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A new rail route to Oxford

e By using surplus platforms at the north end of station, the need to remodel the
station/relocate it at Oxpens would be avoided.

¢ New stations:

o Water Eaton Parkway, to serve Oxford’s northem and castern residential and
business areas, Kidlington, and as railhead for the A34 and A40, e.g. for
Witney. (A station at this site - “Kidlington grain silos” - is an aspiration in the
Oxford City Plan and Oxfordshire Local Transport Plan.)

o Bicester Village, to serve the town and the adjacent retail mall, and provide
capacity relief to Bicester North station for London traffic.

e Both Water Eaton and Bicester Village stations are adjacent to large car park areas
with dedicated junctions to trunk roads. The former would also be fully integrated into
the local bus system, and the high-quality park-and-1ide bus route to central Oxford

e Through rail service to High Wycombe

e Rail commuter service into Oxford from the north and east

e (If the Bicester Chord was constructed) Costs of the existing Bicester Town-Oxford
rail service would be escaped, as new London-Oxford service would replace it.

s Minimal delay importation, due to the potential for discrete “Chilten” tracks
between Oxford North Junction and Oxford station.

Maps showing the catchment areas for Water Eaton Parkway station are included in
Appendix A.

West Hampstead Interchange
Chiltern Railways are also developing a secondary aspiration for a major new rail interchange
at West Hampstead. This will give direct connections to over 200 stations throughout London

and the South East, including key development areas and international gateways. Oxford line
trains would serve this new interchange, thereby greatly improving Oxford’s connectivity.
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A new rail route to Oxford

Planning assumptions

It has been assumed that the provisions of the current Local, Structure and Local Transport
Plans will apply, in terms of both physical statements (Green Belt, Hentage Sites, ete.) and
population densities.

However, the growth of both the local and wider South East economies is creating an
unfulfilled demand for extra housing wn the area east of Oxford. Various private developers
have promoted new towns and bousing estates to tap into this demand, notably to the south of
Thame, and at Stone Basset (next to M40 Junction 7). Chiltem Railways and its holding
company are not associated with these schemes, which pre-date proposals to re-open the
railway, and which contravene the present Plans. The routings and business cases discussed
in this report therefore do not take account of any rail demand that such developments might
create.

Should any of these development proceed a railway will be even more necessary, to meet

governiment planning guidance (PPG13) and to mitigate environmental damage from the
increased road traffic that would otherwise result.
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5. Work Undertaken

Consultation:

The project has been discussed with major stakeholders including:
e Oxfordshire County Council
e Oxford City Council
e Buckinghamshire County Council
e South East England Regional Assembly
e  Government Office South East
e Railtrack (Great Western Zone)
o Highways Agency
» BMW (Cowley)
e GTE for Oxford Ltd.
e Sustrans
o Magdalen College, Oxford University (owners of Oxford Science Park)

Outline technical study

Laing Technology Group carried out an initial evaluation of the costs and practicality of re-
opening the original railway, and of constructing deviations where the trackbed is now
obstructed. As well as Laing’s in-house expertise on geo-technics, railway engineering and
construction, external advice was commissioned as follows:

e Land values and acquisition: Clutton & Co.

e Environmental and heritage issues: Oxfordshire Muscum Services
e Transport & Works Act: Schofield Lothian

e Quantities and costings: CITEX

e Tunnelling: Edmond Nuttall & Ce.

The costs identified in this work, in particular those associated with a tunnel to avoid
Wheatley village, demonstrated the need for more detailed work on a wider choice of route
options.

Engineering and Option Study

Scott Wilson Railways were cominissioned to produce an engineering study. This included
the selection and evaluation of a number of routes, and the selection, scoping and costing for
the preferred options. Issues considered included:

e Environmental, heritage and planning constraints (in co-operation with

Oxfordshire County Council)

¢ Floodplains and drainage

e (eotechnical risks

e Highways, and access to stations

e Condition of existing earthworks and structures

e New carthworks and structures, and the balance of cut and fill

e Connections with operational railway lines

¢ Indicative journey times

e Value engineering
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o Deliverability
e Costs

Bicester North chord

Initial surveys were carried out by Scott Wilson, and outiine design and cost estimates by
Laing Rail projects division.

Demand studies

Halcrow Fox undertook demand forecasts for the original (i.e. southern) route.

As the Scott Wilson engineering studies progressed it became clear that the alternative (i.e.
northern) route might be attractive. Steer Davies Gleave were therefore commissioned to
review the catchment areas for the stations on the two routes, to produce demand forecasts

comparing the two routes on a similar basis, and to evaluate economic benefits according to
cuwrrent NATA methodology.
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6. Existing and Former Railways
Southern corridor

The railway between High Wycombe, Princes Risborough and Thame was opened by the
Wycombe Railway Co. in 1862, and the extension through to Oxford in 1865. It was
afterwards incorporated in the Great Western Railway. The line closed to passengers in 1963,
and to through freight trains in 1965, and the track mostly lifted in 1969. The section between
Princes Risborough and Thame was retained for oil traffic until 1990, and subsequently
lifted. The railway remains in use between Kennington Junction and Cowley. Occasional oil
trains run to Littlemore siding, and [-2 trains of new cars each day from the BMW plant.
BMW are planning to increase their use of rail for both completed cars and inwards materials.

The single-track line was originally laid to broad gauge. It is apparent that sufficient land was
purchased for future double track, and that certain earthworks and underbridges were
designed to accommodate this. However, the resultant clearances would not meet current
standards, and much of the formation is at present only suited to a single track

Reinstatement of this line presents a number of problems:

¢ Between Princes Risborough and the divergence of the old Watlington branch ('
mile) the latter line is used by the Chinnor Steam Railway. The parallel trackbed of
the Oxford route is however clear.

» Onwards to Thame the route has been converted into a cycle path. However, Chiltern
Railways have secured an agreement with Sustrans for the future reinstatement of the
railway.

e The old Bledlow station building (by Ford level Crossing) has been converted to a
residence. The trackbed remains clear, but is very close to the building.

o  West of Thame station the railway has been built over with new housing.

e The bridge under the A329 west of Thame has been removed, and the cutting filled
with rubbish. There is a current planning application to use some of this land for
industrial purposes.

e Some of the trackbed west of the A329 has been ploughed up; as the line runs
essentially at ground ievel reinstatement would not be difficult.

e The spans have been removed from certain underbridges at Tiddington. The route
through Tiddington was at one time considered for a by-pass but Oxfordshire County
Council has formally dropped the scheme.

e The route has been breached by the M40 at junction 8, and the adjacent bridge over
the A40 removed. The earthworks remain, being used as protective bunds for the
motorway services area.

