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Glossary of Terms 
 

Acronym or Term Meaning 

BBC Bedford Borough Council 

ECML East Coast Main Line 

FOC Freight Operating Company 

KCL Kilborn Consulting Ltd 

MML Midlands Main Line 

OLE Overhead Line Electrification 

TOC Train Operating Company 

 

Note on image sources 
Aerial photography background mapping has been taken from Google Earth Pro throughout.  The 

consultation route maps are taken from East West Rail’s consultation document.  Other sources are 

identified in the relevant figures or are provided by Kilborn Consulting Ltd. 
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1. General 

1.1 Context 

The East West Rail (EWR) company released its non-statutory consultation documents on 28th 

January 2019 for the Bedford to Cambridge Route Option Consultation.  The documents primarily 

consist of the Consultation document, with the accompanying Technical Report and Route Options 

Map, shown below. 

Figure 1: Route options summary maps by East West Rail 

 

1.2 Brief 

Bedford Borough Council (BBC) has asked Kilborn Consulting Ltd (KCL) to provide railway technical 

support for its consultation responses.  In a kick-off meeting on 29th January 2019, BBC requested 

that KCL provide a high level preliminary review of the five options stated before the next meeting on 

13th February, with comment on pressure points and opportunities to provide an initial basis for 

briefing BBC members and various stakeholder engagement meetings. 

BBC has also asked KCL to provide advice on: 

“What work/cost would be required at Bedford Station to facilitate a train stopping at the 

station approaching from the south via the Marston Vale line? This would of course 

depend upon the speed and size of train but as we don’t have a clear indication of this it 
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is impossible to be specific so we would need to know implications for various 

speeds/size of train.” 

Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston 

line into Bedford as the EWR company have indicated and if so what is the approximate 

cost of this? 

Finally would it be feasible to provide a split line at any point on the Marston Vale line to 

then run a new line into Bedford via the North (could this for instant go to Turvey and 

meet the old Northampton to Bedford line)?” 

Given the compressed timescales for this preliminary review we will not attempt to provide specific 

cost estimates for the likely works to be undertaken, though we will comment on the broad order of 

magnitude for key elements.  Similarly, we have not carried out environmental, land, property or 

utilities searches as part of this preliminary review. 

1.3 Methodology 

We have reviewed the two documents provided by EWR and considered the high level implications by 

reference to mapping such as Google Earth Pro.  We have also carried out a brief site visit on 07 Feb 

2019 to specific locations of relevance to understand, first hand, some of the likely constraints and 

opportunities. 

We have focussed solely on the section from the Marston Vale Line to the East Coast Main Line 

(ECML) near Sandy, since the connections to the East of the ECML are largely a function of the 

selected route at Bedford. 

1.4 Purpose and Structure of this Document 

The purpose of this document is to capture our preliminary observations on the five options EWR has 

identified and also describe some additional opportunities that BBC may wish to explore with EWR 

further. 

Section 2 sets out BBC’s stated objectives and some of the general principles that need 

to be considered when evaluating the routes. 

Section 3 summarises the key observations we have for each route. 

Section 4 summarises a potential alternate opportunity we have identified 

Section 5 responds to BBC’s specific questions where not already covered in the main 

body of the report 
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2 Objectives and principles 

2.1 Objectives 

BBC has no formally stated objectives for the EWR link, but it does have clear ambitions for the EWR 

to have a station in ‘the centre of Bedford’ in order to provide a direct interchange to the Midland Main 

Line (MML) and avoid losing the connection to the centre of Bedford. 

2.2 Principles 

It is important to bear in mind that EWR needs to balance stakeholder influence with an acceptable 

business case.  All stakeholders will want their objectives met, and some (such as BBC) will have 

more influence than others.  However, if stakeholder objectives are unrealistic and/or significantly 

undermine the business case, EWR will find it much harder to make the compromises necessary to 

achieve the stakeholders’ requirements. 

The business case will be driven by demand and cost.  Generally, demand will be achieved by 

targeting population centres and reducing journey times.  These two aims can be in tension because 

the more stops there are, the longer the journey time, and the value of time saved for every 

passenger not using a stop suffers.  Similarly, any deviation from a nominal straight line between the 

two end points increases journey times (because of distance and reduced speeds around tight 

curves) and needs to be justified in terms of providing better access or reduced costs overall. 

Capital costs will generally be a function of length and infrastructure.  Anything other than a straight 

line at grade will introduce additional costs, but obstacles in the way of the straight line may mean that 

the cheapest route is the one that is longer if it requires less expensive infrastructure overall. 

Operating costs are similarly a function of length and infrastructure, but where there are interfaces 

with other railways, for example the MML, there could be indirect operational costs associated with 

reduced service resilience on either line i.e. a delay from one service can quickly propagate to the 

other because the services are co-dependent. 

Therefore, the schemes that are most likely to go ahead are the ones that access the largest 

population centres most efficiently with the least costly infrastructure and the shortest journey time.  

From BBC’s perspective, it may have to take a strategic view of influencing and optimising a scheme 

that is less than perfect but more likely to be deliverable, rather than holding out for a scheme that 

nominally meets its objective but is unlikely to be selected or wider scheme considerations. 

This document sets out our initial observations on these factors for the routes identified and hence the 

degree of support EWR is likely to give each one.  We also comment on the degree to which BBC’s 

ambitions may be fulfilled.  Where appropriate, we have suggested alternate solutions to resolve 

problems identified with the options as they are currently indicated. 
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3 Options commentary 

3.1 Introduction 

In this section, we cover each of the shortlisted options defined by EWR, using their terminology and 

the images extracted from their report.  

All options require a means of leaving one route and joining another.  This is generally done in one of 

two ways:  A flat junction or a flyover.   

A flat junction is an ‘at grade’ crossing, which is relatively low cost (perhaps £1-5m depending on 

length and signalling complexity).  However, the main concern with this approach is that it creates 

‘conflicting moves’1, that present an increased safety risk, which in turn need to be mitigated by signal 

protection blocking the junction from other train movements while the train crossing over is using the 

junction.  This block creates constraints on the availability of the track section being crossed and 

hence reduces capacity of the line.  On a low-use route this may not be an issue, but on high-

frequency and relatively high speed lines such as the ECML and MML, this can be a significant 

problem to the efficient and reliable operation of the railway.  

A flyover avoids the conflicting moves and thus improves safety and reliability, but in general a flyover 

might cost in the order of £40-140m depending on the required speed of trains and maximum gradient 

of trains over the flyover, which will determine length and hence cost.  So it can be at a significantly 

higher first cost than a flat junction but improves operational service resilience and reduces 

operational costs. 

3.2 Route A: Bedford South – Sandy (re-located south) 
– Cambridge (via Bassingbourn) 

Route A (Figure 2) runs from the Marston Vale line across the MML via a new interchange station 

nominally termed ‘Bedford South’, which could perhaps be at the site of the proposed Wixams station 

but could also be pushed further north to run alongside and south of the A421.  It would then run 

across broadly open fields to arrive at or just south of Sandy station. 

                                                 
1 A ‘conflicting move’ is one train crossing over a track in front of another one 
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Figure 2: Route A 

 

Figure 3 indicates a nominal route departing the Marston Vale line from just north of Stewartby.  On 

the basis that service frequency on this route is low (currently about 14 per weekday), it is probably 

viable to do this via a flat junction.  The route would then head north-east towards the Wixams 

development, which contains a north-east green corridor which could be adopted and then on across 

the fields towards Sandy. 

The most recent Wixams Masterplan has been overlaid on the mapping to show the relationship 

between the railways and the currently proposed Wixams station (shown as a yellow strip) and the 

residential development (Figure 5). 



Kilborn Consulting Limited Reference: 1661-TR002 
Bedford Borough Council Revision: 0-3 DRAFT 
East West Rail Consultation Support Date: 12.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 10 of 28 

 

Figure 3: Nominal route via Wixams 

 

The ground levels at the southern end of the proposed station are approximately 1-2m below the rail 

level, though the ground level drops further towards the south to approximately 4-7m below rail level 

where the B530 crosses under the railway. Further to the north, the ground rises a little to 

approximately 2-3m above rail level in some places (see Figure 4) before falling again towards the 

freight sidings. 

Figure 4: Relative ground levels south and north of Wixams station (Source: KCL) 

  

Since both routes will have Overhead Line Electrification (OLE) clearances, the vertical rail-to-rail 

distance will be in the order of 6-7m to provide space for the electrification and bridge construction 

depth2 which is a function of the span length.  In short, a bridge over the MML will be high and so 

would favour a crossing point where the relative vertical distance between rail level and ground level 

can be minimised bearing in mind the cost is more than just the bridge crossing itself, and is 

significantly influenced by the length and height of approach ramps towards the crossing.  This 

suggests somewhere more towards the north of the Wixams site would be cheaper. 

A route such as that illustrated in Figure 5 would involve the cost of the crossing, grade-separated 

station interchange, and relocation or at least accommodation of the British Car Auctions site to the 

south West of the Wixams.  It would also require the agreement of the Wixams developers to lose 

                                                 
2 The construction depth is the vertical distance from top of rail to soffit/underside of the bridge) 
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some green space which may have to be re-provisioned within their site at the loss of development 

space which would need compensation. 

Multi-storey car parking space would probably be found on the West side of the railway where a 

pocket of broadly unused land between the B530 and the railway would be an obvious first choice. 

Figure 5: Close-up of the interaction of the route with the Wixams development 

 

An alternate route within the Route A envelope is as shown in Figure 6, departing the Marston Vale 

line from Millbrook (probably on a flat junction) and cutting across the excavations near Stewartby.  

This would join the MML and stop at the Wixams station before continuing north for approximately 

1km and then break off on a double track flyover (which would require remodelling of the existing 

route) to run alongside the southern edge of the A421, avoiding what appears to be a pumping station 

or similar.  It would then turn away south of Cardington before taking an almost straight route to 

Sandy. 
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Figure 6: Alternate option Millbrook - Cardington - Sandy 

 

This is one of the shorter routes that will have reduced journey times as a result, but the double track 

flyover will be disruptive to construct and costly to deliver. 

However, even given these costs, the rest of the route (with either variant above) is relatively direct, 

simple and unobstructed, which reduces the length and difficulty of the route and supports reduced 

journey times.  It also provides a MML interchange station sufficiently close to Bedford to be useful as 

a parkway station and provides a better onward journey to Sandy.  Route A will therefore be an 

attractive option to EWR. 

Where it is less appealing to EWR is that demand from Bedford is likely to be heavily influenced by 

those coming by car, because the lack of any development to the west of the railway limits local 

access opportunities.  This in turn will limit the revenue value of this particular stop.  Similarly, the link 

from the Marston Vale line to a new station on the MML is not straightforward. 

This option does not meet BBC’s goal of providing an EWR station ‘in the centre of Bedford’, and 

might require mitigations such as dedicated shuttle bus services to the centre of Bedford or an 

agreement with Train Operating Companies (TOCs) that tickets to ‘Bedford South’ / Wixams would 

include free connecting travel to/from Bedford Midland.  
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3.3 Route B: Bedford South – Sandy (re-located north) / 
Tempsford area / south of St Neots – Cambourne – 
Cambridge 

Figure 7: Route B 

 

As for Route A, Route B (Figure 7) runs from the Marston Vale line across the MML via a new 

interchange station nominally termed ‘Bedford South’ which could be at the Wixams but could also be 

pushed further north to run alongside and south of the A421.  It would then run across broadly open 

fields to arrive at or just north of Sandy station. 

In most respects the constraints and impacts are the same for Bedford as for Route A.  Where this 

route differs from Route A is its movement to connect with the ECML north of Sandy.  The upper edge 

to the alignment area follows an unexpected path due north before approaching the ECML from 

Wyboston (Figure 8), though it is not immediately apparent why this should be worth doing.  

Otherwise, the route area is broadly dictated by the intent to demonstrate connectivity with a new 

station to the north of Sandy. 

For BBC, the issues are the same as for Route A – it does not serve the centre of Bedford. 
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Figure 8: Overlay of Route B onto aerial mapping for reference 

 

 

3.4 Route C: Bedford South – Tempsford area – Sandy 
– Cambridge (via Bassingbourn) 

Figure 9: Route C 

 

Route C shown in Figure 9 adopts a similar starting configuration from the Marston Vale line across 

the MML and is similar to Route B except that this seems to be designed with the intent of joining the 

ECML for a mile or so before breaking off again towards Basingbourn. 
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This is an extremely unusual approach because it will cost more in both capex and opex terms with 

almost no benefit.  The two connections north and south of Sandy would both require flyovers in order 

to minimise the impact on ECML operations.  However, by joining the ECML and stopping at Sandy, 

this would take up precious train paths on one of the busiest routes in the country, and introduce 

resilience and capacity problems to both railways.  In addition, every passenger not wishing to get off 

at Sandy or Tempsford would suffer a significant journey time disbenefit, with dwell times and a 

diversion on tight (slow) curves of approximately 13km. 

For the trivial benefit of serving the relatively small population of Sandy and an even smaller 

conurbation at Tempsford, the operational penalties on the existing railway, plus the journey time 

penalties of the majority of customers, and the additional capex of two flyovers and 13km of additional 

track are bound to make this option extremely unattractive to EWR (and the majority of users). 

For BBC, the key issue is the same as for Routes A and B – it does not serve the centre of Bedford. 

3.5 Route D: Bedford Midland – Tempsford area – 
Sandy – Cambridge (via Bassingbourn) 

Figure 10: Route D 

 

Route D in Figure 10 does stop at Bedford Midland by following the Marston Vale line into Bedford 

Midland station via Bedford St Johns, a single line, single platform station.  From Bedford St Johns, it 

crosses the river heading north and then either accesses Bedford Midland station on existing track or 

requires significant remodelling works to the carriage sidings and Ford End Road Bridge. 

If the route were to use existing track, it would be slow because of the curves near Bebside St Johns, 

and disruptive to the MML because the northbound services would need to cross over five tracks 

requiring new crossovers that are currently not in place and requiring extensive (expensive) signalling 
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alterations.  In terms of the disruption to the existing network this would be a major exercise taking 

years to plan and implement. 

An alternative would be to introduce a flyover for the northbound services only which would need to 

start from the north bank of the river, rising up between the Electric Multiple Unit (EMU) sidings 

(Figure 11, Figure 12).  We understand that EWR has indicated that it may need to relocate the 

sidings, and our site visit confirms that the room for manoeuvre between the EMU sidings is very tight 

and would at the least require remodelling of the local layout. To provide a flyover here would require 

gradients of some 3% on either side of the high point, which would limit its use to the trains capable of 

achieving it.   

Figure 11: Potential flyover route into Bedford Midland station 

 

The creation of the flyover would mean the removal or diversion of the Ford End Road bridge.  This is 

no small undertaking and there is no immediately obvious solution to replicating the highway access 

this provides across the railway. 

Figure 12: View north of the EMU yard (northbound flyover route indicated with dotted red line) 
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From the flyover, the route would drop down into a new platform face on the back of platform 4 before 

joining the northbound Down Fast line just beyond the platform.  By joining the railway after stopping 

at the platform, it would allow some opportunity to regularise the service.  It is unlikely that the service 

could join the Down platform loop (platform 3) or Down Slow (platform 2) without remodelling the 

entire station, which would be an exercise likely to cost in the order of 50-100 million pounds. 

From the north end of the platforms, the northbound route continues on the MML for approximately 

1km before breaking off on another flyover to turn east over the northern boundary of Bedford’s 

industrial and residential areas. From there, the north-east bound route has a similar route in the 

approach to Sandy for Route C with similar cost and operational problems. 

A possible alternative to the northbound flyover on the southern approach to the station is to create a 

chord off the Marston Vale line some 2.3km further south to allow the northbound service to connect 

to the MML more easily.  The chord, shown in Figure 13 incorporates a grade change and 

modifications to the London Fire Brigade training centre.  At this stage, we have not ‘designed’ this, so 

would need to check there is sufficient length and space to do this.  Our site visit indicated the relative 

vertical distance between the rail levels of both services was approximately 6m which suggests a 

chord length in the order of 800m is required as shown. 

Figure 13: Marston Vale chord connection 

 

In order to avoid the northbound EWR service blocking the route while stopping at Bedford Midland, it 

would be advantageous to create a new platform face on the back of the existing Platform 4, which 

could be accessed via the existing arch to the south west of the station. 

This approach would avoid the cost and disruption of the flyover solution, but would result in blocking 

the MML train paths while a train were in this section, limiting service resilience and capacity which 

potentially degrades the reputation of the MML service and undermines the objectives of initiatives 

such as ‘Leicester in 60’ or ‘Sheffield in 90’. 

The southbound route through Bedford is potentially less problematic, as long as the Up Slow is used 

through Bedford Midland station.  Services coming from the East over the north of Bedford and the 

southwards can join the Down Slow with a flat junction calling at Platform 1 and then onto the 

bidirectional Bletchley line to cross the river. 
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If the Up Fast line were to be used through Bedford Midland, it would require flyovers into and out of 

the station area, and remodelling of the whole station.  It is not clear there would be enough space for 

the flyover structures. 

Although the draw of Bedford Midland for EWR is the significant demand, there is significant cost and 

disruption in accessing the station both during construction and operation.  With at least one if not two 

flyovers and a possible station remodelling, plus the potential loss of Ford End Road bridge, the 

Bedford Midland station area is likely to be very complex and expensive.  The potential mitigations we 

have identified would save construction cost but would present an operational constraint to the MML 

which has its own operational costs. 

In addition, the extra track and train kilometres involved in running around the top of Bedford adds 

significant capital cost, operating cost and journey time costs compared to the southern options so it 

would require a very significant demand for Bedford Midland station specifically to outweigh these 

disadvantages. 

