REPORT ON THE CONTENT OF THE TfL PUBLIC REPORT AND THAT TO THE TfL BOARD REGARDING THE WEST LONDON TRANSIT SCHEME

[image: image1.jpg]



Gordon Mackley

July 2003

The Electric Tbus Group

Table of Contents

3Summary of Main Points


4Detailed Report


4Background


4From the Public Report


4Difference in Options Used in Analysis


4Similarity of Most Estimates


4Implications of High Cost of Stop Construction


5Making Trams ‘Cheaper’


5Guidance for Trolleybuses?


5Overtaking Buses on the Transit Way


5Major System Delays


6‘Tbus’ Spreadsheet Results - ‘Profitability’


6Increased Usage


7The TfL Cost Benefit Ratios – Reverse Logic?


7The Paper for the TfL Board 20th. March 2003


7Current usage 207/607 Routes


7Income from the 207/607


8The Passenger Flow of the New Tramway


9Use of the TfL Figures in the Tbus Spreadsheet Model


9Discrediting the Trolleybus Option – False Logic


9A Proposal to Spread the Benefit of the Scheme Further


10The Reality of the Trolleybus Option


10Conclusions


10About the Author





Summary of Main Points

1. The two reports are based on completely different flows of passengers.

2. The original public report options for diesel buses was unsuitable and the  trolleybus option incorporated an unnecessary guidance system.

3. Despite this, most cost estimates used by TfL were of the same order as Tbus group estimates, except for stop costs, which were much higher, presumably to include ticket machines not required in original Tbus Group option.

4. Property demolition, at considerable cost, has been added to allow trams to by-pass buses which are at stops on the transit way. Although only an absolute requirement for the fixed path tramway, this cost has been included in full for the other options, for which it is not essential.

5.  There is no assessment given of the risks of trams being delayed along the transit way by stationary buses.

6. Despite the foregoing, at the public report levels of usage the Trolleybus option is given the same cost benefit ratio as the tramway scheme by TfL until an unexplained adjustment is made for ‘other traffic disbenefits’.

7. By the time of the report to the TfL Board in March, all usage figures have increased dramatically. There is little explanation of the increases and that which is provided appears to have dubious logic. In particular the scheme requires to dramatically outperform the successful fast segregated routes of Croydon Tramlink.

8. Trolleybuses (and diesel buses) are dismissed by TfL as an option for the high flows required without evidence. Such flows are handled by trolleybuses in other parts of the world.

9. Trolleybuses could be used for this scheme with two 18 m. artic vehicles replacing one 40m. tram and using the same length of stops.

10. Trolleybus operation could be incorporated into the Uxbridge Road night route, the N207, and other local routes. The trams could not. No details are given as to how the daytime proposed tram and night proposed bus would actually interface at changeover times.

11. Trolleybuses are practical and viable at all levels of usage from that of the existing 207/607 bus routes up to TfL’s largest estimate used in the report to the TfL Board. The trolleybus option carries much lower financial risks, particularly if the projected increases in usage are not fully realised.

Detailed Report

Background 

The first version of this report was completed on the 20th. March 2003 and followed a re-reading of the public TfL report for West London Transit (published on the TfL website). From this I did a revised spreadsheet, to attempt to check off the TfL case for the trams against it. This spreadsheet was attached. I was, as always, aware that people tend to get blurry-eyed after the first few rows of figures. I therefore summarised the main items which were different and which affected the totals obtained from our original exercise. Even at this stage, there were irreconcilable differences as to the expected flow of passengers along the tramway. My attention was then drawn to the papers distributed for the 20th. March TfL Board meeting. I have now included some information from these into this report and done a further costing exercise using figures from that paper. 

From the Public Report 

Difference in Options Used in Analysis

The first point to note is that we produced a diesel busway option with 120 capacity articulated diesel buses. The TfL base option is a busway with 80 capacity double deck buses. This of course immediately rules itself out as an economic option as there are no time or cost saving opportunities to balance off the infrastructure costs of the stops, traffic priority measures etc. This therefore would never really be an option and this approach is therefore intrinsically dishonest. 