* New housing has been built on the site of Wheatley station; the overbridge there has
been demolished, and the trackbed west thereof also built over.

¢ The cutting approaching the east portal of Horspath Tunnel has been partially
backfilled with rubbish.

o It is understood that Horspath tunnel is dry and in reasonable structural condition.
However, it can only accommodate a single line.

e The car loading sidings at BMW Cowley now occupy the site of the former running
lines, and a level crossing across these sidings is the main intemal road link between
the northern and southern parts of the BMW plant.
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Beyond Cowley the railway 1s in reasonable condition, and the earthworks and structures
mostly suitable for double track. However, the bridges under the A4074, and over the River
Thames at Kennington can only accommodate a single line.

Northern Route

The railway from Bletchley via Bicester to Oxford was opened by the London & North
Western Railway in 1849, It was closed to passengers in 1967. A limited passenger service
between Oxford and Bicester Town was reinstated in 1989. The route is also used by a daily
freight train to the Bicester Military Railway, and several daily trains of household waste to
the Shanks & McEwan site at Calvert. The line between Claydon Junction and Bletchley 1s
derelict.

A number of proposals have been made to reinstate passenger services from Bicester
Onwards to Bletchley as part of the East-West Rail Link, and this is subject to a current RPP
bid. It is understood that the Strategic Rail Authority are also considering reopening the line
as a through freight route, for engineers’ trains to/from Hinksey depot, and for steel traffic
between South Wales and the East Midlands.

The line was originally laid with double track, but reduced to single track in the 1970s. It is
generally in poor condition, with a line speed of 30mph. The bndges across the river
Cherwell west of Islip (Mill Stream viaducts nos. 1 & 2} require replacement of longitudinal
timbers, and are subject to a lengthy 20mph restriction. Considerable work would be needed
before a frequent passenger service at commercially-competitive speeds could be operated. A
new platform was built at Islip station when passenger services were reintroduced, occupying
the trackbed of the former down line. However, there would be no problems in re-siting this
to reinstate double track.

The line between Princes Risborough and Bicester North was opened by the Great Western
Railway in 1910, It was laid with double track, and aligned for high-speed running. The line
was singled in [968; double track was re-instated by Chiltern Railways in 1998.

Other railway proposals

Several proposals were made in the late 1800s for rail routes approaching Oxford, from the
east. Parliamentary surveys for these are deposited in the Buckinghamshire and Oxfordshire
County Archives, and have been consulted accordingly. However, the proposed routes
included tunnelling under Brill Hill and/or crossing Ot Moor, and would not meet present day
environmental standards.
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7. Route options
Initial route options

A desk mapping exercise was undertaken to establish a number of route options that appeared
to either:

e Avoid problems with the original route
e Allow different markets to be served.

In total 16 different route sections were considered, giving broadly:

e Southern Corridor, with minimum deviations from the original route

e Alternative Southern Corridor, starting at a junction near Haddenham & Thame
Parkway station

e Central Cormridor, roughly following the line of the A40 west of junction &, and then
entering Oxford from the north

e Northem Corridor, utilising the existing Bicester Town-Oxford line.

These are shown on the map in the accompanying report.

Option Evaluation

Scott Wilson then undertook an evaluation of landforms, residential and industrial
development, highways, environmentally sensitive areas, and potential rail route radii and
gradients.

Relevant data was obtained from:

e Officers at Oxfordshire County Council (spatial planning, transport planning,
archaeclogy, sites & monuments, waste management)

o Oxford City Unitary Development Plan

» South Oxfordshire first deposit draft Local Plan

o Cherwell Local Plan

e  Wycombe District Local Plan

e English Nature

e Environment Agency

e English Heritage

Indicative quantities for earthworks and structures were established, together with the length
of overall route resulting from different combinations of sections, and the degree of
environmental mitigation required. This enabled order-of-magnitude costs to be determined.

Option Selection

The evaluation exercise 18 discussed in detail in the accompanying Scott Wilson report. [t
indicated that;
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The options forming the Central Route should be dropped (because of cost and the
environmental sensitivity of Ot Moor) (sections 114, 14, 11B).

On the Southern Corridor, the original route between the M40 and Cowley should
be dropped (due to the amount of property demolition need.d, and the constraints
of the single-line Horspath tunnel) (section &).

An altemative to the above, avoiding Wheatley and Horspath by means of a new
tunnel under Castle Hill, should be dropped (on grounds of cost) (section 7).

Use of the existing freight railway through Cowley should also be dropped (due to
the cost of remodelling rail sidings and site roadways at the BMW plant) (section
9).

The direct route from Toot Baldon to the Didcot-Chester line should be dropped
(due to the cost and environmental implications of 2 new Thames bridge, and the
loss of potential revenue from a station at Oxford Science Park) (section 6B).

The more northerly of the two new routes west from Haddenham & Thame
Parkway should be dropped on environmental grounds (section 15).

Three main options were therefore taken forward, and a further identified for future work, as
shown below:
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Southern Corridor: Princes Risborough-Oxford

This would use:

The original route (presently a cycle path) between Princes Risborough and the cast
side of Thame
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- A deviation around the south side of Thame

- The original route from the west side of Thame, through Tiddington, and on to the M4(

- A new route from the M40, following the River Thame, running south of Garsington
village and north of Toot Baldon

- Then swinging north-west past Sandford sewage works to join the Cowley-Kennington
Junction line at Oxford Science Park

The major works would be:

o Remodelled junction at Princes Risborough

e 4.5km of new alignment south of Thame

e New bridges over the B4445, B4012 and A329

* New bridge over the M40

e 1lkm of new alignment between the M40 and Oxford Science Park.
e New bridge over the B480.

e New junction at Oxford Science Park

e New stations at Thame, M40 Parkway and Oxford Science Park

Advantages include:

o Shortest overall route between Princes Risborough and Oxford

e Maximum use of the original formation, thus least disruption to landowners

o Use of new alignments minimised

e Junction adjacent to Princes Risborough station would facilitate trains
joining/splitting there.

