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1 Introduction 

1.1 Commission and Background to Study 

Arup was jointly appointed by West Yorkshire PTE (Metro) and the Worth Valley Joint 

Transport Committee (WVJTC) to undertake an assessment of the infrastructure and 

operational issues affecting the introduction of a commuter rail service on the Keighley and 

Worth Valley Railway (KWVR). This study builds upon a Faber Maunsell Report entitled 

‘Keighley and Worth Valley Railway Scheme Evaluation’, dated 19 November 2003 which 

examined the passenger demand forecasts, operational costs and potential funding 

arrangements. 

The local parish and town councillors are keen to develop a joint approach for introducing a 

daily service on the railway. In response to deteriorating traffic congestion in the Worth 

Valley that affects both car drivers and bus passengers, there is an aspiration to operate a 

commuter service to Keighley, providing connections to Leeds, Bradford and Skipton and 

complementing the existing tourist services. The timing of these tourist services is not 

conducive to encouraging commuting patterns by rail, and therefore additional services are 

required.   

Significant new housing has been completed in the Worth Valley during the last 10 years, 

and further development is planned. There have been some 700 new houses in the Worth 

Valley area in recent years and further residential development is planned at Ingrow, 

Oakworth and Haworth. There is also currently a shortage of car parking capacity at 

Keighley station.  

1.2 Study Brief 

A study brief was jointly prepared by Metro and WVJTC, with the intention that Arup build 

upon the earlier work completed by Faber Maunsell. The specific tasks comprise: 

• undertake an operational assessment of running an initial commuter service on the 

Keighley and Worth Valley Railway (KWVR); 

• identify any changes (to infrastructure or operating practices or staffing arrangements) 

that would be necessary to the current heritage railway operation to allow such a service 

to operate; 

• identify the staff resources that would be required to operate the service; 

• identify any regulatory requirements that would need to be met to allow the service to 

operate; 

• consider rolling stock options including an assessment of the strengths and weaknesses 

of various alternative approaches: 

� utilising existing KWVR stock; 

� operation by Northern or another train operator; 

� operation of new/ innovative modes such as Parry People Mover and Tram-Train; 

• propose timetable option(s) for the service; 

• identify the annual cost of operating the service for up to two potential options. 

Various meetings with KWVR, Northern and Metro have been convened during the study, 

and these discussions have informed the analysis presented in the report. 

It is recognised the business case outputs will need to be updated at a later date, since the 

Faber Maunsell report includes a number of outdated assumptions, but these changes are 

outside the current scope of work.  
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2 Existing Arrangements 

2.1 Ownership 

Existing rail services along the Worth Valley have been operated by the KWVR since 1968.  

The service is funded by ticket sales, other on-site revenue streams and the Keighley and 

Worth Valley Railway Trust, a registered charity.  The Trust’s income is derived from grants 

from bodies such as the Heritage Lottery Fund and from donations and legacies. 

2.2 Staffing 

The railway is primarily operated, maintained and managed by volunteers, with a small 

number of paid employees working in the shop, carrying out various administrative duties 

and for some midweek engineering activities. External contractors are used for more major 

works which are beyond the capabilities of the volunteers and their available plant. 

The volunteers are very committed running the heritage vehicles, particularly steam 

services.  Therefore KWVR do not believe the volunteers could resource the running of 

commuter services.   

KWVR note that as a minimum, the line could be operated by a staff of 4 (excluding train 

crew). This would comprise two persons to operate Oakworth Level Crossing and Damems 

Level Crossing, one on call maintenance person and a Responsible Officer, ultimately 

responsible for the safety of the line. One of these staff members would need to unlock the 

gated accesses at Keighley Station at the start of operations. 

The full staffing assessment is shown in section 4.4.2. 

2.3 Safety  

The KWVR Safety Management System is approved by the Health and Safety Executive, 

which permits it to operate trains under a Light Rail Order.  This Order removes some of the 

more onerous liabilities from the Railway, but limits its maximum speed to 25mph. 

The Safety Management System includes a Rule Book which provides details of the safe 

operation of the line.  It is strongly linked to the Network Rail Rule Book, and volunteers are 

generally aware of changes to the Network Rail (NWR) Rule Book, however the KWVR Rule 

Book does not seek to replicate the NWR rules.  KWVR have stated that should a direct 

conflict occur between their Rule Book and the Network Rail Rule Book, that if staff were 

required to work under both regimes, they would look to alter their Rule Book to avoid the 

conflict. 

2.4 Rolling Stock 

Rolling stock is generally sourced from the KWVR’s own stock of diesel and steam 

locomotives, multiple units and coaches.  These are generally characterised by heavy axle 

loaded, bogied vehicles. 

Occasional charter services also operate along the line usually mid week, although these 

services are generally operated by KWVR stock and staff.  Very occasionally, a non-KWVR 

vehicle is stabled at Keighley Station. 

It is noted that the KWVR does provide a rare opportunity under the Light Rail Order for an 

operator to trial an innovative vehicle. 

2.5 Train Operators 

All services on the KWVR are operated by KWVR. 

At Keighley, operations to Leeds, Bradford and Skipton are operated by Northern Rail.  

Northern Rail have been consulted as part of this study and make the following statement; 
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‘Northern as an established community rail operator would welcome discussions to be 

involved in potential services for the KWVR. Whilst we recognise this is the first step in any 

possible service and there is some way to go, we would be prepared to assist in building 

any commercial case for commuter services. 

The forthcoming Yorkshire and Humber RUS will propose improvements to services to and 

from Keighley on the Airedale line, which may assist any future plans and passenger 

numbers. There are hurdles to overcome and current train capacity for the Northern fleet is 

one, as we have little available to operate additional services. We do however expect new 

trains to be in operation from 2012 to supplement our current fleet, this will also be near the 

end of the current Northern franchise. It may be advantageous to formally discuss the 

franchise from 2013 encompassing a KWVR operation with the DfT. This gives time to plan, 

cost and promote services as well as taking into account the big industry changes 

associated with the Y&H RUS, CP4 and HLOS delivery of new vehicles to the franchise.’ 

National Express East Coast also runs an early morning service from Skipton via Keighley 

and Leeds, to London. 

2.6 Timetables 

The KWVR operate weekend services throughout the year, with weekday services added in 

during school holidays and on Bank Holidays. 