Similarity of Most Estimates

A comparison of costs and revenues of current bus, trolleyway and tramway for WLT was prepared previously for the Tbus Group. Despite differences in method, there is actually little difference in most areas between the Tbus figures and those of TfL. The differences are not enough to significantly affect the overall results with the exception of those items specifically identified in what follows.

Implications of High Cost of Stop Construction 

The cost for construction of the stops is given as around £44,000 each (and thus the total of 36 X both directions = £3.2million pounds). This is much greater than any allowance we have previously made. The likely explanation for such a sum is the provision of a ticket machine at each stop. In our original costs, we provided on board ticketing with a member of staff (a ‘Customer Service Assistant’ or ‘Conductor’ – call them what you will). In the revised version, I have used the TfL £44,000 figure but then reduced the staffing of the vehicles back to one. This does however bring in a major financial risk in that nearly all passengers have to actually purchase tickets from the machines or the revenue will plummet. (This has been a major problem already on Croydon Tramlink and is part of the explanation for loadings close to target but financial returns far away from the estimates). It is likely that to ameliorate this risk (you cannot actually totally alleviate it), you will need a large number of revenue protection staff. There is no indication of any costs for such staff being added into the scheme costs (and in fact no references whatever to the problem). How successful you can be in such endeavours on a multi door vehicle with nearly 300 people on it, stopping every two minutes must itself be open to doubt. There is also the ongoing maintenance and replacement costs of such machines (Croydon have completely replaced all of theirs once already). The TfL report includes no specific reference to maintenance figures for any items, so no allowance for this appears to have been made either. 

It is interesting to note that Midland Metro and Sheffield trams (both with much lower loadings than likely in London) abandoned their tram stop ticket machines and switched to conductors. Nottingham Express Transit is planning to have conductors from the outset. 

Making Trams ‘Cheaper’

The effect of this ‘stop ticketing’ rather than ‘on-board ticketing’ is to reduce the difference in capital costs between trolleys and trams, and thus significantly improve the apparent financial position of the latter against the former.

Guidance for Trolleybuses?

It should be noted that guidance is proposed for the trolley and bus options. This is almost certainly not necessary (the current 607 bus does not have it, nor is it proposed for other conventional buses running part way along the same transit way). At £220k per km, this clearly does affect the trolleybus figures detrimentally but not overall by a significant amount. It does however allow TfL to introduce the ‘unproven technology’ associated with guided vehicles as a 'risk factor for trolleybuses, which generally require no such guidance and can be driven manually in the same way as diesel buses.

Overtaking Buses on the Transit Way

One of the problems that has been recognised is that with buses with stops 200 metres apart and trams with stops 475 metres apart, you need to get the buses out of the way of the trams when they stop at their bus stops, otherwise the trams will only proceed at the same speed as the buses. There are currently routes other than the 207/607 along all parts of the route except the section between South Road Southall and Coldharbour Lane, just beyond the Hayes By-pass. To enable these bus stop ‘lay-bys’ to be built, it is accepted that some property would have to be purchased and demolished. Whether or not this is acceptable for other reasons, £16.9 million has been allowed for this. Page 46 of the report (under ‘Impacts on Property’) states, ‘At this stage of the project’s development, the evaluation concluded that some property acquisition would be unavoidable if the preferred level of priority was to be achieved. This was particularly true in the tram option, since both diesel bus and trolleybus vehicles would be more manoeuvrable, albeit at the expense of passenger comfort and speed.’ Clearly diesel buses and trolleybuses can both easily overtake diesel buses on other (non 207/607) routes whilst they are at stops (particularly on a dedicated transit way with no car traffic). The comment about speed and passenger comfort must be regarded as highly dubious and this seems merely to be a piece of ‘spin’ to deny an intrinsic weakness in the tramway option. What is more, the full £16.9 million has been allocated to both diesel bus and trolley options. This is clearly intellectually dishonest and in my spreadsheet I have apportioned the cost to the tramway only. Interestingly whilst a ‘risk factor’ has been included for the (not required) trolleybus guidance factor, no ‘risk factor’ has been applied in respect of trams being stuck behind a ‘bus jam’ at bus stops. However long the lay-bys and however many properties are destroyed to build them, there must be a very great risk of buses still blocking the tramway when they are at stops. This could be either because the bus did not pull in correctly (or could not) or because there are just too many buses for the lay-by. The latter must be a very real risk from Southall onwards to Shepherd’s Bush, where many more buses share the route. The document is totally silent about this ‘risk factor’ and assumes that the trams will be able to go along the route at the same average speed as trolleybuses. This is a very questionable assumption. I have however not adjusted my spreadsheet to allow for this and so my spreadsheet is probably more optimistic towards the tram option than future reality may actually be.
Major System Delays