*  Work can be phased, with initial operation as far as M40 Parlkway

Southern Corridor: Haddenham-Oxford
This would use:

- A new route from a point just north of Haddenham & Thame station, running parallel
with the River Thame to a connection with the original route at North Weston, near the

junction of the A418 and A329.
- Then as the route from Princes Risborough, above

The major works would be:

o New junction north of Haddenham & Thame Parkway

e 6.5km of new alignment between north/west of Thame, including floodwater
relief works

e New bridges over the A418 (twice) and 34011

o New bridge over the M40

e 11km new alignment between the M40 and Oxford Science Park

e Potential new station at Thame (north/west)

e New junction at Oxford Science Park

» New stations at M40 Parkway and Oxford Science Park
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Advantages would include:

* Asthe 1862 and 1910 routes run almost parallel north/west of Princes
Risborough, length of new/reinstated route is minimised (19.8km vs. 26kimn).

e The Chinnor Stearn Railway would not be disturbed (which may otherwise dictate
single track for the first %km west of Princes Risborough)

e The residence adjacent to the line at the old Bledlow station would be avoided

» The cycle path on the original route between Princes Risborough and Thame
would not be disturbed.

¢ Junction adjacent to Haddenham & Thame Parkway would facilitate trains
joining/splitting there

o Work can be phased, with initial operation as far as M40 Parkway

Northern Corridor: Arncott Chord
This would use:

- A new route from a point on the Princes Risborough—Bicester line near Piddington

- A new alignment running westwards via Ambroseden, joining the Bicester Town-
Oxford railway by the M40 overbridge

- Then using the existing railway to Oxford, which would reed substantial upgrading

Major works would be:

e New junction at Piddington, 15km north of Haddenham & Thame Parkway

s 3km of new constructton, on an embankment with no corresponding cuttings (with
a consequent need to import fill)

» Brndges over the B4011, the road through Ambroseden, and the military railway to
Bicester Ordnance Depot

e New junction by the bridge under the M40, south of junction 9.

e New station at Water Eaton Parkway

e Upgrading of 12.8km of the existing Bicester Town-Oxford line would also be
required.

Advantages include:

o New construction and re-instatement minimised

e  Only marginally longer than more direct southem routes

e Serves Water Eaton Parkway

¢ Serves Haddenham & Thame Parkway (thus allowing removal of some existing
Chiltern trains)

e Potential for dedicated line between Oxford North Junction and Oxford station,
thus minimising delay importation.

¢ Expensive remodelling/relocation of Oxford station would be avoided

» Much of the work would be common with that required for the East-West Rail
Link, thus potentially reducing costs for either project.
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However, this route would serve neither Thame, M40 Parkway nor Oxford Science Park, and
as the junction layout at Piddington would be remote from a station it would not facilitate
trains joining/splitting,

Northern Corridor: Bicester Chord

Subsequently a fourth route was identified. This would use:

- A new chord line leaving the Princes Risborough-Bicester line at a point just beyond
the bridge over the Ring Road, then curving west to meet the Claydon-Oxford line
ca.200m east of Bicester Town station

- Then via the existing railway to Oxford, as per the Arncott Chord route.

Major work would include:

New junction with the Chiltern line, lkm south of Bicester North station

Ca 0.8km chord line; this would be single track, steep and sharply curved (300m
radius), however, operation with DMUS would be quite practicable

New junction ca. 0.2km east of the present Bicester Town station

New station at Bicester Village (as a desirable but not essential replacement for
the existing Bicester Town station}

Upgrading of 18km of the existing railway west to Oxford.

Advantages would include:

The amount of new construction, and thus costs, would be reduced to the absolute
minimum

Most of the land required is already allocated for public transport purposes in the
Cherwell Local Plan.

And those identified for the Arncott Chord route.

Disadvantages would include a more indirect route, and the use of the level crossing
immediately east of Bicester Town station.

Stations — Southern Corridor

These would be located as follows:

Thame: on the south side of the town, adjacent to the B4012

Thame North (alternative to Thame): adjacent to the B4071 between Thame and
Long Crendon

M40 Parkway: At M40 Junction 8, adjacent to Wheatley motorway service area.
The platforms would be built on the embankment immediately west of the bridge
over the M40, and the car park in the waste land between the M40 and the spur
towards the A40. (Demand forecasts indicate that most rail passengers would
arrive over the A40 from Oxford, thus minimising congestion on the slip roads
leading firom the motorway.)

Oxford Science Park: At the eastern edge of the Science Park, ca 500m from the
A4074
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The cheice of route options indicated that the station initially proposed at Wheatley, adjacent
to the village, should not be progressed. Forecasts indicate that most of its potential traffic
would instead use M40 parkway station.

M40 Parkway station would be laid out as primary park-and-rde railhead, and Oxford
Science Park would have a secondary park-and-ride role. Thame/Thame North station would
have only a small car park, as the nearby Haddenham & Thame Parkway station already
fulfils the park-and-ride function.

Stations — Northern Corridor

These would be located as follows:

e Bicester Village: Just east of the A4] overbridge, and immediately adjacent to the
retail mall car park (if the Bicester Chord route chosen)

e  Water Eaton Parkway: At the Kidlington grain silos, between Kidlington and
North Oxford, where the A4165 crosses the railway. The station would form part
of the new Water Eaton (bus) park-and-ride site, and is ca. lkm from the
Ad44/A34/A40 junction complex.

Water Eaton Parkway would be laid out as primary park-and-ride railhead; Bicester Village,
would have a secondary park-and-ride role.

Specifications

The proposed railway(s) would be double track, except where this would be unduly
expensive. Maximum line speed would be 100mph, and 50mph at junctiors. The ruling
gradient for new alignment would be 1:100; however as the route would be primarily used by
passenger trains operated by Diesel Multiple Units (DMUSs), rather than heavy freight trains,
steeper gradients have been used where this would optimise costs. New bridges over public
highways would give a clearance over the road of 5.3m. Minimum curve radius would be
300m at juncticons, 1500m on plain line.

The Bicester chord line would be single track, on account of its short length. The amount of
double track required west of Bicester would depend on whether the East-West proposal also
proceeds.

All stations would have 200m-iong platforms to handle 8-car trains, with level access to all
areas. All stations would have a full range of passenger amenities, and would be manned
throughout service hours.

Authorisation

The first 3 preferred options would require powers under the Transport & Works Act,
together with planning permission for new stations. The Bicester Chord may only need
planming authonty, as it does not cross a public highway. Agreement of the Highways
Agency would be needed for connections to the motorway services and trunk roads at M40
Parkway station; Water Eaton Parkway already has suitable road connection in place, whilst
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at the other stations the highways matters are the responsibility of the local planning
authorities.