At the weekend, services start at Oxenhope at around 0900 hours and finish at 1810 hours. 

The first two services are diesel powered with steam services starting at 1100 hours (with 

the diesel continuing to provide the second steam service).  Depending on the timetable for 

the day, either diesel and steam services interlace for the rest of the day or the steam 

service provides the ongoing journeys.  Journey times from Oxenhope to Keighley are 

around 25 minutes, with 15 minutes allocated for turnround of diesel units and 20 minutes 

allocated for steam locomotives. 

During weekdays, services start at Oxenhope at around 1010 hours and finish around 1720 

hours.  Only the first service is diesel powered with steam services generally starting at 

1125 hours and continuing through the rest of the day.  Journey times from Oxenhope to 

Keighley are again 25 minutes, with 20 minutes generally allocated for steam locomotives at 

Oxenhope and 25 minutes at Keighley. The proposed commuter services would potentially 

conflict with the timing of late afternoon services. 

2.7 Fares and Income Streams 

Fares are advertised as follows; 

• Keighley to Oxenhope single - £4.50 

• Day Rover - £14 

• Family Day Rover - £33 

Through fares are also available from the National Rail network. 

Local Residents’ Railcards, costing £2 for 2 years are available for local residents and give 

half price fares.  Various other discounts are available for senior citizens, under 15s etc. 

Another significant income stream is from leasing station locations and trains for filming.  

KWVR noted that this is a competitive market which brings in a strong revenue stream. 

However, the film crews generally demand good access to the trackside areas and 

flexibility.  KWVR also note that films generate good advertising and raise the profile of the 

line. 
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2.8 Operational Infrastructure 

2.8.1 Track 

The track is generally comprised of bullhead rail on timber sleepers although significant 

lengths have been relayed in flat bottomed rail and there are significant lengths of concrete 

sleepers. Turnouts are generally low speed and manually operated by ground frames. The 

route is single track throughout, except for a passing loop at Damems. The maximum 

permitted line speed is 25mph.  

2.8.2 Signalling 

The main running line of the KWVR is operated either as a single section from and including 

Keighley platform 4 to Oxenhope, by a system of One Train Working (OTW) with Train Staff, 

or as two sections with an intermediate passing loop at Damems, allowing two trains to 

operate, by a system of Electric Token Block Working (ETBW) using Key Tokens. 

All connections to sidings and other non running lines are controlled by ground frames 

locked for the main line by Annett’s Locks. These locks are released by the OTW Staff or by 

a Key Token for the relevant section. 

At Keighley there is also provision for a system of Station Yard Working (SYW) using simple 

signalling controlled from the local ground frames. This enables local movements to be 

made within the station area, including on the main line, while the section beyond is 

occupied. It also enables the use of both platforms 3 and 4 for passenger movements. It is 

mainly used in connection with special events. A signal on the approach to Keighley 

protects the station and indicates to drivers whether or not SYW applies. When the main 

arm of this signal is at Danger a signalman’s key is released that in turn releases the 

Annett’s Locks on the ground frames at Keighley in place of the OTW Staff or a Key Token. 

ETBW is controlled by the signalbox at Damems Junction using No Signalman Key Token 

instruments at Oxenhope and Keighley. Intermediate Key Token instruments are provided at 

Haworth, Oakworth and Ingrow. Trains may leave the main line at any of these locations 

and replace the Token in the local instrument, releasing the section concerned for another 

train to enter. Similarly a train may obtain a Token from the local instrument at one of these 

locations to gain access to the main line once the section is clear. The loop at Damems 

Junction is fully signalled for running passenger movements to allow trains to pass each 

other. 

When not in use, the OTW Train Staff is normally kept in a secure location at Haworth. In 

order to implement ETBW, the OTW Train Staff has to be secured in the lever frame at 

Damems Junction. A train is usually present at Damems Junction, but need not be. To 

revert to OTW and close Damems Junction, all key tokens must be proved to be in the 

instruments and the through main line route set, whereupon the OTW Staff may be removed 

from the Damems Junction lever frame. Again, a train is usually present at Damems 

Junction, but need not be. 

The crossover from Keighley platform 3 to the main line is subject to severe speed 

restriction because of its geometry, being on a tight curve. It would be possible in principle 

to change the main line section to include platform 3 instead of platform 4 when SYW is not 

in use, but it would be necessary to replace the turnout with a much longer one to ease the 

speed restriction for this to be a practical alternative. There is also currently no shelter on 

platform 3 whereas platform 4 has a canopy. 

There are currently no track circuits, train detection being by electrical depression bar or, for 

annunciation only, by treadle. There is a requirement to introduce track circuits and a major 

upgrade of the signalling at Keighley is in its early stages. 
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2.8.3 Stations 

2.8.3.1 Keighley 

The KWVR have two side platforms at Keighley, platforms 3 and 4.  Network Rail has two 

platforms on the main line, platform 1 for Leeds bound services and platform 2 for Skipton 

bound services.  Pedestrian movement between platforms 2 and 3 is across platform, albeit 

through a lockable gate.  Pedestrian access between platforms 3 and 4 is either via a 

stepped underpass or a ramped overbridge.  The ramps are unlikely to satisfy current 

requirements for DDA access; however they do provide a practical means for a wheeled 

traveller to be assisted between platforms. 

The KWVR generally only uses platform 4 for their operations.  It was noted that the 

crossover to platform 3 can only be passed over at walking speed due to its sharp geometry 

on the curve.  (This could be improved through relaying.)  For this reason, it is suggested 

platform 4 may be more suitable for commuter services. 

Figure 2.1: Quail Map extract of Keighley Station (Section 2-54F) 

 

Source: Quail Maps 

2.8.3.2 Ingrow West 

Ingrow West has a single side platform on the western side.  The station is readily 

accessible from Halifax Road and ideally located next to a fairly dense residential area.  The 

Grove Mills development is 5 minutes walk to the south west of the station.  There are 

approximately 75 car parking spaces. The station site is shared with the Museum of Rail 

Travel operated by the Vintage Carriage Trust and Ingrow Loco, operated by the Bahamas 

Locomotive Society. 

Figure 2.2: Aerial photo of Ingrow Station 

 

Source: Google maps 
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2.8.3.3 Damems 

Damems is accessible via a very narrow, steep, partially surfaced lane.  It has a single side 

platform on the western side and a level crossing immediately adjacent. 

