
Response 15C       20 December 2005  

Edinburgh Tram (Line One) Bill Committee 
Consideration Stage – Phase 1 

 
Response to the letter of 7 December 2005 requesting further written evidence 

following the Committee meeting of 5 December 2005  
 

 
The Committee agreed that it wished to seek further written evidence from the 
promoter on the following issues:- 
 
What consideration the promoter has given (if any) to using the land at 
Groathill (adjacent to the shopping centre) for park and ride, and the outcome 
of any consideration 
 
1 The promoter has not given any detailed consideration to using the land at 

Groathill for park and ride (P&R) for the following reasons which are 
discussed further below:- 

 
• the proposed location for the P&R site would be contrary Council 

policy;  
• it is unlikely to ease congestion; 
• it would be likely to cause an on-street parking issue in the surrounding 

area; and 
• the tram stop would require to be relocated and as such the opportunity 

to create an interchange with buses in Queensferry Road would be 
lost.   

 
2 The strategic Park and Ride (P&R) Policy, which is a policy of many years 

standing, is most recently set out in the City of Edinburgh Council's Local 
Transport Strategy (LTS) 2004-2007, which was approved by Council in 
January 2004.   

 
3 The LTS Policy P2 states that ‘Park and Ride sites will be provided at the 

edge of the urban area on main radial routes to encourage long stay parking, 
and especially commuter parking, to locate there and hence help support the 
city economy by providing for short stay parking in the central area’.  The 
Base Strategy does not propose any spending on P&R sites in the Edinburgh, 
but does note that £20M has been earmarked for Regional P&R schemes.  
This spending will build on the success of the existing P&R sites at Ferrytoll 
(Inverkeithing), Ingliston and Newcraighall, which were part of the up front 
investment package put in place by the Council in connection with the 
proposed congestion charging scheme.  

4 The LTS Policy to develop P&R sites on the periphery of the urban area is 
borne out by the success of the existing sites.  Peripheral P&R sites are 
developed to provide car users with an alternative before they reach the most 
heavily congested areas of the road network which in turn keeps extraneous 
traffic out of the city and reduces city centre congestion.  P&R sites inside the 
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main orbital roads such as the Edinburgh City Bypass (A720) should be 
discouraged as they would encourage traffic to penetrate the urban area 
adding to congestion.   

5 Accordingly the creation of a P&R facility at Groathill would be contrary to 
Council policy.   

6 Furthermore, the promoter has two principal concerns with regard to a P&R 
site adjacent to the Craigleith tram stop and Craigleith Retail Park:  

• It is expected that few of those who had travelled from say Fife, 
Glasgow or Stirling for example, would choose to P&R at this site.  
Having already endured delay through the most congested areas such 
as Maybury and/or Barnton it is expected that many such car users 
would drive the last mile and park within the city centre. 

• The P&R would however offer an alternative to local traffic and would 
attract people who would otherwise use the bus or walk.  However the 
P&R at this site is only expected to have a total capacity of between 50 
to 100 spaces (depending on the exact position of the tram stop).  
Having actively encouraged drivers off the main road into residential 
streets to access this P&R site, should more than 50 to 100 cars wish 
to park on any given day, it is expected that any surplus cars who have 
already made the choice to park in this location will seek to park as 
close to the tram stop as possible.  This may mean that any overspill 
from the P&R site will choose to park on-street or in the Craigleith 
Retail Park car park, which is likely to cause frustration and objection 
for residents and retailers alike. 

7 To maximise the number of spaces in the proposed P&R site to around 100 
spaces it would be necessary to relocate the tram stop southwards into the 
cutting nearer Queensferry Road where it is difficult to develop a direct 
pedestrian access.  The tram stop in this position would be further from the 
Craigleith Retail Park and any potential interchange with buses.   

8 The existing tram stop offers an excellent interchange opportunity with buses 
on the main Queensferry Road route.  The alternative would weaken this 
interchange opportunity by increasing the walking distance by approximately 
150m.  Further, the existing tram stop is already on an established pedestrian 
desire line from Maidencraig Crescent to South Groathill Avenue and is also 
closer to Craigleith Retail Park.  

 

Confirmation of the minimum stopping distance of trams travelling at 20, 30, 
40, 50, 60 and 70 kph 

9 The promoter has previously issued a summary information sheet on tram 
stopping distances to Community Liaison Groups and others. This sheet 
included the speed of 80kph but did not include stopping distances at 
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20km/hr. This information has been added to the sheet and the amended 
sheet is attached as Appendix A.  

