is shown in red.  

Everything south of the red section is identical in both plans and must therefore be treated as cost-neutral in any comparison. Both plans 
require this section to be constructed in 2026. The remaining sections of Consultation Route north of Occlestone Green are also identical in 
both plans and must therefore also be treated as cost-neutral in any comparison of the overall project in a fully built-out condition.  
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The difference, though, is that the Stoke Route enables direct 
HS2 services to the North, and as fast to Manchester, as the 
full Consultation Route, from the start.   This means that the 
benefits of the western leg of HS2 Phase 2, plus the additional 
benefits of the West Yorkshire link, can be unleashed in 2026 
without waiting for the Consultation Route to be completed in 
2033, but, equally importantly, without prejudicing its full 
completion.

In the graphic, the Stoke – Crewe line is ‘faded down’ solely for 
optical clarity, but it remains in service on completion of the 
Ultimate link and, in due course, the northern section of the 
originally-planned Consultation Route.  For the avoidance of 
doubt, HS2 trains routing via Stoke-on-Trent and Kidsgrove can 
continue to access Crewe, which can continue in its historic role of 
providing passenger interchange on to services towards 
destinations not directly served (e.g North Wales).

All Stoke Route Accelerator sections using classic lines (dark 
green) remain in service, continuing to provide a route to 
Manchester and Yorkshire for HS2 classic compatible units, as 
they will have done since 2026 by this point.

Detailed discussion of costs is provided later in this book.  In 
overview, the following key points should be noted;

• Lower complexity means that the Stoke Route is around £1.3bn
cheaper than the Consultation Route from km 32.6 to Occlestone
Green, just in terms of the line itself.

• The Stoke Route is always at least £2bn cheaper than any
solution involving an HS2 station at the Consultation Route’s
Basford HS2/WCML junction, due both to the complexity of the

station itself and the major rebuilding works that would be 
necessary to realign the Crewe South junctions. 

• Any solution involving major construction works at Crewe also
poses a major risk of disruption, because these would have to
be undertaken whilst WCML, Britain’s busiest railway, and all the
other lines converging at Crewe, remain operational.

➡ The recent WCML upgrade works at Rugby are a good proxy 
for the risks of major engineering at a similarly complex WCML 
site.  The Rugby works prevented operation of a full timetable 
for more than two years, from September 2006 to the end of 
2008.

➡ Overall, the WCML upgrade cost the taxpayer £0.44bn, 
additional to the capital expenditure on the scheme, simply for 
the compensation payments made to Virgin and Silverlink for 
disruption caused.   
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RECAP OF STOKE ROUTE PROPOSALS
The final schematic shown below presents an overview of the two stages of the Stoke Route proposal, for ease of reference.
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Under the Stoke Route Accelerator package, fully segregated full 
loading gauge HSL would be built by 2026 to the northern limit of 
the section shown in orange, with classic compatible trains 
reaching other destinations at that date via the classic lines 
directly connected to the Stoke Route, shown in green, and 
WCML or the trans-Pennine classic lines, which are shown dotted 
grey.

The Ultimate package, shown in blue, extends the HSL to 
optimum point north of Crewe, where trains can join WCML 
immediately the link is complete, or can run directly on to the 
originally planned northern sections of the Consultation Route 
when that extension of full loading gauge HSL towards 
Manchester and Wigan is eventually constructed.

Between the two purple sections of the Consultation Route, which 
are identical in both plans, the Stoke Route deletes all the costs 
and risks of a ~38km section of Consultation Route.   This includes 
2 x ~2km of flying junction connector lines at Basford (one 
northbound HS2 to WCML, one southbound WCML to HS2).  

It bypasses the costs and complexity of Crewe, but enables direct 
HS2 services to that useful interchange station from the outset, 
with trains using the Stoke – Kidsgrove – Alsager – Crewe line, 
shown in green, from the outset.

The Stoke Route does not require construction of a new hub 
station at Crewe.  It does not require major reconstruction of the 
complex junctions at Crewe.
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ECONOMIC BENEFITS
4

Much more than a railway: the smart way to the North



SUMMARY OF KEY FINDINGS

Economic benefits analysis has been conducted for the Stoke 
Route by the renowned experts Volterra.

Their work fell into two main parts.  

• Firstly, applying their many years of experience in forecasting the
economic benefits of major infrastructure projects, Volterra
produced a forecast of the wider economic benefits of the Stoke
Route. The latter drew in part on some of the findings of the
KPMG economic modeling conducted for the HS2 Regional
Economic Impacts Study in 2013.

• Secondly, working from the capital cost data produced by
Interfleet and the revenue and VoT outputs produced by The
Railway Consultancy, Volterra produced a transport economics
appraisal.

In terms of the wider benefit to the UK economy, the economic 
case for having a station in Stoke-on-Trent is unassailable:

• Using Volterra’s methodology, we have demonstrated that by
2037, Gross Value Added (GVA) created by a HS2 station in
Stoke-on-Trent will be £0.9bn higher compared to the

Consultation Route and £1.2bn higher compared to the Crewe 
scheme

• Using the KPMG methodology, the GVA benefit of having a
station in Stoke as opposed to Crewe would be 24% greater.

Volterra’s modeling suggested that HS2 would open up 
opportunities in Stoke-on-Trent for between 4,500 and 20,000 new 
railway-related jobs. Per capita, this is very similar to estimates 
prepared for Birmingham, Manchester and Leeds. Crucially, 
Volterra worked closely with master-planning agency Ryders 
Architectural, to ensure that the potential job creation numbers that 
could arise as a result of a new HS2 station could actually be 
incorporated within a one kilometer radius of the proposed station 
(both from a physical/practical point of view and a policy point of 
view). The results were clear:

• The land available within the vicinity of the proposed station
(which is slightly larger than the King’s Cross development site
and much larger than the Brindley Place development site) could
easily accommodate 20,000 new jobs, and potentially more.
Furthermore, unlike many parkway proposals elsewhere, the
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development land available is wholly brownfield (which itself has 
additional environmental benefits);

• The city council, as planning authority, is wholly committed to 
supporting the development of what is effectively a new Station 
Business Quarter on the western edge of its rapidly growing city 
centre. 

Far more significant than the rail-related jobs and productivity 
benefits is the city’s rapid growth programme, and the role that an 
HS2 station can play in accelerating that programme:

• On one hand, the city has expressed a proposal to grow rapidly 
to become a new core city, with growth of the existing 
conurbation from 470,000 to 750,000 people.

• On the other, it is no secret that the south-east of England has 
the potential to over-heat further, with population growth likely to 
lead to environmental degradation and pressure on the green 
belt. By providing an HS2 station, Stoke-on-Trent becomes a city 
within less than an hour of London, with the ability and appetite 
to act as a “pressure valve”, taking a large proportion of that 
likely population growth. 

A summary of Volterra’s findings is presented in this section, which 
quotes directly from their full report.  That full report is being made 
available to HS2 Ltd, DfT, HM Treasury and other interested 
policymakers to support the Stoke Route business case.

The purpose of our brief was to present the economic case for 
routing the Birmingham to Manchester section of High Speed 2 
(HS2) via Stoke-on-Trent and locating an HS2 station in the city. 
The HS2 Consultation Route does not propose a station anywhere 

between Birmingham and Manchester. Our proposal, is that an 
HS2 station in Stoke-on-Trent improves the economic case for HS2 
compared to either the Consultation Route or the more recently 
proposed Crewe scheme. 

A High Speed 2 (HS2) station in Stoke-on-Trent provides a real 
opportunity for HS2 to reach its objective of strengthening and 
connecting the North: Stoke-on-Trent is the only significant urban 
conurbation between Birmingham and Manchester. 

HS2 is a development and regeneration project, not just a 
transport one. The conurbation of Stoke-on-Trent has high 
unemployment and capacity to grow. The new jobs and resident 
commuters attracted by HS2 will produce secondary local jobs 
which will cut unemployment and deliver significant and much 
needed change. 

A station directly adjacent to the City Centre in Stoke-on-Trent will 
provide a catalyst for change in the city and the conurbation. The 
availability of development land around the station will facilitate the 
establishment of a new Station Quarter with strong connectivity to 
the adjacent offer of retail, leisure and mixed use development in 
the City Centre. 

Stoke-on-Trent is a city that is ready and willing to change: local 
government, local businesses and local people fully support an 
HS2 station in the city. Stoke-on-Trent City Council published its 
‘Mandate for Change’ in July 2011, with an update in 2013. This 
vision shows a city that has a desire and ability to change in order 
to strengthen its economic future and improve the quality of life of 
the local residents.  
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The Consultation Route which runs direct from Birmingham to 
Manchester (bypassing all intervening locations) is predicted to 
reduce output in Stoke-on-Trent by 1% as jobs are attracted into 
those two cities, partly at the expense of Stoke-on-Trent. The 
outcome would be even worse if HS2 bypassed Stoke-on-Trent 
and a station were constructed at Crewe instead. 

HS2 will bring significant economic benefits to the Stoke-on-Trent 
conurbation:

• There will be 20,000 new jobs clustered around the new HS2
station. These jobs will bring higher earnings, creating indirect
jobs for local people, and higher productivity, creating positive
agglomeration impacts.

• There will be 7,000 new commuters from Stoke-on-Trent to the
three major cities, London, Birmingham and Manchester. These
commuters will bring back higher earnings and create additional
local jobs in Stoke-on-Trent.

• It is expected that the additional spending by workers,
commuters as well as supply chain impacts will lead to 18,250
additional indirect jobs in Stoke-on-Trent.

• By 2037, Gross Value Added (GVA) created by an HS2 station in
Stoke-on-Trent will be £0.9bn higher compared to the
Consultation Route and £1.2bn higher compared to the Crewe
scheme.

• The 60 year Net Present Value (NPV) of this difference of GVA in
Stoke-on-Trent is £25bn higher than the Consultation Route and
£34bn higher than the Crewe scheme.

The following table summarises these key Volterra findings.

Route Option GVA
2037 60 year NPV Difference

(£bn) (£bn) (£bn)
Stoke Route 7.87 199 baseline
No HS2 7.04 175 -24
Consultation Route 7.00 174 -25
Crewe scheme 6.64 165 -34

An HS2 station in Stoke-on-Trent is undeniably the best option for 
HS2 both in terms of the transport case and the business case. 

• The additional jobs created by an HS2 station in Stoke-on-Trent
will be beneficial to the UK in terms of additional GVA. The GVA
impact at a national level is not as large as at a local level since
the majority of the economic activity created in the local station
area will be displaced from elsewhere in the UK, and therefore
cannot be claimed as additional to the UK. Taking into account
the significant level of displacement from elsewhere in the UK,
the 60 year NPV of the additional GVA to the UK of a route via
Stoke on Trent rather than Crewe is expected to be £1.5bn.

• The transport appraisal indicates that the Stoke Route is more
efficient compared to a route via Crewe, providing higher
benefits and revenues for lower costs.

• The most significant difference is that the Stoke Route is
considerably cheaper: the 60 year NPV of the savings is
£1.8bn.

• There are also significant transport user benefits, with a 60
year NPV of over £0.47bn, as well as additional revenue of
more than £0.53bn.
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TRANSPORT ECONOMICS BENEFITS

Quoting directly from Section 10 of the Volterra report (in blue), the 
transport appraisal results are presented below.

This section aims to establish whether the Stoke Route provides a 
better route for HS2 than the Crewe scheme. In order to determine 
which route is better, we quantify the costs, revenues and 
transport user benefits of each route. In phase 1, we compare the 
Stoke Route Accelerator with the Crewe scheme in 2026 
configuration, and in phase 2 we compare the Stoke Route 
Ultimate with the Consultation Route. 

Since HS2 model runs are not available, the forecasts 
underpinning the transport appraisal are based on a set of inputs 
that have been provided to Volterra by The Railway Consultancy 
from their modelling work. Figure 10.1 shows that the additional 60 
year NPV of the Stoke Route compared to the Crewe scheme is a 
total of £2.8bn. The most significant difference is the cost of the 
routes, the 60 year NPV of the cost of the Stoke Route is £1.8bn 
cheaper than the route via Crewe. 

Figure 10.1: Net impacts of Stoke Route compared to the route 
via Crewe (£m 2014 prices)

60 year NPV
Net Cost of Stoke vs Crewe -£1,815
Net Benefit (VoT) of Stoke vs 
Crewe £468

Net Revenue of Stoke vs Crewe £533
Total NPV £2,816

Traditionally, a transport appraisal contains a benefit cost ratio 
(BCR). The BCR of the Stoke Route versus the Crewe scheme 
would be:

BCR =
Additional Benefit

BCR =
Additional Cost – Additional Revenue 

However, in this case where the Stoke Route is preferable to the 
Crewe scheme on all three measures, (less cost, greater value of 
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transport user benefits and greater revenue) the BCR is not an 
appropriate measure, since it becomes negative. 

BCR tells you the benefits per pound spent.  We have found that 
by spending less money, and constructing a route via Stoke-on-
Trent, HS2 will increase user benefits and revenues. The transport 
case for a route via Stoke is thus undeniably a stronger option than 
Crewe. 

The following sections assess the costs, benefits and revenues in 
more detail. 

Benefits

The additional benefit of the Stoke Route compared to the Crewe 
scheme is £468m, 60 year NPV.  In 2026, with the Stoke Route 
Accelerator, the undiscounted additional annual benefit is £22.8m. 
The undiscounted additional annual benefit in 2033 with the Stoke 
Route Ultimate is £17.5m. 

Figure 10.2: Route benefits (£m 2014 prices)

Additional annual benefits 
(undiscounted) vs Crewe Business Commuter Other Total

2026 9.9 4.1 8.8 22.8
2033 7.6 3.1 6.7 17.5
2037 8.2 3.4 7.3 18.9
60 Year NPV 204.0 84.0 181.0 468.0

This is based on the HS2 demand split classification and VoT from 
the Department for Transport guidance. 

Revenue

The 60 year NPV of the additional revenue of the Stoke Route 
compared to Crewe is £533m. 

In 2026, with the Stoke Route Accelerator, the undiscounted 
additional annual revenue is £33.8m. In 2033, the undiscounted 
additional annual revenue is £27.8m. In order to calculate changes 
in revenue streams over time, we have used the HS2 appraisal 
guidelines of 1% real fare growth and fare cap at 2036. 

Table 10.3: Route revenue (£m, 2014 prices)

Additional annual revenue (undiscounted) vs CreweAdditional annual revenue (undiscounted) vs Crewe
2026 33.8
2033 27.8
2037 28.6
60 Year NPV 533.0

Costs

At the point of delivery, 2026, the cost of a route via Stoke is 
£2.3bn cheaper than via Crewe. Assuming that there is uniform 
spend in the nine years between 2017 and 2025, this is equivalent 
to an NPV of £1.8bn. This covers the cost of delivering the phase 1 
routes in 2026. 

For the purposes of this early-stage and long-horizon economic 
appraisal, Volterra have assumed that the incremental costs of 
extending the two routes to Occlestone Green are broadly neutral.  
That is to assume, in broad terms, that the greater cost of the 
longer and larger diameter Crewe tunnel is likely to balance out 
the greater overall length of the Stoke Route Ultimate link from the 
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city boundary to the point where all lines converge at Occlestone 
Green, and its shorter, smaller diameter tunnel under Talke.

As and when HS2 release cost data for this section to mirror the 
more detailed work being undertaken by Interfleet, the Stoke 
Route advisers, this assumption will be revisited and any 
necessary adjustment made.

However, because the the bulk of the benefits are delivered by the 
Stoke Route from 2026 onwards, the impact of extending either 
route to Occlestone Green at some later date will be negligible-to-
marginal. The difference will be of the order of a few million 
pounds in capital expenditure. This will certainly not impact the 
key Volterra finding that the Stoke Route is “undeniably better” 
than any route involving the higher costs, but lower benefits, of the 
Crewe scheme. 

Volterra took the capital costs estimates from Interfleet’s work, and 
the parallel estimates made for the Crewe scheme.  These two 
estimates were made on strictly like-for-like basis of extending HSL 
to Stoke-on-Trent or Basford respectively, then including all costs 
relating to provision of a new station, classic rail integration, 
connectivity etc, as discussed in detail previously.

Applying like-for-like throughout also involves comparing the 
Crewe scheme in its proposed configuration – HSL to Basford plus 
unupgraded classic line north thereof – with the Stoke Route in 
similar condition: HSL to new HS2 station in Stoke-on-Trent, then 
using existing classic line north thereof.  This is the £3.1bn 
package of Stoke Route works, not the £3.4bn which includes the 
optional linespeed upgrade between Stoke-on-Trent and 
Manchester.  Note that even in these configurations, the Stoke 

Route offers trip times to Manchester that are faster than via 
Crewe, and the £3.1bn also includes the infill upgrades required to 
enable direct HS2 services to Yorkshire and (via Crewe and 
WCML) to Liverpool, the North West and Scotland.

Table 10.4: Route costs (£m, 2014 prices)

Stoke Route Crewe scheme Stoke Route 
Benefit

Total Capital Cost 
(undiscounted) 3,100 5,400

Capital cost saving of 
Stoke Route 
(undiscounted)

2,300

60 Year NPV 2,446 4,261
60 Year NPV benefit of 
Stoke Route 1,815
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WIDER ECONOMIC BENEFITS

Wider economic benefit is not ‘additional’ to the Stoke Route 
proposals.  In line with the post-Deighton, post-Higgins, policy 
agenda for HS2, it is absolutely fundamental to the proposition.  

In negotiations with HS2 Ltd and DfT, the Stoke Route team has 
consistently stated that a holistic appraisal of Wider Economic 
Benefits (WEB) should be at the core of the assessment of the 
merits of the Stoke Route versus the competing Crewe scheme. 

The Volterra work has produced a number of key results that must 
be included, in order to enable a meaningful side-by-side 
appraisal of the Stoke Route versus the Crewe scheme.  This 
section summarises them.

But firstly a note of caution.  As with Greengauge 21’s proposal for 
an HS2 service to Stoke via Stafford that might actually be slower 
than today’s 1h 20m Pendolino, misinformation can readily be 
generated around a key aspect of WEB: employment creation.

Various cities claim different levels of direct job creation as a 
consequence of HS2.  Locations having city centre stations 
generate significantly more than those with parkways. 

Volterra have produced the table shown on the following page to 
benchmark these claims against each other, expressed as jobs 
per thousand head of existing population. 
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The two key results for the city of Stoke-on-Trent (narrowly defined) and Greater Stoke are presented in the blue highlight.

Whilst the Stoke Route team is prepared to defend our own figures against any scrutiny, the taxpayer must be assured that the jobs claims 
made for Crewe to support its case will be subject to the same rigorous assessment. It would be a material flaw in any fair and balanced 
appraisal process to fail to do so.

This ‘due process’ point noted, the bullet points below extract the key WEB findings from Volterra’s work.

• At the lower end of the Stoke Route’s 5,000 direct job creation projections, a further 4,050 indirect jobs will be generated.  This rises to
16,150 indirect jobs leveraged off 20,000 direct jobs.

• Up to 20,000 new direct jobs will be clustered around the new Stoke-on-Trent HS2 station. These jobs will bring higher earnings, creating
indirect jobs for local people, and higher productivity, creating positive agglomeration impacts.

• As an immediate effect, Volterra’s modelling predicts between 3,000 and 7,000 new commuters (85% of whom to/from London) will be
accessing HS2 at Stoke-on-Trent.  These commuters will make a valuable contribution of between £0.3bn (at the lower end) and £1.0bn
(top end) to annual HS2 revenues. In turn these commuters generate between 1,000 and 2,100 indirect jobs.

• Overall, the Stoke Route will generate total additional employment in a range of between 10,100 and 38,250.
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Area Pop (2011) Direct Job Creation ClaimDirect Job Creation Claim Job creation / 1000 popJob creation / 1000 pop Type
Birmingham 1,073,045 22,000 26,000 21 24 City Centre
Leeds 751,485 13,200 19,700 18 26 City Centre
East Midlands* 554,432 1,500 1,600 3 3 Parkway
Sheffield 552,698 4,000 5,400 7 10 Parkway
Manchester 503,127 29,700 42,900 59 85 City Centre
Stoke-on-Trent 249,008 5,000 20,000 20 80

City Centre
Greater Stoke 470,000 5,000 20,000 11 42

City Centre

Crewe 75,556 20,00020,000 265 (!)265 (!) Parkway
Unsubstantiated claim in Cheshire East Council’s January 2014 consultation submissionUnsubstantiated claim in Cheshire East Council’s January 2014 consultation submissionUnsubstantiated claim in Cheshire East Council’s January 2014 consultation submissionUnsubstantiated claim in Cheshire East Council’s January 2014 consultation submissionUnsubstantiated claim in Cheshire East Council’s January 2014 consultation submission
Crewe “area” unspecified 100,000 (!!)100,000 (!!) unquantifiable overclaimunquantifiable overclaim Parkway
Unsubstantiated claim in marketing material for 4th December 2014 Crewe eventUnsubstantiated claim in marketing material for 4th December 2014 Crewe eventUnsubstantiated claim in marketing material for 4th December 2014 Crewe eventUnsubstantiated claim in marketing material for 4th December 2014 Crewe eventUnsubstantiated claim in marketing material for 4th December 2014 Crewe event
* Nottingham and Derby



The Stoke Route will deliver all these benefits from 2026 onwards.  It is the Stoke Route Accelerator that delivers a 55 minute journey time to 
London, 20 to Birmingham and under 30 to Manchester. 

It is the 2026 Stoke Route which combines that extraordinary (and attractive) connectivity with best-in-England housing affordability and the 
ample development potential of the Greater Stoke brownfields.  

GVA Benefits: Using the KPMG Methodology

As well as job growth, productivity related GVA increases that will accrue as a result of a station in Stoke-on-Trent must also be taken into 
account. KPMG identified that in terms of impact on the value of the two local economies, HS2 would have the following impacts:

• Crewe: net increase of up to £78m p.a. in GVA (increase of 2.45%);

• Stoke-on-Trent: net decrease of up to £79m p.a. in GVA (decrease of 2.02%).

Using the KPMG methodology, and using the 2.45% productivity uplift also used for Crewe, a productivity-related GVA uplift is £96 million 
per annum within the Stoke Travel To Work Area (TTWA). This is 24% higher than the estimated uplift of a station in Crewe (of £70 million per 
annum) and crucially this is all net to the UK economy.

However, with an additional population of 280,000 (in line with the rapid growth vision driving the City Renaissance policy), the productivity 
increase is significantly greater: £4.8bn. A much smaller amount of this growth is net to the UK, but the Stoke proposal certainly enables 
substantial rebalancing of the UK economy.  

Note: the figure of £70m Crewe GVA uplift is extrapolated from the KPMG report but reduced by 10% to take account the the slightly higher 
journey time to Crewe via the Stoke Route (67 mins versus 61 mins in the Crewe scheme).
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VOLTERRA ANALYSIS: CONCLUSION

This section quotes the conclusion of the Volterra economic benefits analysis.  It summarises 
Volterra’s detailed report, which the Stoke Route team is now using as evidence in discussion with 
HS2 Ltd, DfT and wider Government.

There is no ignoring HS2 in Stoke-on-Trent. It has the potential to bring great gains to Stoke-on-Trent or alternatively to hit the local economy 
hard if it stops elsewhere.  The Consultation Route which runs direct from Birmingham to Manchester is predicted by KPMG to reduce output 
in Stoke-on-Trent by 1% as jobs are attracted into those two cities, partly at the expense of Stoke-on-Trent. A route stopping at Crewe would 
clearly have a much more significant negative impact on Stoke-on-Trent. That would attract existing Stoke-on-Trent businesses to move to 
Crewe and claim a much higher proportion of regional growth at Stoke-on-Trent’s expense. There is no ‘Do Nothing Scenario’ for Stoke-on-
Trent. The city will either win or lose depending on station location decisions.

The upside for Stoke-on-Trent (and for HS2) is that the city has great potential which HS2 can unlock. That potential derives from a number of 
issues described in more detail in the report but which can be summarised as:

• Stoke-on-Trent wants to grow and change: HS2 will be the catalyst for that change.  Stoke-on-Trent will build a new Commercial District
around the HS2 station with the local and regional transport connections required to make that work. Stoke-on-Trent already has the
“Mandate for Change” and HS2 will accelerate achievement of this City Renaissance programme of economic growth and urban
transformation.

• Stoke-on-Trent is a major city:  the role of HS2 is to grow economic development in the North and that means serving the main cities.
Stoke-on-Trent is one of those cities and has much greater potential than any alternatives to create economic growth.
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• Regeneration: Stoke-on-Trent has high unemployment and
capacity to grow. New jobs and new resident commuters will
produce secondary local jobs which will cut unemployment and
deliver significant and much needed change. HS2 is a
regeneration project as well as a transport one.

• Station land: Stoke-on-Trent has space for a new HS2 station and
land for development, with excellent local and regional
accessibility by rail and road. High density employment around the
HS2 station is crucial to maximising economic growth. This fits well
with HS2 thinking on local Development Corporations.

• Property Prices: Stoke-on-Trent offers considerable property
price differentials compared to Birmingham and Manchester and
especially compared to London. Those price differences will
provide encouragement to businesses and commuters to change
location.

➡ Conversely, as the positive impact of an HS2 station takes effect, 
commercial land values will rise by an estimated 35%. This will 
have the additional benefit of reducing the amount of public 
sector subsidy required to bring brownfield land back into use, 
and de-risks private sector investment.  