The Station House on the east side is let out to a private tenant as a residential property.  

We understand the main people using the station are those interchanging between trains. 

Photograph 2.3: Aerial photo of Damems Station 

 

Source: Google maps 

2.8.3.4 Oakworth 

Oakworth Station has a single platform on the northern side and a level crossing 

immediately adjacent.  It has car parking for approximately 12 cars, with additional public 

car parking just south of the level crossing. Attached to the station is an engineers yard 

housing KWVR stock and materials. Station Road, crossing the level crossing is a 

residential street with houses generally on one side only. 

Figure 2.4: Aerial photo of Oakworth Station 

 

Source: Google maps 

2.8.3.5 Haworth 

Haworth Station has a single platform on the eastern side, a public footbridge (for which 

KWVR have some liability) and souvenir shop.  There is extensive public car parking south 

of the station building at Haworth and on Mill Hey east of the station, although these are not 

restricted to rail passengers only. The station is surrounded by the village of Haworth which 

has relatively dense 3 storey residential buildings and plans for further residential 

development. 
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Figure 2.5: Aerial photo of Haworth Station 

 

Source: Google maps 

2.8.3.6 Oxenhope  

Oxenhope Station is the end of the line.  It has a single platform on the eastern side, head-

shunt and run-around loop.  There is car parking adjacent to the station building with 

additional overflow parking to the east, on the other side of the stream.  There are significant 

carriage maintenance and storage areas to the north and east of the station, a museum and 

café. 

Figure 2.6: Aerial photo of Oxenhope Station 

 

Source: Google maps 

2.8.4 Level Crossings 
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Damems Level Crossing at Damems Station is a manually operated gated crossing 

normally open to road traffic, protected by fixed 

signals. The crossing keeper, who also carries out 

station duties, receives warning of an approaching 

Down train (from Ingrow) by a treadle actuated 

annunciator and of an approaching Up train by 

telegraph bell signals from Oakworth, or Damems 

Junction if open. There are pedestrian gates 

alongside the road gates although these are 

generally left locked and closed.   

The lane is not generally accessible to road traffic, 

being both very steep and narrow.  The lane provides a link between Halifax Road in the 

east and ultimately Keighley Road in the west. 

Oakworth Level Crossing at Oakworth Station is 

a manually operated gated crossing normally 

open to road traffic, protected by fixed signals. 

The crossing keeper, who also carries out 

station duties, receives warning of an 

approaching Up train (from Haworth) by a 

treadle actuated annunciator and of an 

approaching Down train by telegraph bell signals 

from Damems Station, or Damems Junction if open. Again there are pedestrian gates 

alongside the road gates, but these are generally locked.   

Station Road is a far busier link, with significant numbers of road vehicles. The road has 

parking restrictions. 

It was noted that there are two pedestrian crossings at Oxenhope.  These are protected by 

Whistle Boards.  

2.8.5 Car Parking 

The car parking spaces at stations on the route are intended for use by visitors to the 

heritage railway. Consequently, additional arrangements would be needed for commuter 

parking if the KVWR did not suffer a reduction in passenger numbers as a result of fewer 

parking spaces being available, and thus discouraging passengers from using the heritage 

services. There are about 65 spaces at Keighley station with another 65 being provided as 

part of the adjacent college development, and a smaller number of free spaces at Oxenhope 

and Ingrow West, plus a pay and display facility at Haworth. It was noted that the spaces at 

Keighley Station are full very early in the morning from Northern Rail commuters. 

The previous Faber Maunsell report estimated an hourly rail service would generate around 

150 trips per day, although it is acknowledged this is an under estimation. The previous 

business case report did not consider the mode of access to stations. The demand 

forecasts assume population catchments of 800m, so the majority of trips could arrive on 

foot. However, it is likely a proportion of these journeys would use private car as the mode 

of access, and further analysis is needed to quantify the mode share of arrivals. 

Benchmarking data from other West Yorkshire stations could form part of the next phase of 

a business case assessment.  
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3 Ownership, Operations and Liabilities 

3.1 Introduction 

In this section, the ownership, operations and liability issues are examined.  The outcome of 

these considerations will influence other factors, including the choice of rolling stock, 

availability of train crew and costs. There are a number of scenarios which may provide 

opportunity for a commuter service to operate alongside the existing service pattern, whilst 

still providing surety to new commuters and protecting the commercial issues of KWVR.  

3.2 Potential Options 

The potential options could include: 

• Option 1: KWVR subcontract the operation of the commuter service to an established 

Train Operating Company who take their trains back to their depot outside of the Worth 

Valley.  The TOC drivers would need to be educated on the appropriate KWVR Safety 

Rules and Operating practices.  This could involve the Office of the Rail Regulator and 

Department for Transport as the service would operate either as an alteration to an 

existing franchise or a new mini-franchise.  By setting up a franchise and involving the 

DfT, it may be possible for the services to be subsidised.  The KWVR would be able to 

charge Track Access Charges to the TOC, to enable it to streamline maintenance 

practice and continue with asset renewal.  The amount of Track Access Charge would 

need to be discussed.  In our financial discussion, we have assumed that it would be 

similar to a Network Rail charge, at around £130,000 a year.  The franchise would 

require the services to be guaranteed and hence alternative arrangements would need 

to be made (e.g. bus replacement services) if the line was not available.  The penalties 

payable if the line was not available (due unplanned maintenance etc.) would become 

part of the franchise.  It is very unlikely that the franchise would permit the KWVR to 

close the line for planned events without the agreement of the TOC; 

• Option 2: KWVR operate commuter services using its own labour, rolling stock, rules 

and operating practices.  This would be a step change in the culture of the KWVR 

operations, and would not be consistent with their primary objective of providing 

volunteering opportunities for those interested in heritage rail operations.  It would also 

expose the Railway to revenue risk.  This option would however provide them with the 

greatest level of autonomy and control, a revenue stream and minimise their liabilities to 

the DfT or ORR (but not to their customers); 

• Option 3: KWVR subcontract the operation of the commuter service to a private rail 

operator who operates vehicles restricted to the Worth Valley Line.  This would remove 

some of the staffing requirements away from the KWVR volunteers but some 

involvement would be retained. This option would retain the flexibility of rolling stock 

options and potentially remove any confusion from drivers operating on two rail 

networks.  KWVR would receive fares but need to pay for the commuter operations.  

