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Glossary of Terms

BCR: Benefit / Cost Ratio

EALI: Economic Activity and Locational Impacts
EARL: Edinburgh Airport Rail Link

HLM: High Level Model

ATKINS

In Vehicle Time Weightings / Mode Coefficient: Representation in minutes / or as a factor of the relative

attractiveness of a mode of transport

Interchange Penalty: Representation in minutes of an interchange during a passenger’s journey

JRC: Edinburgh Tram Joint Revenue Commission

Qutturn Cost: The final cost of a project

PV: Present Value

SDS: Systems Design Contract

STAG: Scottish Transport Appraisal Guidance

TEE: Transport Economic Efficiency

TEL: Transport Edinburgh Limited

TELMoS: Transport, Economic, and Land-Use Model of Scotland
tie: Transport Initiatives Edinburgh

TMIfS: Transport Model for Scotland

VISUM / VISSIM: Transport modelling software

WebTAG: Department for Transport's Transport Analysis Guidance
WETA: West Edinburgh Transport Appraisal
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ATKINS

1. Edinburgh Tram Business Case Audit

Atkins

1.1 Atkins is the UK's largest engineering and design consultancy and has extensive experience in
the planning, design, and delivery of mass rapid transit projects in the UK and overseas.
Our Brief

1.2 We were commissioned by the City of Edinburgh Council (CEC) in April 2011 to undertake an

independent review of the Edinburgh Tram Business Case. The audit’s principal focus has been
reviewing the work which the Joint Revenue Commission (JRC) has been undertaking in
assessing the benefits that could be gained from the introduction of the proposed tram system in
Edinburgh.

1.3 Key inputs to the audit have included: Edinburgh Tram Network Final Business Case Version 2
(2007), Edinburgh Tram — Business Case Update (2010), recent analysis on three route options
undertaken by JRC in parallel with the audit, historic revenue and risk reports, and the current
financial models for the tram.

Options Tested

1.4 The JRC was commissioned by the City of Edinburgh Council in April 2011 to provide updated
TEE analysis1 for the following three tram routes options:

e The full Phase 1a, Edinburgh Airport to Newhaven;
e  Truncated Phase 1a, Edinburgh Airport to St Andrew Square; and
e  Truncated Phase 1a, Edinburgh Airport to Foot of the Walk.

Business Case Components

1.5 Our business case audit has focussed on the updated TEE analysis that has been provided by the
JRC during June 2011. In addition to quantifying the benefits and costs to Government via the
TEE analysis STAG? requires that other relative benefits from a transport scheme are presented
within the context of the following parameters:

e Environment;

o  Safety and Security;

e Accessibility and Social Inclusion;

e  Transport and Land Use Integration;

° Economic Regeneration; and

e  Economic Activity and Locational Impacts (EALI).

16 The Edinburgh Tram Network Final Business Case Version 2 (2007), and Edinburgh Tram —
Business Case Update (2010) provide evidence of the relative benefits within each of these
parameters; while these elements have not been updated by the JRC team, or reviewed in detail
as part of this audit, we have drawn our overall conclusions acknowledging this wider context for
the scheme.

L Transport Economic Efficiency,
http://www transportscotland.gov.uk/stag/td/Part2/Cost_to_Government/12.7
2 Scottish Transport Appraisal Guidance (STAG), http://www.transportscotland.gov.uk/stag’/home
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Our Approach

Key Questions

The approach we have adopted to undertake the business case audit has been developed around
answering three questions:

e The tools used — are they fit for purpose?
e  The assumptions used — are they reasonable?

e  The outputs — do they look credible?

Our Overall Approach

There are a number of overall principles that we adopted in undertaking the audit, which were
essential in delivering the required outcome in the time available. These were:

e A pragmatic approach, avoiding the pursuit of technical purity for the sake of it, as opposed to
where it relates materially to the strength of the business case;

e  Open lines of communication with the JRC team. An open, co-operative approach that
provided the outputs our work required without distracting them from developing three new
BCRsa; and

e  As with technical pragmatism (above), we needed to avoid being distracted with issues which
are not material to the business case — we needed to review what had gone before but to
ensure that our focus remained on issues that are contemporary, rather than those which are
no longer significant in terms of the business case.

Our Methodology

Our methodology for the study focussed at delivering the following seven tasks over a ten week
programme:;

Task 1 - Data and report collation: Our review was completely dependent upon collating the
right information, and ensuring that we maintained a focus on information that was still pertinent.

Task 2 — Review of the base year model: The model was subject to a detailed audit in 2008,
and enhancements were implemented on the basis of recommendations made at that time. We
have not replicated the technical depth of that audit, but have reviewed those aspects of the
model to which the outputs (the benefits in the TEE/BCR calculations) are most sensitive.

Task 3 — Understanding the drivers of demand, revenue and benefits: An early action was to
establish a very clear focus on the key business case drivers, we developed a thorough
understanding of the scale, nature, and source of the component benefits within the business
case.

Task 4 — Forecasting assumptions: Concurrently with task 3 we reviewed the evidence
underpinning the forecast assumptions.

Task 5 — Review of appraisal parameters: We undertook a review of the appraisal framework
used to establish the relative merits of the scheme.

Task 6 — Sensitivity testing: We identified key areas of risk and uncertainty, and requested
sensitivity testing from the JRC to help quantify the impact of these risks on the business case.

Task 7 — Reporting: We reported our outputs in three increments; a presentation to senior City
of Edinburgh official on 14" June 2011, an Executive Summary Report on 22" June 2011, and
this Final Report on 30" July 2011.

3 Benefit/Cost Ratio (BCR), http://iwww.transportscotland.gov.uk/stagftd/Part2/Cost_to_Government/12.7

/Final Report.docx

ATKINS

CEC01914308_0007



24 Our methodology is illustrated in Figure 2.1 below.

ATKINS

Figure 2.1 - Methodology
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3. Audit Inputs

ATKINS

Key Inputs
31 The audit has reviewed a wide range of documents and these are listed in Appendix A.
3.2 Key inputs to the audit have included: Edinburgh Tram Network Final Business Case Version 2

(2007), Edinburgh Tram — Business Case Update (2010), recent analysis on three route options
undertaken by JRC in parallel to the audit, historic revenue and risk reports, and the current

financial models for the tram.

3.3 The figure below highlights some of the key sources of information used in the audit.

Figure 3.1 — Key Documents

2007 BusinesCase
2010 Business Case Update
2011 JRC Outputs

Development Assessment
for Model Input

Key Modelling Appraisal
Assumptions

Due Diligence Reporting
Future Year Planning Data

( Key Documents \

Supporting Documents

Revenue & Risk Reports

Financial Model

Preliminary Financial Case
Linel

Preliminary Financial Case
Line 2

Model Calibration &
Validation Reports
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ATKINS

Options Tested

34 The JRC was commissioned by the City of Edinburgh Council in April 2011 to provide updated
TEE analysis for the following three tram routes options:

e  The full Phase 1a, Edinburgh Airport to Newhaven;
e  Truncated Phase 1a, Edinburgh Airport to St Andrew Square; and
e  Truncated Phase 1a, Edinburgh Airport to Foot of the Walk.

35 Our business case audit has focussed on this updated TEE analysis.
JRC Standard Outputs
36 The JRC has produced standard outputs that contain information for the following:

e  Tram patronage and revenue mode shift;
e Ramp up and recession impacts on patronage and revenue; and

e Patronage flows and capacity.

3.7 These outputs have also been recently refreshed for the three tram options listed above and are
contained in Appendix B of this report for reference.

3.8 An early requirement of our work was to examine the distribution of forecast demand and benefits
for the scheme. This was to provide a focus for later stages of review; in line with the principles of
our approach (see section 2.2) we needed to focus our attention on those aspects of the
performance of the scheme which were most influential in terms of the business case. Our initial
review of the standard outputs highlighted the importance of the elements of demand discussed
below.

Ingliston Park and Ride and Future Committed Development

3.9 When the standard outputs are analysed they clearly identify the importance of the Ingliston Park
and Ride, and the future committed development (particularly in the north and west of Edinburgh)
in driving demand for the tram.

3.10 The tram patronage and revenue mode shift tables in Appendix B show the modes which tram
users are forecast to have used in the absence of the tram. These show that the predominant
transfer is from bus, as might be expected, however, they also show that a large proportion of the
total demand would otherwise have used car for their journey. Looking at these in combination
with the boarding and alighting plots; show that the Ingliston Park and Ride is by far the busiest
stop for eastbound trips in the AM peak, confirming the importance of the Park & Ride site as a
source of peak hour demand for the each of the options tested. In particular it forms a very
significant proportion of the AM peak demand for the St Andrew Square option.

3.1 The significance of the major committed future developments is illustrated in the
boarding/alighting plots in Appendix B (the full Phase 1a outputs are particularly useful as they
disaggregate demand along the whole corridor — extracts for these are provided in Fig 3.2 to 3.5
on the following pages), which show significant growth in use of stops associated with new
committed development in the north and west of Edinburgh — such as stops at the east end of the
route, and Edinburgh Park.
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Figure 3.2 — Eastbound Boarding and Alighting 2011 AM Peak, Full Phase 1a
(Source JRC - June 2011)
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Figure 3.3 — Westbound Boarding and Alighting 2011 AM Peak, Full Phase 1a
(Source JRC - June 2011)
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Figure 3.4 — Eastbound Boarding and Alighting 2031 AM Peak, Full Phase 1a
(Source JRC - June 2011)
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Figure 3.5 — Westbound Boarding and Alighting 2031 AM Peak, Full Phase 1a
(Source JRC - June 2011)
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Business Case Components

ATKINS

3.12 In addition to quantifying the benefits and costs to Government via the TEE analysis STAG
requires that other relative benefits from a transport scheme are presented within the context of
the following parameters:

e Environment;

o  Safety and Security;

e  Accessibility and Social Inclusion;

e  Transport and Land Use Integration;

° Economic Regeneration; and

o Economic Activity and Locational Impacts (EALI).

3.13 The Edinburgh Tram Network Final Business Case Version 2 (2007), and Edinburgh Tram —
Business Case Update (2010) provide evidence of the relative benefits within each of these
parameters; while these elements have not been updated by the JRC team, or reviewed in detail
as part of this audit, we have drawn our overall conclusions acknowledging this wider context for
the scheme.

Scheme Costs

3.14 The scheme’s capital and revenue costs are a key input to the TEE analysis. The updated capital
costs used by the JRC are presented in the table below. These have been an important input to
our work, but we have not undertaken an audit of the costs. Tram operating costs and savings
associated with reducing bus provision have been provided to the JRC from TEL.

Table 3.1 - Updated Capital Costs®

Outturn Costs £m Phase 1a St Andrew Foot of the
Square Walk

Infrastructure costs already spent (sunk costs) 461 405 461

Vehicle costs 62 42 50

Remaining infrastructure costs 294 262 264

Total capital costs 817 709 775

Clarifications

31D The timescales associated with the audit meant that it was necessary to work in parallel with the
JRC team and dove tail the audit with the ongoing TEE analysis.

3.16 Throughout the audit a series of progress meetings were organised and attended by
representatives from Atkins, the JRC, tie, and the City of Edinburgh Council. These meetings had
two key objectives:

e  To ensure that the audit was fully aligned with the JRC programme; and
¢ To provide a forum for addressing clarification questions that were raised by the audit team
during May and June 2011.
Benchmarking
317 Atkins have extensive experience of working on mass rapid transit projects around the world and

have brought together knowledge that is pertinent to Edinburgh to help us sense check the

4 Provided by CEC, outturn costs.
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Edinburgh Tram’s Business Case. In particular it is important to be clear on what the risk factors
actually are for a mass rapid transit system in the UK.

ATKINS

3.18 Experience of other tram systems in the UK has highlighted a number of areas of risk in relation to

tram

demand forecasts:

Modelling uncertainty / Inaccurate model forecasts;
Competitive response from other modes;

Fares;

Park and Ride;

The size of the transport market;

Tram performance and quality; and

New developments.

3.19 Once areas of risk have been established it is common practice to quantify the potential impact of
the risk through sensitivity testing, before identifying appropriate mitigation actions that are within
the control of the scheme promoter and scheme operator — such as providing seamless
interchange, high quality Park and Ride facilities, and competitive fares and journeys times.

3.20 As part of our audit we have paid particular regard to the known areas of risk for schemes of this
nature outlined above, and our sensitivity tests have been defined accordingly.
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ATKINS

4. The Tools Used — Are They Fit for
Purpose?
The Tools Used

4.1 Our assessment of the appropriateness of the tools used has focussed on the modelling suite and
the appraisal methodology.

The Modelling Suite

42 The modelling suite comprises a number of elements, including the High level Model (HLM), which
is a strategic multi-modal demand, network assignment and distribution/mode choice model
developed using VISUM software.

4.3 The HLM is the main source of data for the assessment of demand, revenue, and user and non-
user impacts which drives the benefits side of the TEE/BCR calculations, and, as such, has been
the focus of our review of the tools used.

4.4 The model was subject to a detailed audit in 2008, and enhancements were implemented on the
basis of recommendations made at that time. We have not replicated the technical depth of that
audit, but have reviewed aspects of the HLM to which the outputs (the benefits in the TEE/BCR
calculations) are most sensitive. This has included the quality of the representation of highway
and public transport network performance, and the behavioural parameters which drive mode
choice.

Fit for Purpose?

4.5 Our overall assessment of the HLM is that it is an appropriate tool for the purposes of informing
the TEE/BCR assessment. We have however identified some areas of relative weakness (not
unusual in a model of this size and complexity), which we have used to interpret output and
influence the focus of sensitivity testing requested, as shown in Section Six of this report .

Appraisal Methodology

Scottish Transport Appraisal Guidance

46 The Scottish Transport Appraisal Guidance (STAG) was first published in 2003 and it went
through a major refresh in 2008.

4.7 STAG provides a best practice framework for:
e l|dentifying problems and opportunities with a transport and land-use system;
e« Setting SMART transport planning objectives that express the outcomes sought;
o  Generating, sifting and developing options that can deliver the transport planning objectives;
e  Appraising the relative merits of options; and
¢ Evaluating completed strategies and schemes.