It is intrinsic to railed solutions that when any part of the network is out of commission (because of track, points, overhead, vehicle or any other problems), the disruption becomes widespread rapidly and often can remain so for a long period. Segregated railways (and tramways) have problems but are at least away from one of the major causes of same, that of road traffic. Experience with Croydon Tramlink shows that the system has good overall reliability (99.5% operated) but a totally disproportionate amount of the total disruption is caused by interfaces with road vehicles, either at crossings, traffic lights, or just along the street sections in Central Croydon. A perusal of a few of the log pages on Steve Parascondolo’s excellent ‘Unofficial Croydon Tramlink’ site will confirm this. As Croydon Tramlink proudly boasts that it has never cancelled a tram for ‘no driver’ then the whole 0.5% unreliability must be system problems of the type described above. It should be borne in mind that this is in a system with a very small section of street running. If we now consider WLT, 100% of the system operates unsegregated with other vehicles (these may be buses but many of Croydon Tramlink’s problems involve buses too). There will be very many junctions (many more per km than Croydon) where the trams are protected (or not!) from other (non bus) traffic by road traffic lights. These are just the type of locations where most accidents currently occur on Croydon Tramlink. Is it unreasonable to suggest that at least 1% unreliability for this reason (twice Croydon Tramlink) will be normal for a tram version of this transit scheme? I do not think so. Clearly diesel buses and trolleys (with auxiliary power units) can simply go round any obstructions and you do not get the same widespread system disruption as with fixed track systems. This ‘risk factor’ for the tramway option is completely ignored in the TfL report but it clearly has implications in terms of passenger quality, perception and ultimately modal change (waiting for the next bus or trolley after the one in trouble will probably not discourage you, but a tramway system stopping completely for over an hour for instance, is likely to persuade you not to use it again).
‘Tbus’ Spreadsheet Results - ‘Profitability’

Despite all the foregoing, the ‘Tbus’ spreadsheet still produces a negative profit result for a tram version of WLT unless there is an increase in usage. Even with a 15% increase in usage for trams (taking it into ‘viability’) against 12.5% for the trolleybus option, the latter still gives a very much better financial result. 