The overall numbers are significant yet realistic. Our analysis 
predicts end state impacts of:

• 20,000 new jobs clustered around the new HS2 Stoke-on-Trent
station.

• 7,000 new commuters from Stoke-on-Trent to the three major cities,
each bringing back higher earnings and creating additional local
jobs.

• By 2037, GVA up 12% compared to the Consultation Route and
19% compared to the Crewe scheme. This is the uplift that HS2
will provide to economic growth in Stoke-on-Trent; it is additional to
the growth that is predicted as a result of achieving its goal of
becoming a Core City.

An HS2 station in Stoke-on-Trent is undeniably the best option for 
HS2 in terms of both the transport case and the business case. The 
additional jobs created by HS2 will be beneficial to the UK as a 
whole in terms of additional GVA.  This, combined with Stoke-on-
Trent’s core city ambitions could significantly change the economic 
balance of the North. Taking into account the significant level of 
displacement from elsewhere in the UK, the 60 year NPV of the 
additional GVA to the UK is expected to be £1.4bn. 

The transport appraisal proves that the Stoke Route is more efficient 
than a route via Crewe, providing higher benefits and revenues for 
lower costs. 

• The most significant difference is that the Stoke Route is
considerably cheaper: the 60 year NPV of the savings is £1.8bn.

• There are also significant additional transport user benefits (as
compared to Crewe) with a 60 year NPV of £0.47bn

• The Stoke Route also generates additional revenue (compared to
Crewe) with a 60 year NPV of £0.53bn.
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TIMELINE AND KEY ISSUES
5

Much more than a railway: the smart way to the North



As discussed in the previous chapter, the strategic objectives for HS2, and the policy landscape around the project, have shifted from 
speed to economics. The Stoke Route proposals for HS2 North have always been at the forefront of this new agenda. To fully 
understand the proposal, and the context in which it is made, it is helpful to use an overview of the recent timeline of the overall HS2 
project, both to illuminate the process by which the HS2 project is evolving, and to draw out key elements of the Stoke Route case.

2013: The preferred route of HS2 Phase 1 is finalised.

Phase 1 runs from London Euston, via a CrossRail and Heathrow Express Interchange at Old 
Oak Common (near Wormwood Scrubs) to ‘Birmingham Interchange Station’ (which actually 
does not feature any interchange with the existing railway) at a point near the Airport and the 
M6/M42 junction.  A 230km/h branch diverges into the centre of Birmingham, whist the main 
line continues to a northern limit at Handsacre, near Lichfield. 

Phase 1 is expected to enter service in 2026. The line will use the same standard gauge track 
as the UK’s classic network, managed by Network Rail: 1,485mm between the rails.  But the 
line will be constructed to continental loading gauge, which has larger bridge, tunnel and 
lineside clearances than the classic network.  This will permit operation of full-sized high 
speed trains (like France’s TGV or Germany’s ICE) between London and Birmingham.  These 
are referred to as HS2 captive units because they cannot leave the HS2 network.

At Handsacre a junction is provided with WCML. This will enable smaller-sized classic 
compatible high speed trains – like today’s Eurostar units – to run off the dedicated HSL and 
use smaller loading gauge classic lines to reach Manchester and other northern destinations 
for the period between 2026 and the planned completion of Phase 2 in 2033. 

Although these classic compatible units will run for around 35 minutes at the full 330km/h (204 mph) operating speed on the 
dedicated HSL stretch from London to the Midlands, their journeys north of Handsacre will limited to the much slower speeds 
achievable on the WCML classic lines.  Here the absolute maximum speed limit is 200km/h (125 mph), with curves and junctions 
imposing numerous even slower limits in various places. 

Hence journey times to Manchester, running via Handsacre and using WCML to complete the trip, will be around 1h 52m, only a 16 
minute saving off today’s 2h 08m Euston to Manchester trip on a Pendolino, running the whole distance on WCML.  
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July 2013 – Phase 2 consultation begins

On behalf of the Secretary of State for Transport, HS2 Ltd starts a public consultation on its proposed Phase 2 route from the end of Phase 1 
at Handsacre to the proposed western leg destination of Manchester and the eastern leg terminus at Leeds.

The overall HS2 scheme, now incorporating these two extensions, which would allow 
330km/h operations by captive units all the way to Leeds and Manchester, was 
shown in overview by HS2 using the schematic map reproduced on this page.

The consultation ran from July 2013 until 31st January 2014. Any party wishing to 
propose amendments to the published Consultation Route had to make their final 
submission by that deadline.

The Consultation Route is mapped and discussed in more detail in the next chapter.  
For now, at strategic level, the following should be noted:-

• The only major city between Birmingham and Manchester (Stoke-on-Trent) is
bypassed.

• There is no East-West connectivity between the great cities of the north,
Manchester and Leeds are termini of a London-centric system, with three branches
to those cities and to Birmingham.

• HS2 stations are denoted by the roundel icon. Crewe featured in the published
proposals only as a classic rail station on the Network Rail system. This is shown by
its sharing a large black dot icon with other Network Rail stations served only by
classic compatible HS2 trains “running off” onto the traditional, lower speed,
railway.  It was to be served by only two trains per hour, stopping at the existing
Crewe station whilst en route to Liverpool.

For the avoidance of doubt, the Stoke Route is a fundamentally western leg plan, but it should be noted that the Stoke Route team fully 
supports construction of the eastern leg to Leeds. It is equally imperative that the city-regions of the East Midlands and Yorkshire are 
connected to the UK’s new strategic spine.
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25 November 2013
Government launches the Hybrid Bill procedure to empower 
construction of Phase 1.  This Bill is currently before Parliament 
and is expected to take up to three years to complete. The actual 
Phase 1 line is scheduled to enter service in 2026. 

January 2014
Stoke-on-Trent City Council’s (SOTCC) expert team finalises the 
Stoke Route proposals, as a comprehensive response to the 
Phase 2 consultation.

16th January 2014
The Stoke Route team meets with Department for Transport (DfT), 
to pre-advise key elements of the Stoke Route proposal, and to 
cross-check key costing assumptions regarding the Consultation 
Route. Following a constructive meeting, which validated the 
assumptions discussed, the team is strongly encouraged to 
submit a formal consultation response.

31st January 2014
HS2 Ltd acknowledges receipt of the Stoke Route consultation 
response, which is submitted ahead of the deadline. The full text 
of the January 31st consultation response is available to download 
here. The current business case has developed from the 
proposals submitted to the consultation.  The key principles of the 
Stoke Route have remained the same:–

• Accelerate benefits of HS2 by extending to a strategically useful
more northerly point by 2026, to coincide with Phase 1 opening.

• Include an East-West connection across Northern England from
the outset.

• Offer trip times on the key London – Manchester route that are
significantly faster than those achievable if Phase 1 stopped at
Handsacre, and ideally comparable to those achievable when
fully dedicated HS2 lines reach Manchester at a later date (32
minutes gain in the case of the Stoke Route Accelerator).

• Plan the 2026 extension of HS2 in an integrated manner with
Network Rail, to optimally leverage classic lines to provide the
required links to the North during the Accelerator period.

• Include a hub station, comprehensively integrating HS2 with
classic rail, road and public transport feeder/distributor traffic.

• Locate that station for maximum strategic economic
development benefit, serving both the existing city centre
transformation programme, and acting as the focal point for
broader strategic development on a New City scale.

1st February 2014
The process of assessing the consultation responses begins.  As 
of 10th September 2014, it is still ongoing.  HS2 Ltd state: “All the 
responses to the consultation were submitted to an independent 
analysis company, which will review them and report to HS2 Ltd on 
its findings.  We will use this feedback to look at possible changes 
to the proposed route – as set out within these documents – before 
making recommendations to the Secretary of State for 
Transport.” (Source: http://www.hs2.org.uk/phase-two/route-
consultation/document-library This URL also has links to the full 
mapping and other documentation explaining the Consultation 
Route, as originally published by HS2 Ltd.)
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February 2014 to present, and ongoing
Stoke-on-Trent political leadership and senior officers, and/or the 
Stoke Route Project Director plus specialist team members, meet 
with various interested parties, including:

• The Secretary of State for Transport, Patrick McLoughlin.

• The Shadow Secretary of State for Transport, Mary Creagh.

• The Minister of State for Transport with responsibility for HS2 
Phase 2, Baroness Kramer.

• The Shadow Minister of State for Transport with responsibility for 
HS2 Phase 2, Lilian Greenwood.

• The Executive Chairman of HS2 Ltd, Sir David Higgins.

• HS2 Director of Phase 2, Ian Jordan.

• The HS2 technical leads on Phase 2, Andrew Went and Amanda 
White.

• The Stoke-on-Trent and Staffordshire Local Enterprise Partnership.

• The Council Leaders, Chief Executives and Transport leads of 
Birmingham, Manchester, Kirklees, Leeds and many other major 
Local Authorities, sharing information on the mutual benefits to be 
gained.

• A wide spectrum of business leaders, coordinated by the Stoke-
on-Trent and North Staffordshire Chamber of Commerce, with very 
strong, and very public support for the Stoke Route being received 
from the business community.

• A number of potential investors, possessing both the financial 
standing and proven track record to participate in (or lead) the 
delivery of large-scale public infrastructure projects, often in 
combination with strategic-scale property development, as will be 
facilitated at Stoke-on-Trent by the HS2 connection.

➡ Preliminary exploratory talks centre around potential interest in 
funding/delivering some/all of the Design, Build, Finance, 
Operate and Maintain strands of the Stoke Route, including the 
station, the associated connectivity works, up to and including 
sections of the Stoke Route HS2 line itself.

➡ Clearly, as the project progresses and evolves into an investable 
proposition, the Stoke Route team’s highly-experienced project 
finance advisers will seek detailed engagement with HM Treasury 
around potential funding models. At this early stage, it is 
sufficient to state that, given an appropriate project finance 
structure along well-precedented UK lines, substantial private 
sector investment into the Stoke Route can be confidently 
predicted. Alternatively, if Government decides HS2 is to be 
100% public funded, then the Stoke Route will offer better value 
on any Treasury Green Book appraisal than any other proposal 
for the Phase 2 western leg section.

17th March 2014
The incoming Executive Chairman of HS2 Ltd, Sir David Higgins, 
announces the results of his review of HS2 at an event in 
Manchester.

Regarding Phase 2, Sir David adopts the fundamental principle of 
the Stoke Route and states: “[The] benefits could be spread further 
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north sooner if Phase 2 were accelerated and the line were extended to a new regional transport hub…by 2027, six years earlier than 
planned.” 

Although Sir David stated at the Manchester event that “nothing I say this morning should be construed as an announcement, because I do 
not have the authority to make one,” he went on to announce his ‘personal view’ that this Northern hub should be in “Crewe…[which] would 
bring together road and rail services for the region as a whole, allowing faster services to Manchester.”

Clearly the Stoke Route team are delighted that the Executive Chairman of HS2 Ltd has adopted the core principle of our own proposals, but 
regret his initial preference for the town of Crewe over the half-million strong market of Greater Stoke.  

In subsequent discussions with HS2 executives and DfT officers, it became clear that the Crewe scheme had emerged, as it were, by 
default. The Consultation Route alignment, which had originally been designed to favour speed, was routed via Crewe rather than the large 
urban area of Greater Stoke.  So Crewe was, in many ways, the ‘obvious’ choice for Sir David’s “northern hub”. In effect, Crewe was 
selected, because the town was already on HS2’s map.

It should be recalled that the Consultation Route goes under Crewe, due to the now outmoded, 
engineering-led, ‘speed-above all else’ 400km/h specification having driven its design.  This is 
most clearly shown on this map from HS2’s own website.

Source http://assets.hs2.org.uk/sites/default/files/image_library/phase2_cons/crewe
%20map.jpg

This book contains a detailed discussion of the flaws of the Crewe scheme in Chapter 9.  It 
could be viewed that a pronouncement in favour of Crewe, by the leader of the public body 
making the Phase 2 route recommendation to the Secretary of State, could be construed as 
prejudicial to the formal consultation process. 

Certainly the messaging around Crewe rapidly changed.  

Maps changed overnight.  As shown on the next page, HS2’s own website  – http://www.hs2.org.uk/news-resources/maps-and-plans 
(downloaded 25/08/14) – now presents London to Crewe as a single unbroken line, clearly implying the line to Crewe is now an integral part 
of Phase 1.  However, the onward link to Manchester, and the entire eastern leg to Leeds, have now represented by ‘fuzzy’ lines. Note that 
the Handsacre Junction giving access to WCML from the end of Phase 1 has also disappeared.  In either Sir David’s new ‘Crewe scheme’ or 
the full Consultation Route, this would prohibit HS2 trains ever reaching Stoke-on-Trent, or Stafford for that matter.
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The BBC followed suit, with “proposed extension to Crewe” now 
represented as part of Phase 1, not Phase 2.

At the March 17th event and thereafter, the Stoke Route team raise 
concerns at the highest levels that such a publicly-stated, and 
media-amplified, preference for only one of the two plausible 
western leg routes is materially prejudicial to balanced appraisal of 

the Stoke Route and, obviously, a clear breach of the due process of 
a public consultation which had not yet reached its conclusions.

Nevertheless, the Stoke Route team continues to seek a 
collaborative dialogue with HS2 Ltd, to ensure that the Stoke Route 
is properly considered ahead of the recommendation to the 
Secretary of State.

17th March 2014
DfT publishes a written Ministerial Statement by the Secretary of 
State for Transport, which compounds the problem, by responding 
to Sir David’s statement by instructing two public bodies, HS2 Ltd 
and Network Rail, to develop only the Crewe proposal for the 
Secretary of State to consider in detail when making his Phase 2 
decisions:

“Sir David’s report also proposes to deliver benefits, particularly 
benefits to the Midlands and the north, more quickly. The report sets 
out a clear proposal to accelerate construction so that the Crewe 
section of Phase Two would be completed by 2027, not 2033, and to 
build a new integrated hub station at Crewe. Therefore, I am 
commissioning HS2 Ltd and Network Rail to undertake work to allow 
both these proposals to be considered in detail as part of my 
consideration of the public consultation responses to Phase Two.” 
https://www.gov.uk/government/speeches/higgins-review

2nd April 2014
Stoke Route Project Director is invited to join a meeting between all 
three Stoke-on-Trent MPs and Sir David Higgins.  Takes the 
opportunity to explain the merits of the Stoke Route case.
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It becomes clear in the meeting that HS2 Ltd technical advisers 
have dismissed the Stoke Route on a fundamentally flawed 
rationale. Sir David’s technical advice correctly states that it would 
be extremely difficult and expensive to build a new 400km/h railway 
from Stoke-on-Trent through Congleton, Macclesfield and Stockport 
into Manchester, and thus a route via Stoke-on-Trent was discarded.

➡ The Stoke Route does not propose a 400km/h new build railway 
on that corridor, but to use the existing railway for the Accelerator 
service from 2026. This would operate at only 160 to 200km/h, or 
230km/h if lightly upgraded to the Hamburg – Berlin standard. 
Even if upgraded, all the improvements would be almost entirely 
within the fence line of the existing corridor and would require no 
major new structures.

Meeting concludes with Project Director re-emphasizing the need 
for fair appraisal of the Stoke Route versus the Crewe scheme now 
promoted by HS2 Ltd on the balance of their merits.

11th April 2014
David Prout, Director General, High Speed 2 Group at DfT, issues 
written instructions to Alison Munro, Chief Executive of HS2 Ltd, 
which further compounds the ‘flawed process’ problem.  (Letter from 
Mr Prout to Ms Munro dated 11th April 2014).

“The Company should now work with Network Rail to explore the 
following: [...] Initial advice to the Secretary of State on the section of 
the HS2 route between the West Midlands and Crewe and the 
feasibility for accelerating its construction to allow completion by 
2027. He would also like advice on the feasibility of building a hub 
station at Crewe, including the benefits that could be delivered to 
the region and the cost implications to the HS2 Project for the 

connection into such a hub station. We would like to put proposals 
on both the route to Crewe and a possible hub station to the 
Secretary of State in 2014;” 

This letter follows up the Secretary of State’s written Statement 
responding to Sir David’s statement, this time issuing precise work 
instructions to HS2 Ltd and Network Rail, to develop only the Crewe 
proposal for the Secretary of State to consider in detail when making 
his Phase 2 decisions.

1st May 2014
The Secretary of State for Transport comes to Stoke-on-Trent to 
discuss HS2, in the company of DfT Civil Servants and Andrew Went 
of HS2 Ltd. 

The Leadership and Senior Officers of Stoke-on-Trent City Council 
seek assurance that, despite what could be viewed as a materially 
prejudicial and clearly flawed process since the March 17th event, 
the Stoke Route will be fairly appraised. 

The Secretary of State says that he is “listening to all proposals” and 
that the presentation and discussion of the Stoke Route has been “a 
very interesting meeting.”  He undertakes to discuss the Stoke 
Route with his advisers at DfT and HS2 Ltd.

28th May 2014
The HS2 website wording regarding the Phase 2 consultation gives  
insight into the internally contradictory approach taken by HS2 Ltd 
to appraisal of the consultation responses. This wording was 
downloaded on 28th May 2014 and is cited verbatim and analysed 
below.  The text has since changed, but the flaws in the process that 
this ‘snapshot’ reveals are worth highlighting.
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The consultation is now closed. We’d like to thank everyone who 
expressed an interest and returned a response.

What happens now?

All the responses to the consultation were submitted to an 
independent analysis company, which will review them and report to 
HS2 Ltd on its findings. We will use this feedback to look at possible 
changes to the proposed route before making recommendations to 
the Secretary of State for Transport.

The Secretary of State will make an announcement in Autumn 2014 
on progress made following the review of the consultation responses 
regarding the Phase Two route. We expect that he will take a 
decision on the route at a later date, once he has considered the 
outcomes of the consultation and the additional work he has 
commissioned following recommendations made in Sir David 
Higgins' report 'HS2 Plus' which was published in April 2014 to 
maximise the potential benefits of the Phase Two scheme.

You can view the report at: www.hs2.org.uk/david-higgins-launches-
his-vision-for-hs2

Our teams will still be available to meet with communities and 
organisations during the route refinement process. But, to make sure 
that the consultation process is fair, we cannot discuss the potential 
refinements to the Phase Two route until a decision is announced. 

The two positions highlighted in red and purple are contradictory 
and cannot logically be held simultaneously: 

• In the red sentence, possible changes to the route (e.g. as the 
Stoke Route proposes) are – quite properly, as per the consultation 
process – to be considered before the recommendation is made to 
the Secretary of State on the Phase 2 route.

• But in the purple sentence, potential refinements (e.g. as the Stoke 
Route proposes) cannot be discussed until after the decision is 
made.

The position highlighted in blue clearly gives a special status to “the 
additional work [the Secretary of State] has commissioned following 
recommendations made in Sir David Higgins’ report…” 

Those “recommendations” were for the Crewe scheme, and the 
“additional work” the Secretary of State commissioned are explicitly 
to develop the Crewe scheme, as documented by the Prout – Munro 
letter of 11th April 2014 . 

So whilst, in the purple sentence, HS2 maintain that they cannot 
even “discuss” potential refinements to the route until after a 
decision is announced, in the blue sentence they are not just 
‘discussing’ but, on the Secretary of State’s own instruction, actively 
developing just such a proposal (the Crewe scheme).  

They are therefore maintaining a further contradictory position, as 
follows:

• one proposal (Sir David’s Crewe scheme, as per the blue 
highlight), which was not even tabled before the formal 
consultation deadline, is, despite this non-compliance with HS2’s 
own timetable, to be treated as a “recommendation” and public 
resources deployed to develop its case; but

• the Stoke Route proposals (and any other properly submitted 
consultation response proposing a route refinement) cannot even 
be discussed as per the purple highlight.

➡ Only the Cheshire East Council proposals were submitted by the 
deadline and they did not encompass the full scope of Sir David’s 
scheme. 
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11th June 2014
Following the Secretary of State’s visit, a senior HS2 Ltd delegation, 
led by Ian Jordan, Director of Phase 2, and once again including 
Andrew Went, visits Stoke-on-Trent to discuss the Stoke Route.

A commitment is given by HS2 to appraise the Stoke Route 
proposals ahead of the recommendation to the Secretary of State.

HS2 Ltd and the Stoke Route team agree to the following points.

• The Stoke Route Accelerator package should be compared with
the Crewe scheme as originally proposed by Sir David Higgins on
17th March and now under development by HS2 Ltd and Network
Rail.

• The Stoke Route Ultimate package, including the fully built
Consultation Route sections north of Occlestone Green, should be
compared with the originally-published full Consultation Route,
which gets to Occlestone Green via Crewe.

23rd June 2014
Another fundamental principle of the Stoke Route is adopted as 
policy, when the Chancellor of the Exchequer adds a ‘trans-North’ 
element (in very preliminary form) to the fundamentally North-South 
HS2 project.  George Osborne trails a proposal for a trans-Pennine 
link, and tasks Sir David Higgins to consider it alongside plans for 
optimising Phase 2 of HS2. 

The Financial Times report of the Chancellor’s speech is here and 
Evan Davis’ two-part BBC’s documentary “Mind the Gap: London v 
the Rest,” which cogently examines many of the issues, is here.

➡ This trans-North link between Manchester and Leeds has 
somewhat misleadingly become known as “HS3”, although only a 
200km/h railway is proposed, which is not a high speed line.

The Chancellor’s intervention was a welcome, if belated, recognition 
by Government that creating much improved connections to London 
from the cities of the North actually risks exacerbating the North – 
South imbalance in the UK economy and counter-productively 
reinforcing the dominance of London and the South East.

Picking up the theme first established in 2008 by the UK Ultraspeed 
business case for a Liverpool – Manchester – Leeds high speed 
link, to “turn Northern Way policy aspirations into the buildable 
reality of a North England super-region capable of competing with 
the world’s mega-cities for investment and jobs,” the Chancellor 
stated: “We need a northern powerhouse. Not one city, but a 
collection of cities – sufficiently close to each other that combined 
they can take on the world.”

As presented previously, the Stoke Route proposals have always 
contained an East - West link from the outset, to enable direct HS2 
services on to the trans-Pennine route, right from the outset in 2026. 
This creates one of the key links required to enable Northern and 
West Midlands city-region economies to coalesce into an economic 
super-region and become, over time, a genuine counterweight to the 
“world-city” London economy. 

➡ For clarity, the Stoke Route trans-Pennine link is routed via the 
short line running northeastward from Heaton Norris Junction, just 
north of Stockport, to join the existing trans-Pennine line at Guide 
Bridge, and then onward via Huddersfield to Leeds.  
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➡ The Stoke Route link could equally well be connected to the 
proposed new 200km/h line at any point to the west of the ‘base 
tunnel’, which the proposed ‘HS3’ will need if it is to create an 
efficient rail link through the Pennines.

➡ Although the ‘HS3’ line is necessary to provide a lasting solution 
for trans-Pennine strategic transport, funding for electrification 
and capacity on the existing Manchester – Huddersfield – Leeds 
line is already committed.  This will create at least one extra train 
path per hour in each direction on this critical route.

➡ Despite this incremental upgrade, there is concern that capacity 
will remain tight on this key artery.  This is easily addressed by 
the northern city Local Authorities (who are now effectively the 
franchising authority for the route), by simply requiring the 
incoming franchisee to double, triple or quadruple the length of 
the trains (currently Class 180) which operate the route.  
Transforming capacity by simply lengthening trains, and thus 
making much more efficient use of the existing trans-Pennine 
train paths, will leave paths free for the proposed HS2 through 
service.

18th July 2014
As a statement of intent, SOTCC lodges a Petition against the HS2 
Phase One Hybrid Bill, which is heard today before the HS2 Select 
Committee at the House of Commons. 

The council does not oppose the principle of high speed rail itself, 
but the Petition is the only process available to challenge the 
fundamentals of a Hybrid Bill. 

The council’s Petition against Phase One, was on the grounds that 
this first stage of HS2 has ‘mutated’ since 17th March into a 
‘springboard to Crewe’ (pace HS2’s own map presented earlier in 
this chapter). This would clearly be directly prejudicial to the 
interests of the inhabitants of Stoke-on-Trent, in whose interest the 
council is duty bound to act.

The council was informed by the successful precedent set by the 
early petition lodged against the CrossRail Hybrid Bill by those 
seeking that CrossRail (which was foreseen in that Bill to terminate 
at Maidenhead) should be extended to Reading.

In the CrossRail instance, the Reading Petitioners had their legal 
right to be heard (“locus standi”) rejected by their Select Committee. 
This was on the exceptionally narrow (and Catch-22) test applied to 
all Hybrid Bill Petitions, basically that those petitioning must be 
directly harmed by the railway in question as defined in the Bill, 
even when the objection is that the railway harms a city precisely 
because it is wrongly defined and does not directly serve it.

Despite losing the locus standi challenge, Reading eventually won 
the bigger battle.  A simple extension of electrification along the 
Great Western Main Line enabled CrossRail to be extended to 
Reading, which will now be served satisfactorily by this strategically 
important railway transforming connectivity in London and the wider 
South East.

Stoke-on-Trent’s locus standi was also challenged, and the council 
(like Reading previously) elected to contest this, both to set down a 
formal marker that Stoke-on-Trent will challenge any materially 
prejudicial actions by public bodies in connection with HS2, and in 
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order to air key arguments for the Stoke Route before the HS2 Select 
Committee.

As with Reading, the Select Committee upheld the exclusion of the 
Stoke-on-Trent Petition on purely legal locus standi grounds, but the 
council made significant gains on the strategic front. 