4.8 The appraisal element of STAG allows transport planners to provide decision makers with
evidence of a scheme’s relative merits against the following criteria:

e Transport Planning Objectives;
. Environment;

e  Safety;

° Economy;

e Integration; and
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e  Accessibility and Social Inclusion.

ATKINS

Tram Scheme Appraisal

4.9 The STAG appraisal for the Phase 1a was finalised in 2007, and built upon STAG work done for
tram lines 1 and 2. The table in Appendix C summarises the relative merits of Phase 1a as
presented in 2007, and also comments on how this was updated for the Edinburgh Tram —
Business Case Update (2010).

410 We have reviewed the STAG outputs and have found the scheme appraisal methodology to be in
line with standard good practice, and with the requirements of STAG.

Appraisal Refresh

411 Atkins recognises that since the STAG appraisal was undertaken that there has been a number of
changes in the context within which the appraisal was undertake; most notably within the policy
context, and in particular the prominence of carbon abatement policies that have emerged as a
result of the Climate Change (Scotland ) Act 2009°. There has also been a change in the nature
of the options being tested.

412 It is therefore recommended that consideration is given to refreshing the wider appraisal to ensure
that the full benefits of the tram scheme are captured within a contemporary context.

. http://www .scotland.gov.uk/Topics/Environment/climatechange/scotlands-action/climatechangeact
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ATKINS

5. The Assumptions Used — Are They
Reasonable?

The Assumptions Used

a4 A number of assumptions have been made by the JRC in the development of the business case.
The key assumptions that we consider to have the most significant influence on the business case
relate to the following areas:

¢  The composition of the transport network — now and in the future;
e  The demand for transport — now and in the future; and

e  Traveller responses to the tram.

The Composition of the Transport Network — Now and in the
Future

52 The modelling tools used by the JRC to generate outputs have been updated periodically to reflect
changes in the existing transport network, and the nature of the network in the future. A number
of assumptions have been made regarding the infrastructure and operational characteristics for
both the highway and public transport components of the transport network.

5.3 In order to inform and validate these assumptions the JRC has engaged with a number of key
stakeholders who are best placed to provide a view on the scale and magnitude of the variables
associated with the transport network. Representatives for the following organisation contributed -
CEC, SDS tie, Lothian Buses, and Transport Scotland.

54 On the basis that they had been validated by local stakeholders, we were broadly satisfied with
these assumptions, however, it should be noted that we have not undertaken our own detailed
review of the model’'s public transport network representations.

Competitive Response from Other Modes

55 The JRC ran a scenario test on an earlier version of the model (in 2006) to assess the impact of
competition on the tram business case. The test assumed that (non-TEL) operators would
continue to run the current level of bus service frequency. Tram demand and revenues were most
sensitive to a competitive response on sections of the tram network around Leith Walk. There
were, however, reductions in patronage on all sections, including the Airport — St. Andrew’s
Square route.

56 The view of the JRC is that such a competitive response is highly unlikely: the increase in
operating costs far outweighed the potential benefits for a competing operator, and “the
development of well-balanced bus/tram integration plans would appear to limit the scope for
effective competition to a very significant degree."6

5.7 Given the history of bus operations in Edinburgh, we tend to share this view but with certain
caveats. The reduction in bus services on corridors where the tram will run means the tram
system must offer at least the same level of reliability as Lothian Buses — any failure to do so
could quickly lead to dissatisfaction among public transport users, leaving the door open for
competitive response from other operators. A 60 year appraisal period also means there is the
potential for changes to take place in the operating agreement for bus and tram — the integrated
approach to fares and overall operations could change in the future in a way that is not anticipated
at present — leaving a high-cost tram operator exposed in a competitive market.

8 JRC Revenue and Risk Report (Steer Davies Gleave / Colin Buchanan, December 2006)
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5.8 We considered it prudent to recommend a sensitivity test that replicated potential competition for
the tram from a bus operator between the city centre and the airport.

ATKINS

The Demand for Transport — Now and in the Future

New Development

5.9 The new tram system will open up development opportunities and is considered integral by the
City of Edinburgh Council to the future growth of Edinburgh. In turn, the new development will add
to the overall patronage of the tram system. Forecasts for the amount of demand that will stem
from the new developments have recently been downgraded. This reflects the change in
economic conditions since the original modelling was undertaken.

5.10 The original development assumptions which were utilised within the 2006 model were updated in
2010 to inform the Business Case refresh and again in 2011 for the most recent TEE analysis.

5.11 The existing assumptions reflect the current advice from CEC planners and reflect the need to
take account of known changes in development figures and the current economic climate and its
impact on development in Edinburgh. An adjustment has also been made to the predicted future
patronage forecasts to reflect recession impacts on bus patronage in Edinburgh, this has been
derived based on adjustments proposed by TEL that reflect Lothian Buses recent experience of
the bus market in Edinburgh.

5.12 As identified in Section Three of this report, the delivery of committed major future development
(particularly in the north and west of Edinburgh) will drive much of the future demand for the tram.

Development Assumptions

5.13 Key elements in developing the model included collecting data to input into a base year model and
forecasting development in the future years of 2011 and 2031. The development assumptions
were made using data available from the City of Edinburgh Council (CEC) via local plans,
structure plans, planning applications, and workshops held with Council officials.

Future Year Planning Data and Model Development

514 The model suite the JRC developed was based upon a number of data input variants, these
included:

e TELMoS' Data —the TELMoS data was used for background developments within the TMfS
zones;

e  Major Developments — The developments which were considered to be ‘major’ by CEC were
input individually and overrode the TELMoS data for certain zones.

Table 5.1 shows the difference in 2011 development estimates assumed to occur by 2031 when
the ‘major’ development data supplied by CEC overrode that of the TELMoS model.

" TELMoS (Transport, Economic and Land-Use Model of Scotland), is a multi-purpose forecasting toolkit
developed by Transport Scotland to assist in the investigation and assessment of different policies and
strategies on land-use and transport provision
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ATKINS

Table 5.1 — Changes in Development Estimates®

Development Estimates
Difference in
Development Type Total Development JolaiDevelopiment Development
Using TELMoS Data® | USIn9 CEClLarge
Development Data
Housing (Units) 50,397 49,992 -400
Office Business (GFA”) 837,211 1,277,808 440,598
Retail (GFA) 305,847 353,955 48,081
Commercial / Leisure
(GFA) ~ 277,750 277,?50
Hotel (Beds) 1,159 5,084 3,925
515 The JRC has established all development assumptions with input from CEC planners; using

CEC Development Schedules, which set out all development occurring in the city, and track
individual developments which are currently within the CEC planning system.

5.16 For each major development assumption the original data has come from a CEC document such
as a Local Plan or Structure Plan and has been agreed with or updated by a CEC planning officer.

517 It was noted by the JRC that the CEC are in the process of producing a Strategic Plan for the city
and that these plans often quote high development targets which are ambitious compared to past
completion rates. Itis the JRC’s view that the completion rates utilised within the model replicated
historic data rather than the Strategic Plan targets to ensure that prudent levels of growth were
utilised within the model.

Changing Development Assumptions

5.18 The original development assumptions which were utilised within the 2006 model were updated in
2010 to inform the Business Case refresh and again in 2011 when the model was used to obtain
new BCRs.

5.19 The changes in development assumptions which have been incorporated into the business case

and the period they were incorporated can be seen in Figure 5.1.

5.20 It can be seen from Figure 5.1 that a number of development assumptions have been updated
from the original assumptions made in 2006 and the development assumptions being utilised
within the 2011 analysis are different in many ways.

® All data from JRC document ‘Future Year Planning Data July 2010 60% WETA xIs'

°The figures within this column are the total for each type of development if the developments considered to
be ‘major’ by CEC are not used to overwrite TELMos data for the appropriate zones.

"% Gross Floor Area is measures as metres squared
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Figure 5.1 — Changes in Development Assumption
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indlude revised
assumptions taking into
account current economic
conditions

Thisincluded data on
developments such as:
- City centre retailing
- Edinburgh Park
- Edinburgh Airport
- Leith Docks

This included:
- Residential and commercial
development being reduced
- Introduction of Gogar Station
- Removal of EARL

- The event arena associated
with WETA discounted from the
madel due to unreasanable trip

rates associated with it

Including:

- Latest demand forecast for
Edinburgh Airport, in the region
of one third lower than
previously assumed

5.21 The development assumptions have been updated as it was necessary to take account of known
changes in development figures and the current economic conditions and the effect on
development induced. An example of this is the patronage forecast for Edinburgh Airport in 2031;
patronage was originally estimated at 26 million"" for the analysis undertaken in 2006 and has

been reduced to approximately 17 million" for the current analysis.

522 The development assumptions have been updated in line with the current assumptions of CEC,
proposed Masterplans for the area and current build-out assumptions. It has been assumed by
the JRC, in consultation with CEC, that although the growth in development has been lowered due
to recent economic conditions it is the rate of growth that is the main aspect which will change
rather than actual development numbers / size.

5.23 Figure 5.2 and 5.3 show the change in residential and commercial development which has been
assumed to occur from the original assumptions made for the 2007 business case and the
amended assumptions in 2010 taking into account the current economic climate. The
development is shown in relation to the west, north, and city centre areas.

" Source: Aviation White Paper published by the UK Government in 2003

% Figure interpolated from data supplied by BA for patronage in 2011, 2020, and 2041.
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Figure 5.2 — Changes in Residential Development Assumption
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Figure 5.3 - Changes in Commercial Development Assumption
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5.24 It can be seen from the graphs that the total development estimated to be complete by 2020 is
lower for both commercial and residential developments in the 2010 Business Case update and
that by 2031 it can be seen that the residential development has ‘caught up’ with the previous
assumptions made in 2007 and that commercial development completions have increased slightly
within the 2010 assumptions.

5.25 It should be noted that although it has been assumed, in general, that all forecast development will
occur by the modelled year of 2031 with regards to the west of Edinburgh the decision made by
the JRC was to utilise the 60% WETA estimates. This set of development inputs estimates that
60% of WETA development will be complete by 2031 rather than 100%. This was considered by
the JRC and the CEC to be a conservative estimate of growth in the west of Edinburgh and most
suitable for the model.

5.26 The assumption that development and build rates will increase as the economy recovers are
fundamental to the achievement of the assumed development. Give the importance of the major
developments (particularly in the north and west of Edinburgh) in driving future demand for the
tram we have recommended that a sensitivity test is undertaken to replicate a ‘worst case’
development scenario.

527 Although it is accepted that this pessimistic scenario (where none of the major development is
delivered) is unlikely to occur we do believe that this provides a tangible context for the
assessment of this risk.

Ingliston Park and Ride

5.28 We have identified in Section Three of this report the importance of the Ingliston Park and Ride
site in driving tram demand and we have focussed some of our attention at ensuring that the
assumptions within the business case are robust.

5.29 The role of high quality Park and Ride, similar to the Ingliston Park and Ride site, in facilitating
strong tram demand is apparent in schemes across the UK:

e  The Sheffield Supertram showed the risk inherent in not providing high-quality Park and Ride
facilities, which accounted for around 4% of the shortfall in Supertram patronage.
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5.30

5.31

Subsequently, the Sheffield Supertram system has boosted patronage, helped in part by the
opening of new Park and Ride sites directly on the Supertram routes: five sites offering a total
of more than 1,500 spaces for tram-based park and ride, with trams every ten minutes;

e Nottingham Express Transit has over 3,000 spaces available for tram-based Park and Ride;

and

e  Tyne and Wear Metro achieves around 80% utilisation of its 2,200 Park and Ride spaces.

There are risks surrounding the forecasting of Park and Ride demand: it is a notoriously difficult to
model accurately and can overestimate the abstraction from car where parking is left
unconstrained at the city centre destination, or the total journey costs are inaccurately specified.

Forecast Park and Ride Demand

The Edinburgh Tram forecasts are based on a bespoke spreadsheet model out with the high-level
VISUM model. The demand forecasts for the Ingliston Park and Ride are presented below:

Table 5.2 - Modelled Inglistion P&R Demand - Inbound to City Centre (Source JRC - June 2011)

Opening Year
AM Peak
0700 - 0900

2031
AM Peak
0700 - 0900

Opening Year
Inter Peak
1000 - 1200

2031
Inter Peak
1000 - 1200

No Tram

432

790

27

62

With Tram

739

1166

63

69

ATKINS

5.32 The JRC modelled forecasts inbound demand in the year of opening to be in the order 460
passengers (432%™ + 27" P2 " Using vehicle occupancy of 1.15 this gives the number of
vehicles to be in the order of 400. Once the JRC applies the recession factor this gives an
adjusted forecast of 350 cars parking and using a bus service to the city centre.

Current Bus Based Park and Ride Demand

5.33 The existing demand at Ingliston Park and Ride is in the order of 470 cars per day13, this is
equivalent to around 540 trips (again using occupancy of 1.15). The JRC have consulted with the
Park and Ride operators and they estimate that 2/3 of current demand is destined for the city
centre, which equates to around 350 cars parking and using Park and Ride bus services to access
the city centre.

5.34 This suggests the forecasting model used is giving reasonable estimates of city centre Park and
Ride demand.

Ingliston Park and Ride — Tram Forecasts 2011 & 2031

5.35 Table 5.4 also presents the JRC's forecast total demand from the Ingliston Park and Ride that will
be generated by the introduction of the tram. The uplift in demand has been benchmarked
against similar UK scheme and it is also recognised that the JRC have been prudent in assuming
in the modelling that there will be no real increase in city centre parking charges, or a reduction in
city centre parking capacity.

Traveller Responses to the Tram

5.36 Finally, the JRC has made a number of assumptions relating to various parameters that will
influence a traveller’s propensity to use the tram — these include factors such as the travellers’
value of time, the relative attractiveness of the tram as a mode of travel, and the impact of having
to interchange.