Risk

An initial Risk Register is included in Appendix B.

Conclusions

Reinstatement of the original railway throughout would be extremely costly, and cause
considerable environmental and social disruption. Alternative routes have therefore been
developed.

The options outlined above provide realistic routes for linking the Chiltern line with Oxford.
These are technically feasible and pose no significant engineering problems. They avoid
residential areas, areas of environmental sensitivity, and sites of scientific or herntage
importance, whilst serving key traffic objectives. Scott Wilson moreover conclude that these

are probably the only sensible options for a rail route in the corridor(s).

Further work is however needed to determine financial viability in detatl.
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8. Network Interfaces
Chiltern line

It is envisaged that the base service between Oxford and London Marylebone would be two
trains per hour, some of which would be new, and some extensions of existing Chiltern
services. The post-Evergreen 2 infrastructure and signalling south of Princes Risborough will
be able to accommodate these additional trains.

Market demand, and the ability to divert trains away from the existing Thames Valley
corridor, may result in a requirement for additional trains between Oxford and London. The
new line(s) would be able to accommodate these; south of Princes Risborough additional
infrastructure and signalling work may be necessary. The necessity, scope and cost of this
cannot be established until the Evergreen 2 package has been finalised, and it is not therefore
included in this report.

Line capacity may be maximised by Oxford trains being combined with others south of
Haddenham or Princes Risborough. Track and signalling layouts at the junction may
therefore need to be optimised for the splitting/joining of trains; the detailed costs of this have
not yet been evaluated.

Whilst the junction with the Chiltern Line will be controlled by the Marylebone IECC, it is
envisaged that the new line will be controlled by a separate signalling system.

Oxford Area - South

The Southemn Corndor would use the existing railway between Oxford Science Park and
Kennington Junction, with double track except for the short section under the A4074 and
across the River Thames; single track would be retained to avoid the expense of rebuilding
these bridges.

The present track layout at Kennington Junction allows through minning into Oxford, but line
capacity is constrained, as is platform capacity at Oxford station.

A conceptual layout has been designed for an extra bi-directional running line into Oxford,
using presently-redundant formation. However, there i1s a general requirement to remodel the
track, signalling and platformn layouts in the Oxford area, to add extra capacity for all
operators; this may be combined with relocating the station to a new site at Oxpens. Costs for
work north of Kennington Junction have not therefore been included in this report, as they
cannot at this stage be separately identified.

Oxford Area - North

The Northern Corridor joins the Dideot-Chester line at Oxford North Junction, and could use
the Up/Down main lines to access the existing but rarely-used bay platforms at the north end
of Oxford station. However, it would also be possible to reinstate the former LNW lines
between Oxford North and Oxford to give a totally discrete route for Chiltern (and also East-
West Rail Link) trains into Oxford station. Use of the presently-surplus bay platforms, and
the diversion of Oxford-London trains from the Thames Valley route to the new line, would
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solve many of the present capacity problems at Oxford station, and thus avoid the expense of
relocating to Oxpens.

Oxford-Bicester route

This route would also be part of the projected East-West Rail Link.

GTE for Oxford

GTE for Oxford Ltd. are proposing a guided busway (using O-bahn technology), running
adjacent to the railway from Wolvercote to Oxford station, and from Oxpens to Hinksey
(Redbridge bridge). The northem part of the busway would run on the eastern side of the
Didcot-Chester railway, the southern part on the western side (west of the Hinksey ballast
yard).

Discussions with GTE for Oxford Ltd. have indicated that the busway will complement the
Chiltern proposals for the Southemn Corridor. Infrastructure conflicts between Oxford and
Kennington Junction will be minimal, proposals to adopt the Kennington Junction- Cowley
raitway for bus use have been dropped, and GTE/rail connections at Oxford Science Park
would provide passenger and commercial benefits.

There will some conflicts between the bus and rail proposals for the northern route,
particularly in the vicinity of Oxford North Junction and at the north end of Oxford station.
These conflicts will arise with any proposal for greater use of the Oxford-Bicester Town line
(e.g. upgrading as a freight route to Bletchley, as proposed by the SRA), and doubts have
been expressed as to whether the northem part of the busway will actually proceed. A rail
service from Water Eaton Parkway to Oxford would in any reduce the need for the northern
busway.
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9. Journey times
Sectional running times — existing traction

Rail journey times have been established by Scott Wilson, and assume the use of Chiltern
Railways class 168/1 DMUs:

Sectional times with C1.168/1 DMUs
Southern Corndor Southemn Corridor Northern Corridor
(P. Risborough route) | (Haddenham route) { Arncott route)
Princes Risborough-Thame S mins 6 secs
Thame-M40 Parkway 5 mins 33 secs
Princes Risborough - M40 Parkway 11mins 20 secs
{excluding call at Thame North)
M40 Parkway-Oxford Science Park 6 mins 0 secs 6 mins 0 secs
Oxford Science Park - Oxford 5 mins 10 secs 5 mins 10 secs
P. Risborough — Water Eaton Parkway 23mins 0 secs
Water Eaton Parkway - Oxford 4 mins 0 secs

All times are start to stop, in minutes and seconds
Comparative times to London —existing tfraction

Estimated times to London Marylebone, including dwell times for calling at all the new
stations plus High Wycombe, are:

Journey times with C1.168/1 DMUs
To London, from Via
M40 Parkway 54 mins Southern Corridor
Oxford Science Park 61 mins Southern Corridor
Water Eaton Parkway 67 mins Northern Corridor
Gxford 67 mins Southern Corridor
Oxford 71 mins Northern Corridor
Oxford Av.57-70 mins | Great Western Main Line (existing route)
(fast trains, cl.166 or HST traction)

All times are in minutes and seconds

Note that the combination of reduced road feeder journey times, and the use of stations on the
“right” side of Oxford (i.e. M40 Parkway or Water Eaton Parkway instead of the existing
Oxford station) would result in door-to-door journey times being more competitive by the
new route.