The Chairman of the Committee stated on the record: “My only 
comment is that there was a good argument there for the Stoke-on-
Trent Members of Parliament to make that case on the floor of the 
House with the Secretary of State. No doubt there are other ways in 
which the City will pursue its very strong arguments” (emphasis 
added).

And HS2 Ltd’s own QC, referring to the arguments made by Patrick 
Clarkson, the QC for SOTCC, stated on the record that: “what Mr 
Clarkson has done is to ventilate – very cogently, if I may say so – 
the case for careful consideration of the claims for the Phase Two 
route and the City of Stoke. That is a case that has already been 
made in a powerful document that he has placed before the 
Committee which was the City of Stoke-on-Trent’s submission in 
response to the recently closed consultation on the Phase Two route. 
That consultation has closed, but the Secretary of State 
is considering very carefully indeed at the moment the responses 
that have been received. One of those is the document that you 
have in front of you. No decisions have been made in relation to that. 
I will take away Mr Clarkson’s submissions – you will not need any 
prompting from me – but I will ask the Secretary of State if he will 
take those submissions into account because they have been made 
to this Committee, in this House, in considering the case for the 
Phase Two route.”

Source:  http://www.parliament.uk/documents/commons-
committees/hs2/oral-evidence/160714-PM-Uncorrected-
Transcript.pdf 

7th August 2014
The first substantive engagement in the appraisal process set in 
motion by the 11th June agreements takes place at HS2 
headquarters. The meeting is between the Stoke Route expert team 
and Amanda White (HS2 Phase 2 Senior Engineer) supported by 
her engineering specialists.  

In the course of the meeting, it becomes apparent that the HS2 team 
have been instructed to apply their early-stage ‘Sift-2’ appraisal 
metrics. 

In ultra-summary, these metrics are entirely engineering-led, and fail 
to take account of any strategic economic benefits delivering what is 
now the acknowledged policy objective of HS2. Hence a key 
rationale of the Stoke Route is simply not addressed, and its 
economic benefits would not be captured by the appraisal.

Worse still, the Sift-2 metrics specifically apply to the appraisal of the 
theoretical 400km/h greenfield alignments which spawned the 
Consultation Route, and its Crewe scheme progeny. Hence they 
completely fail to capture many of the benefits of the different kind of 
railway proposed by the Stoke Route. Features which would evade 
appraisal on these narrow metrics include the Stoke Route’s 
economical brownfield-recycling new build sections, and its explicit 
integration of lower speed Network Rail lines, both to reach 
Manchester and to offer the East-West connection in 2026.
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This confusion of appraisal metrics is doubly frustrating, in the light 
of one of the very sound policy shifts which Sir David Higgins 
himself recommended at the 17th March event (which contained 
much enlightened new thinking around HS2, despite the 
problematic Crewe issues). 

Introducing his report “HS2 Plus” Sir David stated that “an 
integrated HS2/Network Rail plan for the North, including improved 
east-west connections, is fundamental.” 
(Source HS2 Plus launch event, presentation slide 20).

Clearly, application of a 400km/h metric to a hybrid 330km/h + 
200km/h railway, plus the explicit exclusion of any economic 
benefits, risks compounding the potential bias against the Stoke 
Route.

11th August 2014
SOTCC write formally to Ian Jordan at HS2 Ltd to request 
application of a more appropriate appraisal methodology, and the 
Stoke Route Project Director writes in detail to Amanda White 
setting out a proposed way forward.

28th August 2014
HS2 Ltd respond with revised appraisal methodology, which could 
be interpreted as even more explicitly biased towards the Crewe 
scheme.

5th September 2014
SOTCC respond to HS2 Ltd rejecting biased appraisal approach 
and offering constructive engagement to agree a mutually 
acceptable basis for comparative appraisal of the cost and 
benefits of both the Stoke Route proposals and the Crewe scheme 

in their 2026 (Accelerator vs interim) configurations and in their 
fully built (Ultimate vs Consultation Route) states. 

5th September 2014
Greengauge 21 (a lobby group) publish a report entitled Stoke 
and Staffordshire can be key HS2 beneficiaries – as well as 
Crewe.  This is an overtly pro-Crewe publication and prejudices 
the Phase 2 consultation process by calling the Crewe scheme 
“the preferred route” and referring to the Stoke Route proposals as 
“a bogus choice.”

It also contains the factually inaccurate claim that an HS2 train 
running off the HSL at Handsacre, and running north thereof on 
WCML classic lines, then stopping in Stafford would be just as fast 
as an HS2 train routing directly to Stoke-on-Trent.  In fact such a 
service could actually be marginally slower than today’s Pendolino 
between Euston and Stoke-on-Trent, due to the circuitous route 
(via Norton Bridge and Stone) Greengauge propose for trains 
going to Stoke-on-Trent, Macclesfield, Stockport and Manchester.

Further, the report proposes actually closing the current Network 
Rail main line into Stoke-on-Trent and turning it into a cycle track.  

8th September 2014
SOTCC and Stoke Route Project Director meet with Rupert Walker 
(Head of HSR Development at Network Rail) and Clive Woods 
(Senior Programme Manager) to discuss a collaborative approach 
to planning the Stoke Route, particularly in those areas where it 
interfaces with Network Rail’s classic rail infrastructure.  

It is further agreed that a follow-up meeting should take place.
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10th September 2014
Stoke Route Project Director emails to set up the follow-up 
meeting, as agreed two days earlier, seeking to engage Network 
Rail in: “collaborative development of plans, programme and 
costings for constructing HS2 alongside Network Rail alignment 
through Stoke area, junctions etc.”

Despite the positive spirit of the 8th September meeting, Network 
Rail states that collaboration with the Stoke Route team must be 
limited to information exchange regarding the Stoke Route, 
because Network Rail cannot “commit to or be involved in the kind 
of detailed development you describe.”

However, at the same time as Network Rail state they cannot 
substantively engage with the Stoke Route, they are instructed (by 
the Prout - Munro letter of 11th April 2014) to work with HS2 Ltd to 
progress the Crewe scheme. 

11th September 2014
Interfleet complete Stoke Route capital costing modelling. Results 
are fed into this business case and the Volterra economic benefit 
analysis supporting it.

12th September 2014
Team provide summary of business case to support Clive Woods 
briefing Network Rail directors on Stoke Route proposals.

16th September 2014
This business case formally adopted by the SOTCC HS2 project 
Executive Board.

2nd October 2014
HS2 Ltd respond to SOTCC letter of 5th September, still insisting 
on appraisal which does not take into account wider economic 
benefit and which still retains an explicitly pro-Crewe bias.

8th October 2014
SOTCC respond to HS2 letter of 2nd October, rebutting HS2’s 
position. The key strands of the argument are summarised as 
follows, directly quoting from the SOTCC letter to HS2 Ltd:– 

Government’s intention, as expressed in the response to Lord 
Deighton’s report, which you summarise in your letter, is that HS2 
should be appraised on a balanced and comprehensive technical 
and economic basis.

To ensure appraisal methodology meets Government intentions, 
the Department for Transport must consider the recommendations 
of the Venables expert group report, which we understand to have 
been on the table at the Department for some time now, and then 
adopt a methodology which “understand[s] the role of transport in 
economic growth is crucial to making and delivering the right 
solutions”.  You state that this methodology is not available, 
because the Department has not yet considered the Venables 
group report.  Thus no sound recommendation can currently be 
made to Ministers on Phase 2 of HS2 using the primarily economic 
metrics that Government itself now acknowledges to be required.

The approach you define in your letter indicates that the appraisal 
DfT and HS2 Ltd intend to conduct will fall well short of meeting 
Government’s expressed intention.  
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In fact your letter confirms that HS2 Ltd and the Department intend 
to carry out an assessment of the Stoke Route using a far too 
narrowly defined method that is in direct contravention of the spirit of 
the Government’s response to the Deighton review.  In essence:

Government recognises that comprehensive appraisal of economic 
benefits is required when making decisions on future extensions of 
HS2.

• But you will not permit even the current definition of ‘wider 
benefits’ to be taken into account in appraising the Stoke Route. 
“The Department considers that it is proportionate to consider 
key elements of user benefits but not wider impacts […] routinely 
at the option sifting process.  [Thus HS2 Ltd will] “continue to 
carry out our SIFT-3 level appraisals to assess the Stoke proposal 
in terms of engineering, environmental sustainability, cost and 
demand”.  We note the exclusion of economic benefit in the 
above.

• We have adopted an appropriate ‘wider impact’ methodology 
when quantifying and projecting the strategic economic benefit of 
the Stoke Route, combining inputs from both our own advisers 
(Volterra Economics, well known to yourselves and respected for 
their leading expertise in the HSR field) and certain key elements 
from the KPMG report into the economic impact of HS2 which 
you yourselves commissioned. But, again, you will not permit 
these entirely pertinent findings to be taken into account.

• You insist that “acceleration is not a key benefit of the project but 
a potential additional benefit”, and use this logic to prevent the 
‘Accelerator’ benefits of the Stoke Route in 2026 (which are 
substantially greater than those generated by accelerating 

construction to Crewe in 2026) being taken to into consideration 
from the outset.  This is directly contradictory with Sir David 
Higgins expressed view in his 17th March 2014 HS2 Plus report 
which advocated the Crewe scheme. Therefore you apply 
different standards to your own scheme compared to our 
proposals.

Taking all of the above together, the overall effect of your stance is to 
rule many key advantages of the Stoke Route ‘out of bounds’.  This 
is unbalanced and prejudicial.  We are happy to defend the benefits 
we claim for the Stoke Route against any scrutiny using appropriate 
methodology, but we are being denied the opportunity to do so.
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STARTING POINT: THE CONSULTATION ROUTE
6

Much more than a railway: the smart way to the North



This chapter provides more detail on the Consultation Route, the 
baseline proposal to which the Stoke Route (and all others) 
responded in the public consultation. The HS2 website hosts the 
Phase 2 map for download here. Note the following points:

• The entire branch from the triangle near Knutsford to
Manchester is to 230km/h (142 mph) design, with the 12km
from Manchester Airport to Manchester entirely in tunnel, to
HS2’s 230km/h specification.

• There is no HS2 station at Crewe. Rather a connection to WCML
is provided south of Crewe, to enable two HS2 trains an hour to
stop in the existing Crewe station en route to Liverpool.

• London to Manchester non-stop HS2 trip times are modelled as
1h 20m, as per the Atkins demand planning document shown
on the next page.  The 1h 08m trip time often cited appears to
be more of a marketing aspiration to offer a future journey that
is exactly one hour quicker than today’s best Pendolino.

• Note that zero HS2 services are provided to Stoke-on-Trent.

• There are a number of major civil engineering works including a
crossing of the M6 (south of Point C).  Three tunnels, totaling
5.23km, are also required, all to a 400km/h (250 mph) twin-bore
design.  Reading north to south these are:

- Crewe (3,800m in length, i.e. 7,600m twin bore total);
- Madeley (710m = 1,420m , just south of map point D);
- Whitmore Heath (720m =1,440m, between D & C).

• As demonstrated previously, the Stoke Route Accelerator
entirely avoids the need for these works and several other
viaducts and civil engineering works as well. The Ultimate
package adds back one 230km/h tunnel.
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The schematic on this page ‘declutters’ the map and presents the 
Consultation Route in summary overview. This is the proposition 
to which the Stoke Route consultation submission responded.

Its fundamental weakness is obvious: the only significant urban 
area on the route between Birmingham and Manchester is 
entirely bypassed.

Although costings for Phase 2 are not yet as detailed as those 
produced by HS2 Ltd for Phase 1, the Stoke Route team used an 
average of Phase 1 and Phase 2 capital cost estimates to 
produce the following key results.

• £8.4bn from the start of Phase 2 to Manchester Piccadilly, via
the tunnel under Crewe, the Knutsford Triangle and the largely
tunnelled branch line into Manchester.

• £1.6bn for the remaining ‘two sides of the triangle’ and the HS2
mainline north to Golborne, where it rejoins WCML just south of
Wigan.

➡ These cost estimates were checked with DfT and HS2 at a 
meeting on 16th January 2014 and agreed by them to be a 
reasonable working assumption.

To summarise, the Consultation Route ‘asked the questions’, and 
the Stoke Route responded with: 

• a railway which better serves HS2’s economic objectives;

• a railway which can be delivered sooner; and

• a railway which costs less and carries lower risk.

The remainder of this book presents the Stoke Route business 
case.
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ACCELERATOR: KEY POINTS

To recap, as shown on the simplified schematic on this page, the 
Stoke Route Accelerator is designed to be in service by 2026, 
assuming it is developed, legislated and constructed as an 
integrally planned extension to HS2 Phase 1. 

It is designed to deliver the benefits set out below.

• Full loading gauge, segregated and dedicated HSL from
London to the northern end of the Stoke-on-Trent city area.

• A new station in the heart of the city of Stoke-on-Trent, offering
cross-platform interchange between HS2 services and trains on
the classic rail network, and superb road connectivity.  The
station is designed to underpin the economic growth already
evident in the city and to further accelerate the major
programme of urban renewal already under way.

• Direct HS2 service to Manchester seven years before the
Consultation Route schedule, by means of classic compatible
units using the existing line, shown green to the north.

• Assuming some light upgrading of that existing line, to the
proven 230km/h Hamburg – Berlin standard where feasible, a
non-stop HS2 service from London, calling at Old Oak Common
only, would pass Stoke-on-Trent 53 minutes after leaving Euston
and would arrive in Manchester around 1h 20m after departure.

• Infills and minor upgrades to short existing lines allow direct
HS2 services on the Stoke Route to reach the North West and
Liverpool via Crewe, and to join the trans-Pennine route to West
Yorkshire.
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The photograph on this page illustrates the key 
principles of the Stoke Route Accelerator section.  It 
shows the location near Stendal in Eastern 
Germany, where new build HSL sweeps in to join an 
existing ‘classic railway’ corridor.

Around 10km south of Stoke-on-Trent, looking south 
from the former Meaford power station brownfield 
site, a very similar view will present itself.

As with the German scene, a gently curving section 
of rural HSL (only 4km long in the case of the Stoke 
Route) will sweep down from the point at which it 
diverges from the Consultation Route (km 32.6).

Economically using the eastern extremity of the 
Meaford brownfield site, the curve will then flatten 
out as the HS2 alignment joins the existing Network 
Rail corridor, and is ‘bundled’ immediately to the 
west of the current railway, which will remain fully 
operational.

As can be seen from the photograph, which shows an ICE high speed train approaching, it is entirely feasible to locate a high speed line 
immediately adjacent to a passenger station on the existing classic railway.  The key is separation.  Where high speed trains are operating at 
full speed (e.g. 300 - 330km/h) segregation is the key.  Although it is located immediately adjacent to classic line, so that it can economically 
reuse a former railway brownfield corridor with minimal environmental impact, the HSL is dedicated exclusively to high speed traffic.

Not only does dedicated HSL ensure physical separation from (for instance) passengers standing on classic rail platforms, it also ensures 
operational segregation. Thus, on dedicated HSL sections, there is no opportunity for slow-running freight trains to ‘get in the way’ of express 
passenger services: it is physically impossible for them to be on the same track.
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The image on this page, taken from just south of 
the Stoke-on-Trent urban centre, looking south, 
further illustrates how the core environmental 
advantage of the Stoke Route derives from the 
fundamental engineering design principle 
underlying the Accelerator section. 

Whilst the Consultation Route assumes new build 
HSL through sensitive greenfield land in rural 
Staffordshire and Cheshire, the Stoke Route into 
the city requires only 4km of rural line. 

For the majority of the Accelerator route, from 
Meaford north, the fully segregated HSL is 
‘bundled’ alongside the existing classic railway 
corridor, as shown in the photograph.  

The HS2 line would be inserted immediately to the 
west of the existing railway, which is to the right in 
this view. 

As can be clearly seen, there is ample ex-railway or ex-industrial brownfield land available.  This includes both land within the current railway 
fence line and the many former industrial sidings, such as the overgrown scrub land to the right of the fence.  The width of the corridor also 
facilitates minor relocation of the existing lines a few metres eastward in those few locations where doing this would reduce still further the 
impact of the new line of nearby property. The track worker in the orange high visibility overalls provides useful scale to this image: in 
headline terms this is a generous brownfield corridor, easily capable of accommodating the segregated HS2 line.

In summary, the Stoke Route minimises both engineering costs and environmental impact by the elegant solution of returning railway lands to 
their original use.
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ACCELERATOR: COSTS

Cost build up for the Accelerator route 
section is tabulated here.

This is the section of the Stoke Route 
which is to be constructed in 2026 to be 
ready to enter service at the same time 
as Phase 1. Costs are Q3 2014.

These results have been distilled from the 
cost analysis conducted by Interfleet.

This analysis was in turn driven by a 
design exercise, also conducted by 
Interfleet, which specified the route, and 
all works required to construct it.  
Importantly, this appraisal included full 
analysis of all works required to the 
classic lines, in order to accommodate 
the segregated HS2 line to be 
constructed in the brownfield corridor 
adjacent to the existing rail alignment. 

In summary, key results are:

~ £3.0bn for all works required in basic 
configuration.

~ £3.4bn including classic line speed 
and capacity upgrade north of Stoke, incl 
£0.25bn additional reserve.
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Item £ bn Notes

Core Elements All rail construction figures include Risk & Optimism Bias (R&OB) @ HS2’s 39% rate.

32.6km of new build HSL from end of Phase 1 at 
Handsacre to point at which Stoke Route diverges

£1.90 This first (southernmost) section of the Consultation Route is common to both the 
Stoke Route and the Crewe scheme.  It is cost-neutral in both cases.  The £1.9bn block 
cost for this section of line is derived from HS2’s published estimates for Phase 2, was 
included in the January 2014 Stoke Route consultation response, and has been 
accepted by HS2 and DfT in all dialogue to date.  This figure includes land costs and 
R&OB as per HS2 estimates.

23.1km core section of Stoke Route to be constructed 
2026 as Accelerator package

£0.58 As advised by specialist consultants Interfleet. Includes all required new build HSL and 
all works required to existing classic railway to accommodate the new build HSL on the 
adjacent largely brownfield alignment."
Includes Alsager to Crewe and Heaton Norris to Guide Bridge minor infill upgrades to 
double electrified line."
Includes all junctions, flyovers etc."
Includes OHLE, S&C, signalling and train control etc. "
Substantial savings per km arise due to re-use of existing brownfield corridor

Stoke-on-Trent HS2 plus classic rail interchange 
station

£0.25 Precedent is out-turn cost of Liège Guillemins HSR plus Classic station in Belgium, 
downsized by ~ 15% for smaller-sized and less complex station.

Suite of highways and public transport connectivity 
measures to facilitate access to new station

£0.19 As advised by specialist consultants JMP, excludes certain programmed enhancement 
schemes which are likely to be committed by 2026 by third parties (e.g. Highways 
Agency), regardless of whether any HS2 station is built.

Stoke Route Accelerator in 2026 base configuration £2.92 Including R&OB @ HS2 estimates for all rail line construction works.!
Excluding land costs for Stoke Route sections north of point of divergence from 
Consultation Route (estimated separately).

Land cost estimates for Stoke Route

Total km from point of divergence to 2026 limit 23.1 Total distance from point at which the Stoke Route leaves the Consultation Route to the 
limit of high speed line construction in 2026 configuration.

~ total km brownfield in public ownership or similar 18.3 This land assumed contributed free of charge to the project

~ total km requiring acquisition 4.8 20.8% of route

HS2 average estimate of Phase 2 land costs 5.01% of out-turn cost including R&OB, as per HS2 Cost & Risk Model 2012

£0.15 Estimate if whole route required land acquisition.  This is not the case.

Land cost estimate for Stoke Route 2026 £0.03 Estimate for only that percentage of route requiring land acquisition.

Total Stoke Route Accelerator including land costs £2.95

Optional additional classic rail stations on 2026 
Accelerator route, south of Stoke-on-Trent.

£0.06 Plans have been developed for the optional addition of new stations on the classic lines 
at both Trentham and Britannia stations.  These measures exploit the capacity released 
by the segregation of fast services on to the HS2 line in order to provide an enhanced 
local and regional railway service, which also optimises feeder/distributor links into the 
new HS2 station. 

Stoke Route Accelerator in 2026 configuration 
including optional additional classic stations.

£2.98

Kidsgrove to Manchester ‘light upgrade’ £0.16 Delivers line speed enhancements and additional capacity."
Includes new passing loops on northbound and southbound lines at both Congleton 
and Addlington."
Includes slews and other works to increase line speed throughout.

TOTAL STOKE ROUTE ACCELERATOR INCL U/G £3.15 Delivers Euston – Old Oak Common – Manchester 1h 20m trip time in 2026.

additional contingency allowance £0.25 Additional to HS2 standard allowance for R&OB, as prudential reserve.

Grand Total £3.40
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ULTIMATE: KEY POINTS

To recap, the Stoke Route is designed for phased extension after 2026. To extend from its Accelerator to Ultimate configurations, the Stoke 
Route requires the construction of approximately 19km of new build HSL, at a cost of around £1.4bn. 

This new line is shown in light green on the schematic on the next page.  Key features include:–

• New build segregated HSL throughout.

• 3km of 230km/h tunnel under the Talke area on its north-westerly exit from the Stoke-on-Trent city area. Using HS2‘s current engineering
standards, this requires a twin bore tunnel, with each bore being 8.8 metres in diameter.  This is the only tunnel on the entire Stoke Route,
on either the Accelerator or Ultimate route sections.

➡ It replaces three, much more expensive, tunnels to 400km/h (10.9 metre diameter twin bores) specification which are included on the 
Consultation Route.

The Talke tunnel uses the 230km/h limit, which makes it substantially cheaper to construct, because it directly follows on from the urban 
section of line through the heart of Stoke-on-Trent, where trains will be operating at this lower speed anyway.  Given this, trains do not have to 
slow down specially for the tunnel. The trip time penalty of opting for the 230km/h rather than 400km/h tunnel specification is under 20 
seconds. 

On exiting the tunnel trains accelerate to HS2’s 330km/h operating speed along the remainder of the line.  The line minimises environmental 
impact by reusing a disused railway corridor to skirt the town of Alsager, and then passes over very flat country northwestwards towards the 
hamlet of Occlestone Green, some 9km north of Crewe.  This is around 11km north of the point at which Liverpool-bound trains would leave 
HS2 and join WCML at Basford, so the Stoke Route accelerates Merseyside services by routing HS2 trains further up the country on HSL.
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At Occlestone Green, Stoke Route trains can ‘carry straight on’ to the northern sections of the Consultation Route (as and when that is 
constructed in due course). Alternatively they can use the flying junction which is included in the cost estimate for the Ultimate route section, 
and join the WCML to proceed north.
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ULTIMATE: COSTS

Interfleet’s cost build up was produced in the same manner as the 
analysis of the Accelerator section presented in the previous 
chapter. 

These capital cost calculations again include Risk & Optimism Bias 
allowances at HS2’s required rates. 

This cost is for new build HSL throughout.  Some minor works are 
required to the adjacent classic lines at the southern end, including 
a slight relocation of Longport station closer to the residential area it 
serves which includes conservation and return to sustainable use of 
its listed station building (which is currently abandoned). 

From the end of the Accelerator section (the 2026 northern 
construction limit) and through to the northern portal of the 3km 
Talke Tunnel, the line is to HS2‘s 230km/h design standard.  This is 
the standard HS2 themselves apply over the entire 30km length of 
the proposed Manchester approach in the Consultation Route 
proposals.

The Ultimate route section costs £1.4bn in total including risk and 
optimism bias. 

The following two items have a key impact on cost, making up some 
65% of the base cost before the addition of preliminaries, 
contractors costs, Risk & Optimism Bias etc*.

• £265m for Talke Tunnel.

• £150m for flying junction at north end of line to connect to enable
200km/h through running on to WCML from the outset, with
provision for 330km/h end-on junction to northern section of
Consultation Route, as and when the latter is constructed.

* Broadly in line with capital cost projections for HS2 and other major
projects at this early stage of development, costs are built up in the 
Interfleet model in the following manner:

• 45% base construction cost

• 11% contractor and design costs

• 5% other costs

• 39% Risk & Optimism Bias factor
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OVERVIEW: CREWE SCHEME 
COMPARED TO STOKE ROUTE

Like the Stoke Route, as already described in Chapter 2, the 
Crewe scheme is based on extending full loading gauge HSL as 
an integrally-planned extension to HS2 Phase 1.  

Published on 31st January 2014, the Stoke Route was the first 
plan of this nature. The Crewe scheme then adopted the same 
concept, but was not tabled until 17th March 2014.

The Crewe scheme is based on extending the Consultation 
Route, on the alignment published by HS2 Ltd in 2013, to a new 
station at Basford, south of Crewe. This section of line, which 
would not be built if the Stoke Route is adopted, is shown orange 
on the map on this page, which shows both routes in their 2026 
configurations – Stoke Accelerator vs Crewe scheme.
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As detailed in the next section of this chapter, the Crewe scheme 
generates significant cost and risk in the immediate Crewe area, 
due to the station demolition and relocation, plus the associated 
area-wide rebuilds of an exceptionally complex suite of junctions, 
and the provision of road and local transit connectivity.

On the rural section of line which would be built by 2026 under the 
Crewe scheme, from the point at which the routes diverge (from 
km 32.6 to Basford), but which would be avoided by the Stoke 
Route in Accelerator configuration, there are also significant costs 
and risks associated with a number of major works, as briefly 
mentioned previously. 