BBC would also need to consider the extent of additional car parking or ‘last mile’ transport provision it 

needs to make, recognising that a dependency on car transport would have consequential effects on 

the connecting highway network. 

Clearly, for BBC, this is one of the two options that achieves a station stop in Bedford Midland station 

and is therefore of particular interest.  However, BBC would need to be aware of the long term 

disruption to the existing railway and potential impact on the local road layout that this route could 

have.  Both of these issues add significant cost that would detract from the business case and – for 

EWR – potentially make other options more attractive. 

If BBC were to support this route, or similar, it would be worth exploring the alternate access options 

identified in this section, to make it more acceptable to EWR. 
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3.6 Route E: Bedford Midland – Tempsford area / south 
of St Neots – Cambourne – Cambridge 

Figure 14: Route E (source: East West Rail) 

 

Route E has all the same issues concerning Bedford Midland station as Route D but not the same 

problems at Sandy, which it avoids by crossing over the ECML at Tempsford with (presumably) a 

grade-separated interchange station.  Unless the station stimulates significant local development or 

has valuable interchange benefits, this is likely to be a station stop that adds more journey time cost 

than value. 

Therefore, since it achieves BBC’s aim of connecting the centre of Bedford in the same way as Route 

D, it has attraction to BBC but also similar drawbacks.  The shorter overall journey time in comparison 

to Route D might improve the business case if this is not offset by comparatively reduced demand. 

3.7 Summary of routes 

The consultation Routes proposed by EWR generally fall into two groups from the perspective of BBC 

– those that pass via a new ‘Bedford South’ station (Routes A, B and C), and those that go via 

Bedford Midland station (Routes D and E).  Since the fundamental approach near Bedford for each 

group is the same for each of the routes within their groups, there are effectively only two options 

proposed. 

The Bedford South options are generally more direct, and would be likely to create a new interchange 

station to the south of Bedford. This may stimulate more local development of land in this area, but it 

will not directly benefit Bedford town centre and hence does not achieve BBC’s core aim for the EWR 

scheme. Of these schemes, it seems most likely that EWR will prefer Route A because of its direct 
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approach to Sandy.  Of the ‘Bedford South’ schemes this is the one that BBC is most likely to be able 

to support, but would want to ensure that the Bedford South station is connected to the Wixams and 

that tickets for Bedford South/Wixams include free connectivity to Bedford Midland. 

The Bedford Midland options achieve the BBC’s core aim and might improve demand for the EWR 

scheme overall, but come at the price of increased construction costs, increased disruption during 

construction, longer journey times and increased operational costs, as well as increased congestion 

and other highway costs.   

The onward routes from Bedford Midland to the East of Bedford are influenced by the need to loop 

over the north of Bedford’s residential and industrial establishments, and offer a very poor connection 

to Sandy (Route D) or an interchange station without much local demand to support it (Route E). 

Route D could be significantly improved with a grade-separated interchange over the ECML to a new 

Sandy station just north of Sandy town, rather than trying to join the ECML.   

Both Routes D and E could have less costly and disruptive access into Bedford Midland than currently 

implied, but these require further investigation and consideration of delivery and operational impacts. 

With the modifications identified, Route D is likely to be the preferred option for BBC because it is 

likely to have the better overall business case and therefore more likely to be acceptable to EWR. 

In short, neither Route D or E have much to recommend them to EWR as currently proposed, other 

than they do directly access the largest local population area and provide a good interchange with the 

MML.  It is not clear whether this will be enough to provide a stronger case than the Bedford South 

options.  

However, there is an alternate approach that should be explored with EWR to understand if it has 

been considered and if so why they were discounted in earlier work or whether they might offer a 

suitable compromise for both BBC and EWR. 
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4 Alternate option: Elstow Road to Sandy 

It is clear from the preceding chapters that there is no low cost or easy way of accessing Bedford 

Midland station directly, but without knowing what the potential demand at this station is, it is not 

possible to say whether this is a good or bad solution in business case terms. 

However, as we have looked at this area, we have identified a possible variation that might open up 

new opportunities as a compromise between service and cost. 

Figure 15: Overview of Elstow Road to Sandy with connection to Bedford Midland station 

 

The route this option takes is largely along the original ‘brain line’ railway route that was closed in 

1968 but has been largely retained as a walking/cycle route.  In our site visit, we have travelled along 

the publicly accessible parts of the route and identified that there are no insurmountable physical 

obstructions visible.  Photos and a time-lapse video of the route are available via the following link: 

https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27  

https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27
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Figure 16: Public information board found on the shared path along the old railway line route 

 

Where the Marston Vale line turns north towards Bedford St Johns station, the historic route continues 

north east.  Just after leaving the existing Marston Vale line, there is a patch of low-grade industrial 

land that could be re-purposed for approx. 13,000 sq metres (500 spaces) station car parking off the 

Elstow Road (Figure 17) with a station adjacent to it on the new route as shown in Figure 18. 

Figure 17: Proposed site of Elstow Road station car park (panoramic view) 
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Figure 18: Location of Elstow Road station 

 

The blue circle shown is approximately 800m radius from St Pauls church Bedford, which might be 

considered as the historical centre of Bedford and illustrates that Bedford Midland and Elstow Road 

would be exactly the same distance from the church (as the crow flies).  The walking route from the 

town centre is reasonably direct, heading due south on St Mary’s Road.  A time-lapse video of the 

cycle route is shown at the link previously given. 

From Elstow Road station, the route passes between industrial units used by Stagecoach and others 

(Figure 19) to cross the A603, probably by means of a viaduct before dropping back down onto the 

historic track alignment unhindered for approximately 3km where it meets the A421.  Here, another 

bridge would be required for the railway or the road before continuing the historic rail alignment for 

another 5.6km. 



Kilborn Consulting Limited Reference: 1661-TR002 
Bedford Borough Council Revision: 0-3 DRAFT 
East West Rail Consultation Support Date: 12.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 24 of 28 

 

Figure 19: Views east, then west along historic route (shown with a dotted red centre line) 

  

The embankments, cuttings and bridges (Figure 20) of the old railway route are easily visible for the 

majority of this section, and although they would not be suitable for the proposed railway in their 

current condition, it presents a clear indication of where the railway could run again.  

On the approach to Sandy, the historic alignment has been built upon, and this would require a slight 

realignment passing immediately north of Sandy for a new cross-interchange station. 

Figure 20: View west along foot/cycle path using one of the historic bridges 

 

Although much of this route is now used as a walking and cycling path, it would be possible to rebuild 

the railway and provide a new shared path alongside. 

On our site visit, we identified some specific features that would require design solutions, none of 

which seems to be insurmountable: 

• Crossing the A603 and the A421. 
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• Crossing the various gas lines indicated on the route by means of red and white posts (Figure 

21). 

• Farm property to the north east of Willingdon where the public footpath diverts alongside the 

river. 

Figure 21: Marker posts for gas pipes crossing or alongside the old rail route 

 

There are also signs of various bird watching and angling activities along the route, and there would 

be a need to consider the environmental implications very carefully.  However, it is likely that most of 

the routes proposed would have similar environmental considerations. 

The advantages of this option are that: 

• It puts a station ‘in the centre of Bedford’. 

• The station is reasonably easy to access from the new developments to the south of Bedford 

via the A6. 

• A new 500 space car park can be provided immediately next to the station. 

• No railway flyovers are required (though a couple of viaducts are needed to cross significant 

roads), so route-km costs are comparatively low. 

• The route is on historic railway land that may retain certain legal powers and permissions 

originating from the limits of deviation for the original railway Act (this is a key part of the 

Planning Act 2008 for Development Consent Orders). 

• Minimal disruption to the existing railway network so very few railway interface costs. 
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• The route is almost straight from Bedford to Sandy and on to Cambridge, minimising distance, 

route costs, and journey time while maximising value of time benefits. 

However, the clear operational disadvantage is that it does not provide a direct interchange with the 

MML at Bedford Midland station.  This could be mitigated with the use of a dedicated shuttle service 

between Bedford Midland and a track extending slightly further south from Bedford St Johns.  The 

distance is only 1.3km, most of which already has working track infrastructure, and feeds directly into 

the terminus platform 1a at Bedford Midland. 

The link could be a heavy rail service, timed to coordinate with arriving services at Elstow Road so 

that passengers would have a total interchange time of no more than 5 minutes.  This would be the 

simplest solution, but operationally costly because of the need to provide a driver. 

With more consideration, alternative transport options might also be evaluated, such as: a heavy rail 

automated service shuttle (saving the operational cost of a driver); a light rail tram-type service; a bus 

shuttle service.  All of these would cost far less than one flyover. 

Since this route appears to be so simple and cheap and easy to implement, it is not clear why it has 

not been proposed as part of the consultation.  Sometimes routes like this have a property, 

environmental or some other invisible legal constraint that rules it out, but it is certainly worth 

discussing with EWR to understand why it was not discussed as part of any option presented. 
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5 Further notes 

The following comments are specific responses to the questions requested by BBC. 

Q1: “What work/cost would be required at Bedford Station to facilitate a train stopping at the station 

approaching from the south via the Marston Vale line? This would of course depend upon the speed 

and size of train but as we don’t have a clear indication of this it is impossible to be specific so we 

would need to know implications for various speeds/size of train.” 

A1: The work required to gain access to Bedford Midland station has been outlined in section 3.5 

above.  The cost would be in the tens of millions, depending on the access route taken and the 

degree to which the station facilities were altered.  There appears to be enough length available to 

accommodate a train of about 240m.  Speed would not be a primary issue for a stopping service, 

other than the time it would block the MML. 

Q2: “Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston line 

into Bedford as the EWR company have indicated and if so what is the approximate cost of this?” 

A2: It is likely that, at the least, there would be significant disruption to the carriage sidings operations 

during construction of any flyover or track remodelling exercise.  As well as construction costs in the 

tens of millions, there would be operational compensation costs.  If disruption were deemed too great, 

EWR may be forced to provide an alternate facility (in the tens of millions) which could become 

permanent on the grounds that a temporary facility would need to be fully provisioned and the 

remaining facility at Bedford is now suboptimal. 

Q3: “Would it be feasible to provide a split line at any point on the Marston Vale line to then run a new 

line into Bedford via the North (could this for instant go to Turvey and meet the old Northampton to 

Bedford line)?” 

Figure 22: 'Northern access' to Bedford Midland 

A3: We have briefly considered this, 

but are of the view that it would 

create a long diversionary route of 

approximately 12.5km in the form of 

elevated railway (to minimise flood 

storage volume loss) largely in the 

river flood plain.  It would need to 

exit Bedford Midland station in the 

direction of Bedford St Johns station 

and then along the historic route 

described in section 4. 

A route like this would require a 

double track flyover connecting into 

the MML and pick up the costs of an 

extended elevated section and 

journey time costs.  Although 

potentially viable, this will be 

expensive. 
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Acronym or Term Meaning 

BBC Bedford Borough Council 

ECML East Coast Main Line 

FOC Freight Operating Company 

KCL Kilborn Consulting Ltd 

MML Midlands Main Line 
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OLE Overhead Line Electrification 

TOC Train Operating Company 

 

Note on image sources 
Aerial photography background mapping has been taken from Google Earth Pro throughout.  The 

consultation route maps are taken from East West Rail’s consultation document.  Other sources are 

identified in the relevant figures or are provided by Kilborn Consulting Ltd. 
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1. Executive Summary 

The East West Rail (EWR) company released its non-statutory consultation documents on 28th 

January 2019 for the Bedford to Cambridge Route Option Consultation.  It proposed five routes for 

consideration, which may be grouped into ‘Bedford South’ options (Routes A, B and C), and ‘Bedford 

Midlands’ options (Routes D and E). 

Bedford Borough Council (BBC) asked Kilborn Consulting Ltd to provide an initial technical review of 

the five options proposed and to answer some specific questions around related opportunities and 

challenges identified by EWR. 

BBC has a clear goal that the EWR should connect with ‘the centre of Bedford’ and considers that any 

Bedford South solution would not achieve this objective.  Therefore, the only EWR options considered 

initially acceptable to BBC are Routes D and E. 

However, EWR must balance the needs of its stakeholders with achieving an acceptable business 

case, which will largely be driven by accessing locations with the greatest demand, at lowest cost and 

least journey time.  Thus any route deviating from a direct line will need to justify the additional 

construction, operational and journey time costs with commensurate benefits. 

The Bedford South options are typically more direct, less complex, and draw upon demand from the 

Wixams development, Sandy / Tempsford, and either Cambourne or Bassingbourne future 

developments.  The most likely connection with the Midland Main Line is considered to be via a high 

level grade-separated station over the proposed Wixams station.  This seems technically viable with 

relatively few constraints. 

The Bedford Midland options cause the route to divert north through Bedford and around the northern 

extremities of Bedford before crossing the East Coast Main Line at Tempsford and potentially Sandy 

to access Cambourne or Bassingbourne future developments.  The most likely means of accessing 

Bedford Midland is from the Marston Vale (Bletchley Lines) via Bedford St Johns and through the 

existing slow line platforms 1 and 2 at Bedford Midland.  A variant that creates two new platforms on 

the east side of Bedford Midland would avoid some of the route capacity impacts but would be 

significantly more expensive.  

Of the two Bedford Midland Routes, Route E is likely to be the most competitive because of the 

relatively direct route from the north of Bedford to Cambridge, which reduces the journey time and 

cost differential between this Route and Route A.  Without more detailed information on the likely 

future demand at each of the potential station areas and cost buildups for the route, it is not possible 

to determine the comparative business cases of these two options.  Nevertheless, Route E has the 

support of BBC because it achieves BBC’s goal and Route A does not. 

If the Bedford Midland Routes are unacceptable to EWR, then a compromise solution we have 

identified might be ‘Route F’, which follows the old Varsity route.  Our site visit confirmed that much of 

the original infrastructure is still in situ and there are no insurmountable physical obstacles in the way.  

Although this route was ‘paused’ during the Network Rail feasibility work, we consider that none of the 

issues identified at that time is critical to its viability based on information currently available to us. 

The preliminary analysis on the performance data provided by EWR in their consultation document 

raises questions about the assumptions used.  In particular the basis of the journey times calculated, 

and the costs per km for new build railway – particularly for Route E. 
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2. General 

1.1 Context 

The East West Rail (EWR) company released its non-statutory consultation documents on 28th 

January 2019 for the Bedford to Cambridge Route Option Consultation.  The documents primarily 

consist of the Consultation document, with the accompanying Technical Report and Route Options 

Map, shown below. 

Figure 1: Route options summary maps by East West Rail 

 

1.2 Brief 

Bedford Borough Council (BBC) has asked Kilborn Consulting Ltd (KCL) to provide railway technical 

support for its consultation responses.  In a kick-off meeting on 29th January 2019, BBC requested 

that KCL provide a high level preliminary review of the five options stated before the next meeting on 

13th February, with comment on pressure points and opportunities to provide an initial basis for 

briefing BBC members and various stakeholder engagement meetings. 

BBC has also asked KCL to provide advice on: 

“What work/cost would be required at Bedford Station to facilitate a train stopping at the 

station approaching from the south via the Marston Vale line? This would of course 

depend upon the speed and size of train but as we don’t have a clear indication of this it 

is impossible to be specific so we would need to know implications for various 

speeds/size of train.” 
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Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston 

line into Bedford as the EWR company have indicated and if so what is the approximate 

cost of this? 

Finally would it be feasible to provide a split line at any point on the Marston Vale line to 

then run a new line into Bedford via the North (could this for instant go to Turvey and 

meet the old Northampton to Bedford line)?” 

Given the compressed timescales for this preliminary review we will not attempt to provide specific 

cost estimates for the likely works to be undertaken, though we will comment on the broad order of 

magnitude for key elements.  Similarly, we have not carried out environmental, land, property or 

utilities searches as part of this preliminary review. 

1.3 Methodology 

We have reviewed the two documents provided by EWR and considered the high level implications by 

reference to mapping such as Google Earth Pro.  We have also carried out a brief site visit on 7th 

February 2019 to specific locations of relevance to understand, first hand, some of the likely 

constraints and opportunities. 

We have focussed solely on the section from the Marston Vale Line to the East Coast Main Line 

(ECML) near Sandy, since the connections to the East of the ECML are largely a function of the 

selected route at Bedford. 

1.4 Purpose and Structure of this Document 

The purpose of this document is to capture our preliminary observations on the five options EWR has 

identified and also describe some additional opportunities that BBC may wish to explore with EWR 

further. 

Section 2 sets out BBC’s stated objectives and some of the general principles that need 

to be considered when evaluating the routes. 

Section 3 reviews the ways in which stations might be located and connected at Bedford 

South and Bedford Midlands options, and identifies a ‘most likely’ solution for each one. 

Section 4 provides a commentary on each route proposed by EWR. 

Section 5 summarises a potential alternate opportunity ‘Route F’ we have identified that 

presents a possible compromise solution. 

Section 6 summarises some preliminary analysis on the costs and journey times reported 

in the consultation documents and identifies concerns around average speed 

assumptions as well as some cost assessments. 

Section 7 responds to BBC’s specific questions where not already covered in the main 

body of the report. 

Section 8 sets out our conclusions. 
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2 Objectives and principles 

2.1 Objectives 

BBC has clear ambitions for the EWR to have a station in ‘the centre of Bedford’ in order to provide a 

direct interchange to the Midland Main Line (MML) and avoid losing the connection to the centre of 

Bedford. 