New Rolling Stock

Chiltern Railways are current evaluating new DMU designs using 19 litre engines, compared
to the 14 litre units currently used. These would give significantly greater acceleration,
combined with 100mph top speed. Initial estimates are that Oxford-London journey times via
the Southern Corridor would reduce by up to 6 minutes, depending on stop patterns. A
proportionately greater fime saving would be achieved on the longer northem route.
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Revised Chiltern Line Speeds

Completion of a new route to Oxford is likely to be contemporary with the resignalling of the
Chiltemn Line between Princes Risborough and Marylebone, which will be required by early
in the next decade. This will give an opportunity to raise line speeds from their present level
to 100mph plus. A comparison with other radial routes from London indicates that this would
reduce journey times by a further 10-13 minutes, giving a potential Oxford —Marylebone time
of eca. 50 mimutes. This would be fully competitive with then Thames Valley route, and with
much shorter door-to-door joumeys for many passengers.
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10. Capital Costs

Laing Technology Estimate

Laing Technology produced initial cost estimates for a route along the Southern Corridor,
using the old trackbed where possible but with deviations to the south of Thame, and to the
south of Wheatley in tunnel.

The estimated total cost was £204m, including 50% contingency.

Whilst superseded by later work, this figure provides a useful benchmark.

Scoft Wilson Estimates
A breakdown of the costs as estimated by Scott Wilson are given in the accompanying report.

Costs for each of the preferred route options, including a foreshortened route to M40
Parkway only, are as below:

Infrastructure costs, throughout to Oxford*

Southern Corrider Northern Corridor
P. Risbhorough-Oxford Haddenham-Oxford Arncott Chord
Engineering £53m £54.2m £28.2m
Stations £11m £8m £2.5m
Signalling £20m £20m £15m
Environmental mitigation | £15m £15m £7m
Land acquisition £13m £13m £6m
Transport & Works Act £lm £1m £0.5m
Design £5m £5m £2m
Total ** £118.0m £116.2m £61.2m

* excluding between Kennington Junction/Oxford North Junction and Oxford station
** excluding network costs and contingencies

Infrastructure costs, to M40 Parkway only

Southem Cormidor

P. Risborough-Oxford Haddenham-Oxford
Engineering £21.3m £22.5m
Stations £7m £4m
Signalling £10m E10m
Environmental mitigation | £8m £8m
Land acquisition £6.5m £6.5m
Transport & Works Act £0.8m £0.8m
Design £3m £3m
Tota] ** £56.6m £54.8m

** excluding network costs and contingencies
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Full Indicative Estimates

These have been derived by taking the Scott Wilson estimates and

A new rail route to Oxford

network costs and contingencies.

adding allowances for

Infrastructure costs, throughout to Oxford*

Southern Corridor

Northern Cornidor

uplift P. Rishorough-Oxford Haddenham-Oxford | Amcoit Chord
%
Scott Wilson estimate £118.0m £116.2m £62.7m
Network Rail costs 2.5 £3.0m £2.9m £1.5m
Possession costs 2.0 £2.4m £2.3m £1.2m
TOC costs 35 £4.1m £4.1m £2.1m
Site management 5.0 £5.9m £5.8m £3.Im
Sub-Total £133.3m £131.3m £69.1m
Contingency 50 £66.7m £65.7m £34.6m
Total ** £200.0m £197.0m £95.8m**

* excluding between Kenningten Junction/Oxford Nerth Junction and Oxford station

** includes £17.1m contribution towards costs for upgrading the existing route

Infrastructure costs, fo M40 Parkway only

Southemn Corridor

uplift P. Risborough-Oxford Haddenham-Oxford
%

Scott Wilson estimate £56.6m £54 8m

Network Rail costs 2.5 £1.4m £1.4m

Possession costs 2.0 £1.1m £1.1m

TOC costs 3.5 £2.0m £1.9m

Site management 5.0 £2.8m £2.7m

Sub-Total £63.9m £61.9m

Contingency 50 £32.0m £30.1m

Total ** £95.9m £92.0m

The very considerable effect of adding contingencies will be noted.

Bicester Chord Route

Costs for this option have not been estimated to the same level of detail.

Infrastructure costs via Bicester Chord

uplift

%
Engineering costs - £22.9m
Preliminaries 25 £5.7m
Possession, TOC | 12 £2.8m
cost, management
costs
Sub-Total £31.4
Contingency 50 £15.7m
Total ** £47.1m*

* excludes costs for upgrading the existing route
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Value Engineering

There may be significant opportunity scope to reduce the above costs, e.g. by:

¢ Reducing the project scope (e.g. single tracking where appropriate)
¢ Re-examining the costs and benefits of Thame station

¢ Reviewing the impact of Network Rail Group and Line Standards, and
seeking derogations where appropriate.

¢ Detailed investigation of signalling requirements (currently ca.20-25% of
costs)

o Implementing actions identified by Laing Rail to reduce the cost of rail
projects generally.
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11. Demand, Revenue and Economic Benefits
Demand modelling

This was carried out by Halcrow Fox, for the Southern Corridor only. Subsequent work was
undertaken by Steer Davies Gleave, to evaluate relative station catchment areas, establish the
demand along the Northern Corridor, and to identify economic benefits in line with current
thinking.

Station Catchment Areas

The relative catchment areas for the existing Oxford station, Oxford Science Park and M40
Parkway stations (Southern Corridor), and Water Eaton Parkway station (Northern Corridor)
are mapped in Figs. 1,2,3 in Appendix A.

The impact of Oxford Science Park and M40 Parkway stations on Oxford city is apparent,
with their respective catchment areas extending through Headington and Cowley almost to
Magdalen Bridge, at the eastern end of the High Street. Taking into account population
densities within the forecast catchment area, it is also apparent that most traffic accessing
M40 Parkway station will travel along the A40 road. The impact on the slip roads leading
from the M40 will be slight, and unlikely to

Coatribute to congestion at Junction §.

The impact of Water Eaton Parkway is also apparent, with a catchment area extending
towards Summertown and Marston in Oxford city, and westward to Woodstock and Witney.

Figs 5,6,7 in Appendix D show the station catchment profile for the new stations. Of note is
the high proportion of “mature professionals” within the M40 Parkway catchment, with a
high propensity to travel. The Oxford Science Park catchment is less prosperous; however,
this does not reflect the presence of the Science Park itself. As a prestige business location
this can be expected to generate significant originating and destined traffic, independently of
any generated from nearby residential neighbourhoods. Also of note is the size of the Water
Eaton Parkeway catchment population, which would be similar to that for the main Oxford
station.