10 Some further explanatory notes on Appendix A follow: 

• Most of the Roseburn Corridor is relatively flat, so the gradient effect can be 
ignored for this exercise. 

• The reaction time is shown as 1.5 seconds. This will vary with the situation 
facing the tram driver, and it includes the reaction time of the braking system 
on the tram itself. In reality, the overall reaction time will be between about 
0.75 and 1.5 seconds. 

• The stopping distances will also vary with the condition of the rail. Poor 
adhesion conditions increase stopping distances when using the service 
brake, but this is mitigated by three factors. Firstly the tram driver will drive 
more cautiously under these conditions, just as other road vehicle drivers 
should drive more slowly when the road is slippery. Secondly, the tram will 
automatically partially release the brakes if a wheel starts to slide on the rail, 
and reapply the brakes as the sliding stops. Thirdly, the tram will automatically 
apply sand to improve the adhesion between the wheels and rails when the 
tram detects a wheel sliding on the rail surface.  

• When using hazard brakes, the track brakes scrub the rail and this improves 
adhesion. The sanders also automatically operate when the hazard brake is 
deployed. 

 
11 In previous evidence, the process that will be used to set the maximum speed 

of trams along the route, in order to ensure that trams are always able to stop 
within the distance that the tram driver can see, has been explained (see Col 
1418 – 1420). For ease of reference, this evidence is reproduced included in 
this document as Appendix C. As the design develops, the tram driver’s 
sightlines become more certain, and consequently the speed profile of the 
trams along the route and the emerging run times become more certain as the 
project develops. 

12 The first estimate of the achievable safe speeds along the Roseburn Corridor 
has now been completed. This is based on an initial assessment of the tram 
driver’s sightlines and the speed constraints imposed by the track geometry 
and the location of the tramstops, together with a tram that has a typical 
performance. This is presented as a graph of speed against distance in both 
directions of travel in Appendix B. This graph demonstrates that operation of 
trams at 80 km/hr along parts of the corridor will be achievable, but there are 
also places where this speed is unlikely to be achieved due to sightline 
constraints or the location of tramstops.  

13 The graphs in Appendix B show the current assessment of the tram speed 
constraints associated with the tram driver’s sightlines as the “operational 
limit”, in purple. Generally, a 60 kph speed constraint has been imposed 
where the tram is travelling along a curve that is gently turning left and there is 
some doubt over how far ahead the tram driver can see around the left hand 
curve. A speed constraint of 50 kph has been used as the tram passes 
through some of the structures where sightlines are constrained. All of these 
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constraints will be refined as the design develops, and can only be finalised 
when the actual tram driver’s view can be seen from the cab of a tram on the 
final tramway.  

14 The tram speed and run time modelling will be continuously developed as the 
design of the tram system progresses. The performance of the tram will only 
be known once the procurement of the selected tram is finalised. The tram 
used in the modelling is currently generic, and will change when more 
information is known. Information about the tram driver’s sightlines will also 
develop, and the assumptions made in the model will also be continuously 
revised. Those things that may obstruct the tram driver’s view will be identified 
with increasing certainty, and will include landscaping, fencing, trees, 
structures, signage, overhead line poles, crossing points and many other 
items. The modelling assumptions will change with the design, and are likely 
to include both increases and decreases in the permitted and actual speeds 
along the route. 

15 If the tram driver’s vision is reduced as a result of the prevailing weather 
conditions or for any other reason, then the driver will reduce  speed 
accordingly in order to ensure that under all conditions, trams can stop before 
reaching an obstruction on the track.  

16 The predicted run time of the tram from Roseburn Junction (where the tram 
route to the airport separates from Line One) to the tramstop at Crewe Toll is 
currently predicted to be 6 minutes and 22 seconds. This part of the route has 
been chosen because it is that which is under consideration. Previous 
modelling has not been undertaken between these two locations. It is worth 
noting that the modelling work presented in this document has been carried 
out using tie’s System Design Services’ software, and uses a set of 
parameters that are developed from previous work. The results of the 
modelling is summarised in the following table. Our analysis shows that 
capping the maximum speed along this part of the route at 50 kph currently 
has the following impact on the tram’s run times:  

 