2.2 Principles 

It is important to bear in mind that EWR needs to balance stakeholder influence with an acceptable 

business case.  All stakeholders will want their objectives met, and some (such as BBC) will have 

more influence than others.  However, if stakeholder objectives are unrealistic and/or significantly 

undermine the business case, EWR will find it much harder to make the compromises necessary to 

achieve the stakeholders’ requirements. 

The business case will be driven by demand and cost.  Generally, demand will be achieved by 

targeting population centres and reducing journey times.  These two aims can be in tension because 

the more stops there are, the longer the journey time, and the value of time saved for every 

passenger not using a stop suffers.  Similarly, any deviation from a nominal straight line between the 

two end points increases journey times (because of distance and reduced speeds around tight 

curves) and needs to be justified in terms of providing better access or reduced costs overall. 

Capital costs will generally be a function of length and infrastructure.  Anything other than a straight 

line at grade will introduce additional costs, but obstacles in the way of the straight line may mean that 

the cheapest route is the one that is longer if it requires less expensive infrastructure overall. 

Operating costs are similarly a function of length and infrastructure, but where there are interfaces 

with other railways, for example the MML, there could be indirect operational costs associated with 

reduced service resilience on either line, i.e. a delay from one service can quickly propagate to the 

other because the services are co-dependent. 

Therefore, the schemes that are most likely to go ahead are the ones that access the largest 

population centres most efficiently with the least costly infrastructure and the shortest journey time.  

From BBC’s perspective, it may have to take a strategic view of influencing and optimising a scheme 

that is less than perfect but more likely to be deliverable, rather than holding out for a scheme that 

nominally meets its objective but is unlikely to be selected due to wider scheme considerations. 

This document sets out our initial observations on these factors for the routes identified and hence the 

degree of support EWR is likely to give each one.  We also comment on the degree to which BBC’s 

ambitions may be fulfilled.  Where appropriate, we have suggested alternate solutions to resolve 

problems identified with the options as they are currently indicated. 
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3 Bedford station locations commentary 

3.1 Introduction 

The five routes proposed by EWR may be grouped by the two Bedford station locations identified.  

Routes A, B and C adopt a ‘Bedford South’ strategy and Routes D and E adopt a Bedford Midland 

strategy.  Therefore this section covers those issues that relate to the two Bedford station locations 

proposed and are common to the routes that adopt each one.  The following section will build on this 

to discuss the differentiating factors for each of the five routes. 

Each option requires a means of leaving one route and joining another.  This is generally done in one 

of two ways:  A flat junction or a flyover which are explained as follows. 

A flat junction is an ‘at grade’ crossing, which is relatively low cost (perhaps £1-5m depending on 

length and signalling complexity).  However, the main concern with this approach is that it creates 

‘conflicting moves’1, that present an increased safety risk, which in turn need to be mitigated by signal 

protection blocking the junction from other train movements while the train crossing over is using the 

junction.  This block creates constraints on the availability of the track section being crossed and 

hence reduces capacity of the line.  On a low-use route this may not be an issue, but on high-

frequency and relatively high speed lines such as the ECML and MML, this can be a significant 

problem to the efficient and reliable operation of the railway.  

A flyover avoids the conflicting moves and thus improves safety and reliability, but in general a flyover 

might cost in the order of £40-140m depending on the required speed of trains and maximum gradient 

trains can manage over the flyover, which will determine length and hence cost.  So it can be at a 

significantly higher first cost than a flat junction but improves operational service resilience and 

reduces operational costs. 

3.2 Bedford South (for routes A, B and C) 

The proposed location for any of the Bedford South station options is somewhere on the MML broadly 

from the A421 to the Wixams development, and there are various sub-options as to how this might be 

achieved.  Of the many permutations available, these two are considered the most likely strategies 

EWR might adopt. 

3.2.1 Wixams grade-separated interchange 

Figure 2 indicates a nominal route departing the Marston Vale line from just north of Stewartby.  On 

the basis that service frequency on this route is low (currently about 14 per weekday), it is probably 

viable to do this via a flat junction.  The route would then head north-east towards the Wixams 

development, which contains a north-east green corridor which could be adopted and then on across 

the fields towards Sandy.  The relative angles of the two railways would suggest a grade-separated 

interchange with the EWR route crossing over the MML at or near the Wixams site. 

 

 

                                                 
1 A ‘conflicting move’ is one train crossing over a track in front of another one 
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A route such as that illustrated in Figure 2 would involve the cost of the crossing, grade-separated 

station interchange, and relocation or at least accommodation of the British Car Auctions site to the 

south West of the Wixams.   

The most recent Wixams Masterplan has been overlaid on the mapping to show the relationship 

between the railways, the currently proposed Wixams station (shown as a yellow strip) and the 

residential development (Figure 4). 

Figure 2: Nominal route via Wixams 

 

Between the Marston Vale line and the MML, the route passes over fields and an area of open water 

(of uncertain status) before passing through a plot used by British Car Auctions and another plot of 

uncertain purpose that is gated off but containing single storey accommodation and caravans.  Both 

of these would need negotiated land purchase or compulsory purchase. 

At the southern end of the proposed Wixams station where a crossing point is likely, the ground level 

is approximately 2-4m below the rail level (Figure 3) to the west of the railway, but relative ground 

levels are a little less to the east. 

Figure 3: View south west from the MML at the anticipated Wixams interchange point 
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Since both routes will have Overhead Line Electrification (OLE) clearances, the vertical rail-to-rail 

distance will be in the order of 6-7m to provide space for the electrification and bridge construction 

depth2 which is a function of the span length.  Therefore, a bridge over the MML will be high, with 

costs relating not just to the crossing and elevated station platforms but also the length and height of 

approach ramps towards the crossing.   

To the east of the interchange, the route would require the agreement of the Wixams developers to 

lose some green space which may have to be re-provisioned within their site at the loss of 

development space which would need compensation.  Noise barriers would also be required along 

the railway in this area. 

Multi-storey car parking space would probably be found on the West side of the railway where an 

envelope of broadly unused land between the B530 and the railway would be an obvious first choice. 

Figure 4: Close-up of the interaction of the route with the Wixams development 

 

The grade-separated station would provide a connection to the MML without long term operational 

impact to the MML, and presents an alignment that is beneficial to reducing the length of the route 

and the operational / journey time cost.  The grade-separated connection would be visually impactful, 

but would enable movements between the two stations to be one vertical movement up or down 

depending on the direction of transfer between routes.  This is probably a strong candidate for EWR’s 

preferred solution. 

However, its viability is linked to the willingness of the Wixams developer to release land within their 

plot, though the increased value of the properties due to better railway connections may provide some 

compensation. 

                                                 
2 The construction depth is the vertical distance from top of rail to soffit/underside of the bridge. 
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3.2.2 Wixams at-grade interchange 

An alternate route within the Bedford South locations envelope is as shown in Figure 6, departing the 

Marston Vale line from Millbrook (probably on a flat junction) and across some large excavations 

(Figure 5), currently of unknown purpose.  If these are intended to be for landfill then construction 

through this area could be difficult because of subsidence as the waste breaks down over decades, 

and methane gas releases. 

Figure 5: View south west over excavations north east of Millbrook 

 

The route would join the MML alongside the existing tracks and provide new platforms adjacent to the 

proposed Wixams station.  It would then continue north for approximately 1km and then break off on a 

double track flyover to run alongside the southern edge of the A421, avoiding what appears to be a 

pumping station or similar.  It would turn away south of Cardington before taking an almost straight 

route to Sandy. 

Figure 6: Alternate option Millbrook - Cardington - Sandy 
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This is one of the shorter routes that will have reduced journey times as a result, but the crossing of 

the pits near Millbrook may be complex and the double track flyover will be costly to deliver because 

of the long crossing of the MML at an oblique angle. It is approximately 3.5km longer than the grade-

separated interchange option described above. Passenger transfer would require two vertical 

movements for each interchange, for all transfers, so would add a little more inconvenience to the 

interchange.  

3.2.3  Bedford South Summary 

The two Bedford South stations enable a connection to the MML, and a relatively direct service 

through towards Cambridge.  This keeps construction and operational costs down and gives shorter 

journey times.  In both cases a station is likely to be close to the Wixams station which would become 

the interchange to the MML.   

Whilst Bedford South would result in improved local land value and attract development, it would not 

provide a direct connection to Bedford town centre and hence does not meet BBC’s objectives.  Any 

Bedford South station might require mitigations such as dedicated shuttle bus services to the centre 

of Bedford or an agreement with Train Operating Companies (TOCs) that tickets to ‘Bedford South’ / 

Wixams would include free connecting travel to/from Bedford Midland.  

Where it is less appealing to EWR is that demand from Bedford is likely to be heavily influenced by 

those coming by car, because the lack of any development to the west of the railway limits local 

access opportunities. 

Of the two Bedford South location options considered here, both are viable and likely to be less 

expensive than the Bedford Midland options because of the reduced route lengths.   

The at-grade interchange option is more complex, and slightly longer, and therefore less likely to be 

favoured by EWR.  The grade separated interchange appears viable, and although the MML high 

level crossing and interchange would be expensive, it is likely to be cheaper than the at-grade option 

because of the reduced length overall. 

Therefore it is anticipated that the grade-separated interchange at the Wixams is likely to be the 

strongest competing option for the best of the Bedford Midland connections. 

3.3 Bedford Midland (for routes D and E) 

EWR’s route diagrams (Figure 7) indicate that the Bedford Midland location for Routes D and E is 

connected from the Marston Vale line, though Bedford St Johns and into Bedford Midland station.  

From there, it follows the MML north before breaking off to the north-east and around the northern 

boundary of Bedford. 

Figure 7: Consultation summary maps for Routes D and E (source: East West Rail) 
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There are different ways in which this might be achieved depending on how the EWR service is 

connected into Bedford Midland, as described below.   

In each case, options travelling via Bedford St Johns station are likely to be slow because of the tight 

curves, and would probably need the single track to be doubled.  Similarly, in each case, the 

additional services are likely to attract more traffic into the centre of Bedford, which is likely to require 

greater station parking provision and may need local traffic management improvement. 

3.3.1 Fast lines access 

If the route were to try to access the fast lines through Bedford Midland, it would be highly disruptive 

to the MML because the northbound services would need to cross over five tracks requiring new 

crossovers that are currently not in place and requiring extensive (and expensive) signalling 

alterations.  In terms of the disruption to the existing network this would be a major exercise taking 

years to plan and implement. 

An alternative would be to introduce a flyover for the northbound services only which would need to 

start from the north bank of the river, rising up between the Electric Multiple Unit (EMU) sidings 

(Figure 8, Figure 9).  We understand that EWR has indicated that if a flyover is necessary it may need 

to relocate the carriage sidings, and our site visit confirms that the room for manoeuvre between the 

EMU sidings is very tight and would at the least require remodelling of the local layout, but this is not 

insurmountable. To provide a flyover here would require gradients of some 3% on either side of the 

high point, which would limit its use to the trains capable of achieving it.   

Figure 8: Potential flyover route into Bedford Midland station 

 

The creation of the flyover would mean the removal or diversion of the Ford End Road bridge.  This is 

no small undertaking and there is no immediately obvious solution to replicating the highway access 

this provides across the railway. 
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Figure 9: View north of the EMU yard (northbound flyover route indicated with dotted red line) 

 

From the flyover, the northbound (Down) route would drop down into a new platform face on the back 

of platform 4 before joining the northbound Down Fast line just beyond the platform.  By re-joining the 

railway after stopping at the platform, it would allow some opportunity to regularise the MML service.  

It is unlikely that the service could join the Down platform loop (platform 3) or Down Slow (platform 2) 

without remodelling the entire station, which would be an exercise likely to cost in the order of £50m-

£100m. 

From the north end of the platforms, the northbound route would need to continue on the MML for 

approximately 1km before breaking off on another flyover to turn east over the northern boundary of 

Bedford’s industrial and residential areas.  

A possible alternative to the northbound flyover on the southern approach to the station is to create a 

chord off the Marston Vale line some 2.3km further south to allow the northbound service to connect 

to the MML more easily.  The chord, shown in Figure 10 incorporates a grade change and 

modifications to the London Fire Brigade training centre.  At this stage, we have not ‘designed’ this, so 

it would be necessary to check there is sufficient length and space to fit it in.  Our site visit indicated 

the relative vertical distance between the rail levels of both services was approximately 6m, which 

suggests a chord length in the order of 800m is required as shown. 
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Figure 10: Marston Vale chord connection 

 

In order to avoid the northbound EWR service blocking the route while stopping at Bedford Midland, it 

would be advantageous to create a new platform ‘5’ on the back of the existing Platform 4, which 

could be accessed via the existing arch to the south west of the station. This approach would avoid 

the cost and disruption of the flyover solution, but would result in blocking the MML train paths while a 

train were on the Down Fast before and after stopping in the new platform 5, limiting service resilience 

and capacity.  

If the Up Fast line were to be used through Bedford Midland, it would require flyovers into and out of 

the station area, and remodelling of the whole station to create a platform for the fast lines which does 

not currently exist.  It is not clear there would be enough space for the flyover structures. 

In summary, the cost and disruption of a connection into the fast lines is likely to make this option 

impractical. 

3.3.2 Slow lines access – existing platforms 

If the Marston Vale line is used to access the existing platforms 1 and 2 on the slow lines, the single 

line section through Bedford St Johns may need to be remodelled (Figure 11) so that this section 

does not become an unnecessary restraint on route capacity.  This would trigger the provision of a 

second platform but pedestrian access could be gained via the existing A6 overbridge. 
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Figure 11: Double tracking through Bedford St Johns single line section 

 

There are up and down routes from the river bridge into the slow lines through Bedford station though 

these are likely to be slow connections and may benefit from localised works to increase the speed of 

the various turnouts3 and crossovers4. 

Beyond the station to the north, the route would continue on the slow lines before breaking off east on 

a flat junction (because there would not easily be room for a flyover) to turn east over the northern 

boundary of Bedford’s industrial and residential areas. 

This variant has the distinct advantage that it requires far less infrastructure than a connection to the 

fast lines.  Although the flat junction to the north would introduce the need for local signalling 

alterations, the overall construction cost of the track works in the immediate vicinity of Bedford 

Midlands could be circa £10m-£20m. 

The key disadvantage of this variant is the impact on train paths5 from the flat junction to the north of 

Bedford through the station to the southern connection with the Up and Down Bletchley (Marston 

Vale) lines which potentially degrades the reputation of the MML service and undermines the 

objectives of current projects/rail campaigns such as ‘Leicester in 60’ or ‘Sheffield in 90’.  The viability 

of this option depends on the future frequency of use of the MML slow lines, the frequency of EWR 

services, the dwell times6 for each service, and how the combination of these affects the reliability and 

capacity of the network.  None of these has been investigated as part of this preliminary review. 

                                                 
3 A turnout is a piece of track infrastructure that allows a train to turn off from the main through route onto a 

new track 
4 A crossover is a pair of turnouts with a connecting piece of track between them that allows a train to cross over 

from one track onto another track that is usually parallel to the first one 
5 Each train occupies or a section of the route for a period of time when no other trains may use that section so it 

is ‘blocked’ by the signalling system from use by other trains.  At a junction, other routes connecting with the 

junction are also blocked for the safety of the train travelling across it.  When the section of the route is not 

blocked, there is a ‘train path’ that may be used for the safe passage of a train.  Good practice requires that not 

all the available theoretical train paths are used, to allow recovery of the service in the event of delays. 
6 The time when the train is stationary within the platform is referred to as the ‘Dwell time’, and is typically 

calculated from wheel stop to wheel start, including automatic checks, door opening/closing time, door open 
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In terms of capital cost, this will be the cheapest way to access Bedford Midland station, but it will also 

carry an operational cost that has not been determined at this time because it is dependent on several 

unknown factors. 

3.3.3 Slow lines access – new platforms 

In mitigation of some of the train path impacts identified in section 3.3.2, the Marston Vale / Bletchley 

lines could potentially be connected into Bedford Midland via two new platforms to the east of the 

existing station.  Platform 1a would be extended into a through platform. 

The existing station building would be replaced, and impacted car parks turned into multi-storey car 

parks to create space for the new tracks and station infrastructure.  To the immediate north of the 

station, the two new tracks would then re-join the Up and Down MML Slow lines via a flat junction 

before the A4280 Bromham Road which precedes a section of track that does not appear to have 

enough room to support an additional two tracks alongside the existing railway corridor. 

The EWR services would then run on the MML Slow lines until a flat junction and a north-east route 

as described in section 3.3.2. 

Figure 12: Connecting lines into new EWR platforms at Bedford Midland 

 

This variant would limit the impact on the MML to the periods when the EWR and MML share the 

same track, north of the station.  It therefore requires that there is sufficient operational capacity 

through the slow platforms, though this has not yet been investigated. 

The use of the existing arches through Ford End Road overbridge is convenient, but does cut off the 

access to Platform 1a which is a terminus platform that may possibly be used as a turnback facility for 

                                                 
time, and despatch procedures.  The longer the dwell time, the more impact on the available train paths through 

the station area. 
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the sidings.  If practical, the new through Platform 1a might still be used for this purpose, but it is more 

likely that an alternative measure, perhaps between the EWR tracks may need to be identified. 

Similarly, there is another siding to the north-east of the station that would be removed by this layout 

and the functionality may need to be provided through additional crossovers and more land take into 

the car park area. 

Because of the complex impacts on the signalling of the new trackwork, it is difficult to give an 

indication of costs.  Remodelling the station building and car parks may be in the order of £30-60m, 

with track and related works in the order of £15-£30m.  For similar reasons to those described for the 

previous variant, it is not practical to determine operational cost impacts of the shared track north of 

Bedford, but they will be less than the shared platform variant. 