Increased Usage

The TfL report actually shows an increase in usage against current public transport for WLT of 13.7% (pie-chart on page 37), with three quarters of this from car and one quarter from new journeys. This is however, very difficult to reconcile with the statement on page 4 of the report which gives a predicted ridership of the tram of 50 million. (see later section on TfL Board Meeting Paper). If the usage of the current 207/607 is examined and an assumption made that the mean journey is about 4 km. and that the buses operate at a mean loading of around 25% (this latter is very optimistic and above what TfL usually quote for their mean bus loadings), then the total ridership equates to around 12 million per annum. This is of a completely different order to 50 million! To approach the latter figure requires very much shorter mean journeys and/or much higher mean loadings. I do not believe either to be the case. The chart of frequencies on page 25 appears to indicate the same flow of 2880 passengers per peak hour on the trams as with the buses. A closer inspection however, indicates that the tram is providing 2880 passengers per hour along the whole Uxbridge – Shepherd’s Bush route, whilst the bus currently only provides 1280 passengers per peak hour along the whole route (journeys on 607 throughout plus journeys with intermediate change on 207). There is thus a huge increase in capacity on the tram option between Hayes and Uxbridge. Even taking this into account, it is still impossible to approach 50 million journeys on the trams, unless the mean journey is shorter (unlikely when changing from bus to tram – in all likelihood this would increase) and/or the mean loading per tram is much higher than that of the bus. An indicator to the likelihood of achieving this ridership is given by Croydon Tramlink. This is acknowledged as the most successful (in terms of usage) tram system in Britain. It operates a service far faster than any other mode along major corridors such as Croydon to New Addington. It has so far achieved a ridership of 20 million along its 28 route kilometres. TfL are stating that West London Transit will produce two and a half times this ridership along only 20 route kilometres. This proposition must be extremely dubious. Clearly, again the higher the ridership and thus the more frequent the service, the more the higher capital costs of the tramway are spread and the better it looks financially. The support for what can only be described as this extraordinarily high ridership comes from what is described as a ‘Passenger Demand Forecasting Model within TfL’s own ‘Multi-Criteria Assessment Framework’. No details whatever are given in the report in respect of the methodology of this (in fact no details are given about it at all, other than referring to the name). As the viability of the scheme appears to depend on this high ridership, there should at least be a warning in the report that failure to achieve such ridership would represent a very high financial risk to the project. Bearing in mind recent fiscal problems in respect of all the British tram networks, the fact that no such warning exists in a document from a governmental organisation must surely rank as an extremely serious omission. 

More information concerning the increased flows is available within the TfL Board Paper and this aspect is therefore further discussed there.

The TfL Cost Benefit Ratios – Reverse Logic?

Despite what to a cynical mind would appear to be every effort to get the right answer for the already decided option, the conclusion on page 39 of the report is that the cost benefit ratios for the schemes irrespective of the effect on other traffic is nearly identical for trolleybuses and trams (5.24 and 5.30). Above these figures however are the cost benefit ratios including other traffic disbenefits. In accordance with all known past practice, it would be reasonable to assume that trolleybuses would have less detrimental effect on other road traffic than trams running on a fixed track. Indeed in the text, there is a reference to ‘buses’ (which in this instance surely includes trolleybuses) ‘having greater flexibility’. Despite this the new figures give a cost benefit ratio of 3.48 to 1 for the tram and only 2.58 for the trolleybus. How this complete reverse of what normal logic would infer should happen is again not explained at all.

The Paper for the TfL Board 20th. March 2003

Current usage 207/607 Routes

This is given as around 22 million with 4 million for the 607 alone. This is very much higher than I would estimate (see earlier in this report). The 607 (express) route alone is claimed as 4 million. A simple statistical exercise follows which indicates that this may be overstated.

· There are 460 Route 607 journeys per week which equals 23920 journeys per year (London Buses timetable).

· There are therefore 167 passenger journeys per bus (4,000,000 divided by 23920).

· The mean loading of a London bus is 12.5 passengers (Report by Fergusson 2001)

· The mean number of changeover of passengers is therefore  13.36 (167 divided by 12.5)

· The 607 only has 17 stops only which are therefore around a mean one kilometre apart.

Therefore almost every passenger only goes one stop (or one kilometre) on every 607 journey! Even if every bus runs at 100% load (never achieved in practice), the mean journey cannot exceed 8 stops (kilometres). At 50% it is 4 stops (kilometres) etc. The quoted 18 million usage of the 207 also requires the same amazingly short journeys or staggeringly high mean loadings.

Income from the 207/607

The 207 and 607 are quoted as having 'operating costs' of around £7 million in the public report on WLT (a figure which appears about right). This report claims that  'The current annual estimate of the cost (meaning ‘income’ in this connection) of operating the 207 and 607 bus routes is £14.2m’. This gives a much higher ‘operational profit’ margin than the 15% previously allowed for in our calculations.

The Passenger Flow of the New Tramway

The Report’s Figures

This is probably the most interesting insight from the document. From the (in my view already optimistic) 22 million 207/607 users are added the following:

· 6.6 million growth;

· 7 million transfer from other bus routes;

· 2 million walkers;

· 8 million from car users (a 36% modal shift even on 22 million current usage)

· 3 million from rail users.