1t should be noted that these maps (and the subsequent calculation of generalised journey
Times) reflect off-peak journey times to stations, by car. They do not reflect the impact of
peak-hours, when the proposed new stations will be relatively more attractive (because the
car journey to them would be a contra-peak flow movement, whilst that to the existing station
is with-peak flow, and thus more congested). The ease of public fransport access to Water
Eaton Parkway (by the high-quality bus service) is also not reflected. The actual catchment
areas are thus likely to be larger than shown.

Generalised Journey Times to London
The location of the proposed new stations on the Southern Corridor will materially improve

access to the rail system from much of eastern and southern Oxford, and from a wide area of
eastern and central Oxfordshire. This results in greatly reduced door-to-door journey times to
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London, as mapped in Figs 7,8,9, Appendix D. This reduction in Generalised Journey Time
determines the market for the new railway in the Oxford-London market.

As well as the measured change in journey times, a perceptual change can also be expected,
in that passengers travelling from the Oxford suburbs to London will be travelling in the
“right” direction when accessing Oxford Science Park and M40 Parkway stations, as against
the “wrong” direction when accessing the existing Oxford station. However, Water Eaton
Parkway station would not benefit from this.

Other markets included

Commuting by rail info Oxford from the east (e.g. from Thame) is not currently possible by
rail. Such commuter flows have therefore been included in the demand forecasts.

Rail travel between Oxford and the regional sub-centre of High Wycombe is currently
inconvenient, involving a lengthy detour via Banbury, or a walk across the centre of Bicester.
However, there is significant social and economic interaction between Oxford and Wycombe,
and demand from this market has been included in the forecasts.

West Hampstead Interchange and Wembley Stadium

The proposed multi-modal interchange at West Hampstead would result in direct connections
to over 200 stations throughout London and the South East, and greatly increase journey
opportunities to/from Oxford. Halcrow Fox estimated that this would increase forecast
Oxford line revenues by 15% (10% of the line terminated at M40 Parkway).

This estimate has not been included in the demand forecasts at this stage.

The new national stadium at Wembley and the surrounding development area are likely to
become significant traffic generators. Chiltern Railways are currently discussing
improvements to Wembley Stadium station with Wembley National Stadium Ltd., local
authorities and property developers. Oxford line trains could call at Wembley Stadium, but
the potential extra revenues have not been included in the demand forecasts.

Abstraction from other rail services

Most of the revenue would be abstracted from car or coach travel, or be entirely new traffic
generated by the new train services. However, there would be significant amounts of traffic
abstracted from existing rail services (between 30% and 48% of total traffic). The revenue
from this traffic has not been included in the business case for the new route, which takes
account only of net revenue, new to rail.

The abstracted traffic would previcusly have used Oxford station, and to a lesser extent
Ddcot and Haddenham & Thame Parkway stations. Transfer of traffic to the new route will
release station car park spaces at, and on-train capacity from, these stations, and thus give
them the ability to handle other traffic resulting from the Thames Valley’s continuing
economic growth. However, no benefits for this have been included in the forecasts.
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Revenue forecasts - Southern Corridor

Throughout Oxford — London service

Rail Revenue to the new service

PV of 30 year revenue
stream (m)

PV of 30 year revenue
stream {(m)

2 tph from Oxford

2 tph from Oxford plus
further 2tph from M40

Parkway
Total £ 158.13 £ 186.89
Abstracted from Oxford £ 53.16 £ 56.04
Abstracted from Didcot £ 21.31 £ 2131
Abstracted from £ 12.29 £ 12.29
Haddenham/Risborough
Net revenue to Chiltern £14583 £174.60
Net UK Rail Revenue £ 71.36 £ 9725
Transfer from car £ 40.42 £ 4954
Transfer from coach £ 1376 £ 1475
Generated £ 17.18 £ 28.98
To London £ 65.064 £ RB.38
To Oxford £ 225 £ 225
To Wycombe £ 347 £ 6.62
Car park revenue £ 11.56 £ 13.15

Service from M40 Parkway only

Rail Revenue to the new service

PV of 30 year revenue
stream (m)

PV of 30 year revenue
stream (m)

2 toh from M40 Parkway 4 tph from M40 Parkway

Total £ 72.88 £ 104,07
Abstracted from Oxford £ 16.68 £ 1940
Abstracted from Didcot £ - £ -
Abstracted from £ 12.29 £ 1229
Haddenham/Risborough )

Net revenue to Chiltern £ 60.59 £ 9178
Net UK Rail Revenue £ 43.91 £ 72.38
Transfer from car £ 3406 £ 4923
Transfer from coach £ 3.06 £ 406
(Generated £ 6.79 £ 19.09
To London £ 40.79 £ 64.14
To Wycombe £ 312 £ 823
Car park revenue £ 647 £ 9.2
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Revenue forecasts — Northern Corridor

Throughout Oxford — London service

Rail Revenue to the new service PV of 30 year revenue stream
(m)
2 tph from Oxford
Total £103.52
Abstracted from Oxford £ 46,75
Abstracted from Didcot £ 1637
Net revenue to Chiltern £103.52
Net UK Rail Revenue £ 4041
Transfer from car £ 12.48
Transfer from coach £ 12.19
Generated £ 1479
To London £ 36.09
To Oxford £ 0.3%
To Wycombe £ 168
Car park revenue £ 459

Journey time elasticity

The revenues shown are for present rolling stock (cl.168). As noted, reduced journey times
would be possible in future.

[n-rail-vehicle joumey time elasticity is forecast as —1.0 for the Southern Corridor. The use of
higher-powered DMUs is expected to reduce Oxford-Marylebone journey times by ca. 6
minutes/8.9% (see Section 9 above). This would thus tead to an increase in the revenue
present values by a similar percentage, e.g. increasing net UK rail revenue for the 2 tph
service from £71.36m to £77.75m.

Higher joumey time elasticity is forecast for the Northem Corridor, due to the relative
slowness of the base Chiltern service. The use of higher-powered DMUs would therefore
increase net UK rail revenues from £40.4 1m to £44.45m.

A 50-minute journey time Oxford-London via M40 would increase revenues by ca. 25%
compared to those shown above.

A concomitant rise in economic benefits would also result.

Economic benefits

The new rail links to Oxford would create considerable economic benefits, particularly by
removing car traffic from Oxford’s historic city centre, and the congested radial routes
leading to it. This is to an extent counterbalanced by the longer road journey needed to access
the new stations, in particular M40 Parkway.