The major items are as follows: 

• Whitmore Heath Tunnel to 400km/h design specification (710m
length).  This equates to 1,410 metre total tunnel length, because
the 400km/h design speed requires a twin bore tunnel.  This tun-
nel also has a very deep cutting on its southern approach.

• Madeley Tunnel to 400km/h design specification (720 metre
length).  Total tunnelling: 1,440 metre.

• Crossing of M6 at km 34.5 (approximately 2km north of the point
at which Stoke Route diverges from Consultation Route).

• 14-20 metre deep cutting between approximately km 37.0 and
km 38.8.

• Flood plain viaducts (840 metre total) at Meece Brook, River Lea,
and Checkley Brook.

There is also a more fundamental problem. As already discussed, 
an HS2 train can operate on ‘Day 1’ from London via Stoke-on-
Trent to Crewe and then onward to its destination, without the need 
for any major engineering works, because all the junctions ‘point 
the right way.’ 
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However, as is immediately apparent from the graphic representation of the Crewe scheme below, the opposite is not true.

Points 1-5 highlight other major flaws which make the Crewe scheme significantly less advantageous than the Crewe scheme.

Phase 1 from London: open 2026

Schematic overview of Crewe scheme in 2026 
(not to scale)

1st section Phase 2 
same in all plans

To Shrewsbury 
& Mid-Wales

To Preston 
& Scotland

To Runcorn 
& Liverpool

To Chester & 
North Wales

X

XX
1 2 3

4 5
Birmingham 
Interchange

Birmingham 
Curzon Street

Euston

Old Oak 
Common

Proposed 
Eastern Leg 
to East Mids 
Sheffield & 

Leeds

1 27km of new HSL, all through sensitive rural Staffs & Cheshire, with two expensive tunnels, plus a 
major cutting and several viaducts.

2 Major new station constructed over live WCML, posing risk of major disruption.
3 Existing Crewe station demolished over live WCML, posing risk of major disruption.
2 & 3 Relocated station too far south: Crewe function as key junction point on WCML compromised, 

major junction rebuilds required, posing risk of major disruption.
4 But even with rebuilds, junction layouts prohibit any London – Crewe – Stoke – Manchester direct 

HS2 service without two operationally unfeasible reversing moves (dotted lines).
4 No HS2 service to S-o-T, bypassing only major market.  Service impossible if Handsacre Junction 

at end of Phase 1 is deleted – the logical consequence of moving HS2/WCML interface to Crewe.
5 Direct HS2 service to Macclesfield impossible under Crewe scheme. 

Stockport
Manchester

Crewe
New Station 
Basford
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CREWE SCHEME: STATION ZONE ISSUES
When comparing the Crewe scheme and Stoke Route propositions, it is important to understand that advocates of the Crewe scheme market 
it around the notion of the town being “the natural railway junction”.  The current Crewe station is indeed well located to serve as a place for 
passengers on the Victorian-era railway network to change trains.  This is represented by Graphic 1 (left), which we have copied from the 

consultation submission by Cheshire East Council (CEC). 

However, as Graphic 2 makes clear, the Crewe scheme fundamentally 
compromises its own connectivity claim, by demolishing the current 
station and relocating to a new site in the Basford ballast yard, well to the 
south of the town.

Having done so, the Crewe scheme calls for a new ‘superhub’ to allow  
interchange between classic rail and HS2 services to be built at Basford.  
This is illustrated in the Crewe scheme visual shown below.
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Whilst the Basford Parkway (a.k.a. ‘Crewe Superhub’) station illustration is 
clearly only conceptual at this relatively early stage, the Farrells visualisation 
already betrays some serious flaws in the concept itself.  All graphics and 
other detail on these pages are again taken from the CEC submission.

• The station no longer serves Crewe.  Two new tram lines are shown re-
providing the local connections to the town which the existing station
already offers.

• The station has 13 platform faces.  At the HS2 Phase 1 average of just over
£59m per face, this undertaking would cost around £0.77bn, for the station
alone.

• No doubt due to its size and complexity, the Basford Parkway station
illustrated on the previous page, whilst marketed as ‘the natural junction,’
fails to offer passengers the simplest (and essential) function of a modern
interchange station. There is no physical means of making a simple cross-
platform interchange from a northbound HS2 train to a northbound WCML
train, or from southbound to southbound.  In fact, the only platform at which
the two railways are shown as adjacent counter-productively allows only
southbound HS2 passengers to join northbound WCML trains.

Deeper analysis is possible by studying the zoomed-in map on this page.  
This reveals the following:–

• Although the new Basford station is at ground level, the extremely expensive 3.8km long 400km/h specification tunnel is retained for future
extension of HS2 to the north (blue arrow). In fact Crewe’s chief advocate, the Leader of Cheshire East Council, actually proposes to add
more tunnelling costs to the plan. Council Leader Michael Jones’ letter to the Secretary of State for Transport of January 2014 states: “our
aim should be to negotiate an increase in the amount of tunnelling” (italic emphasis added).

• Demolition of the existing Crewe station and its replacement by an HS2 infrastructure maintenance depot is proposed.  This must be
executed whilst WCML remains ‘live’ through the area.
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• Construction of a new HS2+Classic rail station at Basford
directly over the WCML trunk link from the south, which must
remain operational throughout.

• Complete reconfiguration of the most complex set of junctions on
the northern reaches of WCML, which again must remain live
throughout.

• Integration of HS2 in 2026 configuration into that exceptionally
challenging set of junctions, of which the two facing south –
leading to Stoke-on-Trent and Shrewsbury – become inoperable
due to station being relocated to south of the south-facing
points.

• Reconstruction and upgrade of the little-used South – South
West freight chord, to allow trains to Shrewsbury and the
Marches to diverge at the new station facing north, due to station
relocation rendering the previous south-facing junction
inoperable.

• Construction of a completely new section of railway (shown by
the dotted blue line on the more detailed map) to enable trains
from the north heading for Stoke-on-Trent to call at the new
Basford station.  The existing line from the current station
diverges too far north to allow this.  Even with this reconstruction,
no HS2 or classic rail train from the south could ever serve
Stoke-on-Trent via Crewe.  Doing so would require a complex
reversing move, conflicting with traffic on both HS2 and WCML.

No estimates have been published by the Crewe team regarding 
the costs of their proposed station relocation and the major re-
builds of the entire complex Crewe junction area the relocation 
would cause.  For the purposes of comparative analysis, we allow 

estimates £0.6bn for the station and £0.5bn for the area-wide reen-
gineering. 

It should be noted that road connectivity costs and parking provi-
sion should be accounted additionally to these figures.  Given that 
the Crewe scheme calls for construction of a new dual carriage-
way section of the A500 to the M6 (Stoke-on-Trent already has 
such a road) to serve “unfettered car parking provision”, and a 
light rail scheme, another £1bn for connectivity would be prudent, 
again for the purposes of high level comparative analysis appropri-
ate to this early stage of project development.

The map on the next page (left) shows the track layout around the 
current Crewe station.  Clearly this complex railway junction is not 
the ideal location for connecting yet another railway. It is simply not 
suited to be the critical point at which 14 HS2 trains per hour (7 
tph each way in 2026) thread between HS2 and the already busy 
WCML. 

This should be contrasted to the efficient layout of the Stoke-on-
Trent High Speed Station, which employs the elegant solution of 
‘threading’ the existing ‘down’ (away from London in railway 
parlance) classic line across the HS2 lines by means of a flyover 
and a dive-under, to enable the simplest possible cross-platform 
interchange for passengers with causing any conflicting 
movements of trains.
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Track layout diagram: Crewe and environs
Quail Track Diagram ©Trackmaps, reproduced by permission of Trackmaps

Red rectangle shows approximate location of proposed
new station at Basford Parkway site
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The schematic presented on the previous page, and shown in larger form below, is the ‘Option A’ basis on which technical station layout, 
track alignment and civil engineering design has been undertaken by Interfleet. which have been made available to HS2 Ltd for their 
appraisal.
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Further station configuration options are under consideration by the Stoke Route technical team. By way of illustration, schematics 
representing four alternative approaches are shown in the schematics below.  Assuming the Government adopts the Stoke Route, station 
designs will be developed in dialogue with HS2 Ltd.
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2026 limit

HS2 to Occlestone 
Green (when built)

NORTH

SOUTH

Stoke-on-Trent 
HS2 Station

Key
Flyover: takes classic lines over HS2

Platform serving both HS2 and classic lines

Classic lines

HS2 lines

Turnback crossing: for 2026 operations

Platform serving HS2 lines only: used for 
disembarkation initially, can become border-"
controlled international platform if link to"
HS1 is reinstated in the future

Diveunder: takes classic lines under HS2
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2026 limit

HS2 to Occlestone 
Green (when built)

NORTH

SOUTH

Stoke-on-Trent 
HS2 Station

Key
Flyover: takes classic lines over HS2

Platform serving both HS2 and classic lines

Classic lines

HS2 lines

Turnback crossing: for 2026 operations

Platform serving HS2 lines only: used for 
disembarkation initially, can become border-"
controlled international platform if link to"
HS1 is reinstated in the future

Diveunder: takes classic lines under HS2
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2026 limit

HS2 to Occlestone 
Green (when built)

NORTH

SOUTH

Stoke-on-Trent 
HS2 Station

Key
Flyover: takes classic lines over HS2

Platform serving both HS2 and classic lines

Classic lines

HS2 lines

Turnback crossing: for 2026 operations

Platform serving HS2 lines only: used for 
disembarkation initially, can become border-"
controlled international platform if link to"
HS1 is reinstated in the future

Diveunder: takes classic lines under HS2
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2026 limit

HS2 to Occlestone 
Green (when built)

NORTH

SOUTH

Key
Flyover: takes classic lines over HS2

Platform serving both HS2 and classic lines

Classic lines

HS2 through lines:  
used by services not stopping in Stoke
Turnback crossing: for 2026 operations

Stoke-on-Trent 
HS2 Station

Segregation barrier to through HS2 line

HS2 stopping lines: 
used by services stopping in Stoke

Platforms serving HS2 lines only: used for 
disembarkation initially, can become border-"
controlled international platforms if link 
to HS1 is reinstated in the future

Diveunder: takes classic lines under HS2

E



STOKE ROUTE COST ADVANTAGES
Stoke Route advantages vs Crewe scheme

This section compares the Crewe scheme and Stoke Route 
solutions that could be delivered in 2026.

Starting with journey times, assuming the HS2 ‘reference train’ 
speeds and acceleration/deceleration profiles, estimated trip 
times for typical London to Manchester journeys, with a 
comparable number of intermediate stops, are as per the table 
shown on the next page. 
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Stoke Route Accelerator (no upgrade 
north of Stoke-on-Trent)
HS2 Timetable to Manchester 2026

Stoke Route Accelerator (no upgrade 
north of Stoke-on-Trent) 
HS2 Timetable to Manchester 2026

Crewe Scheme 
HS2 Timetable to Manchester 2026
Crewe Scheme
HS2 Timetable to Manchester 2026

London Euston dep Origin London Euston dep Origin

Old Oak Common Stop Old Oak Common Stop

Stoke-on-Trent dep 55 mins Basford Parkway (Nr 
Crewe) dep 61 mins

Macclesfield Stop Wilmslow Stop

Stockport Stop Stockport Stop

Manchester 
Piccadilly arr Destination Manchester Piccadilly arr Destination

Trip Time 1h 34m Trip Time 1h 40m

A further comparison is presented in schematic form overleaf. This shows the Crewe scheme side-by-side with the two options for the Stoke 
Route in 2026 configuration.

• Option A is a version of the Stoke Route Accelerator which uses HSL to the Stoke-on-Trent city area and then uses the existing Network Rail
classic line to reach Manchester, without upgrading.

➡ This allows for strictly like-for-like comparison of costs and benefits with the Crewe scheme, which has, to date, postulated use of existing 
lines north of Crewe, with no upgrades assumed.  The trip times in the table on this page assume this ‘zero upgrade’ solution.

• Option B for Stoke Route Accelerator also uses HSL to the Stoke-on-Trent city area, but then assumes a light upgrade of the classic line to
to Manchester.

• The upgrade is based on the Hamburg – Berlin precedent for upgrading a main line railway to 230km/h (144 mph) line speed.

• These upgrade measures will be applied where feasible in engineering terms, and where cost:benefit justifies.
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Schematic comparison of Crewe Scheme vs Stoke Route Options in 2026 configurations

A table is presented on the next page which shows the cost build-up of the £5.4bn estimate for the Crewe scheme. It compares these Crewe 
costs to those of the Stoke Route in its ‘basic’ 2026 configuration (£3.0bn), as shown in the central schematic in the image above. 

The Stoke Route £3.0bn includes the optional two new classic stations at Trentham and Britannia Stadium, in addition to the new HS2 station 
itself and all other required works.  It does not include £0.4bn estimated costs (incl £0.25bn contingency reserve) for any line speed or 
capacity enhancements between Stoke-on-Trent and Manchester.  This ensures strict comparability with the Crewe scheme, which does not 
include such upgrade works.
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Proposed Crewe 
HS2 & Classic Rail 
Station relocated to 
Basford south of 
current junctions

Stoke-on-Trent

Manchester

Crewe

>ŝĐŚĮĞůĚ

Birmingham

�ŶĚ�ŽĨ�,^Ϯ�WŚĂƐĞ�ϭ

>ŝǀĞƌƉŽŽů

To N 
Wales

To 
Shrewsbury

Handsacre Junc: 
risk of deletion?

Crewe Scheme!
(2026)

Option A: Classic 
line to Manchester

Stoke-on-Trent

Manchester

Leeds

Crewe

Liverpool

West 
Yorks

To North Wales

To Shrewsbury

>ŝĐŚĮĞůĚ

Birmingham

End of HS2 Phase 1

Stoke-on-Trent

Manchester

Leeds

Crewe

Liverpool

>ŝĐŚĮĞůĚ

Birmingham

End of HS2 Phase 1

West 
Yorks

To North Wales

To Shrewsbury

£5.4 bn!
1h 40m Eus – OOC – Crewe – 
Wilmslow – Stockport – Picc

£3.0 bn!
1h 34 Eus - OOC - Stoke - SPT - Picc 
Includes infills to allow NW & W Yorks 
direct services.

£3.4 bn!
1h 20m Eus - OOC – Picc  
1h 28m Eus - OOC - Stoke - SPT - Picc

Stoke Route Accelerator (2026)

Option B: 230 km/h 
light upgrade to Manchester

Stockport

Macclesfield

Stockport

Macclesfield



Cost comparison of Crewe scheme vs Stoke Route Options in 2026 configurations.

As can be seen in the table, with £2.4bn less capital expenditure the Stoke Route in 2026 condition costs only 55% of the Crewe scheme, yet 
offers trip times to the key destination of Manchester that are actually faster.  

The Stoke Route cost also includes provision for the minor infill upgrades required to enable direct HS2 services to West Yorkshire. It is also 
worth recalling that the 4.8km of redoubling between Alsager and Crewe is also included in the Stoke Route 2026 baseline costs.  This 
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Stoke Route (for comparison) £ bn Notes

Baseline: Stoke Route in 2026 Accelerator Configuration, 
including all land and additional classic stations at 
Trentham and Britannia Stadium

All rail construction figures include Risk & Optimism Bias allowance @ HS2’s 39% rate.

From end of Phase 1 (Handsacre) to limit of 2026 
construction

£2.98 Total Stoke Route Accelerator costs, including station and connectivity measures 
Does not include optional costs of line speed and capacity upgrades between Stoke 
and Manchester, to ensure comparability with Crewe scheme, which has not proposed 
such works to date.

Stoke Route Accelerator (rounded) £3.00

Crewe Scheme Notes

Handsacre to km 32.6 £1.90 Identical to Stoke Route.  Uses same section of Consultation Route.

~ 23.7km from that point to Basford £1.68 At £70.68m per km agreed by DfT on 16/01/2014 to be a reasonable average of HS2’s 
projected Phase 1 and Phase 2 per kilometre cost estimates, taking account of the 
complexity of the engineering works on this section.

~ 3.8km flying junction lines £0.27 Connecting HS2 to WCML at Basford @ £70.68m / km

Basford Parkway ‘Crewe Superhub’ Station £0.60 Estimate based on HS2 Phase 1 average per platform face x 13 platform faces

Crewe Station demolition, junction rebuilds and 
associated works. 

£0.50 Estimate.

Connectivity Measures £0.50 Estimate based on greater works required at Crewe compared to Stoke, including 
provision of new dual carriageway road (A500 already expressway standard to Stoke.) 
Does not include provision for the tramway shown in the Crewe visualisations.  If it 
were included, connectivity costs could rise significantly above this estimate.

Crewe scheme in 2026 base configuration £5.44 Including R&OB @ HS2 estimates

Crewe scheme in 2026 (rounded) £5.40
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enables direct HS2 services to also serve Crewe if desired, at the existing station, and without the necessity of major junction rebuilds.  By 
contrast an HS2 service that routes London – Crewe – Stoke – Manchester is operationally impossible.

As tabulated below, the Stoke Route cost advantage is maintained when the Ultimate section is built.  To continue the side-by-side 
comparison, it is necessary to extend both lines to the point near Occlestone Green where both the Crewe alignment and the Stoke Route 
Ultimate section join the Consultation Route to the north.  On reaching this point the Stoke Route is £1.7bn cheaper than Crewe.

At Occlestone Green, the Stoke Route includes provision for its flying junction to WCML (utilising a single structure to position the spur lines 
between the WCML Up Fast and Down Fast lines, which happen to be in the centre of a four track alignment at this point.  The Crewe 
scheme requires no flying junction here, because its HS2-to-WCML connection will have been provided in 2026 some 11km further south, on 
the approach to Basford Parkway.

The Crewe scheme extension to Occlestone Green is around 10km shorter, but it is expensive because it includes 3.8km of 400km/h tunnel 
under the town of Crewe, compared to only 3.0km of 230km/h tunnel on the Ultimate section under Talke. 
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Stoke Route (for comparison) £ bn Notes

Stoke Route Accelerator (already delivered 2026) £3.00 All accelerator routes remain in service, continuing to provide direct HS2 services to 
Manchester, Yorkshire etc.

Add Stoke Route Ultimate section £1.40 All works, including Talke tunnel and flying junction to WCML

Stoke Route Accelerator + Ultimate (rounded) £4.40 Full cost from Handsacre to Occlestone Green, including station, connectivity etc.

Crewe Scheme Notes

Crewe scheme in 2026 (rounded) £5.40 First 32.6km identical to Stoke Route.  Uses same section of Consultation Route.

Add 10.2 km to Occlestone Green £0.72 At £70.68m per km agreed by DfT on 16/01/2014 to be a reasonable average of HS2’s 
projected Phase 1 and Phase 2 per kilometre cost estimates, taking account of the 
complexity of the engineering works on this section (notably including tunnel).

Crewe scheme in 2033 configuration £6.12 Full cost from Handsacre to Occlestone Green, incl station, connectivity etc.

Crewe scheme in 2033 (rounded) £6.10

Future extension (identical in either plan) Any section of Consultation Route constructed North of Occlestone Green is identical in 
both plans and will therefore be cost-neutral.  The Stoke Route cost advantage will thus 
continue versus any route via Crewe, regardless of how much northern Consultation 
Route is actually built.
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STOKE ROUTE RISK ADVANTAGES

As became clear in the previous section, the Stoke Route is 
substantially cheaper than the Crewe scheme.  This section 
discusses how the Stoke Route proposals also reduce risk.  The 
Stoke Route delivers this reduction in risk both by: 

• bypassing a section of the Consultation Route which requires a
number of complex engineering works, and also

• integrating HS2 into WCML in 2026 by means of a simple junction
just north of the new Stoke-on-Trent HS2 station, where the Up
Classic and Up HS2 lines, and their Down Line ‘mirrors’ are
running side-by-side.

➡ As an already complex junction of six railway lines, Crewe is 
arguably the last place that one should attempt to connect into 
HS2, adding more trains and more complexity to a location 
which already causes “millions of delay minutes” as stated by 
Network Rail officers in discussion with the Stoke Route team 8th 
September 2014.

The main risks included in the Crewe scheme, but avoided by the 
Stoke Route, are presented in the table on the next page.
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Summary of Stoke Route risk advantages
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Crewe scheme in 2026 Configuration Stoke Route Accelerator 2026 

Note: From the end of Phase 1 tokm 32.6 is identical in both plans (both use Consultation Route) £1.9bn cost identical.Note: From the end of Phase 1 tokm 32.6 is identical in both plans (both use Consultation Route) £1.9bn cost identical.

27.5km segregated HSL, full UIC loading gauge. 20.3km, segregated HSL, full UIC loading gauge.

Items avoided by Stoke Route, but required if HS2 routed via Crewe Commentary on Stoke Route de-risks

Whitmore Heath 400km/h spec tunnel (710m), 
with deep cutting on southern approach.

Madeley 400km/h spec tunnel (720m)
Zero tunnelling.

Crossing of M6 @ km 34.5 Zero crossings of motorways and the A500.

14-20 metre deep cutting (km ~ 37.0 – 38.8) Zero deep cuttings (uses existing at-grade corridor).

Flood plain viaducts (840 metres total) at 
Meece Brook, River Lea, Checkley Brook.

New connector on viaduct over A34 anyway when crossing Trent flood plain. Crosses 
Trent & Mersey Canal on entry then recrosses south of Stoke. All flood plains are 
already managed by Network Rail and have allowed existing main line operation for 
166 years.

In WCML trunk route corridor in northern section on approach to Basford. In ‘North Staffs Railway’ corridor from Meaford: frees capacity on WCML mainline. 
Wide brownfield corridor means only limited slewing/ bridge clearing required

Crewe station area issues Stoke Route risk reductions
Locating HS2/Classic interface in Crewe consumes capacity at one of the most 
complex WCML locations.

Routing HS2 traffic via Stoke liberates capacity on the WCML Trent Valley trunk line 
(freight and pax).

Existing station demolished. Cost and risk on a live operational main line railway. Existing station retained: retasked to be key stop on uprated local/regional rail 
(serving University Quarter).

New 13 platform face station proposed, with HS2 avoiding lines through centre. 
Complexity prohibits effective cross-platform interchange.

New 6 platform face station proposed.  N-N and S-S cross platform interchange from 
Classic to HS2 and vice versa. Central island accessed by SDO for disembarkation to 
speed dwell times initially, can be retasked to become secure international platform if 
HS1 link reinstated.

Relocated south of key junctions requires complex and expensive rebuilds 
of south-facing junctions to Stoke and Shrewsbury.

Located between Stoke South and Kidsgrove junctions, ensuring route to NW/
Liverpool (via Alsager), towards Derby (and Moorlands), plus Manchester and West 
Yorkshire.

Extension to Occlestone Green Stoke Route risk reductions

3.8km of 400km/h tunnel under Crewe 3.0km of 230km/h tunnel under Talke.



This chapter presents the key aspects of the railway case for the 
Stoke Route.  Each section addresses the following key elements 
of the operational and commercial case for the Stoke Route:

• Service pattern, in Accelerator and Ultimate configurations

• Trip times, in Accelerator and Ultimate configurations

• Commercial Demand, ridership and revenue, in Accelerator
and Ultimate configurations.

The analysis underlying these findings has been undertaken by 
the UK’s leading expert on timetabling and traffic forecasting, Dr 
Nigel Harris, and his team at The Railway Consultancy.

Demand and ridership inform the service pattern required to 
optimise the railway’s commercial case.  In this regard, HS2 Ltd 
have agreed with the Stoke Route team that a service pattern of 
three trains per hour (3 tph) each way between London and 
Manchester should be modelled.

Service pattern in turn dictates the timetable.  

Given the ‘hybrid’ nature of the Accelerator package proposed, 
comprising both new-build HSL and the use of existing classic 
rail lines, for the final few km to Manchester and for links to more 
distant destinations, timetabling is critical.The question is ‘how 
can the Stoke Route exploit and enhance the capacity of the 

RAILWAY BENEFITS
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existing network to enable the desired HS2 timetable to be operated whilst sharing the Network Rail route sections with trains which only 
operate on the low speed railway?’ NB: This question applies only for the period between completion of the Accelerator (say 2026) and the 
date at which the Ultimate line to Occlestone Green is completed.  When that link is added, there are effectively no capacity constraints 
affecting the Stoke Route.

The Railway Consultancy’s key output in this field addresses the critical 
section of line between Harecastle tunnel (where the HS2 line and 
classic line merge in the Accelerator configuration), through Kidsgrove 
and Macclesfield to the junction at Cheadle Hulme.  

The pathing diagram presented on this page shows that the required 
service pattern of 3 tph HS2 services to Manchester, sharing the line 
with various classic services is feasible and within Network Rail’s 
accepted guidelines for line capacity utilisation.  Northbound is 
illustrated.  

Note that a fourth HS2 train is ‘flighted’ immediately behind a preceding 
service, to provide the through HS2 service to West Yorkshire.  As 
shown later in the service pattern schematics, it is also possible to 
accommodate this service by ‘splitting and joining’ a service made up 
to two TGV-style units coupled together. 

This diagram is derived from 
analysis of line usage by HS2 
services and classic rail trains 
at all stages of development, as 
tabulated here.
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Stoke&area&line&sec.on&usage

Stoke&Kidsgrove Kidsgrove&Macclesfield Macclesfield&Cheadle5Hulme Kidsgrove&Alsager&Crewe
Now 2026 2033 Now 2026 2033 Now 2026 2033 Now 2026 2033

Pendolino 2 1 1 2 1 1 2 1 1
CrossCountry 2 2 2 2 2 2 2 2 2
HS2 6 2 2* 2 2* 2 4 1+
Local5to5Manch 1 1 1 1 1 1 1
Crewe&Derby 1 1 1 1 1 1
Chester&BB 1 1 1 1
LM5to5Crewe 1 1 1 1 1 1

2*:515splits5at5Stockport 1+:5West5of5Alsager5only
(porPons5for5Manchester5&5Leeds) (uses5Talke5tunnel5from5Stoke)
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SERVICE PATTERN

The starting point for planning the Stoke Route service pattern was 
today’s service on the WCML.