3.3.4 Bedford Midland summary 

Of the three variants described above, the Fast Lines connection is unlikely to be viable for cost and 

disruption reasons and may be rejected at this stage. 

The preference between the slow line connection variants is dependent on operational and business 

case factors that are currently unknown.   

The shared platform variant is likely to be preferred if: 

• There are likely to be sufficient train paths through the slow line platforms to make it viable. 

• The operational impact / loss of service resilience does not carry unacceptable operating cost. 

• The value of the passenger demand at Bedford Midland is not sufficient to support the longer 

journey times and increased infrastructure costs of all Bedford Midland stations options, and 

minimising capex therefore becomes a high priority. 

The new platform variant is likely to be preferred if: 

• There are likely to be sufficient train paths on the slow lines north of Bedford to make it viable. 

• The operational impact / loss of service resilience does not carry unacceptable operating cost. 

• There are sufficient funds to support a station building reconstruction, car park modification, 

and new tracks – bearing in mind that a reconstructed station would be made to be more 

attractive and could help build demand. 

• Solutions may be found to the replacement of the two sidings 

The overall viability of any option using Bedford Midland station will be dependent on the Eastward 

connection to Cambridge providing a short journey time and sufficient demand along the route to 

counteract the costs of the additional infrastructure involved in connecting with Bedford Midland 

station. 
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4 Options commentary 

4.1 Introduction 

In this section, we cover each of the shortlisted options defined by EWR, using their terminology and 

the images extracted from their report. For Routes A, B and C, we have assumed a grade-separated 

interchange at the Wixams (re-named ‘Bedford South’), and for Routes D and E we have assumed 

that the connection uses the existing platforms at Bedford Midland. 

We have considered each route as far as the East Coast Main Line (ECML) since the remainder of 

the route and its stations are a function of where the connection between the MML and ECML falls in 

relation to Sandy. 

4.2 Route A: Bedford South – Sandy (re-located south) 
– Cambridge (via Bassingbourn) 

Route A (Figure 13) runs from the Marston Vale line across the MML via a new interchange station at 

Bedford South, and then run across broadly open fields to arrive at or just south of Sandy station on a 

grade-separated interchange.  Thereafter it runs via Bassingbourn into Cambridge from the south. 

Figure 13: Route A 

 

The major advantage this route has for EWR is that it is relatively direct, simple and unobstructed, 

which reduces the length and difficulty of the route and supports reduced journey times.  It also 

provides a MML interchange station sufficiently close to Bedford to be useful as a parkway station and 

provides a better onward journey to Sandy which currently provides the largest local residential area 

and hence the highest local demand.  Route A is likely to be an attractive option to EWR because it 
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will probably cost the least to construct, will have the best journey times, will be least disruptive to 

existing railway operations, and give good access to demand at the Wixams and Sandy.  

This option does not meet BBC’s goal of providing an EWR station ‘in the centre of Bedford’, but it is 

likely to be the main competitor for any option that does fulfil BBC’s objectives. 

4.3 Route B: Bedford South – Sandy (re-located north) / 
Tempsford area / south of St Neots – Cambourne – 
Cambridge 

Figure 14: Route B 

 

Route B (Figure 14) runs from the Marston Vale line across the MML via a new Bedford South 

interchange station and then runs across broadly open fields to arrive at the ECML north of Sandy at 

a new station which is likely to become an interchange with the ECML.  To the east of the ECML, the 

route accesses Cambridge from the south via Cambourne.  

In most respects the constraints and impacts are the same for Bedford as for Route A.  Where this 

route differs from Route A is its movement to connect with the ECML north of Sandy.  The upper edge 

to the alignment area follows an unexpected path due north before approaching the ECML from 

Wyboston (Figure 14), though it is not immediately apparent why this should be worth doing.  

Otherwise, the route area is broadly dictated by the intent to demonstrate connectivity with a new 

station to the north of Sandy. 

It is anticipated that the extra distance incurred by this option over Route A would only be attractive to 

EWR if there were sufficient additional demand accessed by travelling north of Sandy at Tempsford 

and Cambourne to make it worthwhile. 
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It is unlikely (though not currently tested) that the ECML timetable would support both station stops at 

Tempsford and Sandy, in which case it is possible that services to Sandy might in due course be 

significantly reduced or even eventually be terminated. 

For BBC, the issues are the same as for Route A – it does not serve the centre of Bedford. 

4.4 Route C: Bedford South – Tempsford area – Sandy 
– Cambridge (via Bassingbourn) 

Figure 15: Route C 

 

Route C shown in Figure 15 adopts a similar starting configuration from the Marston Vale line across 

the MML and is similar to Route B except that this seems to be designed with the intent of running 

alongside ECML for a mile or so before breaking off again towards Bassingbourn. 

This is an extremely unusual approach because it will cost more in both capex and opex terms with 

very little benefit other than connecting both Tempsford and Sandy stations to the EWR route.  It is 

therefore assumed that the route would include a double track flyover to cross the ECML before 

running alongside the east side of the ECML.  If the route were to connect onto the ECML, this would 

probably add significant signalling costs, and an operational constraint onto the ECML. 

Although this picks up existing demand at Sandy and future demand at Tempsford, every passenger 

not wishing to get off at Sandy or Tempsford would suffer a significant journey time disbenefit of circa 

ten minutes, with dwell times and a diversion of approximately 13km. 

For the benefit of serving the relatively small populations of Sandy and a future expanded population 

Tempsford, the journey time penalties for the majority of customers, plus the additional capex of a 
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double track flyover and 13km of additional track are likely to make this option less attractive to EWR 

(and the majority of users) than Route A. 

However, either Tempsford or Sandy (but not both) could then become an at-grade interchange with 

the ECML, and residents of whichever town did not have the interchange could then make the 

connection with the ECML via EWR which would then create a very local travel demand. 

For BBC, the key issue is the same as for Routes A and B – it does not serve the centre of Bedford. 

4.5 Route D: Bedford Midland – Tempsford area – 
Sandy – Cambridge (via Bassingbourn) 

Figure 16: Route D 

 

Route D in Figure 16 does stop at Bedford Midland before passing to the north of Bedford and then 

East towards Tempsford and then a similar route profile to Route C.  Where it differs from Route C is 

that the connection between Bedford and Tempsford is more direct and hence presents better value 

in terms of connecting with additional demand for the cost of construction and operation. 

If Tempsford does not have sufficient future demand to justify the journey time and cost of stopping 

there, a variation on this theme would be to connect more directly between the top of Bedford and a 

new grade-separated interchange station slightly south of Sandy which would save on route miles. 

The relatively long route between the Marston Vale line and the ECML for Route D in comparison with 

Route A (approximately 34.6km and 18km respectively) implies approximate journey times7 between 

                                                 
7 To develop comparative journey times, we have back-calculated from EWR’s proposed journey times an 

assumed average operational speed of 90mph for Route A plus dwell times of 1 minute per station stop.  

Although this seems very high, we have used this as a baseline and assumed the average operational speed is 
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a common point on the Marston Vale line and Sandy station of 19 mins for Route D versus 9 minutes 

for Route A i.e. the diversion doubles the journey time between these two comparative points (the 

proportional difference is less when the whole route is considered).   

The comparative benefit of Route D is that it accesses increased demand at Bedford Midland and 

additional demand at Tempsford.  It is not possible at this time to say whether the business case is 

sufficiently improved by the additional demand to make Route D better than Route A or not.  

However, this is a route that achieves BBC’s core objective of connecting to Bedford Midland. 

4.6 Route E: Bedford Midland – Tempsford area / south 
of St Neots – Cambourne – Cambridge 

Figure 17: Route E 

 

Route E in Figure 17 stops at Bedford Midland and passes over the north of Bedford before heading 

East across largely open fields towards a new station at Tempsford on the ECML and on towards 

another new station at Cambourne.  From there, the route accesses Cambridge from the south. This 

route presents a relatively direct route between the north of Bedford and Cambridge, picking up two 

new areas of development reasonably efficiently.   

  

                                                 
reduced to 80mph for options via Bedford Midland because of slow sections on the station approach and exit.  

This gives a slightly longer journey time than those assumed by EWR which appear to use a similar operational 

speed throughout.  This is a very high level analysis and would need to be validated in due course. 
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It is anticipated that the new station at Tempsford would be grade separated, crossing the ECML but 

creating a new interchange.  As described for Route B, it is unlikely (though not currently tested) that 

the ECML timetable would support both station stops at Tempsford and Sandy, in which case it is 

possible that services to Sandy might in due course be significantly reduced or even eventually be 

terminated. 

The comparative distances and approximate journey times between a common point on the Marston 

Vale line and the ECML are 27.5km and 15 minutes for Route E versus 18km and 9.5 mins for Route 

A, i.e. a difference of 5.5 minutes.  This is much closer to being recoverable in business case terms 

but is heavily dependent on forecasted demand assumptions for Bedford Midland and the two new 

station locations at Tempsford and Cambourne. 

Therefore, since it achieves BBC’s aim of connecting the centre of Bedford and shorter differential in 

journey times to the best of the Bedford South options means that this Route is likely to be the 

strongest competitor of the Bedford Midland Routes.  This would benefit from strong local authority 

commitment to supporting development at Tempsford and Cambourne as well as improvements for 

access at Bedford Midland to strengthen the case for adopting high demand forecasts. 



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-4 DRAFT 
East West Rail Consultation Support Date: 18.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 27 of 39 

 

4.7 Summary of EWR proposed routes 

The consultation Routes proposed by EWR generally fall into two groups from the perspective of BBC 

– those that pass via a new Bedford South station (Routes A, B and C), and those that go via Bedford 

Midland station (Routes D and E).  Since the fundamental approach near Bedford for each group is 

the same for each of the routes within their groups, there are effectively only two Bedford station 

options proposed. 

We have investigated different ways in which both Bedford South and Bedford Midlands connections 

might be made.  We have concluded that if a Bedford south option were selected, it would most likely 

involve a grade-separated interchange at the Wixams passing over the MML at high level.  We have 

also concluded that if a Bedford Midland station option were selected, the cheapest variant would be 

to use the existing slow line platforms 1 and 2.  These two solutions have then been adopted in the 

appraisal of the five Routes presented by EWR which has focussed on the sections between the 

Marston Vale line and the ECML. 

The Bedford South options are generally more direct, and may stimulate more local development of 

land in the area around the Wixams, but it will not directly benefit Bedford town centre and hence 

does not achieve BBC’s core aim for the EWR scheme. Of these schemes, it seems most likely that 

EWR will prefer Route A because it will probably cost the least to construct, will have the best journey 

times, will be least disruptive to existing railway operations, and give good access to demand at the 

Wixams and Sandy. Of the Bedford South schemes this is the one that BBC is most likely to be able 

to support, but would want to ensure that the Bedford South station is connected to the Wixams and 

that tickets for Bedford South/Wixams include free connectivity to Bedford Midland. 

The Bedford Midland options achieve the BBC’s core aim and might improve demand for the EWR 

scheme overall, but come at the price of increased construction costs, increased disruption during 

construction, longer journey times and increased operational costs, as well as increased congestion 

and other highway costs.  Whether the increased benefits will outweigh the increased costs depends 

to a great extent on the forecasted value of demand from development that does not currently exist. 

Of the two Bedford Midland schemes, Route E appears to have the strongest case to compete with 

Route A because of the relatively small comparative journey time increase, and relatively direct route 

after passing over the north of Bedford whilst achieving BBC’s critical goal of a connection to Bedford 

Midland. 

However, in our investigation of the EWR Routes, we identified an additional and alternate ‘Route F’ 

that may prove a compromise solution if a Bedford Midland solution seems unattainable, and this is 

described in section 5. 
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5 Alternate Route F: Elstow Road to Sandy 

Access to ‘the centre of Bedford’ via Bedford Midland comes at a capital cost, operating cost and 

journey time cost that may or may not be justified by the demand.  A Bedford South solution provides 

a more direct route from the Marston Vale lines to Sandy and Cambridge, but misses the centre of 

Bedford to the possible disbenefit to Bedford centre. 

As we have looked at this area, we have identified a possible alternate Route that might open up new 

opportunities as a compromise between access to the centre of Bedford and cost. 

Figure 18: Overview of Elstow Road to Sandy with connection to Bedford Midland station 

 

The route this option takes is largely along the original ‘Brain Line’ or ‘Varsity’ railway route that was 

closed in 1968 but has been largely retained as a walking/cycle route.  In our site visit, we have 

travelled along the publicly accessible parts of the route and identified that there are no 

insurmountable physical obstructions visible.  Photos and a time-lapse video of the route are available 

via the following link: https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27  

With this option, the Wixams station as currently proposed to serve the new development would still 

be built but as a separate project to the EWR route. 

https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27
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Figure 19: Public information board found on the shared path along the old railway line route 

 

Where the Marston Vale line turns north towards Bedford St Johns station, the historic route continues 

north east.  Just after leaving the existing Marston Vale line, there is a patch of low-grade industrial 

land that could be re-purposed for approx. 13,000 sq metres (500 spaces) station car parking off the 

Elstow Road (Figure 20) with a station adjacent to it on the new route as shown in Figure 21. 

Figure 20: Proposed site of Elstow Road station car park (panoramic view) 
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Figure 21: Location of Elstow Road station 

 

The blue circle shown is approximately 800m radius from St Pauls church Bedford, which might be 

considered as the historical centre of Bedford and illustrates that Bedford Midland and Elstow Road 

would be exactly the same distance from the church (as the crow flies).  The walking route from the 

town centre is reasonably direct, heading due south on St Mary’s Road.  A time-lapse video of the 

cycle route is shown at the link previously given. 

From Elstow Road station, the route passes between industrial units used by Stagecoach and others 

(Figure 22) to cross the A603, probably by means of a viaduct before dropping back down onto the 

historic track alignment unhindered for approximately 3km where it meets the A421.  Here, another 

bridge would be required for the railway or the road before continuing the historic rail alignment for 

another 5.6km. 

Figure 22: Views east, then west along historic route (shown with a dotted red centre line) 
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The embankments, cuttings and bridges (Figure 23) of the old railway route are easily visible for the 

majority of this section, and although they would not be suitable for the proposed railway in their 

current condition, it presents a clear indication of where the railway could run again.  

On the approach to Sandy, the historic alignment has been built upon, and this would require a slight 

realignment passing immediately north of Sandy for a new cross-interchange station. 

Figure 23: View west along foot/cycle path using one of the historic bridges 

 

Although much of this route is now used as a walking and cycling path, it would be possible to rebuild 

the railway and provide a new shared path alongside. 

On our site visit, we identified some specific features that would require design solutions, none of 

which seems to be insurmountable: 

• Crossing the A603 and the A421. 

• Crossing the various gas lines indicated on the route by means of red and white posts (Figure 

24). 

• Farm property to the north east of Willingdon where the public footpath diverts alongside the 

river. 



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-4 DRAFT 
East West Rail Consultation Support Date: 18.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 32 of 39 

 

Figure 24: Marker posts for gas pipes crossing or alongside the old rail route 

 

There are also signs of various bird watching and angling activities along the route, and there would 

be a need to consider the environmental implications very carefully.  However, it is likely that most of 

the routes proposed would have similar environmental considerations. 

The advantages of this option are that: 

• It puts a station ‘in the centre of Bedford’. 

• The station is reasonably easy to access from the new developments to the south of Bedford 

via the A6. 

• A new 500 space car park can be provided immediately next to the proposed Elstow Road 

station. 

• No railway flyovers are required (though a couple of viaducts are needed to cross significant 

roads), so route-km costs are comparatively low. 

• The route is on historic railway land that may retain certain legal powers and permissions 

originating from the limits of deviation for the original railway Act (this is a key part of the 

Planning Act 2008 for Development Consent Orders). 

• Minimal disruption to the existing railway network so very few railway interface costs. 

• The route is almost straight from Bedford to Sandy and on to Cambridge, minimising distance, 

route costs, and journey time while maximising value of time benefits. 

  



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-4 DRAFT 
East West Rail Consultation Support Date: 18.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 33 of 39 

 

However, the clear operational disadvantage is that it does not provide a direct interchange with the 

MML at Bedford Midland station.  This could be mitigated with the use of a dedicated shuttle service 

between Bedford Midland and a track extending slightly further south from Bedford St Johns.  The 

distance is only 1.3km, most of which already has working track infrastructure, and feeds directly into 

the terminus platform 1a at Bedford Midland. 

The link could be a heavy rail service, timed to coordinate with arriving services at Elstow Road so 

that passengers would have a total interchange time of no more than 5 minutes.  This would be the 

simplest solution, but operationally costly because of the need to provide a driver. 

With more consideration, alternative transport options might also be evaluated, such as: a heavy rail 

automated service shuttle (saving the operational cost of a driver); a light rail tram-type service; a bus 

shuttle service.  All of these would cost far less than one flyover. 

It is not currently known why this option has not been proposed as part of the consultation.  Previous 

correspondence between Network Rail, EWR and the BBC suggests that there was some concern 

about housing development on the route, environmental interest, the time taken for a shuttle bus to 

move passengers to and from Bedford Midland, and the need to retain the cycle path.  This caused 

previous work to be ‘paused’ rather than rejected pending a review of the train service specification. 

Although there is some housing development on the historical route’s approach into Sandy it is 

anticipated that the new route would divert around this locally to suit the eastern connections.  There 

are likely to be environmental impacts, as there will be for almost any route.  We agree that a shuttle 

bus is likely to get caught in traffic, which is why a heavy rail shuttle or similar would avoid such 

penalties.  And we also accept that a cycle path would need to be re-provided along with other 

localised access. 