 Run times, min:sec 
  From Roseburn Junction to 

Crewe Toll (outer circle) 
From Crewe Toll to 

Roseburn Junction (inner 
circle) 

Maximum 
Speed, kph 

Predicted 
run time 

Increment 
from 80kph, 

seconds 

Predicted 
run time 

Increment 
from 80kph, 

seconds 
80 06:22 0 06:22 0
50 06:50 28 06:42 20

 

17 In previous evidence, we have explained how critical run time is to the overall 
performance and success of the tram. Increasing run times always results in 
slower journey times for passengers on the tram, with a consequent reduction 
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in patronage and revenue. In addition to this loss of patronage and revenue, 
increasing run times also result in a combination of: 

(a) greater intervals between successive trams in service, with increased 
waiting times for trams at tramstops, and a consequential reduction in 
patronage and revenue 

(b) reduced layover times, eroding the system’s overall reliability and 
consequently impacting on patronage and revenue 

(c) an increased number of trams to provide the service. Each additional 
tram will have not only a capital cost but also an additional operating 
cost, including the need for about 4 tram drivers (to allow for shift 
working, holidays, etc), electrical power and maintenance. In Net 
Present Value terms, this is a total of about £4M per tram overall. 
However, Line One is circular, so it is highly likely that additional trams 
will be needed in pairs, with one for each direction of the route, thus 
doubling these additional capital and operating costs. 

 
18 The graphs in Appendix B show how the tram speed is likely to vary along the 

Roseburn Corridor. When the tram is travelling between Roseburn Junction 
and Crewe Toll, it is shown as travelling at over 50kph for about 58% of the 
route length, and at or under 50 kph for about 42% of the route length. 

19  It is essential that the operator retains flexibility in relation to speed given the 
direct impact any reduction in speed could have on both the initial and on the 
ongoing viability of the tram.  In any event there are natural constraints on the 
maximum speed which can be safely achieved along the Roseburn Corridor.  
In addition there is a well established process for setting speeds involving 
HMRI as well as the operator’s obligations in relation to safety.   

 

In relation to land owned by the Council along the Roseburn Corridor but 
which may be currently incorporated into the gardens of adjacent properties, 
what procedure will be followed for reclaiming this land and moving any 
associated infrastructure (eg sheds, fencing, planting) 

20 Where there is some ambiguity over ownership, the promoter has written to 
the objector offering to measure their land and compare this with their title to 
see what the position is. This will help confirm the ownership of the land 

21 In addition, the topographical survey provides accurate measurements of the 
extent of the corridor from boundary fence to boundary fence, but it does not 
relate these features to the building that are situated on the properties that 
back onto the corridor.  The only certain way of measuring this is by 
undertaking a small topographical survey of the affected properties (which 
would require access to those affected properties) which would be related to 
the same co-ordinate system used on the original topographical survey.  This 
comprehensive composite topographical survey could again be compared to 
the land plans that accompany the title deeds to establish what each party 
legally owns. 
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22 The exact extent of land that will be required to accommodate tram and 
associated engineering works and mitigation can only be determined following 
the detailed design work.  Following detailed design, the promoter will then be 
able to establish which land parcels are surplus to the needs of the tram 
promoter and which land parcels are critical to the construction and operation 
of the tram.   

23 Where the land parcel is required for the tram, the promoter will consult with 
the resident to explain the extent of the land required and when it would be 
required.  The promoter would assist the resident by giving as much time as 
possible to relocate any plants, equipment, garden furniture etc, to within their 
new boundary.  As part of the measures being considered and evolving under 
the LHMP, the promoter would replace any boundary fence or planting on a 
like for like basis.   

 

How the currently proposed tram stops will serve Telford College (a map 
showing the currently proposed stop for Telford College would be helpful).  

24 The first students to occupy the new Telford College campus on the site of the 
former Granton Gas Works will do so in Summer 2006.  It is our 
understanding that this one facility will serve all students as opposed to the 
numerous disparate sites across North West Edinburgh that have served 
students in the past.  Reference should be made to Mott MacDonald Drg. No. 
203011/ EDIN/1005 Rev. P1 which indicates that the walk distance from the 
Telford College courtyard entrance to the nearest tram stop situated in the 
plaza outside the Centrica Building is 400m. 
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Tram stopping distances 

 
 
Dec 2005 
 
 
 
Tram stopping distances are set out in the table below.  
 