The KWVR could reinvest any profits but would need to make up any shortfall; 

• Option 4: KWVR lease the line for an agreed fee to a third party for the hours of the 

commuter service e.g. 0730 to 0930 hours and 1600 to 1830 hours. The third party 

operates under their safety management system and provides their own staff to operate 

services. The fee levied by KWVR on the operator will reflect the wear and tear caused 

by the commuter services and any management cost.  Companies such as EuRailCo, a 

joint venture of TransDev and RATP Group provide operations and asset management 

services to a number of heavy and light rail networks across Europe and are used to 

managing contracts with local authorities.  However, this would be the first example of 

this type of arrangement in the UK and the terms of the contract between the parties 

would have little precedent.  The operator is likely to be entitled to penalty payments 
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should the line not be available during the hours stipulated.  KWVR would be able to 

take a revenue stream from the lease of the line; 

• Option 5: The Local Authority or a third party takes ownership of the line either 

completely or as a lease from the KWVR during the week. However, a private company 

may be employed to manage the assets and operations.  This would be the first 

example of this arrangement in the UK, and the Local Authority / Third Party may be 

required to take the revenue risk for this service.  The KWVR would be able to take a 

revenue stream from the Local Authority / Third Party for the use of their line; 

• Option 6: The Worth Valley line is sold or leased back to Network Rail who would 

operate the line in a similar fashion to its other branch lines.  Assuming Network Rail 

would be interested in owning the line, this would be the least attractive solution for the 

volunteers of KWVR. Except for the siding areas, KWVR would lose all control over the 

line. They would also be charged a track access charge for operating services and be 

subject to performance penalty payment regimes if their services delayed another 

operator on the line. The inter-running of different train operators stock would follow well 

established procedures as used on the rest of the national network.  All vehicles would 

need to be fully compliant with Network Rail standards. 

It should be that Option 1 provides the closest comparison of a methodology that could 

operate within the framework of a Community Railway.  

3.3 Commentary on Options 

Initial discussions with KWVR have indicated Option 1 could represent the most attractive 

solution. Whilst the study brief suggests the service could be sub-contracted to Northern or 

another train operator, the former represents the only realistic solution to operate services. 

Option 1 therefore represents the preferred solution.  

Although Option 2 would provide KWVR the highest level of autonomy, it is recognised the 

commuter services do not provide a good “fit” with their current business model. The 

appetite for running these additional services may be limited, so it is acknowledged this 

approach does not represent the most effective solution. Furthermore, the implementation of 

Option 1 could also offer a more effective solution for procuring the required train crew.  

Whilst some form of franchising arrangement could be attractive for relatively large 

contracts, a relatively low frequency service could offer limited commercial appeal, 

particularly if the operator has a limited presence in the West Yorkshire market. This would 

reduce the commercial appetite for delivering Options 3 or 4.  

Option 5 represents an unlikely solution, since it is very unlikely Metro or a third party would 

be willing to take on the revenue risk for this service, regardless of whether future business 

case work suggests the service could be operated profitably. Network Rail’s commercial 

appetite for purchasing the KWVR route is uncertain (Option 6). However, there is limited 

precedent for this type of transaction, and there is no budget allocated in their Strategic 

Business Plan. 

3.4 Impact on KWVR 

The options provide compromise between risk, liabilities, revenue, flexibility and autonomy 

for KWVR and further study is needed to see how the management of these issues can be 

incorporated into the KWVR organisation and legal structure.  In general terms, for the 

KWVR to earn revenue from the venture, they must take on additional risk and liability, 

either in the form of revenue risk (Options 2 or 3) or availability of the line (Options 1, 4 or 5) 

or lose some or all of their existing control over the line (Option 6).  They must also have 

additional resources to manage these risks.  The revenue generated through a Track 

Access Charge or ticket sales should however, allow them to employ additional staff to 

manage their operations, maintain the line and reinvest in asset renewal although the 
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existing structure of the KWVR is likely to need to be amended to allow this to happen.  We 

should also bear in mind that currently KWVR take on all risk for revenue (ticket sales); if the 

trains don’t run, there are no ticket sales and hence no revenue.  These problems would 

generally occur if there were problems with the line or availability issues affecting the rolling 

stock. KWVR may also be required to take revenue risk on the commuter flows, and their 

appetite to take on these risks is unknown.  

With the exception of Option 6, all other options would require drivers to be trained in the 

KWVR safety rules and operating practices and KWVR will be responsible for ensuring the 

infrastructure is able to provide access for the rolling stock, in terms of ride quality, 

clearances etc. 

As well as providing the operational railway infrastructure, KWVR will be responsible for 

providing safe means of access to and from trains, for passengers.  While this is generally 

no different from their current operating regime, issues such as providing robust 

infrastructure to operate outside of daylight hours may incur additional costs to the KWVR. 

As all drivers will be trained in KWVR safety and operational practices, they will also need to 

operate to KWVR practices in terms of welfare, car parking and other such day to day 

issues.  The TOC would need to ensure that these facilities were adequate under their 

terms of employment with their staff. 
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4 Operational Feasibility 

4.1 Previous Analysis 

The Faber Maunsell Report identified a requirement for two diesel multiple units (DMUs) to 

operate a half hourly commuter service, given the estimated end-to-end journey time of 25 

minutes. Trains were assumed to call at all existing stations. A single unit would be required 

for an hourly service, although this frequency would be less attractive for passengers. 

Depending on the frequencies, the estimated operating costs presented in the Faber 

Maunsell report ranged from £320,000 to £640,000. The analysis suggested a significant 

subsidy per passenger would be required to financially support the service. 

Reviewing these assumptions forms a key part of this project, and a revised assessment of 

possible journey times, development of a concept timetable, and a wider review of the 

operational implications is presented. The rolling stock options and potential costs are also 

shown in Chapter 4. 

4.2 Revised Journey Times 

KWVR consider the estimated journey time of 25 minutes used in the Faber Maunsell report 

is reasonable when based on timings for steam and diesel services crossing at Damems 

Junction. An allowance for passing through the loop is therefore included. However, diesel 

services operating as the only train on the branch line have an end-to-end journey time of 

20 minutes if trains call at all intermediate stations. 