It is possible that some other property, legal or environmental constraints have been identified by 

EWR that prevent the adoption of this route, but the concerns listed above are only design criteria, not 

reasons to reject it as an option.  It is therefore worth understanding from EWR why it was not 

discussed as part of any option presented since it currently appears to be a viable and even desirable 

solution. 
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6 Performance criteria analysis 

6.1 Purpose of the analysis 

As part of our review, we have prepared some initial analysis on the costs and journey times 

presented by EWR in their consultation document in order to compare different options. 

To do this, we have developed estimated route lengths for each of EWR’s five routes, distinguishing 

between ‘journey time distances’ (i.e. the total distance travelled between ‘Bedford’ (Bedford Midland 

or Bedford South as appropriate) and Cambridge, and the ‘New construction distance’ (i.e. the total 

length of new railway to be constructed to complete the route). 

We have then used this to assess costs per km, and derive average operational speeds amongst 

other calculations to produce the preliminary graphs below in this section.  Each graph compares two 

sets of information with different units, so the blue relates to the axis on the left, the orange relates to 

the axis on the right.  This is done so that the ratios between the two information sets for each route 

can be considered. 

6.2 Route distance and cost comparisons 

Figure 25: Route distance and cost analysis 

 

The purpose of Figure 25 is to illustrate whether there is reasonable correlation between construction 

distance and cost.  The comparison between journey time distance between Bedford and Cambridge 

and new construction distance gives an idea how much of the route needs to be constructed for the 

costs indicated. 

Routes A to E indicate broadly similar ratios between route costs and new construction distance (circa 

£40m/km), but route costs proportionally increase for Routes D and E (£45m/km and £56m/km 

respectively).  This suggests that EWR believes the construction difficulty is significantly greater for 

the Bedford Midland options, which may be appropriate if EWR has assumed significant works are 

required at Bedford Midland.   
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What is not so clear is why Route E costs per km are so much higher, given that after Bedford 

Midland, it follows a route that at face value doesn’t appear to be any more complex than any other, 

and the new construction distance is only marginally higher than that for Route D. 

Overall, some of the average route costs themselves seem broadly in line with other industry figures 

for new heavy rail.  One of the earlier HS2 estimates in 2012 (only two years after the EWR baseline 

year of 2010) published unit rates suggesting about £30m/km, before overheads, which would 

typically take it to about £55m/km before risk/optimism bias.  Since EWR is not a high speed railway, 

the route can divert more easily around expensive obstacles, but it will have similar at grade 

construction costs and environmental allowances to consider. 

The new construction distances are shortest for Route A, then Route D, then Route E.   

6.3 Distance and Journey time comparisons 

Figure 26: Distance and journey time comparisons 

 

Figure 26 illustrates that Route A has the shortest route distance (50km) and journey time, reflecting 

the directness of route and the single station stop in between at Sandy.  Route E has the second 

shortest route distance (53km) between Bedford and Cambridge, but picks up Tempsford as a 

replacement for Sandy and an additional station (Cambourne).  Both routes D and E are shorter in 

terms of journey time distance than Routes B and C. 

EWR calculates that the additional station and 3km for Route E costs approximately one extra minute 

which seems an underestimate, particularly given the likely slow exit north from Bedford Midland.  

Conversely, Routes A and B seem disproportionally slow for their distances and it is not entirely clear 

why – especially for Route A which only has one intermediate stop and a relatively straight alignment.  
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6.4 Distance and average speed comparisons 

Figure 27: Distance and average speed comparisons 

 

Figure 27 has been developed to determine whether consistent average speeds have been assumed.  

The derived average speeds range between 82 and 96mph, having removed assumed dwell times 

first.  We might expect to see slower average speeds for Bedford Midland routes because the access 

into Bedford Midland via St Johns is slow, and the northbound exit from the MML may also restrict 

acceleration profiles.  In fact, at 96mph and 89mph for Routes D and E respectively, these are some 

of the fastest, which suggests there are other assumptions built into the EWR figures we have not 

been able to identify. 

Without dwell times, the average speeds allow for acceleration, deceleration and continuous speed 

sections.  Attaining average speeds in excess of 85mph implies long sections of running at maximum 

speed, without need to slow down for stations or tight curves, or a very high top speed.  We do not 

know what top speed is proposed for EWR but anticipate that to attain these average speeds, it would 

probably be higher than 100mph, particularly for Route D.   

Given the distance and layout of the routes, particularly Route D, these average speeds look very 

optimistic, which in turn suggests that the demand figures (which will be linked to journey times) could 

also be optimistic (for all Routes).  If this is the situation, then the Financial case will be worse, and 

there will be even greater focus on minimising cost and maximising demand. 

6.5 Analysis summary 

The high level figures provided by EWR include several assumptions that are not always obvious.  

There are some unexpected results in our preliminary analysis as described above.  In particular the 

average journey speeds throughout, and disproportionately higher costs per km for Route E require 

further detail from EWR before we can understand their conclusions. 
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7 Further notes 

The following comments are specific responses to the questions requested by BBC. 

Q1: “What work/cost would be required at Bedford Station to facilitate a train stopping at the station 

approaching from the south via the Marston Vale line? This would of course depend upon the speed 

and size of train but as we don’t have a clear indication of this it is impossible to be specific so we 

would need to know implications for various speeds/size of train.” 

A1: The work required to gain access to Bedford Midland station has been outlined in section 4.5 

above.  The cost would be in the tens of millions, depending on the access route taken and the 

degree to which the station facilities were altered.  There appears to be enough length available to 

accommodate a train of about 240m.  Speed would not be a primary issue for a stopping service, 

other than the time it would block the MML. 

Q2: “Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston line 

into Bedford as the EWR company have indicated and if so what is the approximate cost of this?” 

A2: It is likely that, at the least, there would be significant disruption to the carriage sidings operations 

during construction of any flyover or track remodelling exercise.  As well as construction costs in the 

tens of millions, there would be operational compensation costs.  If disruption were deemed too great, 

EWR may be forced to provide an alternate facility (in the tens of millions) which could become 

permanent on the grounds that a temporary facility would need to be fully provisioned and the 

remaining facility at Bedford is now suboptimal. 

Q3: “Would it be feasible to provide a split line at any point on the Marston Vale line to then run a new 

line into Bedford via the North (could this for instant go to Turvey and meet the old Northampton to 

Bedford line)?” 

Figure 28: 'Northern access' to Bedford Midland 

A3: We have briefly considered this 

(Figure 28), but are of the view that 

it would create a long diversionary 

route of approximately 12.5km in 

the form of elevated railway (to 

minimise flood storage volume loss) 

largely in the river flood plain.  It 

would need to exit Bedford Midland 

station in the direction of Bedford St 

Johns station and then along the 

historic route described in section 5. 

A route like this would require a 

double track flyover connecting into 

the MML and pick up the costs of an 

extended elevated section and 

journey time costs.  Although 

potentially viable, this will be 

expensive. 
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8 Conclusions 

BBC has a clear goal to ensure that the selected EWR route connects with ‘the centre of Bedford’. 

This goal is only achieved with EWR Routes D and E because routes A, B and C bypass Bedford to 

the south via a new ‘Bedford South’ station, likely to be located at the Wixams. 

Of the two Bedford Midlands routes, Option E seems likely to be preferable to BBC on balance, 

because it maintains a reasonably direct route to Cambridge after passing to the north of Bedford and 

therefore provides the shortest length and best journey times for the Bedford Midland routes. 

However, as the best ‘Bedford Midland’ Route, it competes with the best ‘Bedford South’ Route, which 

is likely to be Route A, because it is the simplest and shortest and hence has the least costs and best 

journey times. 

Routes E and A compete not only on least cost (in construction, operation and journey time terms), 

but also on demand.  Route E directly accesses the largest local population at Bedford, and two new 

development areas at Tempsford and Cambourne which will be critical to supporting the business 

case for this option.  Route A accesses the Wixams development which is constrained to the East 

side of the MML, the existing town of Sandy (plus any further local development), and with a potential 

future barracks at Bassingbourne. 

Without more detailed information on the likely future demand at each of the potential station areas 

and cost buildups for the route, it is not possible to determine the comparative business cases of 

these two options.  Nevertheless, Route E has the support of BBC because it achieves BBC’s goal 

and Route A does not. 

In our review of the Routes proposed by EWR, we have identified a further option, Route F, that 

adopts the former ‘Varsity line’ route closed in 1968.  None of the EWR options refers to this route, 

though our site visit identified that much of the historic infrastructure is present and there are no 

insurmountable physical obstructions to prevent its reinstatement.  There may be hidden constraints 

that rule this option out in due course, but no critical issues have been identified in work carried out to 

date. 

The preliminary analysis on the performance data provided by EWR in their consultation document 

raises questions about the assumptions used.  In particular the basis of the journey times calculated, 

and the costs per km for new build railway – particularly for Route E. 

   



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-4 DRAFT 
East West Rail Consultation Support Date: 18.02.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 39 of 39 

 

 

Appendix A 
 

Documents Received 
 

Table 3: List of documents received 

Date Title 

30/1/19 EWR consultation document 

30/1/19 EWR technical report 

30/1/19 Route options map 

15/2/19 Paper SG015 East West Rail – Central Section Rail Industry Steering Group date 7th 

December 2016 

15/2/19 EWRCS Working Group minutes 8th May 2017 

 
 



 

Prepared for 

 

 

East West Rail Consultation Support 

      

Preliminary options review  

Document No.1661-TR-002  

Revision: 0-5 DRAFT 

March 2019 

 

 



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-5 DRAFT 
East West Rail Consultation Support Date: 06.03.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 2 of 40 

 

Revision Schedule 

 

Preliminary options review 
February 2019 
 

Rev Date Details Prepared by Reviewed by Approved by 

0-1 07.02.2019 Initial Issue Julian Sindall 
Director, MOSAIC 
Consultants 
 
 

Paul McSharry 
Principal Consultant 
 

 

0-2 08.02.2019 Updated draft for 
review 

Julian Sindall 
Director, MOSAIC 
Consultants 
 
 
 

Paul McSharry 
Principal Consultant 
 

 

0-3 12.02.2019 Draft incorporating 
peer review comments 

Julian Sindall 
Director, MOSAIC 
Consultants 
 
 
 

Paul McSharry 
Principal Consultant 
 

 

0-4 18.02.2019 Draft incorporating 
client input 

Julian Sindall 
Director, MOSAIC 
Consultants 
 
 
 

Paul McSharry 
Principal Consultant 
 

 

0-5 06.03.2019 Draft incorporating 
new information from 
EWR/NR 

Julian Sindall 
Director, MOSAIC 
Consultants 
 
 
 

Paul McSharry 
Principal Consultant 
 

 

 
 
 
 
 
 
 

Client Approval 

Rev Date Approved of behalf of Bedford 

Borough Council 

Signature 

    

    

 
 

 

  



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-5 DRAFT 
East West Rail Consultation Support Date: 06.03.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 3 of 40 

 

CONTENTS 
Glossary of Terms ................................................................................................................................... 4 

Note on image sources ............................................................................................................................ 4 

1. Executive Summary ...................................................................................................................... 5 

2. General .......................................................................................................................................... 6 
1.1 Context ................................................................................................................................ 6 

1.2 Brief ..................................................................................................................................... 6 

1.3 Methodology ........................................................................................................................ 7 

1.4 Purpose and Structure of this Document ............................................................................ 7 

2 Objectives and principles .............................................................................................................. 8 
2.1 Objectives............................................................................................................................ 8 

2.2 Principles ............................................................................................................................. 8 

3 Bedford station locations commentary .......................................................................................... 9 
3.1 Introduction.......................................................................................................................... 9 

3.2 Bedford South (for routes A, B and C) ................................................................................ 9 

3.3 Bedford Midland (for routes D and E) ............................................................................... 14 

4 Options commentary ................................................................................................................... 21 
4.1 Introduction........................................................................................................................ 21 

4.2 Route A: Bedford South – Sandy (re-located south) – Cambridge (via Bassingbourn).... 21 

4.3 Route B: Bedford South – Sandy (re-located north) / Tempsford area / south of St Neots 
– Cambourne – Cambridge ............................................................................................... 22 

4.4 Route C: Bedford South – Tempsford area – Sandy – Cambridge (via Bassingbourn) ... 23 

4.5 Route D: Bedford Midland – Tempsford area – Sandy – Cambridge (via Bassingbourn) 24 

4.6 Route E: Bedford Midland – Tempsford area / south of St Neots – Cambourne – 
Cambridge ......................................................................................................................... 25 

4.7 Summary of EWR proposed routes .................................................................................. 27 

5 Alternate Route F: Elstow Road to Sandy ................................................................................... 28 

6 Performance criteria analysis ...................................................................................................... 34 
6.1 Purpose of the analysis ..................................................................................................... 34 

6.2 Route distance and cost comparisons .............................................................................. 34 

6.3 Distance and Journey time comparisons .......................................................................... 35 

6.4 Distance and average speed comparisons ....................................................................... 36 

6.5 Analysis summary ............................................................................................................. 37 

7 Further notes ............................................................................................................................... 38 

8 Conclusions ................................................................................................................................. 39 

Appendix A ............................................................................................................................................ 40 

  

Table of Figures 

Figure 1: Route options summary maps by East West Rail ................................................................... 6 
Figure 2: Nominal route via Wixams ..................................................................................................... 10 
Figure 3: Close-up of the interaction of the route with local development ........................................... 10 
Figure 4: View south west from the MML at the anticipated Wixams interchange point ...................... 11 
Figure 5: Kempston Hardwick - Elstow - Sandy route .......................................................................... 12 
Figure 6: Alternate option Stewartby - Cardington - Sandy .................................................................. 13 



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-5 DRAFT 
East West Rail Consultation Support Date: 06.03.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 4 of 40 

 

Figure 7: Consultation summary maps for Routes D and E (source: East West Rail) ......................... 14 
Figure 8: Potential flyover route into Bedford Midland station .............................................................. 15 
Figure 9: View north of the EMU yard (northbound flyover route indicated with dotted red line) ......... 15 
Figure 10: Marston Vale chord connection ........................................................................................... 16 
Figure 11: Double tracking through Bedford St Johns single line section ............................................ 17 
Figure 12: Double tracks routed for two new platforms ........................................................................ 18 
Figure 13: Possible route alignment from Bedford north to the ECML ................................................. 19 
Figure 14: View north West from Fairhill road towards A6 along proposed alignment  (in red) ........... 19 
Figure 15: Route A................................................................................................................................ 21 
Figure 16: Route B................................................................................................................................ 22 
Figure 17: Route C ............................................................................................................................... 23 
Figure 18: Route D ............................................................................................................................... 24 
Figure 19: Route E................................................................................................................................ 25 
Figure 20: Overview of Elstow Road to Sandy with connection to Bedford Midland station ................ 28 
Figure 21: Public information board found on the shared path along the old railway line route .......... 29 
Figure 22: Proposed site of Elstow Road station car park (panoramic view) ....................................... 29 
Figure 23: Location of Elstow Road station .......................................................................................... 30 
Figure 24: Views east, then west along historic route (shown with a dotted red centre line) ............... 30 
Figure 25: View west along foot/cycle path using one of the historic bridges ...................................... 31 
Figure 26: Marker posts for gas pipes crossing or alongside the old rail route .................................... 32 
Figure 27: Route distance and cost analysis ........................................................................................ 34 
Figure 28: Distance and journey time comparisons ............................................................................. 35 
Figure 29: Distance and average speed comparisons ......................................................................... 36 
Figure 30: 'Northern access' to Bedford Midland ................................................................................. 38 

 

Glossary of Terms 
 

Acronym or Term Meaning 

BBC Bedford Borough Council 

ECML East Coast Main Line 

FOC Freight Operating Company 

KCL Kilborn Consulting Ltd 

MML Midlands Main Line 

OLE Overhead Line Electrification 

TOC Train Operating Company 

 

Note on image sources 
Aerial photography background mapping has been taken from Google Earth Pro throughout.  The 

consultation route maps are taken from East West Rail’s consultation document.  Other sources are 

identified in the relevant figures or are provided by Kilborn Consulting Ltd. 
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1. Executive Summary 

The East West Rail (EWR) company released its non-statutory consultation documents on 28th 

January 2019 for the Bedford to Cambridge Route Option Consultation.  It proposed five routes for 

consideration, which may be grouped into ‘Bedford South’ options (Routes A, B and C), and ‘Bedford 

Midlands’ options (Routes D and E). 

Bedford Borough Council (BBC) asked Kilborn Consulting Ltd to provide an initial technical review of 

the five options proposed and to answer some specific questions around related opportunities and 

challenges identified by EWR. 

BBC has a clear goal that the EWR should connect with ‘the centre of Bedford’ and considers that any 

Bedford South solution would not achieve this objective.  Therefore, the only EWR options considered 

initially acceptable to BBC are Routes D and E. 

However, EWR must balance the needs of its stakeholders with achieving an acceptable business 

case, which will largely be driven by accessing locations with the greatest demand, at lowest cost and 

least journey time.  Thus any route deviating from a direct line will need to justify the additional 

construction, operational and journey time costs with commensurate benefits. 

The Bedford South options are typically more direct, less complex, and draw upon demand from the 

Wixams development, Sandy / Tempsford, and either Cambourne or Bassingbourne future 

developments.  The most likely connection with the Midland Main Line is considered to be via a high 

level grade-separated station over the proposed Wixams station.  This seems technically viable with 

relatively few constraints unless the proposed corridor through the Wixams development contains 

significant utilities we are not aware of. 