3 JRC June 2011
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Fares

ATKINS

537 In relation to fares, the main risk is that they are set too high relative to existing bus fares and for
the level of service provided. Additionally, a lack of flexibility and/or integration with bus fares can
reduce ridership. When Sheffield Supertram services commenced, premium fares greater than
bus fares were charged, but there was an unwillingness to pay for a service that was not
perceived as offering reliability. The original forecast of ridership had also assumed an integrated
bus and Supertram fare structure that failed to materialise. Issues around fares explained around
3% of the shortfall in Supertram demand relative to forecasts.

5.38 The Edinburgh Tram system will benefit from being a fully-integrated system operated by TEL. A
consistent approach to pricing means problems experienced in Sheffield are unlikely to be
repeated. The potential for shortfall in Edinburgh depends on the quality of service provided, or if
the responsiveness of passengers to fare increases is inaccurately forecast. Real fares growth of
RPI+1% has been assumed for future year tram and bus forecasts. Average fares per kilometre
are consistent with other tram systems: roughly £0.70/km, compared with £0.77/km in Sheffield
and £0.75/km in Manchester.

5.39 The JRC assessed the elasticity of patronage to real fares growth as part of their risk and revenue
forecasting work in 2008. The test assumed fares grow by RPI+1.5% and that the assumption
would affect bus and tram users — the intention was to establish whether public transport users
would switch to car as a result. The sensitivity test on fares showed that relatively few passengers
switched to car (i.e. public transport users were unresponsive to small fare increases). The JRC
acknowledges that this is due in part to the high mode share of bus in Edinburgh and the existing
cost of motoring being high due to parking charges and fuel costs. The JRC also notes
anecdotally that “Lothian Buses has experienced minimal patronage loss in response to modest
fares rises historically”.

Tram Performance

5.40 The performance of the tram system in terms of run times and frequencies is critical to its ability to
achieve forecast patronage. Journey times and frequencies were key factors in explaining the
poor performance of Sheffield Supertram, together accounting for 16% of the shortfall in
demand. Specifically, the model forecasts assumed 30% quicker journey times and 33% higher
tram frequencies than were ultimately delivered — at the same time as competing bus operators
increased substantially the frequency of buses on Supertram corridors. The poor run times
relative to the forecasts were due to a number of factors: poor or no priority for trams at signals,
over-cautious tram drivers, lengthy dwell times at stops, little run time monitoring, and the failure
to take account of the steep gradients on parts of the Supertram network.

5.41 The Edinburgh Tram forecast run times are based on Parsons Brinkerhoff designs, supported by
VISSIM microsimulation modelling. The models assume that delays to trams are minimised
without a significant impact on other traffic, and that full priority is given to tram at junctions. Run
times are held fairly constant into the future, reflecting this level of priority — a reasonable
assumption based on experience elsewhere.

542 Table 5.5 compares forecast run times and frequencies on the Edinburgh Tram system with
observed values on other UK tram systems.

" The Transport Economist Volume 26 Number 3, Autumn 1999
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Table 5.3 — Comparison of Forecast Run Times with Actual Run Times on other UK Tram Systems

ATKINS

Journey time Edinburgh Sheffield : Manchester
Tram Supertram Botinghdm Metrolink
Speed range, kph _ N
(shared track) 10.1-22.8 8.8-32.0
Average speed, kph
(shared track) 174 148
16.25 - 37.09
Speed range, kph
(segregated) 243-326 22.4-60.1
Average speed, kph 28.4 347
(segregated) ’ ’
Tram frequency 8/16tph 6-10tph 8tph 8-12tph
5.43 The proposed tram frequency of 8tph on the outer sections is in line with other systems — on the

city centre (Haymarket to Ocean Terminal) section it is much higher than elsewhere, reflecting the
desire to substantially improve the public transport service in this location, particularly along the
congested Princes Street section. The high frequency is also required to ensure that the popular
bus services removed from service are adequately replaced.

5.44 The run times also look reasonably consistent with other locations — although the Sheffield and
Nottingham systems both have sections where speeds are substantially lower than the lowest
Edinburgh tram, which in part reflects the relatively high proportion of the Edinburgh tram route
(particularly for the St Andrew Square option) that runs off street.

Tram Modelling Parameters

5.45 THE JRC has derived key forecast behaviour parameters from stated preference surveys and
these include:

e  Avalue of time of 4.76 pence per minute;

e  Weightings on walk and wait times of 1.91 and 2.55;

° In vehicle time weightings of 0.75 for rail, 0.77 for tram and 1.00 for bus; and
e Interchange penalty of 12 minutes.

5.46 We have benchmarked the assumptions used by the JRC and are content that they are
appropriate for use in the development of the business case. The parameters used to assess the
scope for transfer to tram from other modes are cautious compared to similar schemes elsewhere,
and we note that there may be some scope for greater shift to tram than has been forecast.

547 However, in the interest of prudence we also recommended that a sensitivity test was undertaken
to assess the impact of lowering the relative attractiveness of the tram as a mode of transport.
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6. The Outputs — Do They Look Credible?

The Outputs From 2011 Analysis

6.1 The outputs which the 2011 analysis has supplied can be broken into the following main
categories:

e Tram demand / revenue;
e |Impacts on public transport users;
° Impacts on road users; and

¢  Value for money (TEE tables and BCR).

Tram Demand and Revenue

6.2 While we have not undertaken a detailed review of tie’s 2010 Financial Model, we have sought to
reassure ourselves that the demand and revenue figures emerging from the current JRC work can
be reconciled with corresponding numbers informing the 2010 financial assessment. This is
because the level and profile of demand is critical to the financial performance of the scheme. Itis
important to ensure that changes and enhancements to the model for the purpose of the current
tests have not given rise to a significantly lower set of demand forecasts, potentially contradicting
earlier conclusions from the Financial Model in relation to the financial viability of the scheme.

6.3 For the two options where a direct comparison can be made, Phase 1a and St Andrew Square,
the new demand forecasts are broadly in line with (or —in later years — exceed) the demand levels
in the Financial Model, and are therefore consistent with the demand inputs to the Business Case
Review of 2010.

Impacts on Public Transport Users

6.4 In terms of overall public transport demand levels at 2011 we are also satisfied that these appear
plausible relative to the observed figures that we understand to have been verified by Lothian
Buses during a similar check undertaken at 2010.

6.5 In addition to the overall demand levels, we have also examined supporting material (contained
within Appendix B, and discussed in Section Three of this report) relating to the scale, distribution
and source of demand. We found these outputs broadly plausible, but noted:

e  The unusually high proportion of those forecast to use tram whose previous mode was car
(for the St. Andrew Square option of the order of 40%). This is only likely to be deliverable
with the level of quality of service (both for those switching directly to tram, or those using
P&R) envisaged within the model, in terms of comfort, journey time and reliability; and

e  The prominence of ‘counter-peak’ movement with the St Andrew Square option, with a
significant element of demand travelling outbound from the city centre in the morning peak to
access areas such as Edinburgh Park.

Impacts on Road Users

6.6 We have reviewed the emerging TEE tables (as set on the next page) and a number of supporting
outputs relating to the level and distribution of impacts upon both users and non-users of the
scheme. We have found these broadly plausible, but as identified in Section Four when we
discussed the model we would make the following observations:

e  The distribution of non-user impacts (impacts upon car users) appears broadly in line with
expectations. However, in our experience the overall level is difficult to quantify, and we
would view this as particularly the case with the tools used for this assessment, given some
of the weaknesses in the highway element of the model. For this reason we would express
caution in comparing the relative merits of options where non-user benefits form a key
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component. The JRC team has stated that no future junction optimisation has taken place to
address specific points of congestion due to traffic re-assignment, and we accept that this
may over-state disbenefits (particularly on the Phase 1a assessment).

ATKINS

e \We believe the level and distribution of user benefits look broadly plausible. These benefits
will however be driven directly by the level of demand for, and transfer to tram, and are
therefore sensitive to issues such as future development and propensity to switch. This has
been explored through sensitivity testing.

Value for Money

6.7 A benefit to cost ratio of less than one suggests that the economic return would be less that the
investment, even when appraised over 60 years. The BCR of the options taking into account the
full costs and benefits have been found in the current analysis to be less than 1. In other words
completing the project will incur more expenditure with an overall return of less than one.

6.8 However, to abandon a scheme where such a large proportion of the costs have been sunk would
represent a zero-return on a large investment. In this case when the analysis is being carried out
after sunk costs have occurred it is conventional and reasonable (as set out in STAG and
WebTAG appraisal guidance) to account for sunk costs in the scheme appraisal for a fair
comparison between investment opportunities.

6.9 The analysis if JRC'’s updated business case also appraises the full benefits against only the costs
of completion and operation then the BCRs for the three options are:

e  The full Phase1a, Edinburgh Airport to Newhaven, BCR = 1.30
e  Truncated Phase 1a, Edinburgh Airport to St Andrew Square, BCR = 1.85
¢ Truncated Phase 1a, Edinburgh Airport to Foot of the Walk, BCR = 1.21

6.10 We would however express caution in using the relative BCRs for the three options tested to
inform decision-making on the relative merits of the alternative options, particularly in light of the
significant differential performance in terms of non-user impacts , and the degree of confidence
which can be attached to this element of the appraisal.

Table 6.1 - Updated TEE Outputs (Source — JRC, June 2011)

Revised Phase 1a St Andrew Square Foot of the Walk
£ Pfesef‘r‘ic\fs'“e' Az Full Minus Full Minus Full Minus
P Costs Sunk Costs Sunk Costs Sunk
Costs Costs Costs
FUEle Trans pork 541 541 340 340 493 493
user benefits
Ofher road user 196 196 74 74 -156 156
benefits
Private sector
provider effects & 81 68 &8 60 60
PV of Scheme 427 427 482 482 397 397
Benefits
g“' of Scheme 663 327 597 261 707 329
ostis
Net PV 237 100 -115 221 -310 68
Benefit Cost Ratio
16 Covermmant 0.64 1.30 0.81 1.85 0.56 1.21
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F#

71

7.2

7.3

74

7.9

76

7.7

7.8

7.9
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Risk and Uncertainty

Risks & Uncertainty

The audit has established that there are a humber of specific areas in the business case where
there is a degree of risk and uncertainty, as with any modelling work.
Sensitivity Testing

Below we summarise our areas of concern, and the outputs from the sensitivity testing that was
undertaken to help quantify the impact of these risks on the business case.

New Committed Development

The analysis suggests that much of the future demand / benefit relates to new committed
development, this is an area of inevitable uncertainty which could have a possible impact on
revenue and the economic case for the tram scheme.

A ‘worst case’ zero growth sensitivity has demonstrated that the tram demand would reduce by
around one-third in 2031.

Competition

There is a risk that a bus operator could establish a service to run in competition with the tram
between the city centre and the airport, and a sensitivity test has been undertaken to replicate this
by using the Service 100 as a proxy for competition.

The outputs from the sensitivity testing suggest that tram revenue would decrease by around 6%.

Levels of Service

Much will depend on the relative ‘levels of service’ the tram provides the travelling public. A
sensitivity test has been undertaken to replicate a less favourable differential for the tram when
compared with the bus.

The sensitivity shows that the tram demand and revenue could reduce by around 12%.

Impacts on Benefit Costs Ratio for St Andrew Square Option

The relative impacts of these sensitivity tests on the BCR are presented in Table 7.1 for St
Andrew Square. It can be seen that even allowing for these downbeat assumptions, once sunk
costs are taken account of, there remains an economic case for the St Andrew Square option, on
the basis that each of these pessimistic tests still delivers a BCR of greater than 1.

ATKINS
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Table 7.1 — Impact of Sensitivity Tests on BCR for St Andrew Square Option
(Source — JRC, June 2011)

ATKINS

St Andrew Square
£m Present_ Value, 2002
PSS Minus Sunk Mode Constant | Competition Zero Growth
Costs Increased

Public transport user 340 289 262 227
benefits
Other road user
Borais 74 47 74 49
Private sector
provider effects 60 64 76 4
PV of Scheme 482 400 511 321
Benefits
g" of Scheme 261 281 358 290

ostis
Net PV 221 119 154 32
Benefit Cost Ratio
to Government 1.85 L 149 L
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8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

Conclusions

Business Case Audit

This audit has provided a review of historic and current business case work undertaken by the
JRC for the Edinburgh Tram.

It has asked and answered three questions:
e  The tools used — are they fit for purpose?
e  The assumptions used — are they reasonable?

e  The outputs — do they look credible?
The Tools Used — Are They Fit for Purpose?

Our overall assessment of the HLM is that it is an appropriate tool for the purposes of informing
the TEE / BCR assessment. We have however identified some areas of relative weakness (not
unusual in a model of this size and complexity), which we have used to interpret output and
influence the focus of sensitivity testing requested.

We have reviewed the STAG outputs and have found the scheme appraisal methodology to be in
line with standard good practice, and with the requirements of STAG.

Atkins recognises that since the STAG appraisal was undertaken that there has been a number of
changes in the context within which the appraisal was undertake; most notably within the policy
context, and in particular the prominence of carbon abatement policies that have emerged as a
result of the Climate Change (Scotland ) Act 2009. There has also been a change in the options
being tested.

We believe that the STAG indicators that have not been updated as part of the recent work may
be expected to be the same as before, orindeed, in some cases, stronger. Itis therefore
recommended that consideration is given to refreshing the wider appraisal to ensure that the full
benefits of the tram scheme are captured within a contemporary context.

The Assumptions Used — Are They Reasonable?

We have benchmarked the assumptions used by the JRC and are content that they are
appropriate for use in the development of the business case. The parameters used to assess the
scope for transfer to tram from other modes are cautious compared to similar schemes elsewhere,
and we note that there may be some scope for greater shift to tram than has been forecast.

The Outputs — Do They Look Credible?