The guiding principle is that the Stoke Route should not only 
radically accelerate journeys which will be made on HS2 trains, but 
also preserve or enhance services on the existing railway.

This has been achieved by planning the Stoke Route’s HS2 service 
not in isolation, but holistically, taking into account from the outset 
services to be provided on classic lines.  Indeed it is an often-
overlooked benefit of high speed railways that capacity is liberated 
on the classic network, which enables more and better services to 
be provided by conventional trains, as well as the express services 
now taken over by high speed units.

The graphics in this section represent schematically the principal 
North-South services operating at various dates.  Only the main 
services are shown for clarity, however detailed timetabling analysis 
has been conducted to ensure that local and regional services can 
be accommodated in addition.

The first graphic represents today’s core WCML service.
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HS2 Stations WCML Main Routes WCML Branches A B C D E F G H I J
GLASGOW C P

EDINBURGH

Carlisle P P

BLACKPOOL NORTH

Preston P P

Wigan NW P P

LIVERPOOL LIME STREET P

Runcorn P

Warrington BQ P P

LEEDS (Stoke Route Only)

Huddersfield (Stoke Route Only)

MANCHESTER PICC MANCHESTER PICC P P P

Manchester Airport

Stockport P P P

Wilmslow P

Bangor (Alternate Hours Only)

Chester p

Crewe p P P P

Macclesfield P

Stoke P P

Stafford P

SHREWSBURY

Wolverhampton P

Birmingham New St P P P

BIRMINGHAM CURZON St

Birmingham Interchange

Birmingham International P P P

Coventry P P P

Rugby

Milton Keynes C p P P P

Watford Jc P

Old Oak Common

LHR AIRPORT (tbc)

LONDON EUSTON LONDON EUSTON p P P P P P P P P

Service Pattern Principal North – South Services Current WCML



The graphic on this page represents the service pattern 
that can be robustly achieved in the 2026 Accelerator 
configuration, using HS2 captive units south of 
Birmingham and classic compatible trains to reach other 
destinations.

HS2 captive units are shown in purple.

Classic compatible units running on both HSL and 
the Network Rail system are shown in green.

• Note how some classic compatible trains in the
Accelerator configuration use WCML as far south as
Handsacre junction, for instance to a Liverpool –
Crewe – Stafford – London service.

• Others, notably most Manchester services, travel via
the Stoke Route and run onward via the classic line
through Macclesfield and Stockport.

• Note the Euston – Old Oak Common – Manchester
Piccadilly service running non-stop from London,
through Stoke-on-Trent.  This is the train that reaches
Manchester 1h 20m if the line between Kidsgrove and
Stockport is lightly upgraded.  Without the upgrade, a
timing of around 1h 23m will be achievable.

• The West Yorkshire train can be seen splitting and
joining with a Manchester portion en route, using a
double-length unit to provide the service.

The red lines represent services which continue to be 
provided by Pendolini (or their similar 200km/h 
replacements in due course).  
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HS2 Stations WCML Main Routes WCML Branches A B C D E F G H I J K L M N O P
GLASGOW C p s

EDINBURGH

Carlisle p s

BLACKPOOL NORTH

Preston s p s

Wigan NW s p

LIVERPOOL LIME STREET p s s

Runcorn p s s

Warrington BQ s

LEEDS (Stoke Route Only) s

Huddersfield (Stoke Route Only) s

MANCHESTER PICC MANCHESTER PICC s s s p

Manchester Airport

Stockport s s p

Wilmslow s

Bangor (Alternate Hours Only)

Chester p

Crewe p p s s p p s

Macclesfield s p

Stoke b s s s s p

Stafford p s

SHREWSBURY

Wolverhampton p

Birmingham New St p

BIRMINGHAM CURZON St b b b

Birmingham Interchange b b b

Birmingham International p

Coventry p

Rugby p p

Milton Keynes C p p p p p

Watford Jc p

Old Oak Common b b b s s s s s s s

LHR AIRPORT (tbc)

LONDON EUSTON LONDON EUSTON b b b p p s s s p s p s s s p

Uses HS2 Phase 1 Only � � �

Handacre Junction & WCML � � � � � �

HS2 Extension to Crewe (Crewe Scheme Proposal)

Stoke Route HSL + Kidsgrove – Alsager – Crewe � � � �
Stoke Route HSL + Talke Cut Off

Stoke Route HSL + Kidsgrove – Macclesfield – Manchester � � �

Service Pattern Principal North – South Services Stoke Accelerator 2026



This final graphic, using the same colour 
coding, represents the service pattern 
achievable when the Stoke Route Ultimate 
section is opened for service, and assumes the 
originally-planned sections of Consultation 
Route north of Occlestone Green are also in 
place.

This enables strict like-for-like comparison with 
the Consultation Route, which would have, by 
that stage, extended up from the new Crewe 
station at Basford Parkway and be similarly 
operating to Manchester with captive units and, 
with classic compatible units running 
northwards onto WCML to reach Preston and 
Scotland, via the link to the classic network 
north of the Knutsford Triangle at Golbourne 
near Wigan. 

Note how capacity release enables useful 
classic rail services, including the Scotland – – 
Manchester  – Milton Keynes – London.

Note also how, in addition to HS2 services 
operating via Stoke-on-Trent and going ‘the long 
way round’ to Manchester via the Knutsford 
Triangle and Manchester Airport, classic 
compatible units still use the Accelerator route 
via Macclesfield and Stockport to provide other 
services to Manchester.
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HS2 Stations WCML Main Routes WCML Branches A B C D E F G H I J K L M N O P Q
GLASGOW C s s

EDINBURGH s s

Carlisle p

BLACKPOOL NORTH

Preston s p s s

Wigan NW s p

LIVERPOOL LIME STREET p s s

Runcorn p s s

Warrington BQ s

LEEDS (Stoke Route Only) s

Huddersfield (Stoke Route Only) s

MANCHESTER PICC MANCHESTER PICC p s b b

Manchester Airport b

Stockport p s s

Wilmslow

Bangor (Alternate Hours Only)

Chester p

Crewe p p s s p

Macclesfield p s

Stoke b s s p s b s

Stafford p s

SHREWSBURY

Wolverhampton p

Birmingham New St p

BIRMINGHAM CURZON St b b b s

Birmingham Interchange b b b s b

Birmingham International p

Coventry p

Rugby p p

Milton Keynes C p p p p

Watford Jc p

Old Oak Common b b b s s s s s s b b s

LHR AIRPORT (tbc)

LONDON EUSTON LONDON EUSTON b b b p p s s s p s s p s b b s

Uses HS2 Phase 1 Only � � �

Handacre Junction & WCML � � � � �

HS2 Extension to Crewe (Crewe Scheme Proposal)

Stoke Route HSL + Kidsgrove – Alsager – Crewe

Stoke Route HSL + Talke Cut Off � � � � � �

Stoke Route HSL + Kidsgrove – Macclesfield – Manchester � �

Service Pattern Principal North – South Services Stoke Route Ultimate



TRIP TIMES

Key trip times on direct high speed trains from Stoke-on-Trent HS2 station, distilled from The Railway Consultancy work are as follows.
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Stoke Route 
Accelerator

Stoke Route 
Ultimate Crewe Scheme (2026) Consultation Route

London

Birmingham

Manchester

Huddersfield

Leeds

Note re East - West

0:55 0:55 no service proposed
impossible if Handsacre Junc deleted

No HS2 service at all is 
proposed for Stoke-on-
Trent under the plans 
published by HS2 Ltd.

0:20 0:20 no service proposed and no benefit anyway
existing line via Stafford to B New St quicker

No HS2 service at all is 
proposed for Stoke-on-
Trent under the plans 
published by HS2 Ltd.

0:28
with light 

upgrade north 

0:28
via Ultimate or 

Accelerator lines
Direct HS2 services from London via Crewe 
which then serve Stoke-on-Trent are impossible 
without an operationally unfeasible reversal at 
Crewe (the junction faces south).

If that train then serves Macclesfield – 
Stockport– Manchester, or the Yorkshire 
destinations, it would have to reverse again at 
Stoke-on-Trent.

No HS2 service at all is 
proposed for Stoke-on-
Trent under the plans 
published by HS2 Ltd.1:48 1:48

Direct HS2 services from London via Crewe 
which then serve Stoke-on-Trent are impossible 
without an operationally unfeasible reversal at 
Crewe (the junction faces south).

If that train then serves Macclesfield – 
Stockport– Manchester, or the Yorkshire 
destinations, it would have to reverse again at 
Stoke-on-Trent.

No HS2 service at all is 
proposed for Stoke-on-
Trent under the plans 
published by HS2 Ltd.

2:13 2:13

Direct HS2 services from London via Crewe 
which then serve Stoke-on-Trent are impossible 
without an operationally unfeasible reversal at 
Crewe (the junction faces south).

If that train then serves Macclesfield – 
Stockport– Manchester, or the Yorkshire 
destinations, it would have to reverse again at 
Stoke-on-Trent.

No HS2 service at all is 
proposed for Stoke-on-
Trent under the plans 
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As can readily be seen from the above, the Stoke Route delivers its 
acceleration benefits from the outset in 2026. The Ultimate extension 
is primarily about provision of additional capacity, as well as 
accelerating trip times to Liverpool and the further North West / 
Scotland.  It is equally apparent that the service patterns proposed 
for the Consultation Route and its Crewe scheme progeny 
completely omit and radically disadvantage Stoke-on-Trent.

It might be surmised that Stoke-on-Trent could continue to rely on its 
current two Pendolini per hour service to London, if HS2 sticks to its 
plans and zero high speed service is provided to this city of nearly 
half a million people.

These Pendolino trains on WCML take either 1h 24m or 1h 28m 
depending on whether they stop at Milton Keynes en route.  Indeed 
some local MPs have been briefed that the Pendolino service will be 
retained. 

The presumption that current WCML Pendolino services will be 
maintained after the introduction of HS2 is factually incorrect. The 
service specification published by HS2 Ltd shows the Pendolino 
service to Stoke-on-Trent reduced to one train per hour, as opposed 
to the current two, and the presumed retained service is the slower 
of the two, calling at Milton Keynes.

There is no guarantee that even this reduced service will run, given 
that HS2 will have abstracted all the London to Manchester traffic, 
on which commercial viability of this route depends. A Pendolino 
service will therefore be massively less economically viable, as a 
direct consequence of HS2, and would not be a commercial 
proposition for any prospective franchisee. It could only run if a 
major public service subsidy were provided. 

Total journey time: a Stoke Route example
It should also be recalled that the time spent actually on board a 
train is only one element of the overall time it takes to make any 
particular journey.  Demand planning (which projects the results 
presented in the next section) therefore takes account of the full 
‘Origin – to – Destination‘ time a journey requires, including waiting 
time at interchange points.

A clear example of this can be seen if one examines particular 
journeys from the Staffordshire Moorlands (eastern) side of the 
Greater Stoke catchment.

Let us examine three locations in that constituency: Leek, Alton and 
Rushton Spencer.  Residents of the two former locations currently 
typically access Pendolino services to London at Stoke-on-Trent, 
whilst the latter tend to drive to Macclesfield to catch their trains.

The question was raised as to whether residents of those locations 
would be better or worse off for trips to London once the Stoke 
Route enters service.  The key results are below. 

For Rushton Spencer. The road trip time to Macclesfield will remain 
identical, but the HS2 service from Macclesfield to London (which is 
only possible via the Stoke Route, and impossible via Crewe) will 
only take around 65 minutes, an acceleration of at least 40 minutes 
compared to today.

• Residents from this swathe of the Moorlands constituency will
always benefit in absolute terms from accelerated trip times,
leaving aside the wider economic benefits that such a radically
transformed connection to London will bring.
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➡ With HS2 trains stopping at Macclesfield under the Stoke Route 
proposal, passengers from that station will also experience a 
complete transformation in the quality of the trains they use, not 
just for trips south, but also into Manchester.

For Leek and Alton: road access times to the new Stoke-on-Trent 
High Speed Station may be up to five minutes longer than the time it 
currently takes to access the existing station in Stoke, but this 
marginal difference will always be outweighed by the following 
advantages:

• Rail trip time to London will decrease by approximately half-an-
hour from 1h 24m – 1h 28m today, to 55 mins by HS2.

• Waiting time will always be less, because the Stoke Route HS2
service will provide at least three trains an hour, as opposed to the
current two, and these will be evenly spaced throughout each
hour, as opposed to the current 40 minute gap between two of the
Pendolino services.

Passengers accessing the station by car will have the option of 
parking in premium slots with direct access to the station concourse, 
providing a very high quality and seamless car-to-train interchange, 
with both the parking charge and the train seat being reservable in 
advance in a single smartphone transaction. This will remove the 
typical 90 seconds it takes to pay at the machines in Network Rail 
car parks, often in the driving rain.  

The remodelling of the Etruria road junction and the new Etruria link 
road will improve road access for all travellers, and forms an integral 
part of the comprehensive suite of connectivity measures designed 
in to the Stoke Route proposals, to facilitate access to the new 
station.

These measures also include the provision of very tightly integrated 
public transport serving not only the city of Stoke-on-Trent but also 
the neighbouring Newcastle-under-Lyme and Staffordshire 
Moorlands areas, which have been integral to Stoke Route planning 
from the outset.

The Stoke Route plans also include the potential to improve links into 
the Moorlands through the possible reopening of the Moorlands City 
Railway. This service would provide key Moorlands communities, 
notably including Endon and Leek, with a direct rail service to the 
new HS2 station and simple interchange to HS2 trains at that point.

In contrast, the competing scheme for a station at Crewe would add 
significant extra time onto any journey for any Moorlands resident. If 
accessing HS2 by car, the additional drivetime from Stoke-on-Trent 
to Crewe would entirely nullify the train trip time savings. It would be 
prudent to estimate at least an additional 20-30 mins for any 
Moorlands to Crewe road journey, as compared to Moorlands to the 
new station at Stoke-on-Trent. 

The HS2 train journey from Crewe to London is also six minutes 
longer taking 61 not 55 mins. Crewe’s proposals also envisage a 
very large surface car park, as opposed to the tightly integrated 
“under one roof” solution in Stoke-on-Trent. Adding the inevitable 
walking time, or courtesy bus, that Crewe’s “unfettered” car parking 
will entail, it becomes obvious that any journey involving accessing 
HS2 at Crewe will be slower to London than even today’s railway via 
Stoke-on-Trent, let alone HS2 on the Stoke Route.

In short, (allowing a typical 11 minute waiting time at the station): 

• Leek to London via Stoke Route 1h 36 mins total journey time:
30 min drive + 11 min wait + 55 min on train.
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➡ By contrast, Leek to London via Crewe scheme = 2 h 12 mins 
total journey time: 60 mins drive +11 mins + 61 mins on train. 

For Alton to London the road access leg is around five minutes 
longer, hence:

• via Stoke Route = 1h 41m total journey time

• via Crewe scheme = 2h 17m total journey time.

As demonstrated above, the Crewe scheme is an absolute 
disadvantage to Staffordshire Moorlands in its own right, and the 
fact that Pendolino services via Stoke-on-Trent will also be, at best, 
halved compounds the problem.  

Journey patterns being as they are, some Moorlands residents 
might prefer to access HS2 services at Stafford, which would then 
route on to the Phase 1 section of the HSL at Handsacre Junction 
and proceed south to London.

However, one of the logical consequences of the Crewe scheme is 
that the connection to WCML at Handsacre Junction will be deleted, 
given that another junction of the same nature would be provided at 
Crewe, only 12 minutes further north. 

Deletion of Handsacre would render it physically impossible for any 
HS2 service to ever serve Stafford (or Stoke-on-Trent or Macclesfield 
for that matter).

A note on misinformation regarding trip times

Further pertaining to HS2 services via Stafford, Greengauge 21 (G21 
for short, a lobby group founded by the railway expert Jim Steer, 
whose consultancy Steer Davis Gleave is advising the Crewe 

scheme) published a report in September 2014 entitled Stoke and 
Staffordshire can be key HS2 beneficiaries – as well as Crewe.

G21’s publication is overtly pro-Crewe and could be viewed as 
prejudicial to the Phase 2 consultation process, because it calls the 
Crewe scheme “the preferred route” and claims that the Stoke Route 
proposal creates “a bogus choice”. 

On the face of it, creating two beneficiaries from one railway would 
appear a reasonable proposition.  However closer examination 
reveals that, unless great care is taken with key data such as trip 
times, misinformation can all too readily be generated.

G21’s report makes a grossly inaccurate claim regarding journey 
times to Stoke-on-Trent.  It proposes an HS2 service which does the 
following:

• leaves HS2 at Handsacre Junction at the end of Phase 1

• joins WCML main line and proceeds north before decelerating 
again for Stafford

• stops at Stafford

• then proceeds to the Norton Bridge Junction, where it diverges on 
to the "slow" route to Stoke (which involves slowing down through 
the tight curve at Stone)

• then stops at Stoke

• then stops at Macclesfield

• then stops at Stockport

• and finally proceeds to Manchester.
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The G21 report then also claims that "Journey times for Stoke-on-
Trent would be little different to those achievable if the HS2 route 
was diverted via Stoke-on-Trent. Broadly, journey times would be 
around half an hour faster than on today’s Pendolino service for 
each of the stations served."  

This is simply not true: the Stoke Route is a full 330km/h railway all 
the way to the southern boundary of the Stoke-on-Trent city area.  
Stoke Route trains go in a broadly straight line at 330km/h (204 mph) 
and do not slow down until the Britannia stadium is in sight.

This speeds up journeys by 29 – 33 minutes compared to today. 

That is to say today's 1h 24m or 1h 28m Pendolino timings are 
reduced to 55m by HS2, including the Old Oak Common stop. 

G21's putative train, by contrast, does the following:–

• Would commence deceleration down to 200km/h (125 mph)
approximately 3km south of Handsacre, some 52km (32 miles)
south of Stoke.

• It will pass Handsacre Junction and join WCML 47 mins after
leaving Euston.

• It will then run at WCML line speed to Stafford, where it will stop,
then run via WCML and the slow branch via Stone to Stoke.

• It will take approximately 12 minutes to travel to Stafford at WCML
speeds, including deceleration.

• It will then stop for two minutes at Stafford.

• It will then run at the speed of today's CrossCountry services on
the slower of the two classic line routes into Stoke-on-Trent (using

the Norton Bridge Route via Stone) These take between 18 and 24 
minutes.

Total journey time for the putative G21 train will thus be between 79 
minutes and 85 minutes.

One does not need an advanced grasp of chronology to 
immediately comprehend that 79 to 85 minutes is not "around half an 
hour faster" than today's 84 minute Pendolino trip time.

It is actually between only five minutes quicker and one 
minute slower than Stoke-on-Trent’s best Pendolino in 2014. 

Even allowing for a marginal couple of minutes saving due to the 
Norton Bridge junction upgrade which is now in development by 
Network Rail, and cutting down the Handsacre to Stafford time to 
allow for optimised junctions off HS2 onto WCML, the service G21 
postulate physically cannot be more than 5 or 6 minutes faster than 
today’s 1h 24m Pendolino and will, in all likelihood, be no faster at 
all. 

By the same token, G21’s proposed service would be at best 21 
minutes slower than a Stoke Route HS2.  That's not only slower to 
Stoke-on-Trent, but also to Macclesfield, and Stockport, and 
Manchester and Yorkshire.

Yet G21 claim, on the basis of this obviously flawed analysis that: 
“Stoke-on-Trent and Stafford [could] be provided with an hourly (or 
possibly half hourly) HS2 service to London.”

To recap: G21 propose an hourly HS2 service on the basis of 
obviously incorrect timetabling, routing to Stoke via a route which 
simply geographically cannot offer materially faster trip times than 
today’s Pendolini.
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That hourly service is a halving of today’s service frequency.

And the train routes via Handsacre Junction, which is clearly at risk 
of deletion as a direct result of the Crewe scheme (which the G21 
report supports).  If it were to be deleted, then the service proposed 
would be physically impossible anyway.

Yet on the basis of this halved, no quicker, and quite probably 
impossible, train service, G21 argue that “the scope to regenerate 
Stoke-on-Trent will be just as strong as is the potential at other cities 
served by HS2”. 

Needless to say the Stoke Route team refute this inaccurate, and 
unsubstantiated intervention.

HS2 is a multi-billion pound investment for the public good.  It is not 
conducive to prudent decision-making that such staggeringly crude 
misinformation should in any way inform the debate.   

HS2 is a serious project, with the potential to deliver major benefits. 
Its planning should not be influenced by misleading and, in this 
case, provably false claims. 
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DEMAND RIDERSHIP AND REVENUE

Distilling from The Railway Consultancy’s detailed demand 
modelling, the following key ridership results emerged.

Demand at Stoke-on-Trent HS2 station is expected to be 3 million 
passengers per annum (mppa) in 2026, rising to 3.5 mppa by 
2041. Interchange traffic of around 0.2 mppa is additional to 
above.

Demand grows partly as a result of population growth in the city, 
which is itself accelerated as a result of HS2 generating both new 
commuter and business trips. 

Additional to demand at the new HS2 station, the existing Stoke-
on-Trent classic rail station is retained, primarily to serve Stoke-on-
Trent’s thriving University Quarter. It will be a key node for a greatly 
enhanced local and regional rail service: demand at the existing 
station is forecast to be in the region of 0.4 mppa.

The Railway Consultancy conducted a detailed demand modelling 
exercise, presented more fully later in this section, to assess the 
revenue and VoT saving benefits of the Stoke Route versus the 
Crewe scheme.  Key results are as follows.

Compared to the Crewe scheme, the Stoke Route generates at 
least £12m a year more in cashflow benefits from 2026, this 
being the minimum estimate of additional annual revenue 
generated by the Stoke Route from 2026, compared to Crewe.  
Other estimates range up to £35m per annum.

Compared to the Crewe scheme, the Stoke Route adds at least 
£16m a year more in time savings VoT benefits, this being the 
minimum estimate of additional VoT savings generated by the 
Stoke Route from 2026 vs Crewe.

A strategic economic projection by Volterra of up to 7,000 new 
commuters contributes to these results. Commuters are ideal 
‘early adopters’ for the new railway.  Transformed by HS2, Stoke-
on-Trent offers commuters a superbly connected lifestyle on a 
national scale, with trips of only 55 minutes from London, 20 from 
Birmingham and under 30 from Manchester.  In return, season 
ticket holding commuters offer HS2 predictable and secure 
revenue from the outset.

With Stoke-on-Trent becoming one of the best connected places in 
Britain up to an estimated 20,000 new jobs will cluster around the 
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new station. Fast, frequent and reliable HS2 services will enable 
companies to do business not just in London and the Midlands, 
but also across a thriving Greater North.

The key revenue and VoT results generated by The Railway 
Consultancy were then passed to Volterra, who used them as key 
inputs into the overall economic benefits analysis as discussed 
earlier.  

Demand Appraisal: Detail

The following pages present some of the detailed rationale from 
The Railway Consultancy study, to give insight into the prudent 
and conservative methodology the Stoke Route planning team has 
adopted. 

We do so to counter any misinformation. We also request that all 
appraisal of competing schemes is conducted on a similarly 
prudent basis.

Demand at Stoke-on-Trent HS2 Station
An early demand forecasting requirement was to produce values 
for the expected demand at the new Stoke-on-Trent station, in 
order to enable the design of station infrastructure (work 
undertaken by Ryders) and access (work undertaken by JMP).

Introduction
Demand at a future Stoke-on-Trent HS2 station is determined by:

a) Existing demand (at least for long-distance services which will
transfer to the new station);

b) Exogenous demand drivers (such as changes in population or
petrol prices);

c) Endogenous demand drivers (changes to railway service
levels);

d) New (commuting and employment-driven) demand resulting
from developments immediately around the new station.

These demand drivers are considered individually in the following 
paragraphs.

Existing Demand

According to station demand data prepared for the ORR and 
available on their website, Stoke-on-Trent station had 1.26mppa 
entries in 2012-13.

Exogenous Demand Drivers

Network Rail (2013) produced a range of long-term planning 
documents in 2013 which included demand forecasts for 2041 
based on four national economic scenarios (“struggling in 
isolation”, ”struggling in global turmoil”, “prospering in isolation” 
and “prospering in global stability”). These included estimates of 
the impacts of a wide range of population, employment and 
background transport issues, for the main InterCity routes 
radiating out from London, including to/from Manchester. Separate 
tables were produced with and without the impacts of HS2, which 
gave a range of growth by 2014 from 35% to 142%. The latter 
gives a demand of around 3m entries pa. This is not inconsistent 
with, and has been assumed to include, the aspirations to grow 
the overall population of the Greater Stoke area by 50%, from 
470,000 to 700,000 by 2033.
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This forecast would also be expected to include an increase in 
average rail trip rate, from the current five rail trips per person per 
year, to something nearer the national average. Volterra estimates 
that 3000 (in 2026) becoming 7000 (in 2041) daily commuter trips 
out will be generated by HS2. At long-distance trip rates of four trips 
per week, 5000 commuters undertaking 200 trips p.a. gives an extra 
1m trips p.a. in each direction (i.e. 1mppa outbound trips in the 
morning and 1mppa returning inbound trips in the evening). As a 
check, a 50% increase in population increases entries from the 
current 1.25mppa to 1.87mppa, whilst the extra commuting 
increases trips to 2.87mppa, leaving other factors (e.g. petrol 
prices) driving the remaining exogenous growth to about 3mppa.