There is potential for journey times to be even further reduced, if commuter trains operating 

in the non-peak direction ran non-stop (for example, morning peak trains could run non-stop 

between Keighley and Oxenhope, helping to cut journey times. Alternatively in the evening 

peak, trains could return to Keighley from Oxenhope non-stop, thus saving journey time. A 

simple timetabling exercise based on typical acceleration and deceleration rates for a Class 

15X diesel multiple unit indicated an end to end journey time of 15 minutes and 30 seconds 

should be achievable. The timings for a Class 14X (Pacer unit) would be broadly similar.  

As a result, a departure every 45 minutes appears achievable, and this assumption has 

been incorporated into the development of the concept timetable shown in Section 4.3 

below.  

4.3 Proposed Timings of KWVR Commuter Services 

The key requirement of the KWVR commuter services is providing journey opportunities 

from stations between Oxenhope and Ingrow West to Keighley, for onward connections to 

Leeds, Bradford and Skipton. The timing of the KWVR connecting services requires careful 

thought, both to maximise the use of rolling stock, and to offer connecting journey 

opportunities that provide convenient arrival times in the main employment centres.  

The existing Airedale Line timetable has been examined to identify suitable timings that offer 

relatively short waiting times at Keighley. This is an important consideration, since a lengthy 

wait time at Keighley would reduce the attractiveness of the connecting service via the 

Worth Valley. A further complexity is that the operation of stopping services to Leeds and 

Bradford are about 15 minutes apart, to provide an even interval service between Shipley 

and Skipton.  

As a result, the timing of departures from Oxenhope is not necessarily every 45 minutes. 

Whilst there are potential benefits of adopting a standard interval pattern of departures for 

passengers between the Worth Valley and Keighley, the attractiveness of onward 

connections is a key determinant. Therefore, ensuring convenient connections to Leeds, 

Bradford and Skipton is expected to offer wider advantages, and as a result, the timetable 

has been developed to accommodate these other journey opportunities. Analysis of the 

2001 Census indicated the Journey to Work flows towards central Bradford from the Worth 
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Valley are larger than the flows to Leeds or Skipton. However, the largest number of 

passengers using the new commuter services could have a trip end in Leeds, since the 

journey time savings would be significantly greater compared with Bradford or Skipton. 

Suggested timings of the KWVR services, together with the timing of the connecting 

services have been identified in Table 4.1.  

Table 4.1: Proposed Conceptual Timetable – KWVR Commuter Services 

  

Station 

Services – AM Peak Services – PM Peak 

1 2 3 4 5 6 7 8 ECS 

N
o
rt
h
b
o
u
n
d
 

 Oxenhope 06:28 07:12 08:03 09:05  17.31 18.15 19.01 19.45 

 Keighley arrive 06:48 07.32 08.23 09:25  17.46 18.35  19.16  20.10 

C
o
n
n
e
c
ti
o
n
 t
o
: 

Keighley depart  

Leeds arrive 

06:56@ 

07:23 

07.37 

08.05 

08.28 

08.56 

09.31 

09.59 

     

Keighley depart 

Bradford FS arrive 

07.15 

07.39# 

07.45 

08.09 

08.45 

09.09 

09.45 

10.08 

     

Keighley depart 

Skipton arrive 

07.01 

07.17 

07.49 

08.05 

08.32 

08.47 

0932 

09.47 

     

S
o
u
th
b
o
u
n
d
 

C
o
n
n
e
c
ti
o
n
s
 f
ro
m
: 

Skipton depart 

Keighley arrive 

    16.49 

17.02 

17.28 

17.41 

18.16 

18.29 

19.00 

19.13 

 

Bradford FS depart 

Keighley arrive 

    16.40 

17.03 

17.11 

17.33 

18.11 

18.32 

18.41 

19.02 

 

Leeds depart 

Keighley arrive 

    16.26 

16.51 

17.20 

17.45 

17.56 

18.23 

18.50 

19.15 

 

 Keighley depart 05:59 06:52 07:37 08:45

** 

17.08 17.50 18.37 19.21  

 Oxenhope arrive 06:24 07:07 07:52 09:00 17.28 18.10 18.57 19.41  

Note  

# Arrive 07:22 by catching 06:56 and changing at Shipley 

@ London train departs at 07:05 arrive Leeds 07:29  

** Traincrew take Break at Keighley 

05+59 Keighley to Oxenhope ECS from Skipton at 05+44 

Timings in bold are KWVR services, timings in italics are connecting services. A 5 minute connectional time, the 

National standard, is assumed at Keighley. 

At certain times of the year the 17:08 Keighley to Oxenhope would be in conflict with the current KWVR heritage 

service which departs Keighley at 16:55.  KWVR have advised that they would amend their operation to avoid this 

clash.  By stabling the commuter train at Keighley during the summer, there is also an opportunity to interwork the 

KWVR and commuter services more effectively. 

It would also be possible to operate a further service from Oxenhope to provide arrivals in Leeds and Bradford 

around 10:30 to cater for leisure trips. This service may conflict with a heritage service on certain dates.  
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The two ECS services shown in Table 4.1 would incur a journey time of 25 minutes, with 

conductors required to turn on / off lighting at intermediate stations.  

It was agreed with KWVR it was important to provide these services during a morning peak 

to provide services which arrived in Bradford, Leeds and Skipton between 0730 and 0930 

hours and an evening peak which connected with services between 1600 and 1900 hours. 

This translates into providing connectivity with the following services: 

• 07.23, 08.05, 08.56 and 09.59 arrivals from Keighley in Leeds; 

• 07.39, 08.09, 09.09 and 10.08 arrivals from Keighley in Bradford; 

• 07.17, 08.05, 08.47 and 09.47 arrivals from Keighley in Skipton; 

• 16.26, 17.20, 17.56 and 18.50 departures from Leeds to Keighley; 

• 16.40, 17:11, 18.11 and 18.41 departures from Bradford to Keighley; 

• 16.49, 17.28, 18.32 and 19.00 departures from Skipton to Keighley. 

An additional KWVR service is operated during the evening peak period, reflecting the more 

dispersed demand pattern compared with the AM peak.  

It should be noted that the Network Rail High Level Output Statement (HLOS) and National 

Express East Coast proposals to serve Bradford and/or Skipton are likely to require a 

recasting of the Airedale Line services, which would require a simultaneous recasting of the 

Worth Valley commuter service. 