We have reviewed the emerging TEE tables and a number of supporting outputs relating to the
level and distribution of impacts upon both users and non-users of the scheme. We have found
these broadly plausible, but would make the following observations:

e  The distribution of non-user impacts (impacts upon car users) appears broadly in line with
expectations. However, in our experience the overall level is difficult to quantify, and we
would view this as particularly the case with the tools used for this assessment, given some
of the weaknesses in the highway element of the model. For this reason we would express
caution in comparing the relative merits of options where non-user benefits form a key
component. The JRC team has stated that no future junction optimisation has taken place to
address specific points of congestion due to traffic re-assignment, and we accept that this
may over-state disbenefits (particularly on the Phase 1a assessment).

¢  We believe the level and distribution of user benefits look broadly plausible. These benefits
will however be driven directly by the level of demand for, and transfer to tram, and are
therefore sensitive to issues such as future development and propensity to switch. This has
been explored through sensitivity testing.
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Risk and Uncertainty

ATKINS

8.9 We have identified three key areas of risk and uncertainty that could have an impact on the
business case. These relate to new committed development, potential competition, and the level
of service provided by the tram.

8.10 Even allowing for downbeat assumptions, once sunk costs are taken account of, there remains an
economic case for the St Andrew Square option.

Conclusions

8.1 Qur overall conclusions from our review are:

/Final Report.docx

The tools and assumptions adopted and the outputs from the analysis are broadly fit for
purpose, in line with our expectations, and comparable to experience on other schemes.

We have identified a number of areas of risk and uncertainty. Sensitivity testing has been
used to quantify the impact of these areas of risk and uncertainty on the business case for
the St Andrew Square option. Even allowing for these downbeat assumptions, once sunk
costs are taken account of, there remains an economic case for the St Andrew Square
option, on the basis that each of these pessimistic tests still delivers a BCR of greater than 1.

27

CEC01914308_0031



ATKINS

Appendix A - Data and Report Inputs
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Table A.1 - Data and Report Inputs

ATKINS

: Date
Year Title Author Type Recoived
Business Case Documents
JRC Edinburgh Tram — Overall
Oct 2006 Biass Presantafion JRC Doc 19.04.11
Dec 2007 Edinburgh Tram Neh_work — Final tie Doc 07.04.11
Business Case Version 2
Edinburgh Tram — Business Case Edinburgh
2010 Update 2010 Tram Bue | G0a.7
Final Business Case Appendix IV
2007 Communications and Stakeholder tie Doc 28.04.11
Strategy

Audit Scotland Documents

Audit Scotland Edinburgh | Audit

Wune 2007 Transport Projects Review | Scotland

Doc 14.04.11

Audit Scotland Edinburgh | Audit

Feb 2011 Trams Interim Report Scotland

Doc 14.04.11

CEC Documents

CEC Council Committee

Jan 2003 Report — Edinburgh Tram | CEC Doc 28.04.11
Network
Feb 2010 Edinburgh Tram — Council | Edinburgh Doe 280411

Decisions 2003 until 2010 | Tram

CEC Transport 2030

2010 Vision CEC Doc 28.04.11
Apr 2011 West Edinburgh Draft CEC Doc | 04.05.11
Business Plan
CEC Council Committee
2011 Edinburgh Tram Update CEC Doc 23.05.11
16.05.11
CEC Council Committee
2011 Edinburgh Tram Update CEC Doc 53.05.11

Committee Minutes
16.05.11

Development Documents

Edinburgh Major
2006 Development Projects CEC Doc 05.05.11
2006 - City Centre

Edinburgh Major
2006 Development Projects CEC Doc 05.05.11
2006 — West Edinburgh

Edinburgh Major
Development Projects
2006 — South East
Edinburgh

2006 CEC Doc 05.05.11

Edinburgh Major
2006 Development Projects CEC Doc 05.05.11
2006 — North Edinburgh

2006 Edinburgh Major CEC Doc | 05.05.11
Development Projects
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2006 — Intro (summary)
Edinburgh Housing

Feb 2010 Market Monitoring Report CEC Doc 28.04.11
Edinburgh International

Apr 2011 Action Plan CEC Xs 04.05.11

Apr 2011 Edinburgh In_terna’rional CEC Doc 04.05.11
Implementation Plan
Development Assessment

] for Tram Transport Model JRE A8 000511
Development Monitor

2011 Tables Housing CEC Xls 06.05.11

Mar 2009 Scot_tish Enterpr!se Eagt Scottisr_l Doc 280411
Region Economic Review | Enterprise
Economic Performance

Mar 2011 Indicators (march 2011 Scot Govt Doc 28.04.11
Update)

2010 Raidil Devaigpmant CEC PDF | 06.05.11
Schedule

2010 FILGETE Havsing CEC PDF | 06.05.11
Development
Hotel Development

2010 B Radils CEC PDF | 06.05.11
Leisure Development

2010 Schedule CEC PDF | 06.05.11

2010 Office Schedule CEC PDF | 06.05.11
Industry 2010

2010 Completions and Planned | CEC PDF 06.05.11
Tables

2010 Industrial schedule 2010 CEC Doc 06.05.11

STAG Documents

Nov 2003 STACRAPPEISALLINET = | Doc | 28.04.11
2003

Nov 2003 STAG2 Appraisal Line1 - .4 Doc | 28.04.11
Appendices
Edinburgh Tram Network

Dec 2007 STAG2 Appraisal Report JRC Doc 28.04.11
Edinburgh Tram Network
STAG2Z Appraisal

Dec 2007 Appendix JRC Doc | 28.04.11

Miscellaneous Documents

Dec 2008 Infraco Contract Summary E:jairr:’iburgh Doc 28.04.11
Edinburgh Tram Noise Edinburgh

Diec 2005 and Vibration Policy Tram Dot 28,0811
TEL Planning of the
Future — Strategic

2006 Business Plan TEL Doc 28.04.11
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JRC Data
Due Diligence
Model Construction and Scott
Dec 2006 Application — Due Doc 14.04.11
2, Wilson
Diligence Report
Model Construction and
Dec 2006 Applicatian = Due Saall Doc | 14.04.11
Diligence Summary Wilson
Report
Model Construction and Scott
Mar 2008 Application — Due Wi Doc 14.04.11
T ilson
Diligence Update
Appendix A Highway
~ Model Screenline ~ Tab 14.04.11
Performance
_ Comparison Between _
Different Models Tab 14.04.11
_ Appendix B — Low Level _
s Tab 14.04.11
June 2008 Modelling Technical Note Halcrow Doc 14.04.11
Planning Data
2006 FLire Yaar Trip. CEC/JRC |[Xs | 14.04.11
Attraction
Future Year Planning
2010 Data July 2010 60% CEC/JRC Xs 14.04.11
WETA
Future Year Planning
2010 Data July 2010 full WETA CEC/JRC Xs 14.04.11
Future Year Planning
2010 Data July 2010 no WETA CEC/JRC Xls 14.04.11
Risk Revenue Reports
JRC Patronage &
2006 Revenue Risk Register SDG Tab 14.04.11
Dec 2006 Revamis s REcRegen | oe Doc | 14.04.11
2006
Dec 2008 RevsmimbREiRegen | ipg Doc | 14.04.11
2008
Validation Reports
VISUM model calibration
Nov 2006 and validation report 2006 JRC Doc 14.04.11
VISUM model calibration
Nov 2006 and validation report — JRC Doc 14.04.11
Appendices 2006
VISSIM model calibration
Nov 2006 and validation report 2008 JRC Doc 14.04.11
Scott Wilson Edinburgh
Tram TSS — Response to | Scott
Mar 2007 JRC Comments on Due Wilson Dog 14.04.11
Diligence
Mar 2007 TSS Comment and Scott Doc 14.04.11
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Responses Table Wilson

Apr 2008 Vissim model calibration | ;o Doc | 14.04.11
and validation report
Visum model calibration

Apr 2008 and validation report JRC Doc 14.04.11
Visum model calibration

Apr 2008 and validation report - JRC Doc 14.04.11
Appendices

Other Reports

Mar 2006 EAinBuUIgH Trein - Statsd SDG Doc | 14.04.11
Preference Report
Progression of forecasts

Oct 2008 from previous Revenue & | SDG Doc 14.04.11
Risk Report

Sep 2010 Lipdated Trato Patonags: | o Doc | 14.04.11
& Revenue Forecasting

Financial Model
TEL Business Plan 2010

2010 St Andrew Square JRG Xis
TEL Business Plan 2010

2010 Phase A1 JRC Xls

2010 Guide to Financial Model TEL PPT

2004 Preliminary Financial tie Doc 28.04 11
Case — Line 1 2004 AN

2004 Preliminary Financial fie Diic 28.04.11
Case — Line 2 2004 U
TEL Business Plan

2010 Update 2010 - TEL PPT | 14.04.11
Presentation
TEL Business Plan
Update 2010 —

2010 Presentation Figures / TEL PPT | 14.04.11
Graphs

JRC 2011 Analysis

2011 4R Fropesal forLpdaled | jos Doc | 14.04.11
Business case
Programme for Edinburgh

2011 Tram Updated Business JRC Doc 19.04.11
Case
Key Modelling Appraisal

2011 Assumptions — High Level | JRC Doc 26.04.11
2011

2011 Trip Ends (Zip File) JRC Zip 09.05.11

2011 Business Case _Schedule JRC Doc 13.05.11
& Key Assumptions

2011 P&R Summary JRC Xis 20.05.11

2011 dFRE - RESIOORR NN | o Doc | 23.05.11
Memo of 11 May

2011 2011 AM DS Park & Ride | JRC Xis 31.05.11
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Edinburgh Tram Business
Case Update Draft
Results Presentation

JRC

Doc

03.06.11

ATKINS

2011

Edinburgh Tram Business
Case Update Draft
Results Presentation

JRC

PPT

07.06.11

2011

JRC Forecast and
Economic Output Phase
1a

JRC

Doc

06.06.11

2011

JRC Forecast and
Economic Output St
Andrew Square

JRC

Doc

06.06.11

2011

VISUM Tram Journey
Times

JRC

Als

06.06.11

2011

JRC Response to
clarification questions -
7th June

JRC

Doc

08.06.11

2011

NUB Delay Plots

JRC

Doc

08.06.11

2011

Edinburgh Tram Business
Case Update Draft results
(Maps)

JRC

PPT

08.06.11

2011

Additional Information and
Clarifications Presentation

JRC

PPT

08.06.11

2011

Edinburgh Tram Draft
Appraisal Results as of
Wednesday 15th June

JRC

PPT

15.06.11

2011

Edinburgh Tram Demand
Growth Sensitivity

JRC

Als

15.06.11

2011

Edinburgh Tram Financial
Performance St Andrew
Square

JRC

Als

16.06.11

2011

Edinburgh Tram Draft
Appraisal Results as of
Wednesday 20th June

JRC

PPT

20.06.11

2011

Copy of bus cost
comparisons

JRC

Xis

21.06.11

2011

Bus Savings Calculations

JRC

Xls

21.06.11

2011

Edinburgh Tram Draft
Appraisal Results as of
Wednesday 15th June

JRC

PPT

21.06.11

2011

Edinburgh Tram Summary
Outputs for Atkins

JRC

PPT

21.06.11

2011

Edinburgh Tram Summary
Outputs for Atkins

JRC

Xs

21.06.11

2011

Edinburgh Tram Financial
Analysis St Andrew
Square

JRC

Xs

22.06.11

2011

Edinburgh Tram Draft
Appraisal Results as of
Wednesday 28th June

JRC

PP

28.06.11

2011

Edinburgh Tram JRC
Standard Outputs

JRC

Xls

28.06.11
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= steer davies gleave

Edinburgh Tram Joint Revenue Committee

Standard Output TEMPLATE

HUCHAMARN

FILENAME: Standard_Outputs_S80d_150611.xls User: ftorres
Test ID: S80d
Test Name: Full Scheme (1a) Option
Comment: All revenues in 2005 prices

Full scheme (1a) option - With Gogar; With Egip
Date/Time: 15 June 2011
[ParametersiAssumptions:

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Recesion and street works factors 88.7% 87.3% 88.7% 90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0%
Ramp-up profile (2011 start date) 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Ramp-up profile (2014 start date) 0.0% 0.0% 0.0% 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0%




steer davies gleave

i Tram Joint Revenue Commitiee

Ferecasts and Economic Outputs

Tost d iption:
Tast 1D 580d
Tast Name: Ful Scheme (1a) Opticn
Date/Time 15/06/2011
[Ramp-Uip
jan Impacts:

TRAM PATRONAGE AND REVENUE MODE SHIFT

2011 Foracast Patronage (Hi ical) by (1,000 pax por year)

Sagment

Number  Sogment Description Tram
Airport 1o Catchmeant 328

iy 10 Aiport 281

Ingkston to Catchment 449
Catchment to Ingliston
Granton Corridor te Catchmeant

i Catchmant to Granton Conmidar
Ledh Conider to Catchment

_Catchmant to Laith Comidor

Gyl 1o Calchment

Catchment o Musrayfisld
City Centre to Catchment

E - Catchmant to Cily Cantre_ - S - A
SEG15 0
SEG1E 1] L1}
SEGIT 1] a
SEGIE Extamalto Calchrmant 1.914 -1,128
SEG1Y Calzhriant o Extamal 1614 -1.024
SEG20 Examalto Extarnal 127 412
SEG21 Al joumneys 1802 G452
2011 F: by £1,000 por voar [2005 prices])
Sagment
Number  Sogment Description Tram A Bus
SEGOM  Aiportto Catchmant 241 <199
SEGO2 Catchmant to Aport 206
SEGO3  [nghston to Catchment 328
SEGOS Catchmant ta Ingliston 12
SEGOS Granton Coridor to Catchment 135
SEGOS Catchmant to Grantan Corridor 80
SEGOT Ledh Conider to Catehment 2,584
SEG0E Catzhmeant 1o Leth Carridor 1,607
SEGO2 Gyle to Catchment 648
SEGIC Catchmant to Gyle 54
SEG11 Murrayfiedd to Catehmant Th4
SEG12 Calzhmeant 1o Murayfeld 369
SEG13 City Centre t Catchmant 1281
SEG14 Catchmeant iz City Cantra 2724
SEG15 0
SEG16 i}
SEGIT — b
SEG1S Estemnalio Catchmant 1406
SEG19  Catchment lo Extemal 1,186
20 Extarnal o External 94
SEG21___ Aljumeys 8,668
2031 Forgeast Patronage -archical) by Goographical Segment {1,000 pax per
gment
Number  Segment Description Tram A Bus
SEGO Airpant to Catchment 602 422
SEGO2 Catchmant to Alport 590 =318
SEGO3 Inglston to Catchrment 1241 -340
SEGE04 Calzhmant o Ingiston 300 48
SEGOS Granton Corridor to Catchmant 533 =360
SEGOE Catchmant to Grantan Cesidor il =274
SEGOT Ledh Conider to Catehment B.898 -8,186
SEGOE Catehmant to Leth Corridor 4724 -4 488
SEGO2 Gyle to Catchment 2083 1,738
SEGIC Catchmant to Gyle 3473 -2 568
SEGT1 Murrayfiel o Catehment 1,682 1,512
BEGIZ Catchmant o Musrayfsld 923 -B49
SEG13 Ciy Centre t Catchmant 3575 -3,116
SEG14 Catchmant to City Centra 8,364 7226
SEG1S [}
SEGIE 0
see1T - 0
SEG1S Estarnal ta Catchmant -2 965
nant to Extemal -2,730
al o External -B22
SEG21 All journeys -22,192
2031 Forocast Rovenue by Geographical Segmant 00 per yoar [2005 prices
Segment
Number  Segment Deseription Tram A Bus