Impact of New City Centre Developments

In addition to background (if significant) growth in the Greater Stoke 
conurbation, creation of a new commercial centre around the new 
station will lead to specific additional rail trip opportunities. 5000 (in 
2026) becoming 22000 (in 2041) employment-based trips will be 
expected to new employment around the station. Although the 
average national rail mode share is of the order of 3-5% (outside 
London), city-centre office-based employment typically attracts a 
significantly-higher rail mode share. If 10% of the employees for 
these jobs commuted 5 days/week by rail, this would generate a 
further 5000*0.1*250=125,000 trips per direction p.a. in 2026 
(becoming 550,000 in 2041).

Endogenous Demand Drivers

Network Rail’s forecasts implicitly include broad-brush assumptions 
about generic increases in train service quantity and quality/comfort. 
Any assessment of demand for the Stoke HS2 station has to take 

care, in avoiding possible double-counting from service 
improvements. However, the Stoke-on-Trent HS2 option does 
include a number of specific service planning assumptions about 
service increases which are not thought to have been included in 
Network Rail’s work.

Service-specific demand increases were calculated using 
generalised cost analysis for a range of indicative origin:destination 
traffic pairs, as set out in sections 4.2-4.6 below, although it should 
be noted that retention of the existing Stoke station minimises any 
disbenefits of accessing existing rail services. As an order of 
magnitude, demand might be expected to rise from these service 
improvements by a further 10%, to reach 3.4mppa in 2026 and 
3.9mppa in 2041.
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Mode shares

Passengers access Stoke station by a wide variety of modes. These 
obviously vary by access trip length in a way which has not yet been 
fully utilised, so the majority of the walk trips would be expected to 
be just from the University Quarter and Civic Centre.

Source: National Rail Travel Survey

Distribution of Origins

Passengers currently access Stoke-on-Trent station from a wide 
range of origins, and it will be assumed that short-term growth will 
comprise “more of the same”. That distribution is therefore shown on 
the maps and table below, split between districts of Greater Stoke 
and access points from the inter-urban road network.

Distribution of OriginsDistribution of OriginsDistribution of OriginsDistribution of Origins
Origin Pax %
Greater Stoke
City Centre ST1 39 5
Hanley East ST2 48 6
Longton ST3 29 4
Stoke Town ST4 266 33
Newcastle-under-Lyme ST5 222 28
Burslem and Tunstall ST6 39 5
Greater Stoke subtotal 643 80

Corridors
A52 East A52 E 30 4
Uttoxeter A50 SE 63 8

A34 S 13 2
M6 J15 2 0
A525 5 1

Crewe A500 NW 4 0
M6 J16 4 0
A34 N 20 2

Biddulph A527 1 0
Leek A53 17 2
Corridors subtotal 159 19
Rounding adjustment 4 1
Grand Total 806 100

Source NRTS
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1)

2)

3)

Source NRTS

Creation of an HS2 station at Stoke-on-Trent might be expected to 
increase the station’s catchment area, but this is already quite wide, 
and the population of Greater Stoke is also expected to increase 
significantly. We have therefore assumed that the proportions of 
demand from different sources will remain as shown in the table on 
the previous page.

However, the new city-centre residential and employment 
opportunities will be concentrated around the new station, so 
access trips from these extra trips would be expected to be 
overwhelmingly on foot.

Interchange Demand

ORR data currently shows 182,835 ppa changing at Stoke-on-Trent. 
These would mostly be expected to be passengers from local 
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stations on the Crewe – Derby line accessing longer-distance 
services at Stoke-on-Trent, primarily to/from the South. These will be 
supplemented by trips such as Congleton – London and Blythe 
Bridge – Manchester. At present, though, with the Crewe – Derby 
service only being hourly (although supplemented between Crewe 
and Stoke-on-Trent by the London Midland (LM) slow train to 
London), local rail services are not particularly attractive, and one 
would expect most longer-distance passengers to make their own 
way (e.g. by car) to/from Stoke-on-Trent, in order to access mainline 
trains directly. However, the proposed introduction of a Chester – 
Blythe Bridge service, and new stations in the Greater Stoke area, 
significant increases in interchange traffic are expected.

Split of Traffic between Stations

The agreed service planning assumptions retain the existing Stoke-
on-Trent station, but only to be served by local/semi-fast services as 
follows:

• Northern Trentham – Stoke - Manchester (hourly);

• LM Man Airport – Crewe – Stoke – Stafford – Northampton – 
London (hourly)

• East Midlands Trains Crewe – Stoke – Derby (hourly)

• Chester – Crewe – Stoke – Blythe Bridge (hourly) (new service)

These services might be expected to contribute c.5%, 10% and 
10% respectively to Stoke-on-Trent existing demand.  Retention of 
the existing station is primarily to serve the University Quarter, with 
many students accessing the station from the University, on foot. 
The remaining 75% of Stoke’s existing demand (resulting from Virgin 
London – Manchester, plus all CrossCountry services) is expected 

to transfer to the new HS station. Of course, all development-driven 
demand increases are solely attributed to the new station.

Peakiness

For capacity planning purposes, annual demand forecasts need to 
be disaggregated down. This is traditionally done using 
annualisation factors, which attempt to take into account the relative 
quantity of peak and offpeak demand (the latter including interpeak, 
evening and weekend travel). As an order of magnitude, the ratio 
annual demand/ (3-hour) peak period is approximately 1000, 
meaning that a demand of 3mppa is roughly equivalent to 3000 
passengers in the peak period. Typically, half the 3-hour peak 
period demand occurs in the peak one hour.

Daily rail demand is conventionally taken as 1/312th of the annual 
demand, giving around 11,000 passenger entries per day at the 
new station in 2041.

Times and directions of flows

At present, the timings of departing flows (to Manchester, 
Birmingham and (especially) London) are relatively earlier in the 
morning than of arriving flows. The former are likely to peak in the 
range 0700-0800, but the latter in the range 0800-0900. As travel 
times to London fall, the peak of morning commuting departures will 
get later, and will begin to approach the peak time for arrivals. 0800 
in Stoke may become very busy, as departing and arriving Stoke-on-
Trent coincide. Station planning needs to acknowledge the potential 
impact of conflicting flows.
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Introduction to HS2 Trip Modelling

It had originally been hoped to use the DfT’s PLANET model to 
undertake like-for-like comparisons of trips, by Origin:Destination 
pair, between the Stoke Route options and those already being 
considered, but the PLANET model was not made available in the 6-
month period for this study. A stand-alone demand model was 
therefore required, and this was based on the Railway Consultancy’s 
GCOST™ model, a generic summary description of which is shown 
in Appendix B.

As shown by Figure 1.1, the key stages in demand forecasting work 
are:

• creation of a base trip matrix;

• derivation of forecasts to create a future year trip matrix;

• derivation of the relative difficulty of travel by different modes of
transport, both in the base case, and after the interventions of
interest;

• calculation of the expected mode split for various scenarios;

• calculation of the resultant revenues and time savings.

These different stages of work are described in the following 
sections, after a brief methodological discussion of the transport 
planning principles underlying this approach.

Underlying Theoretical Background

The GCOST™ model built for this project follows conventional 
modern practice based on the principles of generalised cost, which 
can be traced back to Warner (1962). The fundamental concept is 

that people’s choice of travel mode is based on a rational choice of 
the alternatives available to them, where these are described in the 
relative difficulty (“generalised cost”) of those alternatives, as 
constructed thus:

gc = F + b1 · A + b2 · W + b3 · R + n · I + b0

where 

F = fare (note that this needs to be expressed in time equivalents, 
by dividing by the Value of Time)

b1,b2 & b3 are weightings reflecting the relative onerousness of differ-
ent parts of the journey, with b3 typically being set to 1

A = access time

W = waiting time

R = running (in-vehicle) time (although some of this may also be 
used for other activities such as working or eating)

n = number

I = interchange

In addition to the derivation of data on individual trips, values also 
have to be chosen for the key parameters which reflect passenger 
trip-making behaviour. Important amongst these are the weighting 
factors for different elements of passengers’ journeys (people find 
some aspects of travelling more onerous, per minute, than others) 
and the Value of Time.

Conventionally, the values of b1,b2 and b3 in the equation above 
have been taken to be 2, 2 and 1 respectively (at least, for non-
crowded conditions), and these are the values on which preliminary 
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calibration of this model has been achieved. However, recent 
research has shown that these parameter weightings are changing – 
one behavioural explanation behind this might be that waiting 
conditions are improving (through the provision of shops at stations, 
or passengers’ ability to use mobile devices to use their time less 
unproductively). A meta-analysis by Abrantes and Wardman (2011) 
showed that the VOT of in-vehicle time for rail was typically 0.87, 
compared to 1 for in-car time (although 1.3 when road conditions 
were congested), whilst the weightings of walking and waiting time 
associated with rail journeys were lower (1.3-1.8 times actual time), 
with the lower end of that range applicable for shorter walks (under 
5 minutes). A more detailed investigation of the impact of such 
changes on the results from this model (and, indeed, PLANET, 
against which its results are being compared) is recommended, but 
beyond the scope of this study.

There are also a number of other potential improvements which 
would require a more detailed assessment both of this model (and 
its calibration) and the latest literature. For instance, no adjustment 
has been made in this model at this stage for reducing b3 to 
account for time spent working on trains. Similarly, some researchers 
(based on the behavioural issues surrounding the anxiety of leaving 
trains) treat the interchange penalty as an alighting penalty, and 
therefore add one such penalty to (the end of) all journeys.

The Value of Time which passengers use to trade off alternatives 
involving time and money (e.g. train-specific tickets which offer a 
cheaper fare in return for a lower frequency) vary within our model 
between peak and offpeak, to reflect differing journey purposes. 
Although the weighted average Value of Time for rail travel in Britain 
is £6.99 (DfT), this conceals a range of values held by different 

people with different income levels travelling for different journey 
purposes. Commuting time is typically valued at around £6/hour, 
with leisure time less than this (c£4/hour) but business travel is 
typically worth something nearer £40/hour. We have taken £8/hour 
and £6/hour respectively as the relevant weighted averages for peak 
and offpeak travel.

In order to simplify the modelling procedure, a system of zones was 
set up to reflect a representative sample of key traffic movements. 
This zoning system (the details of which are set out in Appendix D) 
was at its densest in the Greater Stoke area, but also covered 
important destinations such as Manchester, Birmingham and 
London. Where zones are to represent wide areas, their centroids 
must be chosen carefully in a model considering rail as an option; 
since rail best serves city centres, bias can arise if the zone 
centroids do not cover a range of sites from the city centre to the 
peripheral. The destinations for typical trips to the Greater London 
area have therefore been spread between places ranging in 
distance from Central London (from Tottenham Court Road to 
Basingstoke) and in different compass directions (the nearer of 
which are more readily reached by car, compared to the more 
distant ones (such as Tonbridge) which require circumnavigation of 
much of the M25). The generalised costs of travel were therefore 
made to the chosen zone centroids, which (on average) should 
provide a representative sample of competitive conditions in which 
HS2 will operate.

Base Trip Matrix

To develop from scratch complete origin:destination trip matrices for 
a large urban area such as Greater Stoke would be a mammoth 
undertaking, and clearly beyond the resources of one particular 
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study. However, there are two existing datasets which potentially 
could provide this sort of information. The National Travel Survey has 
been ongoing for 20 years, and provides a wealth of data. However, 
because it is based on a sample, it is generally more appropriate for 
regional- and policy-level analysis than for detailed demand 
forecasting. On the other hand, the Census aims to provide a 100% 
sample, and data is available on the Internet through the nomis web 
page, disaggregated at as low a level as individual wards. This 
source was therefore the preferred source of base data.

The timing of this project was, however, somewhat unfortunate in 
terms of Census data availability. The 2001 Census is clearly now 13 
years old, but finer details of the 2011 Census are still emerging. 
The particular dataset of interest for trip planning is WU03UK Travel-
To-Work (TTW) data, but this was only made available at district/
unitary authority level on 23rd July 2014, by which time the demand 
model for this project was well underway. Full data, at the ward-to-
ward level, is expected to be published in November 2014, and it is 
recommended that the analysis reported here is re-worked with that 
more accurate data.

In the meanwhile, the 2001 Census data TTW was used as the basis 
for trip patterns for trips to and from the Greater Stoke area. Each 
ward (in the Greater Stoke area) was allocated to one of the local 
zones, with each district/unitary authority (elsewhere) being 
allocated to one of the more distant zones. However, a conservative 
approach was taken throughout, as can be seen from screenshots in 
Figure 4.1 of the relevant wards from (above) Newcastle-under-Lyme 
and (below) Stoke. In the former, the most rural wards have been 
excluded completely from analysis, so that any trips to/from them do 
not enter the model and cannot therefore be considered as potential 

(high-speed) rail trips. Similarly, all trips to/from Northern Ireland 
were excluded.

However, in order to reflect changes between 2001 and 2011, a 
check was made of the district-level totals. This importantly showed 
that longer-distance travel had increased substantially, and this is of 
particular importance because rail has a stronger competitive 
position in these longer (e.g. >100kms) travel markets.

Nevertheless, long-distance trip-making (for which rail has a higher 
mode share) is in fact, whilst increasing with increasing income, still 
relatively low. Dargay & Clark’s (2012) analysis of the NTS noted an 
annual total of only about 20 trips i.e. 10 returns, or once per month. 
These were spread across all journey purposes, destinations and 
group sizes, so effectively the potential for rail even in this market is 
limited.

It may be considered that a dataset of Travel-to-Work trip 
distributions is not appropriate for all-day modelling, and there is 
some truth in this: the dataset was the best available. However, the 
bias for longer-distance trips may be less acute than imagined: first, 
many longer-distance “journeys to work” do not occur every day and 
many take place in apparently-offpeak times; secondly, the quantity 
of trip-making is still likely to reflect gravity-model principles, in that 
there are the most trips to the largest places which are nearest (in 
travel time terms, if not in strict distance); individual locational 
biases (e.g. that major retail sites may be a couple of miles from 
major employment sites) become much less important, once larger 
zones are considered.
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Figure: Ward Zoning for Newcastle-under-Lyme (above) and Stoke-
on-Trent (below)

For non-Stoke-based trips, a rather simpler method was taken, as 
they were not the primary focus of this study. Trips from key WCML 
stations to London were estimated by proportioning down from the 
2012/13 station usage figures provided on the ORR website.

Nevertheless, an inherent advantage of the disaggregated method 
chosen is that it minimises the impact of error in any individual set of 
calculations, thereby making results more robust.

Future Trip Matrix

Rail demand is affected by a wide range of exogenous, macro-
economic, factors as well as those endogenous factors relating to 
details of its own services and fares. The former drive the potential 
demand for all modes, so must be treated externally to the model. 
The trend growth in this corridor was taken from Network Rail 
studies (Network Rail, 2012), which indicated growth over the period 
2011-2026 to be 125% and by 2041 to be 242%.

In addition, Stoke Route options also reflected the expected extra 
trips arising from the new city centre developments around the 
proposed station. Intensification of all land uses, and the creation of 
office employment, around the proposed station will clearly lead to 
an increase in trips for origin:destination pairs in which rail is 
particularly competitive. Volterra’s work for the Stoke Route option is 
the source for this information. A similar process would have been 
followed for the Crewe options, but data on the (smaller-scale and 
less-dense) developments around that station was not made 
available.

The extra trips assumed for the Greater Stoke area were consistent 
with the Core Spatial Strategy for the region. This assumes that the 
current population of 450,000 will increase to 500,000 in the 12-year 
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period to 2026, but by a further 50,000 (to 550,000) by 2033 and to 
750,000 by 2050. Although details have not been finalised, about 
half of the growth is expected in the ‘core’ inner areas (especially as 
part of regeneration) with the rest spread across the three districts of 
Newcastle, Stoke-on-Trent and Staffordshire Moorlands. However, 
even sites at Endon and Leek would be expected to be those nearer 
public transport nodes.

Generalised Costs

The main sources of data for this model were:

Google maps (road distances and times);

• www.nationalrail.co.uk (rail waiting times, journey times,
interchange requirements and fares);

• www.traveline.org.uk (bus waiting times, journey times and
interchange requirements);

• www.nationalexpress.com (coach waiting times, journey times,
interchange requirements and fares).

Road distances were converted into costs by the application of a 
standard fuel rate per mile and cost per litre; other car operating 
costs (whilst valid) are often ignored by car drivers and so their 
mode choices here have been assumed to reflect that behaviour. 
British Airways’ website was used for trips between Manchester and 
Heathrow, where an air option replaced the bus/coach option.

For rail fares, peak fares taken were 10% of the weekly season ticket 
(half the Ordinary Return if no season tickets were available) whilst 
in the offpeak, half of the Cheap Day/Offpeak Return was used.

Demand Results

At an indicative level, and taking into account a range of factors 
which affect railway demand (the general external environment, 
railway service improvements and the new commercial district 
planned for around the HS2 station), it can be seen that demand at 
Stoke-on-Trent station is likely to rise significantly from the current 
1.25m entries p.a. By 2026, demand at the new HS2 station is 
expected to be of the order of 3 mppa in 2026 (3.4 mppa total 
demand, less the 25% of the existing 1.25 mppa demand which will 
remain at the existing Stoke-on-Trent station). 

By 2041 this is expected to have risen further, to c.3.5m entries p.a. 
Interchange traffic, of about 200,000 ppa, is in addition to this. 
Furthermore, the existing Stoke-on-Trent station, to be retained for 
local traffic, is expected to have about 0.4m entries p.a.  by 2041.

The model developed to examine the impact of changes to travel for 
particular Origin:Destination pairs has been used to derive the 
marginal impacts of the Stoke Route options relative to the 
equivalent HS2 options, and not absolute values. The values shown 
in the following table therefore show, for 2026, the impact of the 
Stoke Route Accelerator option versus the “Higgins Plan” Crewe 
option, and, for 2033, the impact of the Stoke Route Ultimate option 
versus the full HS2 Consultation route option via Crewe.
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Variable Units 2026 2033
Demand mppa 1.1 1.1
Revenue £m p.a. 30 23
Time Savings £m p.a. 18 12

Relative Performance of Stoke Route, Compared to Equivalent HS2 
Consultation Options

The relative value of the Stoke Route in 2026 is to provide significant 
extra benefits to almost all markets with negligible negative impacts 
on any flow. For 2033, the Stoke Route cannot match the additional 
time benefit for the London – Manchester market that the HS2 
Consultation option achieves, but it more than compensates for this 
through delivering benefits to other flows, not least those to/from 
Greater Stoke, whose population is expected to grow much faster 
than those of the other urban areas on the route. That growth is 
expected to continue in the period to 2041, further improving the 
relative performance of the Stoke Route.

The differential performance of the three indicators is a reflection of 
the two options serving slightly different markets: for instance, Stoke-
on-Trent is nearer to London than is Manchester so any marginal 
traffic produces a lower yield.
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A better railway for a better Britain A better railway for a better Britain 

As the former Chief Executive of Network Rail, and now the Executive 
Chairman of HS2 Ltd, Sir David Higgins is best placed to make a key 
judgement about how best to deliver HS2.  He is very clear:

“The aim should be to develop HS2’s second phase alongside Network 
Rail’s Strategic Business Plan for the next five-year control period 
starting in 2019. If that is done successfully, then legislation to enable 
Phase Two could be introduced as early as 2017, with significant 
impacts on delivering benefits to the North sooner – up to three years 
earlier than currently planned. The key is not just to reach a consensus 
across the North, but to do so within a reasonable timescale.”
HS2 Plus: A report by David Higgins, March 2014

The Stoke Route team agrees: the concept of accelerating benefits to 
the North is of vital importance. Collaboration with Network Rail is 
absolutely required to deliver it: the Stoke Route Accelerator requires 
HS2 trains to share the Network Rail infrastructure between the northern 
boundary of the Stoke-on-Trent city area and Manchester.

Five years ahead of the CP6 cycle Sir David identifies above, the Stoke 
Route team has already pre-advised Network Rail of the works that will 
be required by means of a formal response to Network Rail’s CP5 
consultation. We made this submission to set the framework for a 
collaboration in the public interest between Stoke Route HS2 and the 
custodian of the national classic rail network. 

INTEGRATION WITH 
NETWORK RAIL

11
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The Stoke Route CP5 submission effectively gave an “advance 
preview” of the matters which will require Network Rail attention 
during the planning and execution of CP6 (the 2019-2024 period to 
which Sir David refers).

The team also summarised the Network Rail works required to 
enable the Stoke Route as evidence to the 2014 House of Commons 
Transport Select Committee hearings on “What should be the 
priorities for investment after 2019 (CP6), particularly in relation to 
connecting the classic railway with High Speed 2?”  The evidence is 
quoted below.

The list below presents a headline summary of a comprehensive 
suite of measures that Network Rail would be required to undertake 
in CP6, in order to permit the most economically advantageous 
variant of the HS2 Phase 2 western leg route to be delivered.  It is 
therefore highly pertinent to the Committee's line of enquiry, and of 
great public interest, to hear from Network Rail as to how they would 
propose to plan, fund and deliver the required works.

In summary form, and reading south to north, the Network Rail works 
that would be required to enable the Stoke Route to deliver its 
benefits would be as follows:

1) By 2026. From the Meaford area (south of Stoke-on-Trent and 
north of Stone) northwards through the city of Stoke-on-Trent.  Works 
generally to the west of the existing railway, to enable a dedicated, 
fully segregated twin track HS2 line to be constructed parallel to the 
existing Network Rail alignment, maintaining all existing rail 
connections to goods terminals and works.  Also includes an 
overbridge over the Norton Bridge to Stone line.

2) By 2026. Reconfiguration of the car park to the west of the 
existing Stoke-on-Trent station to enable the HS2 alignment to pass 
through.  The existing station is unaffected and remains in service.

3) By 2026. Grade separated realignment works to the existing 
down main line south and north of the proposed Stoke-on-Trent HS2 
station, to enable a cross-platform interchange between northbound 
HS2 services and trains running on the classic infrastructure.  Minor 
adjustments to the up main line to enable a similar cross-platform 
interchange in the southbound direction.

4) By 2026. Installation of a junction north of the proposed Stoke-on-
Trent HS2 station, and south of a point south of the southern portal of 
Harecastle tunnel, to enable classic compatible HS2 trains to join 
the existing line to Manchester (via Kidsgrove and Macclesfield), 
with HS2 trains to Liverpool, the North West and Scotland routing via 
the Alsager – Crewe line, branching off to join it at Kidsgrove.

5) By 2026. Redouble approximately 4.8km of line between Alsager 
and Crewe to increase capacity and service resilience. 

6) By 2026. Redouble, upgrade and electrify the short line between 
Heaton Norris Junction and Guide Bridge, to enable direct classic 
compatible HS2 services from the south to West Yorkshire, routing 
via Stoke-on-Trent, Stockport and Huddersfield.

 7) By 2026 or thereafter.  Upgrade the Kidsgrove to Stockport 
section of line to allow 230km/h running where not impractical in the 
light of infrastructure constraints, and remove such constraints 
where feasible.  This item is optional and will be implemented where 
feasible in engineering terms and where cost:benefit justifies.
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All the above works are required to enable the Stoke Route to 
operate in its interim configuration, which is designed to be 
delivered as an integrally planned, legislated and constructed 
extension to HS2 Phase 1 to Handsacre, as per the Hybrid Bill now 
before Parliament.  This is known as the Accelerator configuration.

The HS2 Stoke Route is designed to allow the fully segregated High 
Speed Line to be extended northwards at a date after the 
Accelerator enters service.  This extension is known as the Ultimate 
configuration.  In this finally built-out state, works would be required 
to enable the Ultimate route to provide a grade separated junction to 
enable classic compatible HS2 trains to gain access to/from the 
WCML at a point near Occlestone Green, north of Crewe.

In the Ultimate configuration, all HS2 trains to Liverpool and the 
North West would route via Occlestone Green, thus leaving the 
Crewe – Alsager – Kidsgrove section as a diversionary route. All 
West Yorkshire services would continue to route via the classic line 
from north of the Stoke-on-Trent HS2 station, through Kidsgrove, 
Macclesfield and Stockport.  This route will remain in service to 
continue provide an HS2 route to Manchester as well, enabling the 
continued use of classic compatible units on an economically viable 
route.  The full-size 'captive' fleet (built to the larger continental 
loading gauge adopted by HS2) would now be able to reach 
Manchester via Occlestone Green and the Consultation Route via 
the Knutsford Triangle and the new Manchester Airport Station.

➡ For clarity, and as discussed earlier, the higher-risk Crewe 
scheme imposes a much larger burden on Network Rail, if the 
desired 2026 scenario is to be achieved, including:-

• Making available large parcels of land for construction of a very
large new station.

• Relocation and demolition of existing Network Rail and third party
maintenance depot, goods yard facilities, etc.

• Demolition of the existing Crewe station.  To be executed whilst
WCML remains ‘live’ through the area.

• Construction of a new HS2+Classic rail station at Basford directly
over the WCML trunk link from the south, which must remain
operational throughout.

• Complete reconfiguration of the most complex set of junctions on
the northern reaches of WCML, which again must remain live
throughout.