Non-user benefits have been derived from standard values for vehicle kilometres removed

from the road network, and calculated for the assumed split of congested and uncongested
roads.
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Other non-user benefits are unquantified, but include improved accessibility to employment
and services, economic growth, and convergence with government policies on tourism,
heritage protection, land use and public transport integration, brownfield regeneration, and
combating health- and social-exclusion.

User benefits are made up of timesavings for users (primarily in station access time), together

with safety benefits.

Economic benefits — Southern Corridor

Throughout Oxford-London service

PV of 30 year Benefit Stream
(m)

PV of 30 year Benefit Stream
()

2 tph from Oxford 2 tph from Oxford plus
further 2tph from M40
Parkway
Non-user benefits total £104.31 £122.62
Safety £ 31.29 £ 3679
Road congestion £ 52.15 £ 61.3]
Other - wider environmental £ 2086 £ 2452
User benefits £ 46.05 £ 5499

Service from M40 Parkway only

PV of 30 year Benefit Stream
(m)

PV of 30 year Benefit Stream
(m)

2 tph from M40 Parkway

4 tph from M40 Parkway

Naon-user benefits total £ 63.52 £ 70.7)
Safety £ 18.06 £ 2121
Road congestion £ 3176 £ 3536
Other - wider environmental £ 1270 £ 14,14
User benefits £ 28.09 £ 3020

Economic benefits — Northern Corridor

Throughout Oxford-London service

PV of 30 year Benefit Stream
(m)

2 tph from Oxford

Non-user benefits total £ 2382
Safery £ 715
Road congestion £ 1191
Other - wider environmenial £ 476
User benefits £ 16465
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12. Network benefits
A number of network benefits have been identified:
Southern Corridor

The location of the junction with the southern route at Kennington, south of Oxford station,
would allow through services between London, Oxford and points north and west thereof to
be diverted over the new line. The capacity of the single line over the Thames bridge at
Kennington, and the need to preserve service from Oxford to Reading and other Thames
valley points, suggest that 2 such trains per hour should be diverted, each way.

The benefits of diversion would include:

¢ More capacity for freight trains (especially maritime container traffic to/from
Southampton) between Oxford and Reading

e Less pressure at Reading; this station is already a bottleneck, and congestion will
increase as traffic grows in line with the Thames Valley economy.

e More capacity between Reading and London, and thus less need for 6-tracking

» [ess pressure at Paddington

o More car park capacity at Oxford and Didcot

e Diverted services would call at West Hampstead Interchange, giving connectional
opportunities not available at Paddington,

Recent discussions with the SRA’s Capacity Utilisation advisers indicates that short-term
capacity problems on the Great Western Main Line will be met by increasing train lengths
and altering stop patterns. Additional capacity via Princes Risborough could assist in this
scenario, by:

» Creating capacity for additional train path “width” to accommodate extra stops

» Removing some Oxford/Didcot passengers from peak services, thereby releasing

seats for stops at other stations
e (Creating additional “white space” for delay recovery.

The main benefits of the new route will however be gained in the medium- and long-term, by
which time economic growth in the Thames Valley can be expected to have used up any
capacity created in the short term.

Value of paths released

Determining the value of the capacity created has proved difficult. The appropriate measure
can range from the variable access charge paid by the “replacing” trains to the cost of the
incremental infrastructure that would otherwise be needed. Discussions with SDG and with
Railtrack’s Regulatory Economist in 2000 suggested that the value of 2 paths per hour each
way between Paddington and Oxford might be in the range:

£1.25mp.a  (marginal retail value of paths to Railtrack)

£7.2mp.a. (cost of creating extra capacity)
£12.3dm p.a. (net financtal and economic benefits, DMU services only)
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£19.18m p.a. (net financial and economic benefits, all services)

The median value of £7.2m has been in the Business Case.

Northern Corridor

The junction with the Didcot-Chester line at Oxford North junction would face south. This
would not affect services starting/terminating at Oxford, diversion of which would result in
the same benefits as shown above. An additional benefit would be that a discreet route could
be created between Oxford station and Oxford North junction, thereby removing any delay
importation between the Chiltern and Great Westemn lines.

The section between Bicester Town and Oxford also forms part of the proposed East-West
Rail Link. Upgrading of this section will therefore benefit both schemes.

The Oxford-Bicester line is currently used by a shuttle service of 12 trains/day each way
(Mon-Sat). If the Bicester Chord was built, and the new Oxford service trains operated via
Bicester Village, the shuftle service trains would no longer be required, resulting in an
estimated direct operating cost saving of £212k p.a.
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13. The Business Case
Data used

Capital costs, revenues and economic benefits are as set out above. A 3-year design and
construction period is assumed. Operating costs are based on Chiltern Railways emerging
costs for frain operations, stations and track access. Forecast revenues do not take account of
any future reduced journey times. Present values are calculated over 30 years, with a 6%
discount factor.

Scenarios evaluation, by corridor

Business cases have been modelled for the following routes:
» Southern Cormidor, Princes Risborough-Oxford, or to M40 only
¢ Southermn Cormridor, Haddenham & Thame-Oxford, or to M40 only
o Northemn Corndor, Oxford via Amcott Chord

In each case, it is assumed that 1 train per hour is an existing Chiltemn Railways service,
extended. For the routes via Haddenham & Thame, an offset factor has been included to take
account of certain Chiltern Railways trains which would not be needed if this station were
served by Oxford-London services.

Southern Corridor throughout to Oxford

Princes Rishorough-Oxford | Haddenham & Thame-
Oxford

2tph from Oxford (diverted | 2tph from Oxford (diverted
from GW line) plus 2 tph | from GW line) plus 2 tph
from M40 parkway from M40 parkway
£m present value £m present value

Net new UK rail revenue 97.25 97.25

Car park revenue 13.15 13.15

Non-user benefits 122.62 122.62

User benefits 54.99 54.99

Paths released 80.92 80.92

Total benefits 368.93 368.93

Opex 71.04 71.04

Offset for train mileage - -8.36

saved

capex 188.22 185.43

TOTAL COST 259.26 248.10

NPV 10.67 120.82

Cost:benefif ratio 1: 1.42 1.49
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Southern Corridor to M40 Parkway only

The eastern section of the Southern Corridor could form an initial stage.