SEGH Afrport to Catchment
SEG02 _ Caichmentto Akport
SEGOS Inglsten to Catchrvent
SEGD4  Calehment o Ingiston

SEGOS Granton Corridor 1 Catehment

SEGOS___Catchment to Granton Comidor
SEGOT Leih Comider to Catchment

SEG10  Cakhmentto Gye
SEG11 Murrayfield to Catchment
SEG12  Catchmant to Musayfeld
SEG13 City Centre to Catchmant
SEG14 Catchmant to City Centra
SEG1S
SEG16
SEGIT

SEG18 Examal to Catchment
SEG19  Catchmentto Extemal
SE Extarnal o External

SEG21 Al jaurmneys

057
704

&
Bl bl elao E

=]

28lnoj2g

HEcas

bt
3

118

ACard
Redistributed

180
=272

-001
-348

-1649

44
645
-215

2048
£19
=167

-G

302
1,008
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= 1 [feat 0 80
steer davies gleave s -
Dt/ T iy 15/06/2011
Forscastn and Econoenic Oulpuds Fump-Lip: faclugud
Fcazson Impacts Ingludog
[Trans Patronage [000s Boardings) 001 2002 2013 2014 2015 026 07 016 205 2020 021 022 03 028 2025
Modatiod Tram Patronags 15,736 18370 15803 17337 17870 18404 18,356 19508 sl 03 LIS FL9I IAR 23050 23T
Tram Patronage (inc. Recession impacth 13358 14208 14,897 15,600 16327 17070 17,857 18,650 19478 20314 21,185 1,593 Az 23050 3,678
Tram Patronage inc. 2011 Start Ramp-LUin) 10468 12078 13,706 15,135 18364 17070 17,857 18,660 18473 nns 21,165 21,793 nan 23050 23,678
[Traen Pt Lirz, 7014 Stan Raeng-Lg) o ] 1] 11,703 12878 15704 17,321 18473 19479 20314 21,165 31733 34T 23060 23,578
[Tram Fatronage (000 Boardings) T ) 2029 050 won w03z 2033 w03 035 036 w37 2038 2039 080 2041
[Modeilad Tram Patrocage 4,934 5557 26,190 26,818 1445 7,504 28,362 0,819 BT 3735 30,233 0,731 nam 3.7 32207
[Traen Patrondge (ing. Racesion knpact) 74934 R 26,190 26,818 7446 7504 8,352 28,819 PRI 3,735 30,233 ELYEN nB kRN 32,237
Tram Patronage finc. 2011 Start Ramp-Lia) Pt 2556 26,190 26,818 A8 Pl 28,362 26,819 BT FoRec 30233 20,731 . 1,78 ma
[Trm Patronage fine, 2004 Sart Ramp L) 24534 29562 2BIS0 IR 29446 20c04  gmaky  gewle 289y 2ams  stom n}w 3w 3
35,000
30,000
W 25,000
1=
L=
2
& 20,000 |
=
e
o
S 1500 -
= 15,000 Lo amme
o "
E -
= | P
= 10,000
5,000
o
01 2021 2031 2041

—ttodelled Tram Patronage
Tram Patronage (inc. 2011 Start Ramp-Up)

= = Tram Patronage {inc. Recession Impact)
= =Tram Patronage (inc. 2014 Start Ramp-Up)

[Tram Rewenue [E000s 2005 Prices]
Modatlad Traen Rivenus

2018

017

ECT) Wi EE)

11557 17068 12,589 13,18 12557 a0 14,798 15,391 15,985 18578 17171 17,881 18552 13303 0,m3 20,7244
[Tram Ravenua (ne, Racession knpact) 0351 10540 11181 11807 12478 13376 13,940 14,722 =5 16337 1717 17,881 18597 13303 mm3 30,724
Tramn Rivenu (inc. 2011 Start Ramg Up) TR 5955 L2658 11452 12353 137 13,840 14,722 1551 16337 171711 17.881 18552 13308 23 i
[Tram Kavenue fine, 2014 Start Kame. Up) o o o 6855 1 12132 13532 14,578 15521 1633 ahiin 1nem W 19303 20013 207
[Trams Revenus [£000s 7005 Frices] 2028 2030 0L 2032 2033 W03 2035 2037 03 B2 00
Modelld Tram Revenue Tasm I 3,047 23821 555 AT 25,359 26,641 . Pt 28,785 9,562 o nam 31,501
Tram Rivenue {inc. Ritevson bmpacth nase ficd 3,047 821 24,555 p=tor 25,558 26,641 pifoid 28005 20,785 25,564 341 nam .80
[Tran Rivenua (ing, 2011 Stan Ramp-Ug) 3 7373 22,7 73821 24595 BT 25,959 26,641 7n3n TR 28,765 29,564 T 3.1 31,900
[Traen Ravenua (inz. 2004 Stan Rasne-Unl U438 IITI  PAGAT 93BN MSH/ BT 35959 AL IIIT  TROCS  ZRIAS  F9.568 IGII 3L 390
£35,000
g- £30,000 |
wn £25,000 ¢
3
~
w }
& £20,000
g
o £15,000 |
2
§
>
I= £10,000
E
"
F£5,000
£
2011 2021 2031 2041

=—jtodelled Tram Revenue
= =Tram Revenue (inc. 2011 Start Ramp-Up)

= = Tram Revenue {inc. Recession Impact)
= =Tram Revenue {inc. 2014 Start Ramp-Up)
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Forecasts and Economic Cutputs

Print Date: 247082011
[Run Dale: AS0S2011

ELOWS AND CAPACITY
CHART 1
[ Eastocra [+ = v] e |*|
sToP MR PR RBS GOG GYL EDP EPS SGA AN BAR MUR MAY SMP PSW SAS  PIP  MDR BAS FOW  COS
Capacity Bphi16tph 240 3240 30 3M0 M0 4350 4550 4850 4,350 4,550
Boarders 254 i B M2 M5 18 a0 T
Load P4 087 084 151 096 LI 1279 1435 2R3
Alightars. [} 1.4 114 1 i = @ B
Capacity Btphiiph/i2iph _ B0 320 AN AN LMD 4880 4850 4880 4850
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
EHART 2
[0 commstnrary = e B ] ||
STOP MR PR ROS GOG GYL EDP SGA SHP  PSW SAS PP MDR DAS FOW  COS
Capatity Brphi18tph A0 MO A0 JMO ZMO0 4,350 2,850 G420 6430 G480 6430 6430 G430 6430 6430
Boarders & 1 L3 4 1 78 Fr T =T = - S S S 4] F T T
Load 0453 47T 838 &7 1071 2111 2.35 2112 3002 2831 3246 3371 3876 D181 1474
Alighters 453 ] L T ) 423 10T 128 B 408 120 % ] 1
Capacity Bphisphi12iph A0 R0 JM0 IM0  AME  4BS0 4550 40 G430 6430 G430 6430 G430 6430 G430 G450
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX.
sl 50 0% 7% 0% 50% % 758
] o% o D% 0% D% 0% 0% W
PM S0% o TR % S0% oW 75%
2011 AM (Eastbound)
10,000
o000
8,000 CAlighters
2 =Capaclly Sph/Sphi12iph
] 000 —L o0}
o
3 6,000
E 5,000
§ 4,000
2
E aooo
2,000
1,000 .
g o —— . -_._._.,,.-u-n.,.-m. .ln.,i].,;-r.t_-ll_.»‘.-“..l:-__._ﬂ B 4
a2 8 2 ) A
&e*@é’cé’cfﬁéagdg‘f‘,&g@@’ o\ﬁq,v@“(p“‘oé’&&
TRAM STCP
2011 AM (Westbound)
10.000
2000
I Alghtars
3 800 —Cipicly SRR 1240
= 7.000 =—Loed
2
g 6.000 —
g 5000
£ 4000
H
- 3000 =
=
= 2,000
1,000
8 3
- R R Y e & I
FELL LTSI L EF LTS
TRAM STOP

S30d
Test Hane: Full Scheene (12) Oplion

0CD  OCT  NER
6430 6430 G430
El

1138 950 478
10 [

-]
6430 6430 6430
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= steer davies gleave et 2,

S30d
Tesl Nare: Full Scheene (12) Oplion

[Print Dabe: S

Forecasts and Economic Qutputs = |RiunDaie VST
[Rame-Ln
BoEssion:

ELOWS AND CAPACITY
CHART 1
[® Emtora [+ o
ETOR AR PR RBS EPS MUR OCD  DCT  MER
Capacity Bphl1étph 240 3240 4,550 4,250 B0 6430 8430 6480
Boarders. 27 145 20 @ ) = ]
Load =7 o 218 043  1197 L8717 156 5 1]
Alightars i 8 i T4 W 438 183 &1
Capasity Gtphitph/12tph M0 30 IN0 32 4850 4550 4850 4350 4550 G430 6430 6430
FACTORS USED
Capacity 100%
Doarders. 100%
Load 100%
Alightars 100%
CHARTZ
[7 msttaary E ] rdeted g ||
STOP Lol PR RES GOG GYL EDP EPS SGA SRN DAR MUR HAY SHP PSW  SAS PIP MDR DAS FOW COS O©OCD OCT NER
Capacity Bphi18tah 3340 JM0 AMD 30 JMD IO 4550 AES0 4350 4850 4850 4350 G430 G430 6430 6430 G430 6430 6430 BAS0 6450 B30 G450
Boarders [} 1 T 41 % 28 3 19 e ] ] £l L T T ] L] 1658 300 =3 " L =0
Load O ZT0 304 SR M7 555 A8 SA2 YT BAB 85T B3 WO a007 S8R WI7H 0471 0228 oG 625 S5B  S1 S0
Alighters e 34 a2 54 34 B 138 14 160 41 13 144 213 &1 420 8B E- a7 k=) 19 [ L] ]
Capacity Btphiseph12tph 4340 BP0 A0 IM0 3D A0 4B50 4550 4550 4850 4,550 450 6480 6480 6430 B480 6430 G430 B430 6430 6480 64380 B30

FACTORS USED

Capacity 100%
Boarders 1005
Load 100%
Alightars 1
SUPERPEAKFACTORS
2011 cap 2011 PAX 203 cap 2031 PaX
an S 0% TS% 0% S0W DM 78R
P 0% o% 0% % % 0% %
FM 50% o TR 0% S0% 0% 75%
2011 IP (Eastbound)
e 10,000
2,600 "~ mmmBoarsors
ik = Alighters
= = apacity Siph/Sphyt 2iph
£ 7.000 — it
=3
7 6,600
E 5000
% 4000
2
% acon
& 2,000
1,000
QT e o o om e ome own wn owl w1 T 4
= 4 ¢ A & @ & A0
& ¢ @ﬁ&ﬁf@*@‘f\.ﬁgcf@% o\jﬁv“o“(,o"oé’@\g
TRAM STOF
2011 IP (Westbhound)
JHIRTY 10,000
9,000 [ eBoardens E
(=11
2 8000 — ity BphSHphI120ph
£ 7000 —Loa
H
2 6,000 - -
g 5000
E 4000
5
& 3000 +—=
S
= 2,000
1,000
o M