4.4 Operational Implications 

4.4.1 Interaction with Existing KWVR Services 

A journey time of 20 minutes if trains call at all intermediate stations, together with a timing 

of 15½ minutes for the return journey can only be achieved if the commuter service is the 

only train on the KWVR route. Journey times will inevitably be extended if the route is 

shared with other services. The present KWVR timetable varies dependent on weekday and 

time of the year. On summer weekdays, the last KWVR departs Keighley at 16.55, arriving 

at Oxenhope at 17.20. The timing of this last service (plus the associated northbound 

service from Oxenhope) would need to be revised, to ensure the commuter services had 

exclusive access to the Worth Valley line starting from 17.05. This issue does not arise 

during the morning peak period, since the commuter services have finished prior to the 

operation of existing KWVR heritage services. The retiming of the evening peak trains are 

not expected to be a major issue, since it is understood the operating hours of the KWVR 

trains are extended to encourage local tourism. Alternatively, this function could be fulfilled 

by the commuter service instead.  

4.4.2 Resourcing 

The proposed commuter service will, if resourced in isolation to the heritage service, require 

additional staff numbers as detailed below. 

• Train Drivers: If the service was operated as part of the Northern Rail franchise a 

minimum of two additional drivers would be required assuming they are provided from 

Skipton Depot. The duties would be integrated with the rest of the Northern Rail service. 

This may or may not generate the requirement for an additional Relief Driver depending 

on the overall workload. It is recommended that if Northern Rail operates the service 

with Skipton train crew the train works ECS from Skipton in the morning and returns in 

the evening. In the morning, there is no other train service to get the driver and 

conductor guard to Keighley. If an alternative resource approach is adopted, a discrete 

depot would be required, with a minimum of four drivers required. Two drivers would be 

required to operate the service, with a further two members of staff to cover holiday and 

sickness relief; 
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• Conductor Guards: If the service was operated as part of the Northern Rail franchise a 

minimum of two additional conductor guards would be required assuming they are 

provided from Skipton Depot. This may or may not generate the requirement for an 

additional Relief Conductor Guard depending on the overall workload. If an alternative 

scenario is adopted, a discrete depot would be required. A minimum of four conductor 

guards would be required, with two working the service and two others to cover holiday 

and sickness relief. It may be possible to cover these posts on a part time basis. The 

conductors would be required to issue train tickets; 

• Level Crossing Keepers: A minimum of four posts would be required together with two 

relief posts. These posts could be administered by part time staff. The pool of relief staff 

could be reduced by combining these posts with the Conductor Guards if Northern did 

not operate the service. Post holders could share the responsibility for unlocking 

Keighley Station and ensuring the lighting is in operation at all stations; 

• On Call Maintenance Person: A responsible person will be required to be on call for 

maintenance purposes. This staff input could be procured from suitably trained Level 

Crossing Keepers, from the current KVWR workforce or through a commercial 

agreement with a private company. 

• Responsible Officer:  During all operations, a responsible person must be nominated 

the Responsible Officer under the terms of the Light Railway Order.  This person must 

not necessarily be on site, however must be available to ensure the safe running of 

trains. 

4.5 Rolling Stock Considerations 

4.5.1 Initial Thoughts 

The choice of rolling stock would be influenced by a number of factors including: 

• Capacity: the previous business case assessment suggested an hourly service would 

generate about 70 people per train, although it is acknowledged these forecasts did not 

take account of various residential developments planned for the Worth Valley, including 

new dwellings at Grove Mills, Ingrow. Furthermore, various proposals at Haworth and 

Oxenhope would further increase train loadings. A maximum train loading of 100 may 

therefore be required based on likely future growth; 

• Affordability: light weight vehicles may offer potential cost savings compared with 

heavier diesel multiple units. These vehicles may not fully comply with mainline 

crashworthiness criteria. However, this may not be a constraint, assuming the service 

can be fully segregated from other operations; 

• Availability: if the service is procured as an extension to an existing franchise, the 

availability of rolling stock is a key consideration. Vehicles are generally cascaded down 

through train operators as new vehicles become available, and Northern is expected to 

benefit from the delivery of additional rolling stock; 

• Maintenance: KWVR has stated their facilities for rolling stock maintenance are 

currently full. The rolling stock proposed for commuter services must therefore be 

KWVR stock, or be maintained in a new facility along the line, or be maintained at one 

of the local heavy rail facilities e.g. Neville Hill (and hence be able to operate on the 

Network Rail main line) or be transportable by road for maintenance.  There are a small 

number of locations along the route where a new connection could be installed and road 

access provided for a new maintenance facility, alternatively land north-west of Bradford 

Road alongside the Skipton lines may provide an opportunity; 

• Compatibility: the line is not electrified, so diesel units will be required. There are other 

rolling stock compatibility issues, including clearances, wheel profile and platform 

heights.  KWVR have advised that the line is maintained in line with the former British 
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Rail platform stepping distances.  Using rolling stock previously deployed on British Rail 

infrastructure means issues of clearance and platform heights is unlikely to highlight any 

specific problems. Wheel/rail profile management may need to be monitored during 

operation to minimise wear but also to control wheel squeal and passenger comfort 

through phenomenon such as hunting.  A heavy vehicle, similar to the steam trains 

currently operating, will provide the greatest opportunity to manage this interface, but 

track wear and fuel economy will both increase. 

The study brief identified three possible rolling stock types, comprising units operated by 

Northern or another train operator, using existing KWVR stock, or a new / innovative 

solution including the Parry People Mover and tram-train. The suitability of these rolling 

stock types is also considered in conjunction with the availability of train crew (see analysis 

in Section 4.4.2 above). 

4.5.2 Existing KWVR Stock 

The steam trains operated by KWVR are supplemented by two diesel rail-bus units, a Class 

101 unit and a Class 108. These units are generally deployed on the first few services each 

day, and there is potential to operate these trains more intensively for the proposed 

commuter services.  An additional unit would be required if, due to reliability concerns, it 

was proposed to run one train in service, one on standby and one undergoing maintenance. 

These units have been “retired”, so the feasibility of using these elderly units more 

intensively needs to be carefully considered. Despite the recent improvements, the potential 

reliability needs to be carefully considered, particularly if the daily mileages are significantly 

increased. The resulting requirement for additional maintenance, possibly undertaken by 

KWVR, in response to these higher mileages needs to be taken into account when 

evaluating the suitability of deploying existing KWVR stock to cover these commuter 

services. As a result, rolling stock availability and the extra maintenance requirements may 

be a consideration affecting the attractiveness of this option and a major overhaul should be 

allowed for prior to using the units for the commuter operations.  Using KWVR stock for the 

commuter services would be comparable to Option 2 described in Chapter 3.  