The Bedford Midland options cause the route to divert north through Bedford and around the northern 

extremities of Bedford before crossing the East Coast Main Line at Tempsford and potentially Sandy 

to access Cambourne or Bassingbourne future developments.  The most likely means of accessing 

Bedford Midland is from the Marston Vale (Bletchley Lines) via Bedford St Johns and through two new 

platforms on the east side of Bedford Midland.  

Of the two Bedford Midland Routes, Route E is likely to be the most competitive because of the 

relatively direct route from the north of Bedford to Cambridge, which reduces the journey time and 

cost differential between this Route and Route A.  Without more detailed information on the likely 

future demand at each of the potential station areas and cost buildups for the route, it is not possible 

to determine the comparative business cases of these two options.  Nevertheless, Route E has the 

support of BBC because it achieves BBC’s goal and Route A does not. 

If the Bedford Midland Routes are unacceptable to EWR, then a compromise solution we have 

identified might be ‘Route F’, which follows the old Varsity route.  Our site visit confirmed that much of 

the original infrastructure is still in situ and there are no insurmountable surface obstacles in the way 

although there is a local gas pipeline along much of the route that may need to be relocated.  

Although this route was ‘paused’ during the Network Rail feasibility work, we consider that none of the 

issues identified at that time is critical to its viability based on information currently available to us. 

The preliminary analysis on the performance data provided by EWR in their consultation document 

raises questions about the assumptions used.  In particular the basis of the journey times calculated, 

and the costs per km for new build railway – particularly for Route E. 
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2. General 

1.1 Context 

The East West Rail (EWR) company released its non-statutory consultation documents on 28th 

January 2019 for the Bedford to Cambridge Route Option Consultation.  The documents primarily 

consist of the Consultation document, with the accompanying Technical Report and Route Options 

Map, shown below. 

Figure 1: Route options summary maps by East West Rail 

 

1.2 Brief 

Bedford Borough Council (BBC) has asked Kilborn Consulting Ltd (KCL) to provide railway technical 

support for its consultation responses.  In a kick-off meeting on 29th January 2019, BBC requested 

that KCL provide a high level preliminary review of the five options stated before the next meeting on 

13th February, with comment on pressure points and opportunities to provide an initial basis for 

briefing BBC members and various stakeholder engagement meetings. 

BBC has also asked KCL to provide advice on: 

“What work/cost would be required at Bedford Station to facilitate a train stopping at the 

station approaching from the south via the Marston Vale line? This would of course 

depend upon the speed and size of train but as we don’t have a clear indication of this it 

is impossible to be specific so we would need to know implications for various 

speeds/size of train.” 
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Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston 

line into Bedford as the EWR company have indicated and if so what is the approximate 

cost of this? 

Finally would it be feasible to provide a split line at any point on the Marston Vale line to 

then run a new line into Bedford via the North (could this for instant go to Turvey and 

meet the old Northampton to Bedford line)?” 

Given the compressed timescales for this preliminary review we will not attempt to provide specific 

cost estimates for the likely works to be undertaken, though we will comment on the broad order of 

magnitude for key elements.  Similarly, we have not carried out environmental, land, property or 

utilities searches as part of this preliminary review. 

1.3 Methodology 

We have reviewed the two documents provided by EWR and considered the high level implications by 

reference to mapping such as Google Earth Pro.  We have also carried out site visits on 7th February 

and 27th February 2019 to specific locations of relevance to understand, first hand, some of the likely 

constraints and opportunities. 

We have focussed solely on the section from the Marston Vale Line to the East Coast Main Line 

(ECML) near Sandy, since the connections to the East of the ECML are largely a function of the 

selected route at Bedford. 

1.4 Purpose and Structure of this Document 

The purpose of this document is to capture our preliminary observations on the five options EWR has 

identified and also describe some additional opportunities that BBC may wish to explore with EWR 

further. 

Section 2 sets out BBC’s stated objectives and some of the general principles that need 

to be considered when evaluating the routes. 

Section 3 reviews the ways in which stations might be located and connected at Bedford 

South and Bedford Midlands options, and identifies a ‘most likely’ solution for each one. 

Section 4 provides a commentary on each route proposed by EWR. 

Section 5 summarises a potential alternate opportunity ‘Route F’ we have identified that 

presents a possible compromise solution. 

Section 6 summarises some preliminary analysis on the costs and journey times reported 

in the consultation documents and identifies concerns around average speed 

assumptions as well as some cost assessments. 

Section 7 responds to BBC’s specific questions where not already covered in the main 

body of the report. 

Section 8 sets out our conclusions. 
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2 Objectives and principles 

2.1 Objectives 

BBC has clear ambitions for the EWR to have a station in ‘the centre of Bedford’ in order to provide a 

direct interchange to the Midland Main Line (MML) and avoid losing the connection to the centre of 

Bedford. 

2.2 Principles 

It is important to bear in mind that EWR needs to balance stakeholder influence with an acceptable 

business case.  All stakeholders will want their objectives met, and some (such as BBC) will have 

more influence than others.  However, if stakeholder objectives are unrealistic and/or significantly 

undermine the business case, EWR will find it much harder to make the compromises necessary to 

achieve the stakeholders’ requirements. 

The business case will be driven by demand and cost.  Generally, demand will be achieved by 

targeting population centres and reducing journey times.  These two aims can be in tension because 

the more stops there are, the longer the journey time, and the value of time saved for every 

passenger not using a stop suffers.  Similarly, any deviation from a nominal straight line between the 

two end points increases journey times (because of distance and reduced speeds around tight 

curves) and needs to be justified in terms of providing better access or reduced costs overall. 

Capital costs will generally be a function of length and infrastructure.  Anything other than a straight 

line at grade will introduce additional costs, but obstacles in the way of the straight line may mean that 

the cheapest route is the one that is longer if it requires less expensive infrastructure overall. 

Operating costs are similarly a function of length and infrastructure, but where there are interfaces 

with other railways, for example the MML, there could be indirect operational costs associated with 

reduced service resilience on either line, i.e. a delay from one service can quickly propagate to the 

other because the services are co-dependent. 

Therefore, the schemes that are most likely to go ahead are the ones that access the largest 

population centres most efficiently with the least costly infrastructure and the shortest journey time.  

From BBC’s perspective, it may have to take a strategic view of influencing and optimising a scheme 

that is less than perfect but more likely to be deliverable, rather than holding out for a scheme that 

nominally meets its objective but is unlikely to be selected due to wider scheme considerations. 

This document sets out our initial observations on these factors for the routes identified and hence the 

degree of support EWR is likely to give each one.  We also comment on the degree to which BBC’s 

ambitions may be fulfilled.  Where appropriate, we have suggested alternate solutions to resolve 

problems identified with the options as they are currently indicated. 
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3 Bedford station locations commentary 

3.1 Introduction 

The five routes proposed by EWR may be grouped by the two Bedford station locations identified.  

Routes A, B and C adopt a ‘Bedford South’ strategy and Routes D and E adopt a Bedford Midland 

strategy.  Therefore this section covers those issues that relate to the two Bedford station locations 

proposed and are common to the routes that adopt each one.  The following section will build on this 

to discuss the differentiating factors for each of the five routes. 

Each option requires a means of leaving one route and joining another.  This is generally done in one 

of two ways:  A flat junction or a flyover which are explained as follows. 

A flat junction is an ‘at grade’ crossing, which is relatively low cost (perhaps £1-5m depending on 

length and signalling complexity).  However, the main concern with this approach is that it creates 

‘conflicting moves’1, that present an increased safety risk, which in turn need to be mitigated by signal 

protection blocking the junction from other train movements while the train crossing over is using the 

junction.  This block creates constraints on the availability of the track section being crossed and 

hence reduces capacity of the line.  On a low-use route this may not be an issue, but on high-

frequency and relatively high speed lines such as the ECML and MML, this can be a significant 

problem to the efficient and reliable operation of the railway.  

A flyover avoids the conflicting moves and thus improves safety and reliability, but in general a flyover 

might cost in the order of £40-140m depending on the required speed of trains and maximum gradient 

trains can manage over the flyover, which will determine length and hence cost.  So it can be at a 

significantly higher first cost than a flat junction but improves operational service resilience and 

reduces operational costs. 

3.2 Bedford South (for routes A, B and C) 

The proposed location for any of the Bedford South station options is somewhere on the MML broadly 

from the A421 to the Wixams development, and there are various sub-options as to how this might be 

achieved.  Of the many permutations available, these two are considered the most likely strategies 

EWR might adopt. 

3.2.1 Wixams grade-separated interchange 

Figure 2 indicates a nominal route departing the Marston Vale line from just north of Stewartby.  On 

the basis that service frequency on this route is low (currently about 14 per weekday), it is probably 

viable to do this via a flat junction.  The route would then head north-east towards the Wixams 

development, which contains a north-east green corridor which could be adopted and then on across 

the fields towards Sandy.  The relative angles of the two railways would suggest a grade-separated 

interchange with the EWR route crossing over the MML at or near the Wixams site. 

 

 

                                                 
1 A ‘conflicting move’ is one train crossing over a track in front of another one 



Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-5 DRAFT 
East West Rail Consultation Support Date: 06.03.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 10 of 40 

 

A route such as that illustrated in Figure 2 would involve the cost of the crossing, grade-separated 

station interchange, and relocation or at least accommodation of the British Car Auctions site to the 

south West of the Wixams.   

The most recent Wixams Masterplan has been overlaid on the mapping to show the relationship 

between the railways, the currently proposed Wixams station (shown as a yellow strip) and the 

residential development (Figure 3). 

Figure 2: Nominal route via Wixams 

 

Figure 3: Close-up of the interaction of the route with local development 

 

Between the Marston Vale line and the MML, the anticipated route passes over fields identified for 

employment or developable area and just touches the top end of Coronation pit, a former clay pit now 

about 20m deep and holding water.  The reversing curve would take the route through a plot used by 

British Car Auctions and another plot of uncertain purpose that is gated off but containing single 

storey accommodation and caravans.  Both of these would need negotiated land purchase or 

compulsory purchase. 
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At the southern end of the proposed Wixams station where a crossing point is likely, the ground level 

is approximately 2-4m below the rail level (Figure 4) to the west of the railway, but relative ground 

levels are a little less to the east. Multi-storey car parking space would probably be found on the West 

side of the railway where an envelope of broadly unused land between the B530 and the railway 

would be an obvious first choice. 

Figure 4: View south west from the MML at the anticipated Wixams interchange point  

 

Since both routes will have Overhead Line Electrification (OLE) clearances, the vertical rail-to-rail 

distance will be in the order of 6-7m to provide space for the electrification and bridge construction 

depth2 which is a function of the span length.  Therefore, a bridge over the MML will be high, with 

costs relating not just to the crossing and elevated station platforms but also the length and height of 

approach ramps towards the crossing.   

To the east of the interchange, the route would require the agreement of the Wixams developers to 

lose some green space which may have to be re-provisioned within their site at the loss of 

development space which would need compensation.  Noise barriers would also be required along 

the railway in this area. 

We do not at present know what the purpose of the 35m wide green strip is.  It could be a ‘wildlife 

corridor’, in which case it could be relocated (with the loss of some development space).  A recent 

search on pipelines in the area indicated no pipelines use this route, but there may be other hidden 

constraints we are not currently aware of.  Further East, the route would need to avoid the met office 

measuring centre3, though at this stage we do not know to what extent an exclusion zone exists or 

whether it could be relocated. 

The grade-separated station would provide a connection to the MML without long term operational 

impact to the MML, and presents an alignment that is beneficial to reducing the length of the route 

and the operational / journey time cost.  The grade-separated connection would be visually impactful, 

but would enable movements between the two stations to be one vertical movement up or down 

depending on the direction of transfer between routes.  This is probably a strong candidate for EWR’s 

preferred solution. 

                                                 
2 The construction depth is the vertical distance from top of rail to soffit/underside of the bridge. 
3 The met office centre is apparently one of only two in the country and is of ‘national significance’.  Its location 

is indicated by a blue circle in Figure 5 
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However, its viability is linked to the purpose of the green strip and the willingness of the Wixams 

developer to release land within their plot, though the increased value of the properties due to better 

railway connections may provide some compensation. 

Other Bedford South routes providing a grade-separated crossing, will be heavily constrained by 

current developments and would not interchange with the proposed Wixams station.  Four theoretical 

options are described below, but given the proximity of Wixams to any of these, it is unlikely that 

stopping services would call at both a Bedford South station and a Wixams station.  This either means 

that Bedford South would not have an interchange with the MML, which would be very surprising, or 

that it would have an interchange and Wixams would suffer a significant drop in service frequency. 

• To the south, Rookery pit south is being developed into a £400m Energy from Waste site, and 

a departure from the Marston Vale Line north of Rookery pit would have to avoid the northern 

access point, cross over another disused clay put, and avoid Stewartby or incur significant 

cost and objections.  It is considered unlikely that this would be adopted. 

• To the immediate north, at Kempston Hardwick, a new route would have to cross (or fill in) the 

Kempston Hardwick pits but also cut through the brand new supermarket distribution 

warehouse area to the east of the MML and north of Wixams. 

• Further to the north, a proposal shared by Network Rail suggests an East-West station 

alignment to the north of the railway materials handling site but crossing into an open area 

next to the Recycling centre of former landfill site containing household / hazardous waste.  

This would be very difficult and/or expensive to build on because of the unstable ground 

conditions and puts the alignment on a trajectory through Elstow village, which would add 

costs and objections. 

• A route (Figure 5) to the north of the proposed Bedford Business Park crossing over to the 

thin corridor of land to the north of the landfill site would avoid some of these problems, but 

puts the alignment immediately to the south of the A421 which is possible but difficult 

because of other infrastructure such as the A421 pumping station and the Wilstead Road, 

which might need to be closed.  EWR could consider Kempston Hardwick station on the 

Marston Vale Lines as a means of creating a connection to Bedford, though this would 

probably be a very poor quality service.  The more probable scenario would be an 

interchange where it crosses the MML leading to a drop in services at Wixams. 

Figure 5: Kempston Hardwick - Elstow - Sandy route 
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3.2.2 Wixams at-grade interchange 

An alternate route within the Bedford South locations envelope is as shown in Figure 6, departing the 

Marston Vale line from north of Stewartby, as for the grade-separated interchange. 

Figure 6: Alternate option Stewartby - Cardington - Sandy 

 

The route would join the MML to the west of the existing tracks and provide new platforms on the 

opposite side and slightly north of the proposed Wixams station.  It would then continue north for 

approximately 1km and then break off on a double track flyover to run across the northern border of 

the landfill site and then alongside the southern edge of the A421, crossing over a pumping station.  It 

would turn away south of Cardington before taking an almost straight route to Sandy. 

This is one of the shorter routes that will have reduced journey times as a result, but the approach to 

the Wixams station may be complex and the double track flyover will be costly to deliver because of 

the long crossing of the MML at an oblique angle. It is approximately 3.5km longer than the grade-

separated interchange option described above. Passenger transfer would require two vertical 

movements and a short walk because the two stations will be slightly offset along the MML, so would 

add a little more inconvenience to the interchange.  

3.2.3  Bedford South Summary 

The constrained sites both sides of the MML mean that there are relatively few viable locations for a 

Bedford South station.  Two Bedford South station options (Figure 3 and Figure 6) enable a 

connection to the MML and the Wixams station.  One option (Figure 5) creates a relatively direct 

service through towards Cambridge with an interchange station just south of the A421 but this would 

not directly connect with the Wixams station and may even directly contribute to its demise.   

Whilst Bedford South could result in improved local land value and attract development, it would not 

provide a direct connection to Bedford town centre and hence does not meet BBC’s objectives.  Any 

Bedford South station might require mitigations such as dedicated shuttle bus services to the centre 
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of Bedford or an agreement with Train Operating Companies (TOCs) that tickets to ‘Bedford South’ / 

Wixams would include free connecting travel to/from Bedford Midland.  

Where it is less appealing to EWR is that demand from Bedford is likely to be heavily influenced by 

those coming by car, because the lack of any development to the west of the railway limits local 

access opportunities.  Similarly, the Kempston Hardwick connection is likely to undermine the case for 

the Wixams station which has strong political support. 

Of the Bedford South location options considered here, all are likely to be viable and although they 

require costly crossings, are still likely to be less expensive than the Bedford Midland options because 

of the reduced route lengths.   

The at-grade interchange option is more complex, and slightly longer, and therefore less likely to be 

favoured by EWR.  The grade separated interchange options appear viable, and although the MML 

high level interchange options would be expensive, they are likely to be cheaper than the at-grade 

option because of the reduced length overall. 

If the green corridor through the Wixams does not contain any ‘showstopper’ issues, then the grade-

separated interchange station here is likely to be the strongest competing option for the best of the 

Bedford Midland connections.  If the green corridor proves too difficult, then it is likely that the 

Kempston Hardwick route with an interchange near the A421 would be EWR’s best alternative, 

benefitting from transport links via the A421, access to the new business park, and a relatively short 

length of new railway. 

3.3 Bedford Midland (for routes D and E) 

EWR’s route diagrams (Figure 7) indicate that the Bedford Midland location for Routes D and E is 

connected from the Marston Vale line, though Bedford St Johns and into Bedford Midland station.  

From there, it follows the MML north before breaking off to the north-east and around the northern 

boundary of Bedford. 

Figure 7: Consultation summary maps for Routes D and E (source: East West Rail) 

 

There are different ways in which this might be achieved depending on how the EWR service is 

connected into Bedford Midland, as described below.   