FE LT F TSI TR L P EF PSS, E

TRAM STOP
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— - |Test description;
= steer davies gleave Test 10: ‘sa0d
= Test Nane: Full Scherne (18) Oplion
[Edinburgh Tram Joint Revenye Commitieg Print Date: 211
Forecasts and Economi Qutputs ————" |rin pate: 51
[Frama-Up:
BCesdion:
ELOWS AND CAPACITY
CHART 1
[ Eastocra [+ tanteibat Erres |*|
ETOP GYL EDP BAR FIF  MODR BAS FOW COS 0OCO  OCT  NER
Capacity Bphi16tph 3240 4,550 4 430 8480 8,480 G430 B430 G480 0480 5430 8480
Boarders i 38 {5 485 w5 Ay a3 4 ) El] ]
Load 026 2055 3,075 1966 2138 23T 2193 1,950 77e 188 0
Alightars i T 15 B 75 #  we @ 132 73 138 377 235 1197 @1 16
Capacity Bphriph/12iph _ B0 3240 30 AM0 340 4550 4550 4850 4850 4,350 __B4B0 5480 6450 8430 9480 5430 G480 6430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHARTZ
[ oty = T B ] ||
STOP MR PR RBS GOG GYL EDP EPS SGA SRN AR MUR HAY SHP PSW SAS PIP  MDR BAS FOW COS  OCD  OCT  NER
Capatity Brphi18tph 4340 30 A0 ZM0 M0 4350 4550 4850 4350 4850 4850 6450 G430 B4B0 6430 B430 G480 6430 6480 6430 G430 6430 6430
Boarders [ 1 3 [] 137 12 15 38 195 31a i 499 (4] =50 £ =11 655 oh 313 05 40 1@T 550
Load 4632 1278 1472 2068 LTI 4217 4TIR 4812 4BST 4358 4350 6041 B8MI TME 727 G730 BSS 2781 2302 2488 580
Alighters Ga3 Ay 3 Ti4 W61 &34 740 ZaD  isD 103 a8 2363 dal 1611 998 16T 48 & T [ [
Capacity Bphisphi12iph LMD R0 ZMO0 IMO AMD ABSE 4850 ABSH 4850 ABSD 4550 G480 6430 B480 6430 B4B0  BASD G430 B43D 5430 6430 6430 B450
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
P o 0% 0% % % 0% %
PM S0% 0% TR % S0% oW 75%
2031 AM (Eastbound)
10,000
8000 G
8,000 CAlighters
2 =Capaclly Sph/Sphi12iph
] 000 —L o0}
o
3 6,000
E 5,000
§ 4,000
2
E aooo
2,000
1,000 I
o +EL_ P S E— .3.,.—-es.,.-fL1 | 1) o ol ] B m m- e 0 |7 =
v A 2 » & 2 & A
& & e c,évcf'@@é’a@we@e’?@‘g}@" F & & "\ﬁw“ Qﬁ‘kc-oeoéjtp &
TRAM STCP
2031 AM (Westbound)
10.000
2000
O AGhars.
3 800 —Cipicly SRR 1240
= 7.000 =—Loed
2
2 5,000
g 5000
£ 4000
H
- 3000
=
= 2,000
1,000
4]
- 2 o FH = 2 & o
FELF LTSS TELLEEFS &£ &£ & &
TRAM STOP
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= steer davies gleave

Forecasts and Economic Cutputs T——
ELOWS AND CAPACITY
CHART 1
= [+ wm v] e
ETOR AR IPR RBS GOG GYL EDP EPS BAE PIP
Capacity Btphi16toh G240 340 30 3240 3240 4350 4850 5,430 G430
Boarders. =T a7 L] T 01 127 414 a5 5
Load |7 eaz 26 TI0 1313 1333 1837 1,858 3145
Alightars [ - N 3 3 B 108 i 158
Capacity Btphriph i2tph G20 B0 LMD RM0 320 4550 4550 5430 6430
FACTORS USED
Capacity 100%
Doarders. 100%
Load 100%
Alightars 100%
CHART 2
[ tomstzcnraty = T 1" idediod Porod ||
STOP PR RES GOG GYL EDP EPS SGA SRN DAR MUR  HAY  SHP PIP
Capacity Brphi18tph 3340 JM0 BMD FM0 JMO0 JM40 4550 ABS0 4350 4050 4850 4ES5D G40 B430
Boarders [ n L4 [ 4 1iE 47 E [ 150 T B T i) 130
Load O 410 Sar 621 621 W84 1084 1,339 1452 1578 1596 2258
Alighters 410 208 41 164 511 18 42T 1“7 136 5 431 38
Capacity Btphisephii2eph 3240 3P40 R0 A0 2M0 M0 4850 4ES0 4250 4350 4850 4850 6480 5,430
FACTORS USED
Capacity 100%
Boarders 100%
Load 100%
Alightars 1
SUPER-PEAK FACTORS
2011 CAP 2011 PAX. 203 cap 2031 PAX
AM 50% % 7% % 50% 0% 75%
L o 0% 0% 0% % 0% o
PM 50% o TR % S0% 0% 75%
2031 IP (Eastbound)
10,000
3,000 ' Boardens
8000 [==TT T )
2 —Cepechy Blph/Sph12ph
£ 7.000 — 1
o
3 6,000
2 5000
§ 2000
2
1 3,000
o

10,000
2,000
8000
7.000
6,000
5,000
4000
3000

Pax per modelled period

2000
1.000

Test bD:
Test Hame:
[Print Date:
[Fun Date:
Fiamo-Lin:
[Recession:
MOR  BAS
BAS0 6430
En 80
060 1,852
BEL 1]
6,430 6430
MOR DA
BAS0 6430
241 278
4T 3370
a3 ]
6430 G430

S30d
Full Scherme {12) Oplion

247082011
AS0S2011
FOW  cos
6,480  £.480
1 L]
B 7 G0
L 175
5480 5480

FOW C€OB OCD OCT  MER
B.480  B480 B0 B480 5280

fg‘@?‘@’%&e & & «?r’r:é‘éﬁ\e‘g'-_#s}&%sgq”*rf

TRAM STOP

2031 IP (Westbound)

. Eoarans
o Alighters
w—Capacily Siph/Sphi1 Ziph
——Load

FEELF TS TS FTIT LS P FPS IS

TRAM STOP
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= steer davies gleave

Edinburgh Tram Joint Revenue Committee

Standard Output TEMPLATE

FILENAME: Standard_Outpuls_SB1a_130611.xs User: ftorres

Test ID: SBla

Test Name: St. Andrew Square

Comment: All revenues in 2005 prices

St. Andrew option - With Gogar; With Egip
Date/Time: 13 June 2011
'ﬁarametersmssumpiions:
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Recesion and street works factors 88.7% 87.3% 88.7% 90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0%
Ramp-up profile (2011 start date) 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Ramp-up profile (2014 start date) 0.0% 0.0% 0.0% 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0%




steer davies gleave

i Tram Joint Revenue Commitiee
Ferecasts and Economic Outputs

Tost d iption:

Tast 1D SB1a
Tast Nama: St Andrew Square
DateTime 13/06/2011
[Ramp-Uip

jan Impacts:

TRAM PATRONAGE AND REVENUE MODE SHIFT

2011 Foracast Patronage (Hi ical) by (1,000 pax por year)
Sagment
Number  Sogment Description Tram
Airport 1o Catchmeant 318
iy 10 Aiport 267
Ingkston to Catchment 449
Catchment to Ingliston 17
Granton Corridor te Catchmeant 111

__Catchmentio Granton Cemider
Ledh Conider to Catchment
_Catchmant to Laith Comidor

Gyl 1o Calchment

Catchment o Musrayfisld
City Centre to Catchment
_Catchmeant to Cly Cantr

A Bus

SEG15
SEG1E 1]
SEGIT 1]
SEG1S Extarnal to Cachment 1210
SEG1Y Catehmiant to Extemal 08
SEG20 Examalto Extarnal T
SEG21 Al joumneys 5566
2011 F: by £1,000 por voar [2005 prices])
Sagment
Number  Sogment Description Tram A Bus
SEGOM  Aiportto Catchmant 233 AT
SEGO2 Catchmant to Aport 196 =103
SEGOS Ingkston to Calchrent 329 -85
SEGOS Catchmant ta Ingliston 12 -5
SEGOS Granton Corridor to Catchmant 81 -60
SEGDE Catchmant to Grantan Comidor 58 -47
SEGOT Ledh Confider te Calchment 190 75
SEGOE Calzhmant 1o Leth Carridor 78 -58
SEGO2 Gyle to Catchment 539 427
SEGIC Catchmant to Gyle 731 -553
SEG11 Murrayfiedd to Catehmant 545 -504
SEG12 Calzhmeant 1o Murayfeld 287 =261
SEG13 City Centre t Catchmant 677 =535
SEG12 _ Catchmentto City Cantra 1,335 425
SEG15 0 0
SEG16 o 0
SEGIT — .0 -
SEG1S Estemnalio Catchmant L] 404
SEG19  Catchment lo Extemal 520 379

20 Extarnal o External 57 =108
SEG21___ Aljumeys 4,167 2552
2031 Forocast Patronage rarch: by Goos hical Segment {1,001 X per

gment
Number  Segment Description Tram 4 Bus
SEGO1 Airpart to Catchmant 574 -ar2
SEGO2 Catchmant to Aiport 548 246
SEGOS Inglisten to Catchment 1,220 3
SEGE04 Calzhmant o Ingiston 255 109
SEGOS Granton Corridor to Catchmant 260 -152
SEGOE Catchmant to Grantan Cesidor 185 =13
SEGOT Ledh Conider to Catchment 496
SEGOE Catehmant to Leth Corridor 261
SEGOY Gyle 1o Catchment 1511
SEGIC Catchmant to Gyle 1,885
SEGT1 Murrayfiel o Catehment 1451
BEGIZ Catchmant o Musrayfsld 644
SEG13 City Centre to Catchmant 1.740
SEG14 Catchmant to City Centra HAGE
SEG1S 0
SEG16 ]
sear - L0
SEG1S Extemal to Catchment 2548
nant to Extemal 1374
il to External

SEG21 ___ Aljoumeys 1293

2031 Forocast Rovenue by Geographical Segmant (£1,000 por yoar [2005 prices
Segment
Number  Segment Deseription Tram

SEGH Afrport to Catchment
SEGO2  Catchmentto Akport
SEGOS Inglsten to Catchrvent
SEGO4  Calchmenttongiston
SEGOS Granton Corridor ta Catchmeant

SEGOE  Catchmant to Granton Cemidor

SEGOT Ledth Comideor te Catchment

SEGI0

Catchmentto Gyle
SEG11 Murrayfield to Catchment
SEG12 Catchmant to Musrayfrid

SEGIF Gy Cenlre o Calshment
SEG14  Catchmentto Gty Cantra

SEG1S
SEG16
SEGIT
SEG1S Extarnal to Catchmant 2281
SEG19  Catchmant io Extemal 1,231
SE Extarnal o External :i)
SEG21 Al jumeys 10,120

&
éﬁ'caaggr}-aﬂg‘bbc&:a:cc E

831

=
g

ACard
Redistributed

=203
=301

-910
-365

EF]
52

-286
=120

Yo kju tleolso

N

<215
-338

4,000
1410
-1,514

3217

CEC01914308_0047



= steer da\fies gna\i‘e [feat 0 SEin
— Test Mama: St Andrew Sguarn
DatarTems 13/06/2001
Forscastn and Econoenic Oulpuds Fump-Lip: faclugud
Fcazson Impacts Ingludog
[Trans Patronage [000s Boardings) 001 2002 2013 2014 2 2026 2017 2008 208 2020 021 2022 EZE) 028 2025 202
Modatiod Tram Patronags 7554 1785 7,895 8,065 335 £A05 582 8,759 £33 #a11 9,288 3488 2653 94 IB036 10,290
Tram Patronage {jne. Becession mpact) £700 arae 599 2,259 1518 w8 8,085 =378 £E76 B9 o208 488 Er ] o883 10090 10230
Tram Patronage inc. 2011 Start Ramp-LUin) LY. s 5,439 noal T443 s 8,085 2378 BETE Bars 9,208 5488 659 8.8 10,050 10,2901
[Teaen Pate iz, 2014 Stan Raeng- Ll ] o [ 544 63% 7373 7,842 2,334 2875 8979 5,288 3,488 9859 9,859 10090 30,290
[Tram Fatronage (000 Boardings) T E) 029 w030 wn w037 033 w038 w035 036 war 2038 w038 080 2041
Modeilad Tram Patrocage 0491 10537 10,892 nm3 0 11500 1,707 11,914 1230 23 12,555 12,783 o1 13339 12,467
[Traen Patrondge (ing. Racesion knpact) o431 0857 1892 1,03 033 11500 1 11914 12310 12337 12,555 12,783 12011 13339 13457
Tram Patronage finc. 2011 Start Ramp-Lia) 10491 10657 1ha52 11,085 12 11500 11,000 11,514 12370 1237 12,555 12,783 13011 13783 13867
[Tram Patronage fine. 2014 Start Ramp-Us) 10451 0652 10857 11003 1129 1500 1100 11,918 12120 Ty 1asss 1298 1zon 13093 13467
16,000
14,000
. 12,000
W
1=
L=
£ 10,000
=
e
s 8,000
=
=
& 5,000
E
£
4,000
2,000
o
01 2021 2031 2041
—ttodelled Tram Patronage = = Tram Patronage {inc. Recession Impact)
= =Tram Patronage (inc. 2011 Start Ramp-Up) = =Tram Patronage (inc. 2014 Start Ramp-Up)
[Tram Revenue [£000s 2005 Prices] o T w3 w014 s s w7 s ECT 2020 wa w1 w033 waa 025
[Modtlad Traen Rivenue 548 5730 5915 6,103 B EdEE 6,698 6,307 76 135 7.535 7,83 3D 8378 B536
[Tram Ravenua (ne, Racession knpact) 4521 004 5,244 5493 5751 BOIF 630 &.607 £310 39 7,535 .83 L 878 8,526
Tramn Rivenu (inc. 2011 Start Ramg Up) 1651 4353 4824 5,328 S653 g 8,308 BE0T 410 1219 1,535 L] 030 BITE 8520
[Tram Kavenue fine, 2014 Start Kame. Up) o o [ 4119 4588 5537 6,120 6540 £310 1219 7.535 1,788 ] 8,278 8,526
e Fveni [ED00S 005 Pricat] 027 2029 2030 031 2032 2033 038 036 2037 03 B 030
Modelld Tram Revenue a0z 2812 3,562 9,851 R v.i] 0412 1718 104 1nmnz 11,810 11,958 12,298 prior 12386 13,330
Tram Rivenue {inc. Ritevson bmpacth s 532 9,562 4,851 1013 PSS 1716 11,04 1132 11,010 11,954 12,258 1 12986 13,330
[Tram Ravenua (ne, 2011 52an Ramp L) FoaT 317 9,562 9,851 0330 10418 716 11,004 1n3z2 11510 11,958 12,298 12547 12585 13330
[Traen Rarvanua (ine. 7004 Stan Rasne-Ual 5,043 3317 9,562 9,851 10,70 0418 10,716 1034 11312 11630 113954 12,298 1254 12585 13,330
£14,000
§ £12,000 |
a E10,000
3
~
w }
& 8,000
§
@ £6,000 |
2
]
>
& 4000
E
"
F£2,000
£
2011 2021 2031 2041

=—jtodelled Tram Revenue
= =Tram Revenue (inc. 2011 Start Ramp-Up)