4.5.3 Existing Northern Stock 

Northern currently operates a mixture of diesel units including Class 14X and 15X trains. 

Recently, the DfT announced proposals to “fast-track” the introduction of additional rolling 

stock, although the main purpose of the extra units is alleviating existing overcrowding 

problems.  

Various changes to existing rolling stock fleets will commence shortly, with new units 

procured, and other trains cascaded. For example, Northern are expected to receive around 

158 diesel vehicles, including a number of wholly new vehicles dependent on the cascade of 

other rolling stock. There are a number of Pacer units currently operated by Northern, and 

several authorities are examining the feasibility of replacing these units with a more modern, 

comfortable alternative. These replacements could release a number of diesel units for the 

KWVR railway. However, the likelihood of procuring the required rolling stock is fairly 

limited, since the extra units do not form part of the High Level Output Statement (HLOS) 

and a business case demonstrating the financial and economic case to include these 

proposals in the next Northern franchise is still to be proven. 

One of the principal advantages offered by deploying Northern rolling stock is the increased 

rolling stock availability if taken from a larger pool of vehicles. Access to a larger pool of 

vehicles would increase the likelihood of services being operated, even in the event of 

reliability problems affecting some trains. This proposal would be similar to Option 1 

described earlier.  

4.5.4 Innovative Technology – Parry People Mover 

Two innovative technologies are also considered. The Parry People Mover is in the process 

of being introduced on the Stourbridge branch line in the West Midlands, offering a high 
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frequency service, resulting in a reduced operating cost per train kilometre. The vehicle is 

ideally suited to rural branch lines where passenger loadings are relatively low. PPM offers 

a number of environmental advantages compared with other modes of transport, with 

energy consumption significantly lower than other modes, car, bus or alternative rail. The 

system uses a rotating flywheel to store kinetic energy that is used to power each vehicle. 

The flywheel allows the direct capture of brake energy (when slowing down or descending 

gradients) and its re-use for acceleration.  

The PPM is particularly suited to solving two challenges facing local transport planning: 

• implementing high quality public transport in smaller urban centres; 

• reducing the need for public subsidy by local rail services. 

If PPM railcars are used as an alternative to conventional diesel rolling stock, the benefits of 

lower energy, maintenance and lease costs will be apparent in the total costs. Furthermore, 

the costs of track maintenance will be reduced as the lighter PPM vehicles cause less 

damage. However, there are a number of possible limitations with the PPM technology. 

Whilst vehicle approvals have been obtained from Her Majesty’s Vehicle Inspectorate for a 

number of operational examples including the Stourbridge branch line, the crash-worthiness 

of the rolling stock is likely to be an issue. Necessary derogations were obtained, 

recognising these networks were effectively isolated from the national rail network. A 

dedicated depot has been constructed for the Stourbridge route. The potential inter-

operability with other services, both on the main line and with other KWVR services is a 

potential show-stopper for this option.  

4.5.5 Innovative Technology – Tram-Train  

Tram-train technology represents a potential innovative solution for the KWVR. Tram-train 

uses vehicles based on light rail technology that can operate on both the existing heavy rail 

network and on-street alignments through city centres. These vehicles can interoperate with 

other passenger and freight services. Tram-train offers a number of potential advantages 

compared with heavy rail, since vehicles are lighter than conventional heavy rail units, thus 

helping to reduce track maintenance requirements. Operating costs per train kilometre for 

tram-train could also be reduced compared with the heavy rail alternative thus offering 

financial savings. Tram-train vehicles offer improved acceleration/deceleration 

characteristics compared with heavy rail, potentially creating opportunities to include new 

stations without extending the end-to-end journey times. Tram-train vehicles are capable of 

inter-operating with other rolling stock (assuming line speeds are 100mph or less), thus 

potentially allowing access to depots and maintenance facilities elsewhere.  

Several major rolling stock manufacturers have already developed tram-train vehicles using 

electric or hybrid (diesel and electric) traction.  Hybrid vehicles could be operated using 

electric traction in the city centre to deliver environmental benefits, with diesel power or 

stored energy elsewhere to reduce costs. 

Tram-train offers potential to enhance rail services that contribute to wider objectives, 

including solutions to improve public transport connectivity to key destinations. A number of 

continental cities have developed networks, but the number of UK examples is very limited. 

In recognition of the benefits offered by tram-train elsewhere, the Department for Transport 

(DfT), in conjunction with Northern Rail and Network Rail, are introducing tram-train on the 

Penistone Line between Huddersfield and Sheffield from 2010. The first phase of the trial, 

which runs for two years, will examine the environmental benefits, operating cost savings 

and technical suitability of tram-trains as well as testing how popular the vehicles are with 

passengers on the route. A second phase of the trial could link the heavy rail network with 

the Sheffield Supertram network. The outcomes from the trial will provide a number of 

important lessons to apply to other emerging schemes elsewhere in the UK.  

The suitability of tram-train for the KWVR may be limited, since the principal benefit offered 

by this technology is the opportunity to run on-street to improve accessibility to key urban 
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centres. The timescales for introducing a tram-train vehicle also requires further 

consideration, given the significance of the Penistone Line trial.  

4.6 Operating Costs 

4.6.1 Background 

There are a number of potential methodologies to calculate operating costs. The operating 

costs include the full lease costs and staff costs, even though the units could be deployed 

on other services during the daytime. The study brief requires operating costs for two 

different rolling stock scenarios to be calculated.  

4.6.2 Benchmarking Previous Cost Estimates 

The Faber Maunsell report included estimates of annual lease and operational costs. The 

rolling stock lease cost was £170,000 for an hourly service using a 1-car Class 153, plus an 

additional £59,000 for operational costs. However, the lease costs were updated and 

calculated assuming a 2-car Class 150 unit (£260,000). Both estimates were subsequently 

reported as under-estimates of total operating costs.  

4.6.3 Calculation of Operating Costs 

Whilst there are published data sources illustrating train operating costs (for example, Rail 

Industry Monitor), the availability of data highlighting costs for the innovative rolling stock 

alternatives is restricted. The PPM website indicates the costs savings will be achieved 

through lower energy costs, maintenance and lease costs. We have been unable to obtain 

publicly available information indicating the likely operating costs per kilometre for a PPM.  