Please note the following: 
 
 

1. These distances apply for level track. Where there is a gradient, the 
braking rate needs to be adjusted accordingly.  

2. Tram brake rates used are typical, but may need minor adjustment once 
the precise tram is determined.  

3. The tram driver’s sightlines and maximum permitted speeds will be such 
that the tram can be stopped using the service brake where it is 
reasonably foreseeable that there may be someone or something on the 
track. The hazard brake will be used when something unpredictable 
happens, such as a dog running onto the track or a cyclist unpredictably 
swerving onto the track. 

 

1.5 1.5
1.3 3.0

Initial 
speed

Initial 
speed

Initial 
speed

thinking 
distance

braking 
distance

total
stopping
distance

thinking 
distance

braking 
distance

total
stopping
distance

mph kph m/s m m m m m m
50 80 22 33 190 223 33 82 116
44 70 19 29 145 175 29 63 92
38 60 17 25 107 132 25 46 71
31 50 14 21 74 95 21 32 53
25 40 11 17 47 64 17 21 37
19 30 8 13 27 39 13 12
13 20 6 8 12 20 8 5 13

Brake rate, m/s/s
Reaction time, s

Service Brake Hazard Brake

24
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Appendix B 
Speed – distance graph along Roseburn Corridor 

 
 

 
Two graphs follow. These graphs show the current prediction for the tram speeds 
in the Roseburn Corridor. As the design develops, these speeds will change. 
There are expected to be both increases and decreases in the predicted speeds.  
 
The first graph shows the tram speed against distance for the tram travelling 
clockwise on Line One, (outer circle), with a maximum permitted speed of 80 
kph. The second graph shows the same, but in the opposite direction. 
 
The following labels are used on the graphs: 
 

HAY Haymarket Tramstop 
ROJ Roseburn Junction 
ROS Roseburn Tramstop 
RAD Ravelston Dykes Tramstop 
CRA Craigleith Tramstop 
WGH Western General Hospital Tramstop 
CRT Crew Toll Tramstop 

 
 



 

Issue Ref:- ULE90130A-SMG-AWK-007 Model Ref: “TIE1B”

By: A Kelland
On: 19/12/05TIE runtime tripview results for 30m route 1 tram at 80km/h

 

Legend:
Civils Limits
Operational Limits
Tram Performance

HAY ROJ ROS RAD CRA WGH CRT
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Issue Ref:- ULE90130A-SMG-AWK-007 Model Ref: “TIE1B”

By: A Kelland
On: 19/12/05TIE runtime tripview results for 30m route 2 tram at 80km/h

Legend:
Civils Limits
Operational Limits
Tram Performance

HAYROJROSRADCRAWGHCRT
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Response 15C - Appendix C 

Oral Evidence from Jim Harries on 7 November 2005 Col 1418-1420 

Col 1418 

15:01 

On resuming—

The Convener: Before we recommence oral evidence taking, I remind Jim Harries 
that he is under oath and I invite Angus Walker either to take the oath or to make a 
solemn affirmation. 

ANGUS WALKER took the oath.

The Convener: The first witness will be Jim Harries, who will address the issue of 
safety in tram speed in relation to groups 33, 34, 35, 36, 43 and 45. Mr Thomson. 

Malcolm Thomson: Mr Harries, can you first give us an operator's view of what is 
meant by driving by line of sight, having regard perhaps, on the one hand, to driving 
a bus and, on the other hand, to driving a train? 

Jim Harries (Transdev Edinburgh Tram Ltd): Certainly. Dick Dapré has already 
covered quite a lot of this. There are many parallels between driving a tram and 
driving a bus. The tram or bus driver is always ready to avoid a collision by being 
able to stop short of anything that is on the track or road in front of him, whereas a 
train driver relies on signals totally and it may take him over a mile to stop a fast 
train. Clearly, he cannot see that far ahead. It is the signalling system on the train 
and the fencing that keep the obstructions and risks out of the way, whereas, on a 
tram system, it is primarily the tram driver on whom we rely to avoid collisions. 

Malcolm Thomson: I presume that a train driver will drive at speeds that are way 
beyond his line of sight. 

Jim Harries: Certainly. 

Malcolm Thomson: Can you explain to the committee how tram speeds are set at 
the outset of a tram operation? 