= = Tram Revenue {inc. Recession Impact)
= =Tram Revenue {inc. 2014 Start Ramp-Up)

CEC01914308_0048



= steer davies gleave

Forecasts and Economic Cutputs

2818

Test 10:

Test Hane: 81, Andrew Squere
Print Date: MM

[Run Date: 10201

ELOWS AND CAPACITY
CHART 1
[ Eastocra [+ = v] e |*|
sToR AR PR RBS GOG GYL EDP EPS  5GA PP MDR BAS FOW COS 0CD 0OCT  NER
Capacity Btphi16toh 240 320 3M0 3M0 LMD 450 4550 4850 B30 84S0 8430 BASD 6480 B4SD 6430 BASD
Boarders T T i a6 152 a0 (e [ [ o [ [ [ [ ]
Load 65 1058 1060 1,388 1,508 1417 1,401 1,495 [} 1] & & o (1] o [}
Alightars o A8 L W1 4d 43 ] LR [3 o B [} [ [
Capacity Btphiiph/i2iph B0 30 N0 AN R0 4550 4850 4,850 __B4B0 5430 8430 8480 #4830 G430 G430 8430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHARTZ
[0 commstnrary = e B ] ||
STOP MR PR RBS GOG GYL EDP EPS SGA SRN [DAR MUR HAY SHP PSW SAS PIP MDR BAS FOW COS  OCD  OCT  NER
Capatity BEph/18tph B0 BMD AM0 BMO M0 4560 450 4550 4350 4580 4350 G430 G430 G430 G450 G430 G430 G430 6430 G430 G450 6430 6430
Boarders o 1 . 4 45 51 143 151 215 3 12_7 4T 428 832 [ o '] (] ('] [} ]
Load B 433 455 573 ST0 S4B NT21 NS0 2080 2071 1952 AT 1813 1250 831 & [ o o T 3 0
Alighters a3 M 143 1 426 7A0 {86 JaT  fad &8 7T F] 72 [ b [ [ o [ [ [ [
Capacity Btphisph/12tph L340 BP0 3D AM0 3D 4850 4B50 4850 4550 4850 4550 6430 6480 6480 6,430 5430 6430 G480 B430 6430 6480 6480 5430
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AN S0% o% 75N 0% 50% % 758
] o% o D% 0% D% 0% 0% W
PM S0% o TR % S0% oW 75%
2011 AM (Eastbound)
10,000
8000 G
8,000 CAlighters
2 =Capaclly Sph/Sphi12iph
] 000 —L o0}
o
3 6,000
E 5,000
§ 4,000
2
E aooo
2,000
1,000
B wve e oo e Weas ceom N ]
= 2 3 2 & 5, o
&e‘*,}é’cé’cfﬁéaqd“g‘@?e§¢v§qé o\ﬁq,?“o‘k(.oeoé) &
TRAM STCP
2011 AM (Westbound)
10.000
2000
O AGhars.
3 800 —Cipicly SRR 1240
= 7.000 =—Loed
2
- 5,000 -
g 5000
£ 2,000
H
- 3000 "
=
= 2,000
1,000
5 k2B
- R R Y e & I
FEFLFF LTSI TFT LS PR FF &L P L E
TRAM STOP
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= steer davies gleave

2818

Test bD:
Tesl Nare: 81, Andrew Squere
Print Date: 2011
Forecasts and Economic Outputs [Fun Date: A1
Fiamo-Lin:
BCesdion:
ELOWS AND CAPACITY
CHART 1
= [+ = v] e |*|
ETOP MR PR RBS GOG GYL EDF EPS SGA ERN  BAR  MUR  HAY SHP PEW SAS  PIP MDA BAS FOW COS  OCD  OCT  NER
Capacity Bphi16tph G240 30 30 3240 30 4550 4350 4560 4860 4550 4550 G430 G430 6450 6430 6430  B430 8430 6430 6480 64S0 5430 B0
Doarders 4 @3 {11 = {16 126 {02 fa@ @& E a2 E [ [ [ [ [ [ [ [ [
Load WA W E 431 D TSI B0 33 065 S92 SB1 BIF TOT 450 1] ) o [} o o [} [} @
Alightars [ i_n ] 3 5 @ u 45 LT A L - [} [ 0 i) [] [
Capacity Btphriph i2tph 240 3240 AN IM0 M0 4550 4550 4850 4530 4,350 4850 G430 B430  B430 6430 6430 6430 6430 B43D G430 BG4S0 BA3D 6430
FACTORS USED
Capacity 100%
Doarders 100%
Load 100%
Alightars 100%
CHART 2
[ tomstzcnraty = e 1" idediod Porod ||
STOP MR PR ROS GOG GYL EDP EPS SGA SRN DAR MUR  HAY SHP PSW SAS PP MDR DAS FOW COS OCD  OCT  NER
Capatity BEph/18tph 3240 B0 A0 30 ZM0 M0 4550 ABS0 4850 4850 4550 4850 G480 G450 6430 6430 G430 G480 G450 6430 BUSO 6430 6480
Boarders [} 2 i 75 o 1 iE] xS 3 ] % A [} [} 1] [} [} [} [}
Load 0 86 1B 3B 283 48T S24 G131 S4B M0 o4 624 S8R 500 304 [ LS 3 . ] 0 8 3
Alighters Za6 7] ] [T 50 108 68 12 24 [] 13 11 [ [ [ [ o [ [ [ [ [
Capacity Btphiseph12tph A0 R0 AM0 IMO AME R0 4550 AES0 4250 AESH 4550 4BS0 6430 B480 6430 B4E0 6430 G430 B43D 5430 6430 6430 B450
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-PEAK FACTORS
011 cAp 2011 PAX. 2031 CAP 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
L o 0% 0% 0% % 0% %
PM 50% 0% TR % S0% 0% 75%
2011 IP (Eastbound)
10,000
o000
6,000
2 = apacity Siph/Sphyt 2iph
2 7,000 —L o0}
o
3 6,000
E 5,000
§ 4000
2
E aooo
2,000
1,000
] |
.- } = 2 XY & = A e
& ¢ @aé?éb'éfé’afawe@e’?sg}ﬁ‘sf‘qé "\ﬁw“aé‘kc-oeaéjtpé"
TRAM STCP
2011 IP (Westbound)
10.000
9,000 - foerdon
O AGhars.
3 8000 —Capachly BpHAphI 20k
= 7.000 e
2
- 5,000
$ 5000
£ 4000
&
- 3000
5
= 2000
1,000
b e — —m =
2 o FH = 2 ] A
FELPEF LTSS TELELEEFF &£ &£ & &
TRAM STOP
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= steer davies gleave T sets
= Test Nane: 1, Andrew Sgusre
Frint Date: M1
Forecasts and Economi Qutputs [Fun Date: A1
Fiamo-Lin:
BCesdion:
ELOWS AND CAPACITY
CHART 1
[ Eastocra [+ v] e |*|
sToR GOG GYL EDP EPS  SGA  GRN BAR  MUR A PP MDR BAS FOW COS  0CD  OCT  NER
Capacity Btphi16toh 3240 3240 4350 4230 4850 4250 4350 4850 8430 B4 BAS0 6430 G430 6430 6480 64S0 5430 B0
Boarders M1 18R 3 &7 i68 75 167 [ [ [ [ [ [ ]
Laad 1952 1356 1LE0 1391 A040 2538 ATSE 24 [} o [} o o [} [} @
Alightars 1 53 B L] 90 415 3 ) o 0 i) ] [ ()
Capacity Btphriph i2tph A0 3240 4550 4,850 4,850 4850 4,350 4850 _BABD. 6430 8430 6480 6430 B430 G430 8430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHART 2
[ oty = T B ] ||
STOP MR PR RBS GOG GYL EDP EPS SGA SRN AR MUR HAY SHP PSW SAS PIP  MDR BAS FOW COS  OCD  OCT  NER
Capacity Bphi15tph 3340 JM0 AMD  JM0 JM0 4550 4550 ABS6 4350 4550 4850 6450 6430 G430 6430 6430 6430 6430 6430 B30 6450 6430 G450
Boarders [} 1 [N ) [} LA - | 430 03 g [} [} 1] [} [} [} [}
Load O 744 1381 WADR 1408 3034 L072  3,254 21 282 2257 W7 1B & LS 3 . ] 0 8 3
Alightsrs T4 BAE 167 O %36 LB w8 46 52 ) 72 o [ [ [ [ [ [ [ [ [
Capacity Btphiseph12tph 4340 BP0 A0 AM0 3D 4850 4B50 4850 4550 4850 4,550 6430 6480 6480 6430 5430 6430 G430 B430 6430 6480 6480 5430
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
L o 0% 0% 0% % 0% %
PM 50% o TR % S0% 0% 75%
2031 AM (Eastbound)
10,000
o000
6,000
2 =Capaclly Sph/Sphi12iph
2 7,000 —L o0}
o
3 6,000
E 5,000
§ 4000
2
E aooo
2,000
1,000
0+ . SN S SE——— l:‘,.-es.,.—r.l ﬂ L= -
2 e 3 2 L 2 S A, ol
& ¢ @aé?éb'éfé’afawe@e’?sg}ﬁ‘sf‘qé "\ﬁw“aé‘kc-oeaéjtpé"
TRAM STCP
2031 AM (Westbound)
10.000
9,000 - foerdon
O AGhars.
3 8000 —Capachly BpHAphI 20k
= 7.000 e
2
- 5,000 -
$ 5000
£ 4000
H
- 3000
=
= 2000
1,000
4]
- 2o FH = 2 ] A
TP LTSS T LSS S &£ &£ & &
TRAM STOP
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— - |Test description;
= steer davies gleave Test 10: et
—_— Test Nane: 1, Andrew Sgusre
[Edinburgh Tram Joint Revenye Commitieg Print Date: 21
Forecasts and Economic Outputs —_—— |RnDue A1
Fiamo-Lin:
[Recession:
ELOWS AND CAPACITY
CHART 1
[ Emtor [+ wmn v] e
ETOP GYL EDP SHP  PEW SAS  PIP  MDR BAS FOW COS  OCD  OCT  MER
Capacity Btphi16toh 3240 4,850 5430 5480 8430 G430 B480 6430 6400 64B0  BAB0  B4B0 6480
Doarders are 163 42 1 [ [ [ [ [ [ [
Load 1019 1174 0B &8 o ) o [} o 1] 1] a g
Alightars [ ;13 [:] (53 ] 158 ] 3|1 215 Gk [} o 0 [ 1] ] ] (]
Capacity Btphriph i2tph 20 3240 3N IM0 IMD 4550 4850 4550 4550 6480 6430 6430 6430 8430 6430 6430 840 5400 5400 5480 5480
FACTORS USED
Capacity 100%
Doarders 100%
Load 100%
Alightars 100%
CHART 2
[ tomstzcnraty = T 1" idediod Porod ||
STOP MR PR ROS GOG GYL EDP EPS SGA SRN DAR MUR  HAY SHP PSW SAS PP MDR DAS FOW COS  OCD  OCT  MER
Capacity Bphi15tph 3340 JM0 AMD MO B0 IO 4550 A4S0 4350 4850 4850 A4BS0 6430 G430 6430 5430 G430 6430 5480 A480 5480 5480 B0
Boarders [} 2 1 aE 3 17 T Ead 5 W@ 44 20 T T da 4w [} [} 1] -] 1] [:] a a
Load 0380 81 585  5A5 885 @0 W10 1150 4B 0124 1091 @66 TiB 401 [ LS ] 0 ] 3 L
Alighters @8 193 Ei) [ 61 257 B4 142 E il £ ] [ [ [ [ o [ o a [ [
Capacity Btphiseph12tph L340 B0 AM0 IMO AMD 20 4850 4550 4850 ABS0 4550 AB50 6430 B430 6430 5430 6430 G430 5450 A480 5480 6480 B0
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 1
SUPER-PEAK FACTORS
011 cAp 2011 PAX. 2031 CAP 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
L o 0% 0% 0% % 0% %
PM 50% o TR % S0% 0% 75%
2031 IP (Eastbound)
e 10,000 1
3,000 ' Boardens
CAlighians
8,000 1
T w—Capachy Bphitph/12pn
£ 7.000 —
3
3 6,000
E 5,000
§ 2000
2
1 3,000
o
2031 IP (Westbound)
T 10,000
9,000 = Eartars
EAlighters
3 8000 e Cpeicily Bl p 1 2l
T 7,000 =—Load
2
- 5,000 - |
$ 5000
£ 4000
&
g 3000 - 4 :
5
= 2000
1,000
T e .. =
2 G S & A & & B o & A
FEFF TSI TS T LS EFLT LSS
TRAM STOP
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= steer davies gleave

Edinburgh Tram Joint Revenue Committee

Standard Output TEMPLATE
FILENAME: Standard_Outputs_SC1_130611.xls User: ftorres
Test ID: SC1
Test Name: Foot of the Walk Option
Comment: All revenues in 2005 prices

Foot of the Walk option - Without Gogar; With Egip
Date/Time: 13 June 2011
'ﬁarametersmssumpiions:

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Recesion and street works factors 88.7% 87.3% 88.7% 90.0% 91.4% 92.8% 94.2% 95.7% 97.1% 98.6% 100.0%
Ramp-up profile (2011 start date) 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Ramp-up profile (2014 start date) 0.0% 0.0% 0.0% 75.0% 85.0% 92.0% 97.0% 99.0% 100.0% 100.0% 100.0%




steer davies gleave

Tram Joint Revenue Commitiee

Ferecasts and Economic Outputs

Tost d iption:

Tast 1D 5C1
Test Nama: Foot of the Walk Opticn
DateTime 13/06/2011
[Ramp-Uip
jan Impacts:

TRAM PATRONAGE AND REVENUE MODE SHIFT

2011 Foracast Patronage (Hi ical) by (1,000 pax por year)
Sagment
Number  Sogment Description Tram

" IngEston 1o Catchment

Afrport o Catchmant
C 1o Aport

Catchment to Ingliston
Granton Corridor te Catchmeant
Catchmant to Granton Cerndar