• Integration of HS2 in 2026 configuration into that exceptionally
challenging set of junctions, of which the two facing south, leading
to Stoke-on-Trent and Shrewsbury, become inoperable due to
station being relocated to south of the south-facing points.

• Reconstruction and upgrade of the little-used South to South West
freight chord, to allow trains to Shrewsbury and the Marches to
diverge at the new station facing north, due to station relocation
rendering the previous south-facing junction inoperable.

• Construction of a completely new section of railway to enable
trains from the north routing to Stoke-on-Trent to call at the new
Basford station.  The existing line from the current station diverges
too far north to allow this.  Even with this reconstruction, no HS2 or
classic rail train from the south could ever serve Stoke-on-Trent via
Crewe.  Doing so would require a complex reversing move,
conflicting with traffic on both HS2 and WCML.
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ENVIRONMENTAL BENEFITS
12

Much more than a railway: the smart way to the North



SUMMARY OF KEY FINDINGS

Environmental appraisal of the Stoke Route was conducted by 
Ecus Environmental Consultants, a specialist practice with 
considerable experience of assessing the environmental impact of 
High Speed Rail (HSR). Ecus have produced a detailed report, 
which is being used to inform technical engagement with HS2 Ltd, 
DfT and other Stakeholders   

Ecus have assessed key environmental issues at this early route 
planning stage both to help inform the route itself, working with the 
engineering teams to develop the route, and to provide an initial 
evaluation of the finalised Stoke Route alignment corridor. This is in 
respect to a set of broad environmental parameters which are 
consistent with those considered by HS2 as part of their 
sustainability statements.

Ecus note that, at this relatively early stage of development, 
various issues will require further study as the project is worked up 
into more detail.  This is accepted (not least by HS2 Ltd 
themselves). A full Environmental Impact Appraisal (EIA) would not 
be conducted until HS2 Ltd have formally recommended that the 

Secretary of State formally adopts the Stoke Route as the 
preferred route, following consideration of the January 2014 Phase 
2 consultation.  

Distilling from their report, Ecus’ key conclusion is that the Stoke 
Route presents “significant opportunities to minimise the 
environmental impacts of the western leg of Phase 2 of HS2”. 

Their main findings are set out below.  For brevity, the following 
points summarise the original Ecus text in lay language, adding 
general commentary where appropriate 
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The route corridor setting

Ecus report that the Stoke Route has a number of potential 
advantages in terms of minimising the environmental impacts of 
HS2.  These advantages largely relate to the alignment being 
situated predominately within, or adjacent to, an existing active 
railway corridor.  As such, the habitats and surrounding receptors 
that could be affected by the High Speed Line are already 
accustomed to frequent rail activity and road traffic noise. As a 
result, the impacts of introducing HS2 is likely to be less 
pronounced than introduction into a rural, tranquil area unaffected 
by rail development.

The Stoke Route therefore has an advantage over the Consultation 
Route in terms of landscape and visual impacts.  The location of 
the Stoke Route alignment, largely in developed landscapes 
particularly already affected by an active railway (or on disused 
rail alignments for part of the Ultimate section), mean that the 
Stoke Route will have a lower impact than a route in an open, rural, 
largely undeveloped landscape, not affected by prior railway 
development.  

Whilst it can be argued that built up areas inherently have greater 
potential to be affected than a rural landscape, due to a greater 
population density, the brownfield route through central Stoke-on-
Trent is almost totally free of residential development, and given 
the opportunity for HS2 to apply appropriate mitigation measures 
as proven in international HSR projects, it is certain that the 
alignment can be adequately screened. 

➡ The Stoke Route team has worked on the principle that, by 
application of proven mitigation techniques, it will be possible 

to make the entire railway (i.e. HS2 plus the immediately 
adjoining classic lines) quieter than the existing corridor, which 
currently carries only the existing classic lines.

The Landscape Character Areas which inform the Stoke Route 
alignment outside of the urban core identify that the route corridor 
primarily lies within urban fringe or areas of low landscape quality, 
due primarily to those areas having already lost characteristic 
landscape elements.  To the north of Stoke-on-Trent the landscape 
is flat and there would therefore be little variance visually with the 
topography for the Stoke Route Ultimate section other than minor 
road crossings and it uses existing / historic crossing points where 
possible. 

A further benefit of using a rail alignment which utilises brownfield 
land is that the impacts of the Stoke Route on greenbelt and on 
agricultural land in the “best” and “most versatile” designation is 
minimised compared to the Consultation Route. 
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Minimising impacts 

Although small sections of the Stoke Route alignment are located in rural areas, not previously influenced by an existing railway, these 
sections are limited in extent compared to the Consultation Route.  As a result the Stoke Route will have a lesser impact than the Consultation 
Route, in terms of introducing rail noise and vibration impacts into tranquil rural areas.

In addition, noise and vibration mitigation methods, permanent way construction techniques and rolling stock technology for HSR are all 
more advanced in terms of minimising these impacts than classic railway infrastructure and trains. 

Whilst some level of noise and vibration is likely to be experienced by receptors along the existing alignment, this will be reduced through 
the introduction of noise mitigations (e.g. barriers, bunds etc.,) and could even result in a net benefit to some receptors, which are currently 
exposed to the existing railway, but without noise mitigation.  An example of how noise impact can be reduced by simple baffle fences 
alongside a HSR alignment is shown in the German graphic below.
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Noise emissions reduction
Where upgraded line passes close to residential 
areas, the upgrade package includes sound
isolation screening fences (pictured below).  

!

!

!

!

The reduction in dB(A) levels are illustrated right. 
The effect is to halve the noise of today’s railway.  

Note that dB(A) is a logarithmic scale:
60 dB(A) is perceived as half as loud as 70 dB(A). 

Kein Schallschutz

Schallausbreitung an Schienenwegen

Schallschutzwand

Vergleich der Schallausbreitung:
Die Linien beschreiben die Verteilung gleicher Schalldruckpegel (Isophonen)

(Sound transmission from railway alignments)



HSR also offers benefits in terms of air quality by mode shifts 
from road to rail.  High speed trains do not emit air pollutants 
directly, but there is potential for impacts to air pollution from traffic 
accessing the HSR station.  

However in relation to the Stoke Route, this can be offset by 
improvements to roads and access with an aim to improved air 
quality within an Air Quality Management Area.    

It is likely that an increase in traffic to access the HS2 Station at 
Stoke-on-Trent will have a lower order of magnitude impact on 
local air quality than creating an HSR station in a parkway-style 
location, as has been proposed for the Crewe scheme.  

Certainly the overall impact of car-borne traffic accessing a station 
in central Stoke-on-Trent can be more comprehensively and pre-
emptively mitigated by well integrated public transport and 
sustainable modes connectivity being designed in from the outset 
than at Crewe where, by definition, a parkway-style station at 
Basford will attract predominantly car traffic. 

In terms of cultural heritage, the Stoke Route has been selected 
and aligned so that it would have few impacts on known 
designated heritage assets. It avoids all direct physical impacts on 
all of the most significant designated features, including 
Scheduled Monuments, Registered Battlefields and Grade I and 
II* Listed structures. In addition, the Stoke Route has been aligned 
so that it avoids direct physical impacts on Registered Parks and 
Gardens, and impacts on their settings would also be largely 
avoided. 

The only direct physical impacts to above ground heritage 
assets is at Longport Railway Station, where the Grade II listed 
station building will have to be resited to accommodate the new 
alignment. However, this asset will be relocated to the new 
Longport Station, which will be delivered on the classic lines as 
part of the Stoke Route works.  This station will be relocated to 
better serve its immediate catchment.  As such, footfall is likely to 
increase substantially, thus offering more potential to find a 
sustainable use for the building, which is currently abandoned and 
boarded up.

There would be limited setting impacts to some heritage assets. 
This occurs in locations where the HSL would change the 
surroundings in which the asset is experienced. It should, of 
course, be noted that this is not unique to the Stoke Route. 

Detailed assessment of impact on setting will be required for the 
Trent and Mersey Canal Conservation Area and associated Grade 
II Listed structures and at Meaford Hall Manor House and Meaford 
Hall Nursery House, both Grade II* Listed Buildings.  It should be 
noted that settings of these assets are already affected by various 
alterations to the surrounding landscape which has occurred as a 
result of modern development.  On those sections of route where 
the HSL parallels the classic railway, the settings are already 
impacted by the 19th Century railway. Also, other linear 
developments such as highways including the A500, and other 
local developments, have already had an impact.  
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Regarding canal heritage corridors, it should also be noted that, 
whilst HS2’s general design principles seek to avoid impact on these 
waterways, the HS2’s own designs will produce a certain colocation 
effect, as the HS2 graphic showing a Phase 1 location shows.

In the case of the Trent & Mersey Canal specifically, the Stoke Route 
team has already opened dialogue with the Canals and Rivers Trust, 
building a collaborative approach to impact mitigation. 

This dialogue particularly focuses on an 800 metre section in the 
urban core where the curve parameters of the railway make it more 
efficient, and aesthetically pleasing, to relocate the canal by a few 
metres, rather than bridge it three times. 

Here the opportunity will be taken to actually improve the canal 
environment, ‘liberating’ a part historic Trent & Mersey Canal from 
the concrete trough created around it when the A500 was driven 
through the heart of Stoke-on-Trent in the 1970s.  

Trent & Mersey Canal Conservation Area Appraisal evidences the 
impact (including noise) of A500, as follows: “The A500 has 
replaced much of the traditional built environment associated with 
this stretch of the canal, and significantly detracts from the area, in 
terms of severance, noise pollution and quality of the built 
environment. Highways interventions and associated signage 
reinforce the dominance of transport infrastructure at this juncture of 
Stoke-on-Trent. This results in an uncompromising, urban feel to this 
stretch of the canal.”
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Understanding and improving existing constraints 

The Stoke Route has the potential to significantly enhance 
understanding of the historical development of the Stoke-on-Trent 
area, and to encourage active public participation in uncovering, 
discovering and interpreting this story through archaeological 
investigations and associated public education programmes.

Because the Stoke Route alignment is largely routed through pre-
developed landscape, impacts on protected or important habitats 
and species are minimised.  A key benefit in this regard, is the 
minimisation of habitat severance, because the line uses the 
existing railway corridor for large sections of the route, as opposed 

to an entirely new alignment through a rural landscape (as proposed 
for the Consultation Route). 

The Stoke Route crosses a network of watercourses of varying size, 
from small drainage ditches to rivers such as the River Trent and the 
Trent & Mersey Canal.  As with the Consultation Route in some 
places, the route would run parallel to river valleys and alongside or 
above river channels and may necessitate a diversion or 
modification to the river channel to avoid obstructing both normal 
(base) flows and flood flows, especially where these could increase 
flood risk or result in secondary ecological effects.  Solutions will be 
explored and developed collaboratively with the appropriate 
partners, including the Environment Agency, Internal Drainage 
Boards and Lead Local Flood Authorities. 

As part of this study, the Environment Agency has been consulted 
and have accepted a substantially reduced flood risk profile for 
that section of corridor where the alignment runs within the Fowlea 
Brook catchment. Furthermore SOTCC is already engaged in 
technical studies and engineering optioneering exercises to further 
reduce or eliminate the flood risk on the wider proposed corridor. 
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A key benefit of the Stoke Route is that, because this follows the 
existing railway, which has not been recorded as flooding in 166 
years, the Accelerator section will not generally require flood plain 
viaducts, other than at the southern end, where it crosses the River 
Trent, and where it requires a viaduct to cross over the A34 anyway.  

At the EIA stage, any potential waterway diversions that are still 
likely to be required will be subject to a detailed assessment 
(including hydraulic modelling) to determine the measures needed 
to meet legal and planning policy standards. 

Initial assessment of the impacts to flood plains and watercourses 
indicates that risks will be manageable, by the applications of 
internationally well-precedented engineering solutions for high 
speed rail lines. 

The use of land around a railway that has been active for nearly two 
centuries may result in a greater likelihood of encountering disused 
landfills, as compared to an alignment in a rural landscape.  
However, modern construction methods and careful siting will 
minimise any potential disturbance or impacts resulting from the 
presence of these sites.  

Working with Environmental Groups and Stakeholders

In summary the Stoke Route presents some significant opportunities 
to minimise the environmental impacts of the western leg of Phase 2 
of HS2 and, where possible, to improve upon the Consultation 
Route.

These opportunities will be fully explored during the EIA process, 
assuming the Stoke Route plans progress, but at this stage provide 
a sound footing for further discussions with key stakeholders going 
forward.  Dialogue with key groups such as the Environment 
Agency, the Canals and Rivers Trust and Network Rail have already 
commenced.  However, there are many other groups and 
organisations who can help shape the detailed proposal.  The 
publication of this business case will help facilitate further 
discussion in these areas.
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ULTIMATE: KNOWN ISSUES

In addition to standard engineering and technical matters along the 
Stoke Route, which will be addressed using best practice design 
compliant with appropriate technical standards, the Ultimate route 
section has two specific known issues which will influence the 
design, engineering and environmental solutions adopted to deliver 
this specific section of the railway.  

The Stoke Route Ultimate section passes in close proximity to 
Sandbach Flashes SSSI and the Cheshire Brine Fields.  These are 
two local issues which have required further specific research to 
inform the Stoke Route environmental assessment.

Ecus have obtained specialist geotechnical advice to understand 
these issues further which has helped shape the advice to date and 
provide the basis for ongoing dialogue with further appropriate 
bodies.  

It should be noted (and is indeed accepted by HS2 Ltd) that the 
Consultation Route faces exactly the same issues, as it also passes 
through the same area, which lies immediately to the south of the 
point where the Stoke Route Ultimate and the Consultation Route 
merge near Occlestone Green.

Known issue 1:  Cheshire Brine Field & Gas Storage Caverns

Firstly, in common with WCML and the section of HS2 Consultation 
Route proposed to run immediately adjacent to the existing railway, 
the Stoke Route Ultimate section passes through the Cheshire Brine 
Fields north of Crewe, where some of the former salt workings deep 
underground (200m + down) are used to store gas.  Specific 
engineering solutions will be adopted to enable the route to be 
constructed through this area. Ecus, the environmental consultants, 
engaged geo-technical specialists to advise.  The relevant section 
of the Ecus report, including the specialist advice is cited below.

The Ultimate section is located within the Cheshire salt field. Brine, 
which is formed by natural ground water on deposits of rock salt, 
has been extracted by pumping for several centuries to provide raw 
material for the salt and chemical industries. As the natural brine 
forms and pumping takes place, underground cavities are created 
which have been used for gas storage.

The Ultimate Route crosses the area of the Cheshire salt field and 
crosses one known area of active brine extraction and gas storage 
at Warmington.  As noted by the BGS (2006): "Salt-bearing strata are 
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ideally suited for the creation of storage cavities for gas and certain 
fluids ... At the Warmingham Brinefield in Cheshire, smaller cavities 
have been specially designed for gas storage. The brine created is 
used for salt production, thus maximising the use of the salt 
resource."   The BGS (2006) notes that the Willingham Brinefield is 
part of the Northwich Halite Formation of the Triassic Mercia 
Mudstone Group.  Both the Consultation Route and the Stoke Route 
must pass through these brine fields.

This area has been subject to numerous planning applications for 
brine extraction and gas storage dating back many years. For 
example EDFT currently operates the existing Gas Processing Plant 
at Hole House and stores significant quantities of gas at high 
pressure in four former brine cavities linked to it under a planning 
permission granted in 1995 (P/95/350).  There have been numerous 
planning applications and permissions since for gas storage and 
brine extraction at Hole House Farm and Hill Top Farm.  In summary 
four cavities lie on the southern part of the Warmingham Brinefield. 
Planning permission (7/2007/CCC/13) was granted to British Salt in 
October 2008 for the creation of 11 new cavities and conversion of 
these together with ten existing cavities to gas storage on the 
Warmingham Brinefield.  The exact location of these boreholes will 
need verifying with the operators as they are not explicitly given on 
the planning portal drawings.  

The permission also includes a new gas processing plant at 
Cledford Lane and pipelines linking the two sites, together with a 
new connection to the national transmission grid. A further planning 
permission (7/2008/CCC/15) was granted to EDFT for the 
conversion of the ten existing cavities referred to above together 
with associated infrastructure in March 2009. 

In order to convert the cavities for gas storage boreholes are drilled 
into the cavity through which pressurised gas will be introduced 
thereby displacing the existing brine contained therein. The existing 
brine is forced up the existing borehole, to then be fed by existing 
pipeline to the British Salt Cledford Works.  The rate of this de-
brining exercise is restricted by the ability of the works to process 
the brine. Two of the boreholes are thought to be completed and two 
others are thought to be under development.  

These planning applications, and the areas of some key 
infrastructure within them, have been mapped using available 
information as far as possible on Figure OV-05. This information is 
based on application boundary data, where present, and 
application data available on the Planning Portal. However, the age 
of the application consents limits the online public availability 
associated documents. Gas storage/brine extractions permissions 
pre-dating the on-line facility have not been mapped. As such 
additional work will be required to confirm the current planning 
status of these facilities and ultimately consultation with the 
operators will be required.

Initial assessment of the alignment on brine fields and gas storage 
has been undertaken by a geo-engineer (GeoDesign).  The caverns 
at the Warmingham Brinefield have been developed using the 
method of "controlled brine pumping". As noted by the BGS (2006) 
"This method was introduced by ICI in the 1920s and involves the 
creation of stable cavities in suitable salt strata by the introduction of 
water under carefully controlled circumstances, thus preventing 
subsidence." They further note that "Modern methods of 
underground solution...do not cause subsidence and raise only 
modest planning issues at the surface." The most recent phase of 
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cavern development by EDF has been advised by Atkins, including 
Dr Passaris who is a recognised expert in underground gas storage. 
According to a TunnelTalk article (Reynolds, 2011), the ten caverns 
being developed at the moment are at a depth of 240 metres, are 80 
metres high, 50 metres in radius and at 150 metre centres. The 
article notes that "In terms of scale those near Warmingham are an 
average 600,000m3 - 650,000m3 scale compared to larger 
800,000m3 caverns" and "He said that salt caverns provide good 
underground gas storage facilities as the geological makeup of the 
thick-layered impervious salt formations create an ideal gas-tight 
container." Usually the caverns are decommissioned by filling them 
with brine and carrying out an ongoing programme of monitoring.

The BGS (2006) notes that "Underground gas storage requires 
considerable surface infrastructure including pipelines, water 
pumping stations and gas compressors". The proposed route of 
HS2 passes through the area of the gas plants and caverns and 
there is a gas and brine pumping-related infrastructure present. The 
alignment has been routed to avoid direct impacts to Borehole 2G, 
Pump No.3, Pump No. 4 and Borehole No. 3G of the Hole House 
gas storage scheme. The route crosses a number of utilities 
including a gas pipeline, a high voltage electricity cable and a water 
main.

It is notable that a recent report (Axis, 2013) does not identify 
Brinefield or the caverns as a geotechnical constraint.  

Initital assessment indicates that the proposed Stoke Route HS2 
alignment could feasibly pass through the Warmington Brinefield 
from a geotechnical standpoint, although further investigations 
would be required to confirm the engineering aspects and that the 

proposed route likely passes over some caverns (which will be 
located at significant depth below).

While the BGS state that settlement is not an issue at all, in reality 
there could be some very small-scale ongoing settlement. However, 
this is likely to be on the scale of several millimeters a year 
maximum, will be controlled and will probably be quite predictable. 
With respect to settlement it is notable that most of the gas plant 
infrastructure is within the settlement zone of the caverns with no 
apparent difficulties, despite the sensitivity of such facilities.

With caverns there is always the risk of collapse and given the very 
large size of the caverns it is possible that a collapse could migrate 
to the surface, even from significant depth. The risk of collapse is 
part of the reason why such developments are generally located in 
rural areas. The same risk applies to the Consultation Route.

However, the caverns at the Warmingham site appear to have been 
in existence for many years with no known apparent issues. The site 
has also likely been subject to rigorous planning, and HSE COMAH 
assessments and significant engineering input have gone into the 
most recent phase of gas storage development by EDF.

Furthermore, controlled brine pumping has been carried out in the 
UK since the 1920s with no significant known issues related to 
settlement or collapse.

Given the depth of the caverns (in excess of 200 metres), it is not 
considered that the construction of HS2 is likely to affect the stability 
of the caverns.  There is a possibility of unrecorded old brine 
workings, given the long history of mining in the area.  There is a 
possibility of poor ground associated with "wet rockhead" (where 
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circulating groundwater causes the solution of salt closer to the 
surface).

Should this route section be adopted further geotechnical 
assessment though the brinefield site will be required.

Known issue 2: Sandbach Salt Flashes

The route has been designed to avoid direct impacts to Sandbach 
Flashes SSSI. 

The alignment passes between units 10/11 and 12/13 of the SSSI 
and is approximately 68 m from the nearest designated unit (Unit 
11). 

Sandbach Flashes SSSI is a series of pools formed as a result of 
subsidence due to the solution of underlying salt deposits.  Most of 
the flashes are surrounded by semi-improved or improved 
grassland.

The railway may give rise to impacts on surface water flows and 
quality and air borne pollution both during construction and 
operation of the scheme. Further assessment will be required to 
determine the impacts of the scheme on this site. However, 
alterations in drainage of the surrounding area has the potential to 
adversely affect this site.

Assuming the adoption of suitable foundation piles, track 
construction techniques and a design which does not alter the 
hydrology of the SSSI, it would be possible to ensure that the 
surface water and groundwater levels were not affected and 
therefore there would be no likely significant effect on the SSSI.

It could be possible to avoid any significant impact on the 
groundwater or the surface water regime, through the use of the 
viaduct structure at this location.

Provided the appropriate avoidance measures are implemented, 
there are no likely significant impacts anticipated to Sandbach 
Flashes SSSI as a result of either construction or operation of any of 
the scheme proposals.  This would need confirmation in the EIA 
should the plans be progressed. It would be possible for all potential 
impacts to be substantially mitigated through design and 
implementation of the Code of Construction Practice.
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STATION AND URBAN DEVELOPMENT BENEFITS
13

Much more than a railway: the smart way to the North



INTRODUCTION

A new Stoke-on-Trent HS2 station will delivered as part of the 
Accelerator package, and will be built in the heart of the city of 
Stoke-on-Trent.  The project took inspiration from the iconic HSR 
stations designed to act as anchors and catalysts for urban 
renewal, such as those at Lille, Liège and Zaragoza.   

Offering a 55 minute journey time to London, 20 minutes to 
Birmingham, and under 30 to Manchester, the station will act as a 
powerful accelerant to the strong and sustained programme of 
economic development already underway in the city.

Informed by the operational requirements emerging from the 
Railway Consultancy technical work, which addressed the 
timetabling and capacity requirements of the Stoke Route, the 
station design and urban masterplanning work stream was led by 
Ryder Architects.

Their station design brief was set to work within the technical 
requirements set by HS2 standards for 400m long, dead straight, 
platforms, capable of accommodating a double-length HS2 train, 
made up of two TGV-style units coupled together.  Interfleet’s 

alignment design work was also informed by this standard, and 
ensured that the chosen station location complied with it.

A key principle of the station design brief was that passengers 
interchanging between HS2 and the classic rail network should 
enjoy the simplest possible, same platform, ‘stroll-over’ 
connections, to minimize the (often merely perceived) difficulty of 
changing trains which puts some potential passengers off rail 
travel.   

JMP consultants provided specialist advice on a full range of 
public transport and highways connectivity into the station.

The location of the station was chosen, after a full options 
appraisal, to maximise the positive economic development and 
urban transformation benefits.  These two wider aspects are 
discussed in later sections of this chapter.
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Liège Guillemins high speed and classic rail station, Belgium – this city icon, brand anchor, and regeneration focus inspired the design brief



ACCELERATOR: HS2 STATION

The design of the station and the masterplanning of its urban context is led by Ryder Architects. 

Guided by the team’s railway experts’ focus on operational efficiency, the architectural emphasis is on elegant simplicity.  The key features are 
shown in the schematic overview on this page.

A 400 metre island platform capable of accommodating a double-length HS2 train on the east (A500) side of the station offers simple cross-
platform interchange between northbound HS2 services and northbound conventional trains on the classic rail network.  A mirroring island 
platform on the western side offers a 
southbound-to-southbound connection with 
no need to use stairs, lifts or escalators.

Reducing passengers’ anxieties about 
changing trains is one of the key factors in 
increasing rail patronage – and there’s no 
simpler way of doing that than by offering the 
smoothest possible ‘stroll-over’ interchange 
on two sides of the same platform.

A central island will serve a disembarkation-
only platform initially, to cut down the time 
trains spend stopped at the station, by letting 
passengers off the train, using doors on one 
side of the carriage, around half a minute 
before opening the doors on the other to 
allow passengers joining to board.  This cuts 
down conflicting movements of passengers 
(and their luggage) in vestibules and doorways and significantly speeds up operations.  This central island is designed to be retasked to 
become a secure international platform, if a link between HS2 and HS1 is eventually constructed.  The station has been designed with the 
ability to retrofit border controls when required.
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To achieve the cross-platform interchange, a very simple solution 
has been adopted to ‘threading’ the high speed and classic lines 
together through the Stoke-on-Trent area.  This is presented in the 
schematic on this page.

• From the south, the HS2 line bundles tightly to the immediate west 
of the existing classic line, remaining very largely within the 
existing railway corridor (most of it ex-railway brownfield).

• Having passed the existing Stoke-on-Trent station (which is 
retained) the northbound “down” classic line crosses above the 
two HS2 tracks.  HS2 is thus now between the two classic lines, 
allowing the northbound/northbound and southbound/southbound 
cross-platform ‘stroll-over’ connections at the new station.