Princes Risborough- Haddenham & Thame-M40

M40 Parkway only Parkway only

2tph 2tph

£m present value £m present value
Net new UK rail revenue 4391 43.91
Car park revenue 6.47 6.47
Non-user benefits 63.52 63.52
User benefits 28.09 28.09
Paths released - e
Total benefits 141.99 141.99
Opex 36.35 36.35
Offset for train mileage - -8.36
saved through Haddenham
capex 90.27 86.60
TOTAL COST 126.62 114.58
NPV 15.37 27.41
Cost:benefit ratio 1: 1.12 1.24

Northern Corridor throughout to Oxford

Via Arncott chord

Via Bicester chord®

2tph

2tph

£m present value

£m present value

Net new UK rail revenue 40.41 40.41

Car park revenue 4.59 4.59

Non-user benefits 23.82 23.82
User benefits 16.49 16.49
Paths released 80.92 80.92
Total benefits 166.23 166.23
Opex 50.11 50.11

Offset for train mileage -8.36 -8.36

saved through Haddenham

Offset for Oxford-Bicester - -2.36

train mileage saved

capex 90.16 64 2%%
TOTAL COST 131.19 103.59
NPV 35.04 62.64
Cost:benefit ratio 1: 1.27 1.60

* Qutline costs only ** including contribution to upgrading existing line, as estimated by Scott Wilson
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West Hampstead Interchange

The provision of a multi-modal Interchange at West Hampstead is forecast to add 15% for
demand for a service through te Oxford, and 10% to one terminating at M40 Parkway.

Estimated cost:benefit ratios that would result are:

Route Service | Cost:benefit ratio, 1:
Haddenham & Thame-Oxford 2+2tph | 1.66

Haddenham & Thame — M40 | 2tph 1.36

Parkway

Oxford via Arncoft chord 2tph 1.36

Oxford via Bicester chord 2tph 1.72

Capital Costs

The sceparios shown above are based on outline capital cost estimates which include high
levels of contingency allowance. Any reduction in these estimates will resuli in a significant
improvement to the Business Case.
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14. Conclusions and Recommendations

Demand

There is strong latent demand for a new rail route between Oxford and London. This is
primarily because new stations at Oxford Science Park, M40 Parkway or Water Eaton
Parkway would be sited at locations more convenient for Oxford’s residential and business
areas than is the present station. Provision of a new route would also open up new journey
opportunities, especially via the proposed West Hampstead Interchange. The rail system will
thus gain significant extra revenue, and market share will increase on a corridor where rail is
at present at a disadvantage.

Network Benefits
Provision of a new rail route between Oxford and London will bring significant network
benefits, by releasing capacity on parallel routes. The Northern Corridor will in addition

share much of the work needed for the East-West Rail Link, and by using surplus capacity at
Oxford station could obviate the need for the proposed relocation of that station.

Technical Viability
Like-for-like reinstatement of the original Princes Risborough-Oxford line is impractical.

However, alternative routes have been identified that are practicable in engineering and
environmental terms, and allow both new and existing markets to be served. These are:

» The Southem Corridor, from Princes Risborough to Oxford

o The Southern Corridor, from Haddenham & Thame to Oxford

¢ The Northern Corridor, via the Amcott Chord

e The Northern Corridor, via the Bicester Chord (subject to further evaluation}

The provision of a new rail link between Oxford and London is therefore possible.
Financial Viability

None of the route options appear to be financially viable.

Economic Viability

There 1s a positive economic case for both the Southem and the Northemn Corridors; lower
revenues/benefits and greater train mileage on the latter are offset by lower capital costs.

Comparative NPVs are:

e Southem Corridor from Princes Risborough [:1.42
»  Southern Cormmidor from Haddenham & Thame 1:1.49
¢ Northern Corridor, via Arncott 1:1.27
s Northem Corridor, via Bicester 1:1.60
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We therefore conclude that future work should concentrate on the Scuthern Corridor from
Haddenham & Thame, and the Northern Commidor via Bicester.

Construction of the new line as far as M40 Parkway only also has a positive NPV, albeit
lower (1.24); this might therefore form the first phase of a larger project.

The values above do not include the effect of West Hampstead Interchange; the combination
of the two projects further improves the viability of the new route to Oxford.

Capital Costs

It must be stressed that the capital costs used are still indicative, and subject to a large
contingency allowance. Reducing this allowance results will result w improved economic
viability, but does not alter the relative ranking of the varmous route options.

Timescales

Implementation of the proposal will require further detailed engineering and design works,
application for Transport and Works Act powers, and then a construction and commissioning
period of up to 3 years. It is therefore a project for the medium- rather than short-term.

The Thames Valley, the M40 corridor in the Oxford-Cambridge Knowledge Arc are regarded
as the powerhouses of the UK economy. Their centinuing growth demands innovative
infrastructure enhancements, and in particular new rail capacity. We therefore believe that a
new route to Oxford should form part of the rail industry’s future strategy for region.
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15.Recommendations for Future Work

Studies

The following work is now required to enable a final comparison to be made between the two
cormidors:

| Task Source Estimated cost Timescale
Southern  Cormidor: | Consultants £150,000 6 months
Site SUrveys,

engineering  design,
risk minimisation to

Level 2

Southerm Corridor: Consultants £20,000 Concurrent  with
Cost  estimates to above

Level 2

Northermn Cortridor: Consultants £50,000 4 months
Development of concurrent with
Bicester Chord, to above

Level 2, including
performance analysis

Development funding

We acknowledge the SRA’s present funding position. However, we believe that the proposals
offers significant benefits in the longer-term, and can be regarded in a similar light to the
proposed north-south links and other strategic prejects. Major funding will not be required
until later in the decade; meanwhile some expenditure on development is required.

This report is submitted to meet the Initial Proposal Development Obligations, as set out in
clause 7.3.of the franchise Output Plan. This states that:

7.3.1. The Franchise Operator will (using the standards of skill and care described)
develop and submit to the Authority the Initial proposals in respect of each of
the Proposed Outputs which the parties have agreed are suitable for
development.

We therefore look to the Authority to consider this Initial Proposal as outlined in Clause 7.4,
and to discuss the work needed to develop fully costed proposals in accordance with clause
7.5. of the Output Plan. This work will require an SRA contribution in accordance with the
arrangements for “Authority Developed Proposal Expenditure” as outlined in clause 7.4.5,
and we further seek the SRA’s agreement to activate this.
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Appendix A

Catchment Area Maps
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Appendix B

Risk Register
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Appendix C(i)

Infrastructure Costs Breakdown
- Southern Corridor
- Northern Corridor via Arncott
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Appendix C(ii)

Infrastructure Cost Breakdown
- Northern Corridor via Bicester
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