As part of previous project work, we are aware the likely operating costs for tram-train could 

be around 20 to 30% lower than a conventional diesel multiple unit. Operating costs for 

conventional heavy rail and tram-train vehicles have been calculated, and shown in Table 

4.2 below. The estimated costs for DMU option is around £550,000 per annum. Rolling 

stock lease costs account for around 40% of the total, whilst staff (drivers and conductors) 

costs account for a further 25%. Although existing KWVR services are operated by 

volunteers, and hence do not incur any staff (train crew) costs, it is assumed the proposed 

commuter services would be operated by Northern staff. As a result, some staff costs would 

be incurred. The allowance for fuel and maintenance costs is £86,000, whilst £130,000 is 

required for the track access costs. Track access costs are relatively complex to calculate, 

and the estimate is based on typical assumptions normally applied to the national rail 

network. It is therefore acknowledged this cost may be over-estimated in the context of the 

KWVR. Further dialogue with Network Rail is needed to calculate this change, given the 

specific characteristics of the KWVR Line. The operating costs for tram-train are around 

30% lower, around £385,000 per annum.  

Table 4.2 Estimated Operating Costs (£’000’s) 

Calculation DMU Tram-Train 

Rolling stock lease costs 204,000 142,800 

Staff costs 128,260 89,782 

Fuel / maintenance costs incl. ECS mileage 85,784 60,049 

Track Access and Miscellaneous Costs 132,014 92,410 

Annual cost 550,058 385,041 

Source: Arup Operating Cost Model, previous project work. 

4.6.4 Comparisons with Bus Costs 

Metro have stated that the cost of a peak bus is between £180 and £210 per weekday or 

£50,000 per year. 
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5 Infrastructure 

5.1 Track Wear Issues 

From our initial site visits, it appears that the infrastructure is generally in good condition, 

with very little additional work required to bring it up to standard to operate a more intensive 

commuter service.  It should be noted that the steam locomotives currently using the line will 

impose far greater wear on the track than any multiple unit commuter service.  There are a 

few exceptions including the use of non-bogied stock, for example, Class 14X Pacer units.  

This lack of bogies results in large frictional forces, leading to high levels of wheel and rail 

wear and wheel squeal at the wheel/rail interface on sharp corners. Due to the winding 

alignment of the Worth Valley line, this phenomenon would be exacerbated. The KWVR is 

opposed to the use of this type of vehicle on its infrastructure.   

5.2 Station Lighting 

The existing lighting is a mix of gas and electric lights, operated by a combination of timers 

and master switches. Extending the period of operations will require these to be modified. In 

addition utilities costs will need to be borne by the commuter train operation.   

5.3 Level Crossings 

Oakworth level crossing has accommodation for its operator at the station ticket office.  If 

this facility was to be kept shut outside of the period for operating heritage services, 

alternative accommodation would be required, including heating, lighting and welfare 

facilities. 

Similar to Oakworth, the level crossing keeper at Damems also has accommodation 

available at the ticket office, so a comparable solution would be required. If the proposed 

commuter service is required to call at Damems there may be works required to extend and 

raise the platform to current standards. 
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6 Conclusions 

There are a number of important conclusions emerging from the study relating to the 

operating model, the proposed timetable, plus options to procure the required rolling stock 

and train crew. Our emerging thoughts are summarised below: 

• operating model: following consultation with KWVR, the first option described in 

section 3 that proposes sub-contracting services to another operator has the greatest 

level of support. The extra services would need to be incorporated into a revised 

Northern franchise, and consultation with the DfT is needed to assess the commercial 

appetite to implement these changes. A number of limitations affecting the other options 

for ownership and operation considered were highlighted; 

• indicative timetable: a concept timetable for commuter services using the KWVR was 

developed, offering a number of convenient, connecting journey opportunities to Leeds, 

Bradford and Skipton. Although the Census data indicates flows to central Bradford are 

larger than flows to Leeds or Skipton, the journey times to central Leeds appear very 

competitive versus other modes. A timetable offering departures about every 45 minutes 

has been developed, although some services have minor adjustments to minimise 

waiting time at Keighley. However, the timing of the last KWVR heritage trains would 

need to be revised, to avoid conflict with evening peak commuter services; 

• rolling stock options: various rolling stock options have been considered. Although 

this option may be more costly, the operation of vehicles from the Northern fleet could 

ensure higher fleet availability compared with alternative options. The greater certainty 

of fleet availability that should be achieved by Northern could also offer benefits 

compared with the utilisation of KWVR rolling stock. Whilst some additional vehicles 

could be procured as part of the HLOS, the requirement for KWVR would be outside this 

quota, there is no current mechanism for procuring the additional vehicles. Whilst the 

introduction of the innovative rolling stock options will inevitably generate cost savings, 

there are a number of limitations. The opportunities to introduce PPM are likely to be 

restricted by the crash-worthiness of the vehicles, and the requirement to inter-operate 

with other rolling stock. The existing examples of PPM indicate they effectively run on a 

“closed railway”, and it is unlikely the KWVR could operate in this manner. Tram-train 

could represent a longer term solution, but the outcomes following the forthcoming trial 

on the Penistone Line is needed to explore these issues in more detail.  

• train crew: similar to the rolling stock availability, the deployment of train crew attached 

to Northern could represent a more cost effective solution than the alternative ideas 

explored. The staff required to operate the KWVR commuter services could be procured 

from a larger pool, and hence reduce the requirement for additional crew to cover for 

holidays and sickness. As a result, a more cost effective solution could be developed. 
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7 Next Steps 

There are two key next steps; 

• Updating of the Business Plan and Patronage Forecast.  It has been accepted that the 

Faber Maunsell forecasts are now significantly out of date with a number of new 

developments having been constructed along the valley, or planned. 

• Review of KWVR organisational and legal structure.  The operation of commuter 

services will require a significant increase in workload by the KWVR, if only to manage 

the risks from a third party taking over the line during the peak periods.  To employ 

additional staff and potentially operate commuter services, it is likely that the KWVR 

organisation and legal structure will need to be amended.  We suggest that this, along 

with a review of the Business Plan, is one of the key next steps for this project.
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