In each case, options travelling via Bedford St Johns station are likely to be slow because of the tight 

curves, and would probably need the single track to be doubled.  Similarly, in each case, the 

additional services are likely to attract more traffic into the centre of Bedford, which is likely to require 

greater station parking provision and may need local traffic management improvement. 
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3.3.1 Fast lines access 

If the route were to try to access the fast lines through Bedford Midland, it would be highly disruptive 

to the MML because the northbound services would need to cross over five tracks requiring new 

crossovers that are currently not in place and requiring extensive (and expensive) signalling 

alterations.  In terms of the disruption to the existing network this would be a major exercise taking 

years to plan and implement. 

An alternative would be to introduce a flyover for the northbound services only which would need to 

start from the north bank of the river, rising up between the Electric Multiple Unit (EMU) sidings 

(Figure 8, Figure 9).  We understand that EWR has indicated that if a flyover is necessary it may need 

to relocate the carriage sidings, and our site visit confirms that the room for manoeuvre between the 

EMU sidings is very tight and would at the least require remodelling of the local layout, but this is not 

insurmountable. To provide a flyover here would require gradients of some 3% on either side of the 

high point, which would limit its use to the trains capable of achieving it.   

Figure 8: Potential flyover route into Bedford Midland station 

 

The creation of the flyover would mean the removal or diversion of the Ford End Road bridge.  This is 

no small undertaking and there is no immediately obvious solution to replicating the highway access 

this provides across the railway. 

Figure 9: View north of the EMU yard (northbound flyover route indicated with dotted red line) 

 

From the flyover, the northbound (Down) route would drop down into a new platform face on the back 

of platform 4 before joining the northbound Down Fast line just beyond the platform.  By re-joining the 
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railway after stopping at the platform, it would allow some opportunity to regularise the MML service.  

It is unlikely that the service could join the Down platform loop (platform 3) or Down Slow (platform 2) 

without remodelling the entire station, which would be an exercise likely to cost in the order of £50m-

£100m. 

From the north end of the platforms, the northbound route would need to continue on the MML for 

approximately 1km before breaking off on another flyover to turn east over the northern boundary of 

Bedford’s industrial and residential areas.  

A possible alternative to the northbound flyover on the southern approach to the station is to create a 

chord off the Marston Vale line some 2.3km further south to allow the northbound service to connect 

to the MML more easily.  The chord, shown in Figure 10 incorporates a grade change and 

modifications to the London Fire Brigade training centre.  At this stage, we have not ‘designed’ this, so 

it would be necessary to check there is sufficient length and space to fit it in.  Our site visit indicated 

the relative vertical distance between the rail levels of both services was approximately 6m, which 

suggests a chord length in the order of 800m is required as shown. 

Figure 10: Marston Vale chord connection 

 

In order to avoid the northbound EWR service blocking the route while stopping at Bedford Midland, it 

would be advantageous to create a new platform ‘5’ on the back of the existing Platform 4, which 

could be accessed via the existing arch to the south west of the station. This approach would avoid 

the cost and disruption of the flyover solution, but would result in blocking the MML train paths while a 

train were on the Down Fast before and after stopping in the new platform 5, limiting service resilience 

and capacity.  

If the Up Fast line were to be used through Bedford Midland, it would require flyovers into and out of 

the station area, and remodelling of the whole station to create a platform for the fast lines which does 

not currently exist.  It is not clear there would be enough space for the flyover structures. 

In summary, the cost and disruption of a connection into the fast lines is likely to make this option 

impractical. 

3.3.2 Slow lines access – existing platforms 

Recent platform capacity analysis by SLC Rail indicated that there is insufficient capacity on the slow 

lines and platform 3 to accommodate EWR trains and therefore this is not considered further. 
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3.3.3 Slow lines access – new platforms 

If the Marston Vale line is used to access the existing platforms 1 and 2 on the slow lines, the single 

line section through Bedford St Johns would need to be remodelled (Figure 11) so that this section 

does not become an unnecessary restraint on route capacity.  This would trigger the provision of a 

second platform but pedestrian access could be gained via the existing A6 overbridge. 

Network Rail has raised concerns that the remodelling would need to create a straight section of track 

for the second platform to comply with modern design standards.  This is certainly desirable, but 

where impractical, derogations from the standards may be sought and in this case, because the curve 

brings vehicles and their stepping distances closer to the platform, are in our view likely to be granted. 

Figure 11: Double tracking through Bedford St Johns single line section 

 

There are up and down routes from the river bridge into the slow lines through Bedford station though 

these would need to be remodelled to allow both tracks to pass relatively unhindered between the two 

adjacent sidings.  Where possible, slow connections may benefit from localised works to increase the 

speed of the various turnouts4 and crossovers5. 

Network Rail has identified that the long level crossing within the yard will need to be reviewed for the 

safety implications of increasing the number of trains passing through, but this is essentially to check 

that the existing protection measures are adequate or otherwise improve them.  A normal level 

crossing review study would also consider closure and an alternate means of access where 

practicable. 

 

 

                                                 
4 A turnout is a piece of track infrastructure that allows a train to turn off from the main through route onto a 

new track 
5 A crossover is a pair of turnouts with a connecting piece of track between them that allows a train to cross over 

from one track onto another track that is usually parallel to the first one 
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The two new tracks would continue north into two new through platforms, nominally ‘1a’ and ‘1b’.  

through platform 1a would be an extension of the existing bay platform.  1b would be entirely new.  

The creation of these new through platforms would require the reconstruction of the existing station 

and modification to the car park with probable addition of some multi-storey parking, though much of 

this would be to provided for anticipated increase in demand. 

Figure 12: Double tracks routed for two new platforms 

 

The creation of the two new tracks results in the loss of two turnbacks, one in the existing platform 1a 

terminus platform and the other north of the station.  Preliminary work by Network Rail suggests that 

trains turning back would be able to reverse in the two new platforms.  Because of the complex 

impacts on the signalling of the new trackwork, it is difficult to give an indication of costs.  Remodelling 

the station building and car parks may be in the order of £30-60m, with track and related works in the 

order of £15-£30m.   

North of the station, the tracks would rejoin the slow lines before the Bromham Road bridge for 

approximately 800m before breaking off east on a flat junction (because there would not easily be 

room for a flyover) to turn east over the northern boundary of Bedford’s industrial and residential 

areas. 

The presence of the Great Ouse river, and local topography makes this onward route relatively 

expensive per km because of the probable need for cuttings/embankments/short tunnels, the extent 

of which depends on the assumed ruling gradient of the railway.  EWR has indicated that this could 

be 0.8% if freight is to use the railway, or 1.25% otherwise, though modern passenger trains are 

usually capable of more than this. 
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Figure 13: Possible route alignment from Bedford north to the ECML 

 

The route profile shown in Figure 13 has a compressed horizontal scale making the gradient appear 

steeper than it is in practice.  Nevertheless, it does indicate several areas where steep gradients 

require cut or fill or tunnelling and viaducts to manage the variation in levels. 

Network Rail considers that the route would need to fly over the A6 (Paula Radcliffe Way) or 

otherwise that the road would need to be raised over the railway.  However, on a site visit, we 

identified a possible alternate strategy, of a lower level alignment passing under the A6 just to the 

south of the river and the highway viaduct, with the footprint indicated by the red trapezium in Figure 

14. 

Figure 14: View north West from Fairhill road towards A6 along proposed alignment  (in red) 

 

This route passes through a plot currently up for sale for employment land and would require the 

vertical realignment of Fairhill road over the new railway. 
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This variant would limit the impact on the MML to the periods when the EWR and MML share the 

same track, north of the station.  It therefore requires that there is sufficient operational capacity on 

the slow lines, though this has not yet been investigated. 

3.3.4 Bedford Midland summary 

Of the three variants described above, the Fast Lines connection is unlikely to be viable for cost and 

disruption reasons and may be rejected at this stage.  Similarly the limited capacity in the slow line 

platforms rules out their use for the EWR.  This leaves the only viable variant to provide two new 

platforms east of the station which is subject to the following conditions: 

• There are sufficient train paths on the slow lines north of Bedford to make it viable. 

• The operational impact / loss of service resilience on the slow lines does not carry 

unacceptable operating cost. 

• There are sufficient funds to support a station building reconstruction, car park modification, 

and new tracks – bearing in mind that a reconstructed station would be made to be more 

attractive and could help build demand. 

• There are sufficient funds to support the construction of the railway through more challenging 

topography north of Bedford Midland station. 

The overall viability of any option using Bedford Midland station will be dependent on the Eastward 

connection to Cambridge providing a short journey time and sufficient demand along the route to 

counteract the costs of the additional infrastructure involved in connecting with Bedford Midland 

station. 
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4 Options commentary 

4.1 Introduction 

In this section, we cover each of the shortlisted options defined by EWR, using their terminology and 

the images extracted from their report. For Routes A, B and C, we have assumed a grade-separated 

interchange at the Wixams (re-named ‘Bedford South’), and for Routes D and E we have assumed 

that the connection uses the existing platforms at Bedford Midland. 

We have considered each route as far as the East Coast Main Line (ECML) since the remainder of 

the route and its stations are a function of where the connection between the MML and ECML falls in 

relation to Sandy. 

4.2 Route A: Bedford South – Sandy (re-located south) 
– Cambridge (via Bassingbourn) 

Route A (Figure 15) runs from the Marston Vale line across the MML via a new interchange station at 

Bedford South, and then run across broadly open fields to arrive at or just south of Sandy station on a 

grade-separated interchange.  Thereafter it runs via Bassingbourn into Cambridge from the south. 

Figure 15: Route A 

 

The major advantage this route has for EWR is that it is relatively direct, simple and unobstructed, 

which reduces the length and difficulty of the route and supports reduced journey times.  It also 

provides a MML interchange station sufficiently close to Bedford to be useful as a parkway station and 

provides a better onward journey to Sandy which currently provides the largest local residential area 

and hence the highest local demand.  Route A is likely to be an attractive option to EWR because it 
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will probably cost the least to construct, will have the best journey times, will be least disruptive to 

existing railway operations, and give good access to demand at the Wixams and Sandy.  

This option does not meet BBC’s goal of providing an EWR station ‘in the centre of Bedford’, but it is 

likely to be the main competitor for any option that does fulfil BBC’s objectives. 

4.3 Route B: Bedford South – Sandy (re-located north) / 
Tempsford area / south of St Neots – Cambourne – 
Cambridge 

Figure 16: Route B 

 

Route B (Figure 16) runs from the Marston Vale line across the MML via a new Bedford South 

interchange station and then runs across broadly open fields to arrive at the ECML north of Sandy at 

a new station which is likely to become an interchange with the ECML.  To the east of the ECML, the 

route accesses Cambridge from the south via Cambourne.  

In most respects the constraints and impacts are the same for Bedford as for Route A.  Where this 

route differs from Route A is its movement to connect with the ECML north of Sandy.  The upper edge 

to the alignment area follows an unexpected path due north before approaching the ECML from 

Wyboston (Figure 16), though it is not immediately apparent why this should be worth doing.  

Otherwise, the route area is broadly dictated by the intent to demonstrate connectivity with a new 

station to the north of Sandy. 

It is anticipated that the extra distance incurred by this option over Route A would only be attractive to 

EWR if there were sufficient additional demand accessed by travelling north of Sandy at Tempsford 

and Cambourne to make it worthwhile. 
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It is unlikely (though not currently tested) that the ECML timetable would support both station stops at 

Tempsford and Sandy, in which case it is possible that services to Sandy might in due course be 

significantly reduced or even eventually be terminated. 

For BBC, the issues are the same as for Route A – it does not serve the centre of Bedford. 

4.4 Route C: Bedford South – Tempsford area – Sandy 
– Cambridge (via Bassingbourn) 

Figure 17: Route C 

 

Route C shown in Figure 17 adopts a similar starting configuration from the Marston Vale line across 

the MML and is similar to Route B except that this seems to be designed with the intent of running 

alongside ECML for a mile or so before breaking off again towards Bassingbourn. 

This is an extremely unusual approach because it will cost more in both capex and opex terms with 

very little benefit other than connecting both Tempsford and Sandy stations to the EWR route.  It is 

therefore assumed that the route would include a double track flyover to cross the ECML before 

running alongside the east side of the ECML.  If the route were to connect onto the ECML, this would 

probably add significant signalling costs, and an operational constraint onto the ECML. 

Although this picks up existing demand at Sandy and future demand at Tempsford, every passenger 

not wishing to get off at Sandy or Tempsford would suffer a significant journey time disbenefit of circa 

ten minutes, with dwell times and a diversion of approximately 13km. 

For the benefit of serving the relatively small populations of Sandy and a future expanded population 

Tempsford, the journey time penalties for the majority of customers, plus the additional capex of a 
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double track flyover and 13km of additional track are likely to make this option less attractive to EWR 

(and the majority of users) than Route A. 

However, either Tempsford or Sandy (but not both) could then become an at-grade interchange with 

the ECML, and residents of whichever town did not have the interchange could then make the 

connection with the ECML via EWR which would then create a very local travel demand. 

For BBC, the key issue is the same as for Routes A and B – it does not serve the centre of Bedford. 

4.5 Route D: Bedford Midland – Tempsford area – 
Sandy – Cambridge (via Bassingbourn) 

Figure 18: Route D 

 

Route D in Figure 18 does stop at Bedford Midland before passing to the north of Bedford and then 

East towards Tempsford and then a similar route profile to Route C.  Where it differs from Route C is 

that the connection between Bedford and Tempsford is more direct and hence presents better value 

in terms of connecting with additional demand for the cost of construction and operation. 

If Tempsford does not have sufficient future demand to justify the journey time and cost of stopping 

there, a variation on this theme would be to connect more directly between the top of Bedford and a 

new grade-separated interchange station slightly south of Sandy which would save on route miles. 

The relatively long route between the Marston Vale line and the ECML for Route D in comparison with 

Route A (approximately 34.6km and 18km respectively) implies approximate journey times6 between 

                                                 
6 To develop comparative journey times, we have back-calculated from EWR’s proposed journey times an 

assumed average operational speed of 90mph for Route A plus dwell times of 1 minute per station stop.  

Although this seems very high, we have used this as a baseline and assumed the average operational speed is 
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a common point on the Marston Vale line and Sandy station of 19 mins for Route D versus 9 minutes 

for Route A i.e. the diversion doubles the journey time between these two comparative points (the 

proportional difference is less when the whole route is considered).   

The comparative benefit of Route D is that it accesses increased demand at Bedford Midland and 

additional demand at Tempsford.  It is not possible at this time to say whether the business case is 

sufficiently improved by the additional demand to make Route D better than Route A or not.  

However, this is a route that achieves BBC’s core objective of connecting to Bedford Midland. 

4.6 Route E: Bedford Midland – Tempsford area / south 
of St Neots – Cambourne – Cambridge 

Figure 19: Route E 

 

Route E in Figure 19 stops at Bedford Midland and passes over the north of Bedford before heading 

East across largely open fields towards a new station at Tempsford on the ECML and on towards 

another new station at Cambourne.  From there, the route accesses Cambridge from the south. This 

route presents a relatively direct route between the north of Bedford and Cambridge, picking up two 

new areas of development reasonably efficiently.   

  

                                                 
reduced to 80mph for options via Bedford Midland because of slow sections on the station approach and exit.  

This gives a slightly longer journey time than those assumed by EWR which appear to use a similar operational 

speed throughout.  This is a very high level analysis and would need to be validated in due course. 
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It is anticipated that the new station at Tempsford would be grade separated, crossing the ECML but 

creating a new interchange.  As described for Route B, it is unlikely (though not currently tested) that 

the ECML timetable would support both station stops at Tempsford and Sandy, in which case it is 

possible that services to Sandy might in due course be significantly reduced or even eventually be 

terminated. 

The comparative distances and approximate journey times between a common point on the Marston 

Vale line and the ECML are 27.5km and 15 minutes for Route E versus 18km and 9.5 mins for Route 

A, i.e. a difference of 5.5 minutes.  This is much closer to being recoverable in business case terms 

but is heavily dependent on forecasted demand assumptions for Bedford Midland and the two new 

station locations at Tempsford and Cambourne. 

Therefore, since it achieves BBC’s aim of connecting the centre of Bedford and shorter differential in 

journey times to the best of the Bedford South options means that this Route is likely to be the 

strongest competitor of the Bedford Midland Routes.  This would benefit from strong local authority 

commitment to supporting development at Tempsford and Cambourne as well as improvements for 

access at Bedford Midland to strengthen the case for adopting high demand forecasts. 
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4.7 Summary of EWR proposed routes 

The consultation Routes proposed by EWR generally fall into two groups from the perspective of BBC 

– those that pass via a new Bedford South station (Routes A, B and C), and those that go via Bedford 

Midland station (Routes D and E).  Since the fundamental approach near Bedford for each group is 

the same for each of the routes within their groups, there are effectively only two Bedford station 

options proposed. 

We have investigated different ways in which both Bedford South and Bedford Midlands connections 

might be made.  We have concluded that if a Bedford south option were selected, it would most likely 

involve a grade-separated interchange at the Wixams passing over the MML at high level.  We have 

also concluded that if a Bedford Midland station option were selected, the only viable solution is likely 

to be through two through platforms to the east of the existing station.  These two solutions have then 

been adopted in the appraisal of the five Routes presented by EWR which has focussed on the 

sections between the Marston Vale line and the ECML. 

The Bedford South options are generally more direct, and may stimulate more local development of 

land in the area around the Wixams, but it will not directly benefit Bedford town centre and hence 

does not achieve BBC’s core aim for the EWR scheme. Of these schemes, it seems most likely that 

EWR will prefer Route A because it will probably cost the least to construct, will have the best journey 

times, will be least disruptive to existing railway operations, and give good access to demand at the 

Wixams and Sandy. Of the Bedford South schemes this is the one that BBC is most likely to be able 

to support, but would want to ensure that the Bedford South station is connected to the Wixams and 

that tickets for Bedford South/Wixams include free connectivity to Bedford Midland. 