• North of the new station, a simple junction is provided to enable 
northbound HS2 trains to run on to the northbound classic line. 
This allows direct services to Manchester in 2026, using classic 
compatible rolling stock in Accelerator configuration. A mirroring 
southbound classic–to–HS2 junction is also included.

• North of the junctions northbound classic line ‘wraps back over’ 
the HS2 alignment.  The two HS2 tracks are now again to the west 
of the classic route.

• Near the northern boundary of the Stoke-on-Trent city area, the 
HS2 lines will, in Ultimate configuration, diverge northwestward 
from the classic route, towards Occlestone Green.

• Before the Occlestone Green link is built, a turnback crossing will 
be installed north of the new station, to enable any HS2 captive 
units arriving northbound from London to cross over to the 
southbound HS2 line for their return journeys. 
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Ryder’s initial vision for Stoke-on-Trent HS2 station design is illustrated on this page. 

The guiding principle is operational efficiency in a flexible design, capable of reconfiguration to accommodate a future link to continental 
Europe.

Parking is tightly integrated into the station itself, leveraging the superb road access afforded by the A500 to maximise the attractiveness to 
car drivers of making switching from car to train, but parking is not allowed to dominate the station environment. 

Strategically, the station is intended to embody the city’s commitments, under its Mandate for Change, to make Stoke-on-Trent a great 
working city and a great city in which to live.
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STATION LOCATION AND CONNECTIVITY

The graphic here shows the new Stoke-on-Trent 
HS2 station in its immediate urban context.

It is located on the existing railway corridor and 
immediately adjacent to the A500 trunk road, in 
a central location within the Greater Stoke road 
network.

This connects into Newcastle-under-Lyme and 
Staffordshire Moorlands as well as Stoke-on-
Trent city itself, and allows optimum public 
transport connections and the smoothest 
possible private car access for Park & Ride 
customers and Kiss & Ride drop-offs.

The A500 is already an expressway-standard 
multi-lane trunk road with grade separated 
junctions, and provides direct access both 
northbound and southbound to Junctions 16 and 15 of the M6 respectively.  The major strategic road junction a few minutes from the station 
site provides access towards the East Midlands via the A50, mirroring the classic rail connection towards Derby via Uttoxeter.  

The public transport and car drop-off area is shown, with its access off Shelton New Road, one of the main arteries through Greater Stoke. 
Rather than a sprawling surface car park for P&R traffic, which would consume the most important development land immediately adjacent 
to the station, car parking is provided in a multi-storey facility under the drop-off facility. This is designed to be expandable as patronage 
grows.

Working collaboratively with the Ryder team, JMP consultants have provided specialist advice on the suite of connectivity measures that will 
be required to ensure the efficient operation of the station, and to ensure that its feeder/distributor flows use the surrounding rail, highway 
and cycling/walking networks in the optimum, and maximally sustainable, manner.
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An hour-by-hour overall demand analysis is conducted, from which individual 
analyses of bus, car and walk-up traffic to/from the HS2 station are then derived. 
With these analyses in mind, and working out from the station site, the immediate 
local road network is first addressed to provide optimum access to the station. 

Proposals are then tabled for enhancing local and regional rail connections into the 
station, to maximise its ‘hub’ function on East - West axis, as well as on the primary 
North - South spine. (For information: ‘MCR’ stands for Moorlands City Railway, 
which owns and proposes reopening for the mothballed railway from Stoke-on-Trent 
to Leek and other Staffordshire moorlands destinations).

JMP’s proposals have been further refined by Interfleet and Railway Consultancy, 
who have made technical and operational provision for new stations not only at 
Trentham, but also to serve the major development proposed in the vicinity of 
Britannia Stadium.  Longport station is also slightly resited to better serve its local 
catchment.  As previously noted, the existing Stoke-on-Trent station is retained and 
becomes a key node in this enhanced local and regional rail network.
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Station Site Access 
Final access option – general arrangement 

Rail
Proposed Rail Offer
• Our proposed rail service offer takes into account the need to respond to intended

service developments. We have assumed key projects to support this will be
delivered by third parties for their own reasons prior to 2026. (e.g. Crewe to
Barthomoly Junction re-doubling – Network Rail and MCR reopening of Leek to
Stoke)

1. Extension of North Wales / Chester to
Crewe service to Blythe Bridge /
Cheadle (hourly)

2. Extension of Stoke to Crewe services
to Manchester Airport (hourly)

3. MCR hourly service Leek to Stoke HS2
(hourly)

4. New local stations at Trentham, Meir
and Fenton (+ Endon and Leek on
MCR)

Station Site Access 
Analysis - 1
• The demand forecast prepared for the HS2 station indicates that circa 4,100 parking events

per day will take place. The table below indicates person demand on an hourly basis:
Car (Vehicles) Kiss and Ride (Vehicles) Taxi (Vehicles) Total (Vehicles) Total

In Out In Out In Out In Out
05:00 - 06:00 0 0 0 0 0 0 0 0 0
06:00 - 07:00 333 8 165 165 86 2 584 175 759
07:00 - 08:00 666 21 332 332 172 5 1,170 358 1,52807:00 - 08:00 666 21 332 332 172 5 1,170 358 1,528
08:00 - 09:00 583 167 362 362 150 43 1,095 572 1,667
09:00 - 10:00 291 167 221 221 75 43 588 431 1,019
10:00 - 11:00 333 208 262 262 86 54 680 523 1,204
11:00 - 12:00 333 167 241 241 86 43 660 451 1,111
12:00 - 13:00 208 167 181 181 54 43 443 391 833
13:00 - 14:00 500 250 362 362 129 64 990 676 1,667
14:00 - 15:00 167 167 161 161 43 43 370 370 741
15:00 - 16:00 250 291 262 262 64 75 576 628 1,204
16:00 - 17:00 208 666 423 423 54 172 684 1,260 1,945
17:00 - 18:00 83 749 402 402 21 193 507 1,345 1,852
18:00 - 19:00 125 583 342 342 32 150 499 1,075 1,574
19:00 - 20:00 42 395 211 211 11 102 264 709 972
20:00 - 21:00 42 158 97 97 11 41 149 296 444
Total by direction 4,163 4,163 4,024 4,024 1,073 1,073 9,260 9,260 18,520
Total two-way 8,326 8,048 2,146 18,520 18,520



Exploiting Greater Stoke’s excellent network of ‘Greenways’ and canal towpaths, 
access to the station by sustainable modes of transport has been designed in from 
the outset.

Bus service to and from the HS2 station links key traffic generators around the city, 
including the existing University and Cultural Quarters in the city, and Keele 
University in Newcastle-under-Lyme. Bus routes have been developed to integrate 
the HS2 station with the other hub point of the Greater Stoke bus network, the 
superb new city centre bus station, pictured below:

An indicative bus service pattern is then developed, as shown on the right.

From all of the above, and a range of other measures considered by the JMP team, 
an estimated capital cost for the required connectivity works is developed.  The JMP 
summary of these costs is presented on the next page.

Note that the estimated £15 – £25m cost for redoubling 4.8km of the Kidsgrove – 
Crewe line (shown here as from Barthomley Junction to Crewe) are not included in 
this specific budget for connectivity measures, because they are included in the 
overall estimate for the rail works needed to enable the Accelerator package.

The total £191m estimate for required connectivity works is included in the overall 
£3.1bn estimate for the Accelerator package.  It is essential that any other scheme 
(e.g. Crewe) also includes the full costs of the connectivity works it requires.
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JMP’s overall estimate of capital costs of connectivity works is shown below.  The Barlaston Link Road is required to reprovide an East - West 
link south of the city boundary which is severed due to closure of the level crossing adjacent to the currently disused Barlaston station, on a 
section where the Accelerator HS2 route parallels the existing Network Rail line.  Level crossings are prohibited on high speed railways.

198

Capital Costs
Station Access Package
New A53/A500 roundabout 60,000,000
New Road Bridge - Shelton New Road 15,000,000
A500/ Shelton New Road Junction 5,000,000
Site Access Roads 5,000,000
Cobridge 'Link Road'and junction remodelling 25,000,000

110,000,000

Barlaston Link Road
Road 10,000,000
Rail / Canal Crossing 15,000,000
Footbridges and level crossing closures 5,000,000

30,000,000

• This analysis does not include potential
third party costs. Schemes that are in this
category include:
• A500 wider improvements £150 - £200

million estimated
• Crewe to Bartholomy Junction rail line

redoubling £15 - £25million estimated
• MCR reopening

• These costs are not included on the basisRail Package
New stations at x 3 locations 15,000,000
Turnback / access to Cheadle branch 5,000,000
Improvements to existing stations 5,000,000

25,000,000

Bus Package
Enhanced infrastructure  - tranche 1 3,500,00
Enhanced infrastructure  - tranche 2 1,750,000
New Vehicles - tranche 1 4,000,000
New Vehicles - tranche2 2,000,000

Sustainable Modes Package
Boris Bikes 250,000
link to canal towpath 2,500,000
Bridge over A500 and approaches 5,000,000
local cycle and ped links 2,500,000

10,250,000

TOTAL: 191,250,000

• These costs are not included on the basis
that external requirements not specific to
the Stoke HS2 scheme will require these
enhancements at or before 2026



MASTERPLANNING TO MAXIMISE HS2 BENEFITS

Architecturally, the station has been designed for maximum impact, to act as a ‘destination icon’ for Stoke-on-Trent, the fulcrum of the 
Midlands to Manchester/Yorkshire super-region that HS2 via the Stoke Route will create.  It has likewise been located for maximum visibility 
and maximum development potential.  Unlike, say, the proposed Old Oak Common HS2 station, which will be hidden underground near 
Wormwood Scrubs, Stoke-on-Trent High Speed Station is above ground. Its high visibility amplifies the manner in which HS2 itself is routed 
above ground through the heart of the city, exploiting the uncontentious brownfield corridor which is available for it.

In contrast to, say, Crewe’s proposals to locate a parkway station on the urban fringes, and then to tunnel the HS2 line under the town, the 
Stoke Route uses the readily available, and environmentally low impact, corridor through the centre of the city, and proudly locates its 
proposed HS2 station for maximum economic development and urban impact in the very heart of the city, as the graphic illustrates here.

The purple ribbon represents the A500, with 
the bright green being the HS2 line, built 
immediately adjacent to the existing classic 
railway.

The station acts as a focus for high quality, 
high-value, development of the immediately 
surrounding area.

It links with the city centre development 
programme which is already in progress 
(shown purple).

The rail line (shown bright green) heading 
south includes a stop at the existing Stoke-
on-Trent station, now acting as a key node 
in an uprated local and regional rail 
network, and serving the rapidly growing 
University Quarter (shown turquoise).
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Finally, exploiting the significant amount of brownfield land available, major employment and population growth can be accommodated 
along the valley through which the railway itself runs.

As well as serving the existing Greater Stoke population of around 470,000, the city intends to seize the transformational once-in-a-century 
opportunity offered by HS2, not least to meet its ambitious target for 120,000 population growth within the city itself by 2033, whilst the wider 
conurbation grows to approximately 750,000 inhabitants overall.   
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The council views it as vital that the HS2 station, and the 
transformed connectivity it brings, is effectively integrated into city-
wide and regional economic development and pro-growth 
programmes which support this vision.  As Lord Deighton’s report 
puts it: 

“Time is of the essence. Local authorities need to get started 
now, scoping out the physical and social infrastructure 
required to kick start regeneration and development around 
HS2 stations. They should identify how these investments will 
be delivered. In order to justify investment, they should also 
explain the potential for economic growth around these sites. 
We think this work should be brought together into locally 
owned ‘HS2 Growth Strategies’. These strategies should be 
published by the end of 2014.”

As illustrated in the remaining pages of this chapter, and elsewhere 
in this business case, Stoke-on-Trent has more than “got started” on 
shaping the city to maximise the benefits of HS2. Far more 
profoundly, with the city of Stoke-on-Trent better able to 
accommodate the economic growth Government now rightly 
prioritises as the main objective of HS2, the key principle of the 
Stoke Route is to reshape HS2 to deliver maximum economic benefit 
to the UK as a whole.

With all the above in mind, the Stoke Route team have laid great 
stress on ensuring that the station is effectively masterplanned to 
align with, support, and accelerate the wider economic and urban 
development programmes the council is coordinating, in partnership 
with a strongly-supportive business community.  

Working iteratively with other members of the team, Ryder are 
working to further develop both the station design and the 
masterplanning elements of Stoke Route programme.

The illustrations on the following pages show some key aspects of 
the initial thinking, including the emphasis on creating a 
development axis, with strong visual and wayfinding links through 
very high quality public realm, to bind together the Station Quarter 
which will develop around the HSR terminal, with current 
developments which are already creating a vibrant city centre for 
Stoke-on-Trent.  This existing programme is delivering multi-million 
pound commercial projects which are currently approaching 
completion and high quality public realm interventions.  These are 
pounds-in-the-ground evidence of Stoke-on-Trent’s commitment to 
urban and economic transformation which makes the city the ideal 
partner for HS2. 
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As can readily be seen from the graphic above, the HS2 station is not an isolated project, but is situated at the heart of a wide-ranging and 
city-wide programme of development already under way.  Aligning with the arrival of HS2, the spatial strategy for the Greater Stoke area will 
ensure that benefits resonate across the conurbation. 

This is illustrated over the following pages, which present a highly summarised overview of the wider strategic context of the Greater Stoke 
area.  The intention is to illustrate how the HS2 station and the Station Quarter development zone immediately adjacent to it will be integrated 
into the cohesive, development vision for the wider area.  
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Zone of Direct Development Influence 
Spatial Strategy 

[1] [2] 

[3] [4] 

[5] [6] 

[7] [8] 
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Landscaped podium HS2 station square and offices 
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Business and industry park Pedestrian and cycle link  
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This strategy will form the basis of Stoke-on-Trent’s engagement with HS2 around urban development, squarely addressing Lord Deighton’s 
call for locally-led development in HS2 beneficiary cities.  The vision outlined here is intended, at this early stage, to indicate how a series of 
linked local-scale developments across the conurbation will be integrated to seize the world-league opportunity offered by HS2.
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Stoke-on-Trent Context 
Strategic Principles 
 
The proposed HS2 Station Quarter lies 
at the heart of four key nodes and 
promotes synergy between them: 
 
Stoke-on-Trent City Centre 
Newcastle town centre 
University Quarter 
Etruria Valley Enterprise Area 
 
 

For comparison: 
King’s Cross (37 ha) 
brownfield development 
to same scale.

HS2 Station Quarter 
Scale Studies 
 
Relative scale of HS2 Quarter footprint to similar urban development. 
 

Cliffe Vale site: 44 ha King’s Cross masterplan: 37 ha Cliffe Vale site: 44 ha Brindley Place masterplan: 9 ha 
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1. City Centre – Stoke-on-Trent is rapidly developing a competitive, comprehensive
city centre just one and a half km from the proposed HS2 station - integral to the 
plans to transform this city, halting spend leakage to other cities, attracting new 
visitors and offering a great quality of life for local people.  
2. Tunstall – five km from the proposed HS2 station.  The gateway to South Cheshire
from the city and a district centre serving the local community with retail, housing, 
employment and green space.  
3. Burslem - three km from the proposed HS2 station - a creative arts and heritage
town with a distinctive evening economy and visitor offer. 
4. Stoke town – one and a half km from the proposed HS2 station. A creative city
centre quarter, linking the universities to the city centre and a home to the academic 
community. The town centre and former Spode Works site are at the heart of the 
place.  
5. Fenton – four km from the proposed HS2 station. A garden community and a great
place to live for people working in new industries across the city with local shopping 
and a lively sport and leisure culture.  
6. Longton – five km from the proposed HS2 station. A district shopping and bustling
market centre. Its renowned heritage offers a unique home to commerce, industry 
and leisure, including the Gladstone Pottery Museum and CoRE.  
7. Newcastle-under-Lyme  - two km from the proposed HS2. A distinctive market
town offering a bridge to South East Cheshire, part of the wider mix of a growing, 
dynamic and diverse city-conurbation. 
8. Kidsgrove - ten km from the proposed HS2 station - a busy manufacturing,
commercial and retail centre lying in the western foothills of the Pennines, the town 
offers easy access to great countryside at the heart of the canal network.  

Stoke-on-Trent Context 
Local Towns 

[1] [2] 

[3] [4] 

[5] [6] 
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Zone of Direct Development Influence 
Analysis 
 
Existing connectivity. 
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Zone of Direct Development Influence 
Analysis 

Existing land uses. 
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Zone of Direct Development Influence 
Potential Development Sites 
 
Potential development sites. 
 
Regeneration potential - brownfield 
land between City Centre and HS2 
station will enable large scale, 
radical redevelopment, extending 
the City Centre spine. 
 



6

208

Zone of Direct Development Influence 

Opportunities 

[1] 
[1] 

[2] 

[4] 

[6] 

Linking the HS2 Station Quarter into the City. 

Several potential development sites and existing 

assets along the key routes.   

Opportunities to connect with Etruria Valley 

Enterprise Area, University Quarter, Stoke town 

and Newcastle town centre. 
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Zone of Direct Development Influence 
Potential Land Uses 
 
�  Commercial centre around HS2 station 
�  High quality green space and public realm 
�  Re-use and adapt historic buildings / features 
�  Cultural hub, eg galleries, museum etc 
�  Hotels / apartments overlooking canals / parkland 
�  High quality, small scale retail, restaurants, bars 
�  Leisure facilities for new residents 

 
 
 
 
 
 

5 km
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Zone of Direct Development Influence 
Spatial Strategy 

HS2 Station Quarter becomes the 
commercial centre. Offices are clustered 
around the HS2 station with associated 
hotels and apartments. CBD / City Centre 
feel rather than a parkway setting.  

Potential to expand (5,000 – 20,000 jobs). 

City Centre and Newcastle town centre 
are the main retail anchors and are well 
connected to the HS2 station by key links 
featuring high quality public realm. 

Mixed uses including retail, restaurants 
and bars, leisure will support 7,000 new 
residents.  St Mark’s Quarter is a focal 
point for high quality, mixed use 
development. 



9

211

 
 
 

Transform Shelton New Road as an active street 
which connects the new HS2 station with the City 
Centre and Newcastle town centre. 
 

HS2 Station Quarter - City Centre Link 
Strategic Principles 
 



10

212

HS2 Station Quarter - City Centre Link 
Connectivity 
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HS2 Station Quarter - City Centre Link 
Proposed Regeneration Land Uses 
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HS2 Station Quarter - City Centre Link 
Phasing 

HS2 station development 

Short Term Day 1 

Consolidated HS2 station development zone 
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HS2 Station Quarter - City Centre Link 
Phasing 
 

HS2 station square development 
Shelton New Road corridor 
Extended regeneration between HS2 quarter and City Centre 

Medium Term 

Extended HS2 station quarter 
Regeneration between HS2 station quarter and City Centre 
Regeneration towards Newcastle town 

Long Term 



In line with the strategy principles outlined at illustration 1 in this section, the Station Quarter is located immediately adjacent to the HS2 
terminal in the core of the city and at the cross-roads of the wider Greater Stoke catchment.  It lies at the heart of four key nodes and 
promotes synergy between them.  Those four nodes are:

• Stoke-on-Trent City Centre

• Newcastle Town Centre

• University Quarter

• Etruria Valley Enterprise Area

These nodes have different characteristics and will play different roles in the development of the conurbation after the arrival of HS2. 

216

Aix-en-Provence high speed rail station, showing a double-deck TGV train, fully exploiting the loading gauge, as will be possible at 
Stoke-on-Trent



The Stoke-on-Trent HS2 initiative will create a new HS2 Station 
Quarter in the centre of an urban conurbation of existing population 
470,000.

The station quarter will be central and immediately adjacent to four 
main nodes of ambitious and on-going development focus: a City 
Centre, large town centre, university quarter and Etruria Valley 
Enterprise Area.

With the investment in HS2, these main nodes of growing 
development will be interconnected with high quality sustainable 
transport links: pedestrian, cycle and modern tram or bus 
technology.

The establishment of an HS2 station in the centre of the conurbation 
will profoundly catalyse commercial activity including office, high 
tech manufacture, hotels, conferencing and retail.

The new infrastructure will build on the City’s assets and take 
advantage of a plethora of centrally based existing brownfield sites, 
landscaped parks and industrial heritage – including the canal 
network.

This investment will support a key strand of the strategy for Greater 
Stoke, which is to promote high quality growth towards a population 
of 750,000 by 2050.

Stoke-on-Trent HS2 
Station Design 
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DELIVERY: CAPTURING THE BENEFITS
14

Much more than a railway: the smart way to the North



MAKING IT HAPPEN

The key to delivering HS2 in Stoke-on-Trent lies in its core principles, 
which have informed its design from the outset:

• Unbeatable value for money for the UK taxpayer.

• Earliest possible delivery of HS2 benefits.

• Direct services to more destinations, generating more revenue, 
sooner than with any other proposition.

• Derisk the delivery of the entire HS2 Phase 2 project by directly 
linking a major existing market of 470,000 people to HS2.

• Locate a key HS2 hub directly in the heart of that market, and 
design a strategy around it, to engender economic and population 
growth on a genuinely strategic scale, which would not be 
possible at any other location on the Phase 2 western leg route.

• Further derisk HS2, by adding an additional population of around 
250,000 over time to the railway’s addressable market.

These are the national benefits.

Delivering them requires a robust plan to secure delivery of the 
central element of the Stoke Route plan – the HS2 station in the city 
and the works associated with it.

In short, the Stoke Route must have an investable proposition at its 
heart.  This proposition is in place and will be developed and 
marketed by locally-led development entity which the city of Stoke-
on-Trent will establish to address the Deighton agenda.

And it is the sheer scale of the development achievable on the 
readily available brownfield land directly adjacent to the HS2 station 
which is perhaps Stoke-on-Trent’s strongest suit.

Yes, as demonstrated in the previous chapter, HS2 will spread 
benefits over the entire conurbation, and a carefully masterplanned 
strategy will be implemented to ensure maximum synergy is 
captured and city-wide cohesion is created.

But, equally importantly, it is vital that immediate development 
opportunities are available, immediately adjacent to the HS2 station, 
capable of delivering an immediate return on investment.
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And that is the investable proposition that sets Stoke-on-Trent apart.  The Station Quarter alone, immediately available for rapid high-quality 
urban development to capture the benefits which arise when Stoke-on-Trent becomes one of the best-connected locations in England, has a 
greater developable area than the entire King’s Cross brownfield.  The following graphic makes it clear.
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HS2 Station Quarter 
Scale Studies 

Relative scale of HS2 Quarter footprint to similar urban development. 

Cliffe Vale site: 44 ha King’s Cross masterplan: 37 ha Cliffe Vale site: 44 ha Brindley Place masterplan: 9 ha Stoke-on-Trent HS2 site: 44 ha.

Stoke-on-Trent HS2 site: 44 ha.

Stoke-on-Trent HS2 site: 44 ha.



HS2 via the Stoke Route will deliver jobs and population growth 
measured in the tens of thousands, as the city becomes one of the 
best-connected places in Britain.  This city of half a million people, 
with its heritage of industrial leadership and commercial 
innovation, will embrace its future as a key business location at the 
heart of a Midlands to Manchester super-region, and with 55 min, 
20 min and sub-30 min commutes to London, Birmingham and 
Manchester respectively adding to the mix.

Of all the cities on the HS2 route between London and 
Manchester, Stoke-on-Trent, uniquely, has a readily available bank 
of brownfield land immediately adjacent to the HS2 station, and 
capable of accommodating development on the once-in-a-century 
scale that enables HS2 to truly unlock its own potential as a game-
changing engine of economic growth.

It is that mix of transformed connectivity and major development 
potential which will enable Stoke-on-Trent to ‘wrap’ a compelling, 
and superbly investable proposition, by packaging a Land + 
Station development deal of the type well-precedented in Hong 
Kong and elsewhere.

As the Stoke Route team has already discussed with potential 
investors, the ‘price of the entry ticket’ will be, at least, the 
provision of the HS2 station.  The prize will be a package of 
commercial and residential development rights over a location 
where land and property values will be more profoundly 
transformed by HS2 than anywhere else in Britain.

The Stoke Route team anticipates a very healthy competition from 
a mixture of sovereign wealth funds, infrastructure investment 
vehicles and pension funds. They will all be seeking a mix of the 

long-term predictable returns available from a major Government-
backed infrastructure project and the significant upside potential 
of land and property value uplifts.  An HS2-connected Stoke-on-
Trent can deliver this uplift better than any other location on the 
London to Manchester route.

The city council invites HS2, Network Rail and other public bodies 
to explore the potential of taking a stake in the Stoke-on-Trent local 
delivery entity, alongside the world-league investors the council is 
entirely confident the project will attract.

In short the city, its businesses, and the people of Stoke-on-Trent 
enthusiastically embrace HS2.  The council and its partners look 
forward to working with both Government and private sector 
investors to make it happen.

In conclusion, the Stoke Route plans are the most 
comprehensive, and most highly developed, proposals for:

• securing most economic benefit from Phase 2 of HS2;

• providing more direct HS2 services;

• to more places;

• at substantially lower cost;

• with significantly less environmental impact;

• seven years sooner.

TAKE THE STOKE ROUTE: MUCH MORE THAN A RAILWAY

THE SMART WAY TO THE NORTH
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Better, faster, cheaper, greener

HS2 THE STOKE ROUTE

Chambers of
Commerce

Staffordshire