Growth

I cannot comment on the growth other than that it is a very high figure representing 33% of the high 22 million usage claimed for the current 207/607 routes. It seems particularly high for a route that runs through what is already a very well developed area.

Transfer from Other Bus Routes

The transfer from other bus routes is even higher. No explanation is given as to why there is likely to be such a change. Given that the other routes along the Uxbridge Road will now benefit from the transit way, there can be little time advantage (if any) in changing from a thorough bus to a combined bus and tram journey, requiring a change of mode. The other possibility is people walking to the Uxbridge Road rather than using a bus which goes closer to where they are. This again seems unlikely to be a high number. The logic here also appears to be the reverse of that used in the next category which implies less people walking (this time actually along the Uxbridge Road itself).

Walkers

As we have already seen, the 22 million journeys quoted for the 207/607 if true, indicates some very short bus journeys. This implies that many who could walk are already on the existing bus services. Are they really going to be joined by between 5400 and 8000 extra per day (difference dependent on whether seven or five day week used)?

Modal Shift from Car

In respect of the modal change from car use, TfL’s report on the impact of Croydon Tramlink estimates 7000 car journeys per day have transferred to Tramlink. Even using a full seven day week this gives a modal shift of around 15% of the total journeys (7000 X 365 divided by 17.3 million total journeys). It should be noted that the mean figure masks a much higher modal change on the New Addington route. This is not surprising as 31% of people (in the same report) gave the reason for change as speed of journey and the New Addington route features segregated double track with speeds up to 80 km/hour and is much faster than the equivalent road journey (the tram achieves a mean speed of 29 k.p.h.). A figure of two and half times as much as Croydon Tramlink is now being quoted here for the West London Transit street tramway travelling at all times below 40 km/hour (and with a mean speed of around 19 –20 k.p.h.) and therefore offering at most only minimal improvement in journey time over car (dependent on exact origin and destination of the journey). There is no proof given for this extraordinary figure and it must be regarded as extremely suspect.

Rail Users

As there are no main line rail routes nearby that parallel the Uxbridge Road, I assume this refers to Underground journeys, presumably predominantly the Central Line and some Piccadilly Line journeys. The likely motivators to justify such modal shift would either be reduced journey time overall or elimination of change of mode whilst maintaining similar journey time. The latter would probably currently involve journeys on the existing 207/607 so would not be ‘more journeys’ but merely longer journeys. This 14% modal change therefore hinges on the tram being more competitive in time on journeys which are currently totally underground train or which involve a bus other than the 207/607. Again this seems wildly optimistic given the speed characteristics of this street tramway.

Use of the TfL Figures in the Tbus Spreadsheet Model

Despite the foregoing, I have used the TfL assumptions within a further spreadsheet calculation. This is attached for those who wish to peruse the detail. Given the level of patronage quoted, the conclusion is perhaps not unsurprisingly that the tram is over twice as profitable as the current bus. Interestingly the trolleybus option is nearly three times the current bus profitability. This is achieved (despite the high ‘stop costs’ referred to earlier) for two thirds the overall up-front capital costs of the tramway. What is more, as already indicated the trolleybus can be cost effective even against much lower rates of growth. The capital risk is therefore better in two ways. There is less capital at risk in total and the dependency on high growth rate is removed. What is more, the much lower revenue risks may be far more acceptable to private sector investors. TfL themselves admit in the paper that the private sector is highly unlikely to sign up for the very high financial revenue risks associated with the tram option.

Discrediting the Trolleybus Option – False Logic

Trolleybuses (and indeed diesel buses also) are dismissed in the following paragraph of the paper.

‘Under this option, passenger growth will continue but be limited because

higher frequencies than 20-25 buses per hour will not be able to achieve total

priority and tram-type speeds and therefore be slower and less attractive.

Option B (articulated buses or trolleybuses) therefore caps the ability for modal shift and any further growth can only be achieved with trams’.