The Bedford Midland options achieve the BBC’s core aim and might improve demand for the EWR 

scheme overall, but come at the price of increased construction costs, increased disruption during 

construction, longer journey times and increased operational costs, as well as increased congestion 

and other highway costs.  In addition, the more challenging topography of the route north of Bedford 

is likely to result in significantly higher route costs per km.  Whether the increased benefits will 

outweigh the increased costs depends to a great extent on the forecasted value of demand from 

development that does not currently exist. 

Of the two Bedford Midland schemes, Route E appears to have the strongest case to compete with 

Route A because of the relatively small comparative journey time increase, and relatively direct route 

after passing over the north of Bedford whilst achieving BBC’s critical goal of a connection to Bedford 

Midland. 

However, in our investigation of the EWR Routes, we identified an additional and alternate ‘Route F’ 

that may prove a compromise solution if a Bedford Midland solution seems unattainable, and this is 

described in section 5. 
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5 Alternate Route F: Elstow Road to Sandy 

Access to ‘the centre of Bedford’ via Bedford Midland comes at a capital cost, operating cost and 

journey time cost that may or may not be justified by the demand.  A Bedford South solution provides 

a more direct route from the Marston Vale lines to Sandy and Cambridge, but misses the centre of 

Bedford to the possible disbenefit to Bedford centre. 

As we have looked at this area, we have identified a possible alternate Route that might open up new 

opportunities as a compromise between access to the centre of Bedford and cost. 

Figure 20: Overview of Elstow Road to Sandy with connection to Bedford Midland station 

 

The route this option takes is largely along the original ‘Brain Line’ or ‘Varsity’ railway route that was 

closed in 1968 but has been largely retained as a walking/cycle route.  In our site visit, we have 

travelled along the publicly accessible parts of the route and identified that there are no 

insurmountable surface level physical obstructions.  We have, however, obtained details of a local 

gas transmission pipeline that runs along the route, though we are not able to say at this time what 

impact this may have.  In the worst case, the pipeline may need to be relocated at a suitable offset to 

the railway. 

Photos and a time-lapse video of the route are available via the following link: 

https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27  

With this option, the Wixams station as currently proposed to serve the new development would still 

be built but as a separate project to the EWR route. 

https://photos.app.goo.gl/bkFcs3KnwJ3SaNC27
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Figure 21: Public information board found on the shared path along the old railway line route 

 

Where the Marston Vale line turns north towards Bedford St Johns station, the historic route continues 

north east.  Just after leaving the existing Marston Vale line, there is a patch of low-grade industrial 

land that could be re-purposed for approx. 13,000 sq metres (500 spaces) station car parking off the 

Elstow Road (Figure 22) with a station adjacent to it on the new route as shown in Figure 23. 

Figure 22: Proposed site of Elstow Road station car park (panoramic view) 
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Figure 23: Location of Elstow Road station 

 

The blue circle shown is approximately 800m radius from St Pauls church Bedford, which might be 

considered as the historical centre of Bedford and illustrates that Bedford Midland and Elstow Road 

would be exactly the same distance from the church (as the crow flies).  The walking route from the 

town centre is reasonably direct, heading due south on St Mary’s Road.  A time-lapse video of the 

cycle route is shown at the link previously given. 

From Elstow Road station, the route passes between industrial units used by Stagecoach and others 

(Figure 24) to cross the A603, probably by means of a viaduct before dropping back down onto the 

historic track alignment unhindered for approximately 3km where it meets the A421.  Here, another 

bridge would be required for the railway or the road before continuing the historic rail alignment for 

another 5.6km. 

Figure 24: Views east, then west along historic route (shown with a dotted red centre line) 
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The embankments, cuttings and bridges (Figure 25) of the old railway route are easily visible for the 

majority of this section, and although they would not be suitable for the proposed railway in their 

current condition, it presents a clear indication of where the railway could run again.  

On the approach to Sandy, the historic alignment has been built upon, and this would require a slight 

realignment passing immediately north of Sandy for a new cross-interchange station. 

Figure 25: View west along foot/cycle path using one of the historic bridges 

 

Although much of this route is now used as a walking and cycling path, it would be possible to rebuild 

the railway and provide a new shared path alongside. 

On our site visit, we identified some specific features that would require design solutions, none of 

which seems to be insurmountable: 

• Crossing the A603 and the A421. 

• Crossing the various gas lines indicated on the route by means of red and white posts (Figure 

26).  There is, however, a local gas transmission network pipeline that may require relocating 

if this is a significant constraint on the railway. 

• Farm property to the north east of Willingdon where the public footpath diverts alongside the 

river. 
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Figure 26: Marker posts for gas pipes crossing or alongside the old rail route 

 

There are also signs of various bird watching and angling activities along the route, and there would 

be a need to consider the environmental implications very carefully.  However, it is likely that most of 

the routes proposed would have similar environmental considerations. 

The advantages of this option are that: 

• It puts a station ‘in the centre of Bedford’. 

• The station is reasonably easy to access from the new developments to the south of Bedford 

via the A6. 

• A new 500 space car park can be provided immediately next to the proposed Elstow Road 

station. 

• No railway flyovers are required (though a couple of viaducts are needed to cross significant 

roads), so route-km costs are comparatively low. 

• The route is on historic railway land that may retain certain legal powers and permissions 

originating from the limits of deviation for the original railway Act (this is a key part of the 

Planning Act 2008 for Development Consent Orders). 

• Minimal disruption to the existing railway network so very few railway interface costs. 

• The route is almost straight from Bedford to Sandy and on to Cambridge, minimising distance, 

route costs, and journey time while maximising value of time benefits. 
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However, the clear operational disadvantage is that it does not provide a direct interchange with the 

MML at Bedford Midland station.  This could be mitigated with the use of a dedicated shuttle service 

between Bedford Midland and a track extending slightly further south from Bedford St Johns.  The 

distance is only 1.3km, most of which already has working track infrastructure, and feeds directly into 

the terminus platform 1a at Bedford Midland. 

The link could be a heavy rail service, timed to coordinate with arriving services at Elstow Road so 

that passengers would have a total interchange time of no more than 5 minutes.  This would be the 

simplest solution, but operationally costly because of the need to provide a driver. 

With more consideration, alternative transport options might also be evaluated, such as: a heavy rail 

automated service shuttle (saving the operational cost of a driver); a light rail tram-type service; a bus 

shuttle service.  All of these would cost far less than one flyover. 

It is not currently known why this option has not been proposed as part of the consultation.  Previous 

correspondence between Network Rail, EWR and the BBC suggests that there was some concern 

about housing development on the route, environmental interest, the time taken for a shuttle bus to 

move passengers to and from Bedford Midland, and the need to retain the cycle path (but no mention 

of pipelines).  This caused previous work to be ‘paused’ rather than rejected pending a review of the 

train service specification. 

Although there is some housing development on the historical route approach into Sandy it is 

anticipated that the new route would divert around this locally to suit the eastern connections.  There 

are likely to be environmental impacts, as there will be for almost any route.  We agree that a shuttle 

bus is likely to get caught in traffic, which is why a heavy rail shuttle or similar would avoid such 

penalties.  And we also accept that a cycle path would need to be re-provided along with other 

localised access. 

It is possible that some other property, legal or environmental constraints have been identified by 

EWR that prevent the adoption of this route, but the concerns listed above are only design criteria, not 

reasons to reject it as an option.  It is therefore worth understanding from EWR why it was not 

discussed as part of any option presented since it currently appears to be a potentially viable and 

even desirable solution. 
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6 Performance criteria analysis 

6.1 Purpose of the analysis 

As part of our review, we have prepared some initial analysis on the costs and journey times 

presented by EWR in their consultation document in order to compare different options. 

To do this, we have developed estimated route lengths for each of EWR’s five routes, distinguishing 

between ‘journey time distances’ (i.e. the total distance travelled between ‘Bedford’ (Bedford Midland 

or Bedford South as appropriate) and Cambridge, and the ‘New construction distance’ (i.e. the total 

length of new railway to be constructed to complete the route). 

We have then used this to assess costs per km, and derive average operational speeds amongst 

other calculations to produce the preliminary graphs below in this section.  Each graph compares two 

sets of information with different units, so the blue relates to the axis on the left, the orange relates to 

the axis on the right.  This is done so that the ratios between the two information sets for each route 

can be considered. 

6.2 Route distance and cost comparisons 

Figure 27: Route distance and cost analysis 

 

The purpose of Figure 27 is to illustrate whether there is reasonable correlation between construction 

distance and cost.  The comparison between journey time distance between Bedford and Cambridge 

and new construction distance gives an idea how much of the route needs to be constructed for the 

costs indicated. 

Routes A to E indicate broadly similar ratios between route costs and new construction distance (circa 

£40m/km), but route costs proportionally increase for Routes D and E (£45m/km and £56m/km 

respectively).  This reflects the increased construction costs for the Bedford Midland options including 

the station and more expensive route structures north of Bedford Midland.   
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What is not so clear is why Route E costs per km are so much higher than Route D, given that after 

Bedford Midland, the new construction distance is only marginally higher than that for Route D. 

Overall, some of the average route costs themselves seem broadly in line with other industry figures 

for new heavy rail.  One of the earlier HS2 estimates in 2012 (only two years after the EWR baseline 

year of 2010) published unit rates suggesting about £30m/km, before overheads, which would 

typically take it to about £55m/km before risk/optimism bias.  Since EWR is not a high speed railway, 

the route can divert more easily around expensive obstacles, but it will have similar at grade 

construction costs and environmental allowances to consider. 

The new construction distances are shortest for Route A, then Route D, then Route E.   

6.3 Distance and Journey time comparisons 

Figure 28: Distance and journey time comparisons 

 

Figure 28 illustrates that Route A has the shortest route distance (50km) and journey time, reflecting 

the directness of route and the single station stop in between at Sandy.  Route E has the second 

shortest route distance (53km) between Bedford and Cambridge, but picks up Tempsford as a 

replacement for Sandy and an additional station (Cambourne).  Both routes D and E are shorter in 

terms of journey time distance than Routes B and C. 

EWR calculates that the additional station and 3km for Route E costs approximately one extra minute 

which seems an underestimate, particularly given the likely slow exit north from Bedford Midland.  

Conversely, Routes A and B seem disproportionally slow for their distances and it is not entirely clear 

why – especially for Route A which only has one intermediate stop and a relatively straight alignment.  
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6.4 Distance and average speed comparisons 

Figure 29: Distance and average speed comparisons 

 

Figure 29 has been developed to determine whether consistent average speeds have been assumed.  

The derived average speeds range between 82mph and 96mph, having removed assumed dwell 

times first.   

We might expect to see slower average speeds for Bedford Midland routes because the access into 

Bedford Midland via St Johns is slow, and the northbound exit from the MML may also restrict 

acceleration profiles.  In fact, at 96mph and 89mph for Routes D and E respectively, these are some 

of the fastest, which reflects the EWR assumptions of the use of Class 800 trains as a nominal 

‘modern train’ with a top speed of 125mph.  Whether this proves to be the case remains to be seen: 

the Class 800 is an intercity train, rather than a Diesel Multiple Unit that is more likely to be used on a 

suburban railway.   

A modern comparator would be the Class 1957 which has better acceleration than the IEP (max 

0.83m/s2 versus 0.7m/s2 for IEP8) but has a top speed of 100mph which it only achieves after six 

minutes.  In other words, by the time it has achieved this top speed it has travelled for approximately 

6.7km or 1/3 the distance between Bedford and the ECML. 

Without dwell times, the average speeds allow for acceleration, deceleration and continuous speed 

sections.  Attaining average speeds in excess of 85mph implies long sections of running at maximum 

speed, without need to slow down for stations or tight curves.   

Given the distance and layout of the routes, particularly Route D, these average speeds look very 

optimistic, which in turn suggests that the demand figures (which will be linked to journey times) could 

also be optimistic (for all Routes).  If this is the situation, then the Financial case will be worse, and 

there will be even greater focus on minimising cost and maximising demand. 

                                                 
7 https://eversholtrail.co.uk/fleet/class-195/  
8 http://www.hitachi.com/rev/pdf/2014/r2014_10_105.pdf  

https://eversholtrail.co.uk/fleet/class-195/
http://www.hitachi.com/rev/pdf/2014/r2014_10_105.pdf


Kilborn Consulting Limited Reference: 1661-TR-002 
Bedford Borough Council Revision: 0-5 DRAFT 
East West Rail Consultation Support Date: 06.03.19 
Preliminary options review Compiled by: J. Sindall 

 

Page 37 of 40 

 

6.5 Analysis summary 

The high level figures provided by EWR include several assumptions that are not always obvious.  

There are some unexpected results in our preliminary analysis as described above.  In particular the 

average journey speeds throughout, and disproportionately higher costs per km for Route E require 

further detail from EWR before we can understand their conclusions. 
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7 Further notes 

The following comments are specific responses to the questions requested by BBC. 

Q1: “What work/cost would be required at Bedford Station to facilitate a train stopping at the station 

approaching from the south via the Marston Vale line? This would of course depend upon the speed 

and size of train but as we don’t have a clear indication of this it is impossible to be specific so we 

would need to know implications for various speeds/size of train.” 

A1: The work required to gain access to Bedford Midland station has been outlined in section 4.5 

above.  The cost would be in the tens of millions, depending on the access route taken and the 

degree to which the station facilities were altered.  There appears to be enough length available to 

accommodate a train of about 240m.  Speed would not be a primary issue for a stopping service, 

other than the time it would block the MML. 

Q2: “Would it be necessary for Thameslink to move a depot to facilitate the use of the Marston line 

into Bedford as the EWR company have indicated and if so what is the approximate cost of this?” 

A2: It is likely that, at the least, there would be significant disruption to the carriage sidings operations 

during construction of any flyover or track remodelling exercise.  As well as construction costs in the 

tens of millions, there would be operational compensation costs.  If disruption were deemed too great, 

EWR may be forced to provide an alternate facility (in the tens of millions) which could become 

permanent on the grounds that a temporary facility would need to be fully provisioned and the 

remaining facility at Bedford is now suboptimal. 

Q3: “Would it be feasible to provide a split line at any point on the Marston Vale line to then run a new 

line into Bedford via the North (could this for instant go to Turvey and meet the old Northampton to 

Bedford line)?” 

Figure 30: 'Northern access' to Bedford Midland 

A3: We have briefly considered this 

(Figure 30), but are of the view that 

it would create a long diversionary 

route of approximately 12.5km in 

the form of elevated railway (to 

minimise flood storage volume loss) 

largely in the river flood plain.  It 

would need to exit Bedford Midland 

station in the direction of Bedford St 

Johns station and then along the 

historic route described in section 5. 

A route like this would require a 

double track flyover connecting into 

the MML and pick up the costs of an 

extended elevated section and 

journey time costs.  Although 

potentially viable, this will be 

expensive. 
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8 Conclusions 

BBC has a clear goal to ensure that the selected EWR route connects with ‘the centre of Bedford’. 

This goal is only achieved with EWR Routes D and E because routes A, B and C bypass Bedford to 

the south via a new ‘Bedford South’ station, likely to be located at the Wixams. 

Of the two Bedford Midlands routes, Option E seems likely to be preferable to BBC on balance, 

because it maintains a reasonably direct route to Cambridge after passing to the north of Bedford and 

therefore provides the shortest length and best journey times for the Bedford Midland routes. 

However, as the best ‘Bedford Midland’ Route, it competes with the best ‘Bedford South’ Route, which 

is likely to be Route A, because it is the simplest and shortest and hence has the least costs and best 

journey times. 

Routes E and A compete not only on least cost (in construction, operation and journey time terms), 

but also on demand.  Route E directly accesses the largest local population at Bedford, and two new 

development areas at Tempsford and Cambourne which will be critical to supporting the business 

case for this option.  Route A accesses the Wixams development which is constrained to the East 

side of the MML, the existing town of Sandy (plus any further local development), and with a potential 

future barracks at Bassingbourne. 

Without more detailed information on the likely future demand at each of the potential station areas 

and cost buildups for the route, it is not possible to determine the comparative business cases of 

these two options.  Nevertheless, Route E has the support of BBC because it achieves BBC’s goal 

and Route A does not. 

In our review of the Routes proposed by EWR, we have identified a further option, Route F, that 

adopts the former ‘Varsity line’ route closed in 1968.  None of the EWR options refers to this route, 

though our site visit identified that much of the historic infrastructure is present and we are not aware 

of insurmountable surface physical obstructions to prevent its reinstatement.  We have identified a 

local gas pipeline and this would need to be considered for impacts and possible mitigations. There 

may be hidden constraints that rule this option out in due course, but no critical issues have been 

identified in work carried out to date. 

The preliminary analysis on the performance data provided by EWR in their consultation document 

raises questions about the assumptions used.  In particular the basis of the journey times calculated, 

and the costs per km for new build railway – particularly for Route E. 
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Appendix A 
 

Documents Received 
 

Table 3: List of documents received 

Date Title 

30/1/19 EWR consultation document 

30/1/19 EWR technical report 

30/1/19 Route options map 

15/2/19 Paper SG015 East West Rail – Central Section Rail Industry Steering Group date 7th 

December 2016 

15/2/19 EWRCS Working Group minutes 8th May 2017 

18/2/19 Mineral and Waste Service comments on East West Rail Route options 

26/2/19 EWRCS – Bedford Midland cost drivers 0.9 BBC version 

05/3/19 Screenshots of the local pipelines and HV electricity networks 
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