Jim Harries: Yes. Throughout the development and design of the tram system, the 
speed of operation is revisited again and again. The speed of operation at any point 
on the route is constrained by a number of factors. There are the driver's sightlines—
how far ahead the driver can see in a given circumstance; the alignment of the track 
itself, which will influence the ride quality of the tram and will cause the tram to be 
restricted in its maximum speed; the tram performance—clearly, if a tram has to stop 
at a tram stop, we can be sure that, in the vicinity of the tram stop, it will be travelling 
slowly anyway; and all the pedestrian crossings and other hazards that we need to 
consider right the way through the design process. 
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As the design develops, we get more and more certainty about the speeds at which 
the tram will safely be able to operate throughout the route. When the system is built 
and commissioned— 

Col 1419 

when we have a real tram on a real tramway and we are able, for the first time, to 
see what the driver can really see—those speeds will be revisited and validated. The 
system will then have a test run and trials and be brought into service. Even 
throughout that period, we will review the factors that can influence the speed along 
the route. 

Malcolm Thomson: Even after a new tram scheme has bedded down, may the 
tram's speed be increased or decreased? 

Jim Harries: Yes, that is very much a live subject. We hope that there is no great 
need to change a tram's speed once a scheme has been designed but, in 
Manchester for example, we increased the speed at which the tram could operate 
over a viaduct after we did some engineering research. Also in Manchester, the 
speed at which the tram could safely operate at a particular city-centre road junction 
was reduced as a result of some unfortunate operational experiences. In 
Nottingham, the sightlines at a pedestrian crossing were not as we had predicted, so 
we reduced the tram speed, changed the sightlines and then put the speed back to 
normal. Those are three different examples of a change in tram speed: a permanent 
reduction, a permanent increase and a temporary reduction. 

It is important to be aware that, if the operator wants to increase the speed of the 
tram's operation, the safety approval process requires both that he demonstrate that 
it is safe to do so and that HMRI does not object to such an increase. 

Malcolm Thomson: That strays into my next question. What is HMRI's role in 
initially fixing a speed? 

Jim Harries: It is easiest to explain HMRI's involvement in the Nottingham project, 
as it is not for me to tell the inspectorate how to regulate and approve a tram system. 

In Nottingham, the inspector showed a great interest in the processes that we used 
to design the tram scheme, especially the speeds of operation throughout the 
system. The inspector was present at various internal desk-top exercises, for which 
we turned through the drawings and explained our design thinking to him. We also 
walked through the route with the inspector many times during the construction 
process. When we reached the point at which the tramway was about to go live, he 
was involved in and witnessed the test run, on which we went out in the tram for the 
first time. We slowly increased its speed of operation as we gained comfort with the 
design, and the inspector witnessed the trial running, when we ran the trams 
according to the timetable but did not pick up any passengers, and the real  

Col 1420 

operation. He had a very close overview of our internal processes. 
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Malcolm Thomson: What can be done to acclimatise pedestrians and cyclists to the 
presence of a new tram? Is there an awareness-raising period? How does that 
work? 

Jim Harries: Again, I will refer to what we did in Nottingham—I am sorry to bore the 
committee—which is the most recent tram system to be brought on line in this 
country. 

In Nottingham, we had a publicity campaign that involved our staff visiting all the 
local schools to explain that the tram was coming, what it would mean and how to 
behave safely in the vicinity of the tram. We had a media campaign consisting of 
radio and press advertisements along the tram route and elsewhere to alert people 
to the fact that the tram system was about to go live. As the routes were energised, 
we put up along each route extra signs—in addition to the long-term signage—to 
draw people's attention to the fact that the system was changing. 

When a tramway opens, we do not drive flat out down the tramway on the first 
occasion but slowly increase the speed of operation until we are confident that the 
hazards that we addressed during the design period have been adequately 
mitigated. We then increase the frequency of the tram operation. We do not have a 
big-bang change but a relatively slow change. 

Through such processes, we hope to make users of the Roseburn corridor aware 
that things are changing and how they will be affected by those changes. 

Malcolm Thomson: For an operator, how big an issue is safety? 

Jim Harries: Safety is ingrained in the whole organisation's culture. Many senior 
managers in the tramway business in the United Kingdom come from a railway 
background, where safety is paramount. That culture is brought into the tram 
industry, which is regulated in the same way as heavy rail is, as HMRI is involved. 
The industry is proud of, and cautious about retaining, its safety record. 
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