This statement of course assumes that this huge extra capacity is required. Even if this were to be accepted, this is a sweeping statement for which no evidence is supplied. The 5400 passengers per hour peak flow quoted requires nineteen 40 metre trams per hour. It requires 38 18 metre trolleybuses. There is technically no problem in running 38 trolleybuses per hour along a road. Greater frequencies than this were previously achieved at more than one location in London and are currently achieved at many places worldwide. Clearly there is more propensity for one trolleybus to catch up the one in front on this 90 second frequency than on the trams’ three minute frequency (assuming identical timekeeping performance). There is of course nothing to stop two 18 metre trolleybuses following each other at exactly the same speed as each other and at the same speed as one 40 metre tram. They will clear all junctions within the same time span  (even with a 4 metre gap between them!). In respect of standing at stops, the tram stop requires to be 40 metres long to encompass all the doors along the tram. Clearly the same stop could accommodate two 18 metre trolleybuses, one behind the other.  Two trolleybuses could therefore load and unload simultaneously on the same infrastructure required for one tram. Thus the issue of one trolley and the next one bunching is a non-issue. Clearly a third trolleybus bunching would be delayed awaiting space at a stop but so also would any second tram bunching behind another. The reduction in speed presumed in the TfL paper appears therefore to have failed to consider the different lengths of the vehicles concerned. As already mentioned, the trolleybuses and other buses on the transit way can mutually overtake each other, whereas any diesel bus (or any other vehicle) blocking the tramway immediately brings it to a halt. 

A Proposal to Spread the Benefit of the Scheme Further

If all the bus routes which are required to continue to use the Uxbridge Road post transit were converted to trolleybuses (using auxiliary power units where necessary along the off wire sections of route), the only stops required would be transit stops. The whole problem of interfaces between ordinary buses and trams and in particular the difficulty of buses stopping at ordinary bus stops and blocking the tramway would be eliminated. Similarly the night service (the current N207) could also be operated as part of the transit system (i.e. by trolleybuses using the wires between Uxbridge and Shepherd’s Bush and thence by auxiliary (diesel) power into central London). People along the route would thus have silent fume free public transport 24 hours a day. The night service appears not to be mentioned at all in this particular TfL paper. It clearly cannot run as a tram and since a bus version will not be able to use the tram stops, it would have to use the ordinary bus stops and will thus be no improvement over the current route. There would of course be very real problems in respect of integrating the diesel bus N207 with the trams running along the transit way at the two changeover times each day (late night and early morning). These issues are not only those of operational delay but also those of passenger convenience, as all passengers along the transit way would have to chose whether to go to the nearest N207 route bus stop or the nearest tram stop, based on what mode they thought the next service would actually be. This is a nightmare scenario. Perhaps not unsurprisingly, none of these issues are addressed in the paper.

The Reality of the Trolleybus Option

The truth is that a trolleybus option for West London Transit is practicable. It would be financially viable and requires considerably less upfront capital costs. It would incur much less disruption to construct, with all the associated financial and social benefits that that entails. There would be no need to destroy buildings to produce the bus lay-bys, as required by the tramway. The financial risks are of a much lower order and viability does not require the extraordinarily high (and never previously achieved) levels of growth which are necessary to pay for a street tramway. It overcomes many of the problems which have simply been completely ignored by TfL. With a little imagination, the benefits can be spread to other routes beyond the Uxbridge Road as well as to the Uxbridge Road night service, the N207. Not only is a street tramway along the Uxbridge Road unable to ever deliver these but it also uses up excessive capital (particularly public capital) which could be used for other public transport improvements.

Conclusions

There appears to be insufficient evidence produced in either the public TfL report or the March report to the TfL Board to substantiate the conclusion that the tramway represents the best option for the West London Transit scheme even in fiscal terms.  My assessment appears to indicate the opposite to be true. In many places the logic seems dubious. The projected usage is extremely optimistic with no proof given for the assumptions. This increases the financial risks of the scheme to a very high level. These are not adequately addressed in either document. There are also a number of non fiscal issues, which are not adequately examined. The trolleybus option is dismissed as impractical based on completely fallacious logic. In my opinion the trolleybus option represents far and away the most cost effective manner of providing an efficient and environmentally friendly form of transit along the Uxbridge Road for any level of passenger flow between the existing 207/607 and the most optimistic envisaged by TfL.
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