Leih Corrider te Catchment
_Catchmant i Laith Coridor
Gyl 1o Calchment

Catchment o Musrayfisld
City Centre to Catchment
_Catchmeant to Cly Cantr

SEBGIS
SEG1E
SEGIT
SEGIE Extarnalto Catchment
SEG1Y Calzhriant o Extamal
SEG20 Examalto Extarnal
SEG21 Al joumneys
2011 F By
Sagment
Number  Sogment Description
SEGOM  Aiportto Catchmant
SEGOZ Catchmant to Alport
SEGOS Ingisten o Catchrment
SEGOS Catchmant ta Ingliston
SEGOS Granton Coridor to Catchment
SEGOS Catchmant to Grantan Corridor
SEGOT Leih Corider te Catchment
SEGOE Calzhmant 1o Leth Carridor
SEGO2 Gyle to Catchment
SEGI0 Catchment iz Gyla
SEG11 Murrayfiedd to Catehmant
SEG12 Calzhmeant 1o Murayfeld
SEG13 City Centre t Catchmant
SEG14 Catchmeant iz City Cantra
SEG1S
SEG1E
SEGIT — . -
SEG1S Estemnalio Catchmant 989 5664
SEG19  Catchment lo Extemal 714 -407
20 Exemal ta External 79 -324
SEG21___ Aljumeys 6,023 4527
2031 Forgeast Patronage -archical) by Goographical Segment {1,000 pax per
gment
Number  Segment Description Tram A Bus
SEGO Airpant to Catchment i)
SEGO2 Catchmant to Aiport filisi}
SEGOS Inglisten to Catchment 1,255
SEGE04 Calzhmant o Ingiston 297
SEGOS Granton Corridor to Catchmant 467
SEGOE Catchmant to Granton Cesrider 271
SEGOT Ledh Comider ta Catehment a5
SEGOE Catehmant to Leth Corridor 1489
SEGO2 Gyle to Catchment 1842
SEGID Catchmant to Gyla 2,786
SEGT1 Murrayfiel o Catehment 1423
BEGIZ Catchmant o Musrayfsld 677
SEG13 City Centre to Catchmant 2450
SEG14 Catchment ta City Centra 5480
SEG1S 0
SEGIE ]
see1T - 0
SEG1S Estarnal ta Catchmant 3002
nant to Extemal 1836
a1 Extarmal 136
SEG21 All journeys 16,562
2031 Forocast Rovenue by Geographical Segmant (£1,000 por yoar [2005 prices
Segment
Number  Segment Deseription Tram A Bus
SEGH Afrport to Catchment
SEGUZ  Catchment to Akport
SEGOS Inglsten to Catchrvent
SEGO4  Cawchmenttolngiston i
SEGOS Granton Corridor ta Catchmeant
SEGOE  Catchmant to Granton Cemidor
SEGOT Ledth Comideor te Catchment

SEGI0

Catchmentic Gyle 2496
SEG11 Murrayfield to Catchment 1275
SEG1Z  Catchment to Murayfeld . - ! 4 _
SEG13 City Centre to Catchmant 2232
SEG14__ Calchmentio Ciy Cantra 4911
SEG1S o
SEG1E i}
SEGIT 0
SEG1S Extarnal to Catchmant 2690
SEG19  Catchmant io Extemal 1,646
SE Extarnal o External 122
SEG21 Aljpumeys 14,842

&
2 B ofid Ble Ble ble elas E

o
EEBoos

=\

A Rail

ACard
Redistributed

-187
286

811

-363

S8l hlacleo

=216

CEC01914308_0054
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steer davies gleave

Forvcasts and Econcenic Oulpuds

[feat 0 501

Taat Mama: Foot of tha Witk Optan
DatarTems 13/06/2001

Famp-Li Inshudut

Fcazson Impacts Ingludog

[Trans Patronage [000s Boardings) 001 2002 2013 2014 2015 2026 2017 2008 205 2020 021 022 03 028 2025 202
Modatiod Tram Patronags w534 1,391 11887 11,703 11,960 12318 12482 12,747 13003 13378 13584 13,845 14247 EVTER R 15.053)
Tram Patronage {jne. Becession mpact) Er ] 4 16188 10,553 s 12331 11,758 12,191 1A Q3 135 13845 14347 laue 1499 15,053
Tram Patronage inc. 2011 Start Ramp-LUin) T 2307 9,337 10217 088 1133 11,758 12,193 12635 13086 13,582 13,825 14147 14443 14,751 15,053
[Traen Pt Lirz, 7014 Stan Raeng-Lg) o g o 1,900 bl 10434 11LADS 12,071 12535 13OEE 13,584 13,845 14,247 PRl 14,751 15,053
[Tram Fatronage (000 Boardings) T w0s 2029 w030 won w03 2033 w3 w03s 036 w7 2038 035 080 2041
[Modeilad Tram Patrocage 15355 15557 15,959 16,260 16567 18852 17,141 17,431 177 &0 18,326 18,644 18361 19378 19,595
[Traen Patrondge (ing. Racesion knpact) 15335 15857 15,959 16,260 18567 16837 17,341 17431 17710 18003 18,376 18,648 1891 19378 19,595
Tram Patronage finc. 2011 Start Ramp-Lia) 15355 15857 15,859 16,260 16567 165527 1114 11431 s 18,005 18,326 18,63 18,5961 19278 18,595
[Tram Patronage fine. 2014 Start Ramp-Us) 15,358 15657 16959 IBIE0 16562 16852 17,141 17431 1720 1mo0e 18326 18,600 18361 1a378 18598
25,000
W
1=
L=
2
=
e
o
=
=
o
E
£
o
01 2021 2031 2041
—ttodelled Tram Patronage = = Tram Patronage {inc. Recession Impact)
= =Tram Patronage (inc. 2011 Start Ramp-Up) = =Tram Patronage (inc. 2014 Start Ramp-Up)
[Tram Revenue [£000s 2005 Prices] o T w3 w4 s EE 7 s s 020 wa w2 w03 waa w0as 202
[Modtlad Traen Rivenue ®030 #3001 B576 R.B56 2140 8429 9,741 1053 035 10676 10987 11,357 1.7 12,096 12,465 12,835
[Tram Ravenua (ne, Racession knpact) a3 7243 7503 .91 #3351 BIE 2176 515 lnost 1851 o987 11,357 1.7 12006 12,465 12,875
Tramn Rivenu (inc. 2011 Start Ramg Up) 534z 662 6,995 i 228 £046 9178 9,615 10,064 10521 10587 11,357 11726 12006 12,865 12,135
[Tram Kavenue fine, 2014 Start Kame. Up) o [ [ 5,578 ] .48 8.501 9.618 o0es 1082 10087 11887 1170 1209 13468 12,35)
e Fveni [ED00S 005 Pricat] 027 3R 2029 2030 0L 2032 2033 038 0 036 2037 03 T3 030 a1
Modetiad Tram Rivenue 13,238 SET-L N E 14842 1Wne 1580 16114 IEST 16M2 1@ 1783 1843 1m0 1938
Tram Rivenue {inc. Ritevson bmpacth 13238 13588 14,085 12411 14847 15,266 15,680 16,114 16538 16562 17825 17,538 12423 18510 19,387
[Tran Rivenua (ing, 2011 Stan Ramp-Ug) 13736 12E3E 14039 14481 14347 15366 15,690 16,114 16538 16,967 17,449 17,936 %A 18310 19,397
[Traen Ravenua (inz. 2004 Stan Rasne-Unl 13336 13638 14,033 14481 14847 15766 15,690 16114 16538 16,957 17,849 17,936 18473 18910 19,397
£14,000
§ £12,000 |
a E10,000
3
~
w }
& 8,000
g
@ £6,000 |
2
]
>
& 4000
E
"
F£2,000
£
2011 2021 2031 2041

=—jtodelled Tram Revenue
= =Tram Revenue (inc. 2011 Start Ramp-Up)

= = Tram Revenue {inc. Recession Impact)
= =Tram Revenue {inc. 2014 Start Ramp-Up)

CEC01914308_0055



= steer davies gleave

Forecasts and Economic Cutputs

Test 10: sC1

Test Hane: Foot of the Walk Option
Print Date: MM

[Run Date: 10201

ELOWS AND CAPACITY
CHART 1
[ Extaray [+ =
STOP MR PR RBS 1 SHP  PEW SAS PP MDR BAS FOW COS  OCD  OCT  NER
Capacity Btphi16toh 240 3240 3M0 3N G430 6430 B430  BABD G430 G430 BASD 6430 G430 6430 B4SD
Boarders ®3 8is & 151 i i 3T T ) [ [ [ [ ]
Load 23 07T LO9S 1, LT EER 483 41 T EE 0 o [} [} @
Alightars. 3 i. 6 0 @ BT w79 fa w @ms B I [
Capacity Btphiiph/i2iph 20 3240 M0 32 } 5430 8480 6430 8480 6430 8430 8430 §430 G430 G430 8430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHARTZ
[0 commstnrary = e B ] ||
STOP MR PR RBS GOG GYL EDP EPS SGA SRN DAR MUR HAY SHP PSW SAS  PIP  MDR  DAS 0CD  OCT  NER
Capatity Brphi18tph 4340 30 A0 ZM0 30 4,350 4550 4550 4,350 4850 4850 6480 G480 B480 6430 6430 G430 G430 8430 B30 G450
Boarders [} 1 (1] [} 56 7 ar b LA~ S - LN R T [} [13 [}
Load 0437 482 &0 157 : 2060 1M1 2503 2212 3371 2150 1830 1, T 3 0
Alighters Hrm ATe [ Fild ) FET T A R T ) [ [ [ [
Capacity Bphisphi12iph A0 BP0 AM0 ZMO  AME  ABSE 4850 ABSH 4850 ABSH 4550 G480 6430 B480 6430 B4B0 6430 G430 B4SD 5430 6430 6430 B430
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AN S0% o% 75N 0% 50% % 758
] o% o D% 0% D% 0% 0% W
PM S0% o TR % S0% oW 75%
2011 AM (Eastbound)
10,000
8000 G
8,000 CAlighters
2 =Capaclly Sph/Sphi12iph
] 000 —L o0}
o
3 6,000
E 5,000
§ 4,000
2
E aooo
2,000
1,000
] -
2011 AM (Westbound)
10.000
2000
O AGhars.
3 800 —Cipicly SRR 1240
= 7.000 =—Loed
2
g 6.000 —
g 5000
£ 4000
H
- 3000 "
=
= 2,000
1,000
5 k2B
- R R Y e & I
FEFLFF LTSI TFTFLL, PR FSF &L P L E
TRAM STOP
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— - |Test description;
= steer davies gleave Test 10: 1
— [Test Name: Fool of the Walk Oplion
[Edinburgh Tram Joint Revenye Commitieg Print Date: 21
Forecasts and Economi Qutputs ————" |rin pate: A1
Rame-Lp:
BCesdion:
ELOWS AND CAPACITY
CHART 1
= [+ = v] e |*|
STOR AR PR RBS GOG GYL EDP HMAY SHP PSW SAS PP MDR BAS FOW COS ©OCD OCT NER
Capacity Bphi16tph B2 3240 340 3240 340 4850 5480 6480 6430 G430 B430 8480 6430 BAS0 G430 G430 6430 6480
Boarders TR ) 4 @88 123 B0 B2 & & i) T (] [ [ [ ]
Load =9 x5 386 386 826 744 LO7TS 1,043 1,003 B0 530 497 09 0 o o o o
Alightars [ ., O ] b3 5 138 1EE W03 M 1ET 7195 @0n ] [ 3
Capasity Gtphitph/12tph 240 3240 3M40  3M0 M0 4550 5430 B430 6480 B430 6430 6430 8450 5480 6430 5430 G430 8430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHART 2
[ tomstzcnraty = e 1" idediod Porod ||
STOP MR PR RBS GOG GYL EDP EPS SGA  SRN DAR MUR HAY SHP PSW SAS  FIP  MDR 0§ 0CD
Capatity Brphi18tph 30 BM0 RMD M0 3M0  RM0 4550 4E50 4550 4850 4850 4850 B4S0 G430 5430 6430 G430 BASD 5430 8430 6430
Boarders o 1 B '] ?2 13 -] 18 = bl = 72 154 174 150 5 1450 1] ('] [} ]
Load 0285 A1 MR B4R Sa4  S74  BST  TE B4R TeB  TOD  B22 B4 670 686 Ti4 6T T 0 8 3
Alighters F L S R O B 63 122 o6 fad 27 2 404 i76 10 fa7  f44 B 5 [ [ [ [ [
Capacity Bphisphi12iph A0 R0 X0 ZM0  AME R0 4E50 A0 4550 4ESH 4350 4850 6430 B4B0 6430 S4B0 6430 G430 B430 G430 6430 6430 B4S0
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 1
SUPER-PEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
P o 0% 0% % % 0% %
PM S0% o TR 0% 50% oW 75%
2011 IP (Eastbound)
10,000
8000 o
8,000 CAlighters
2 = apacity Siph/Sphyt 2iph
] 000 —L o0}
o
3 6,000
E 5,000
§ 4,000
2
E aooo
2,000
1,000
& o A e » & 2 & A,
& ¢ @aé?éb'éfé’afawe@e’?sg}ﬁ‘sf‘qée "\ﬁw“aé‘kc-oeaéjtpé"
TRAM STCP
2011 IP (Westbound)
10.000
9,000 [ eBoardens E
O AGhars.
3 8000 —Capachly BpHAphI 20k
= 7.000 =—Loed
2
- 6,000 +- -
g 5000
£ 4000
H
- 3000 +—=
=
= 2,000
1,000
§lpe——— L e o e e,
2 o FH = 2 ] A
TP ST TELLEEFF &£ &£ & &
TRAM STOP
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= steer davies gleave

Test 10: sc1
[Test Name: Fool of the Walk Oplion
Frint Date: M1
Forecasts and Economi Qutputs Fiun Dote: A1
[Frama-Up:
BCesdion:
ELOWS AND CAPACITY
CHART 1
[ Eastocra [+ tanteibat Erres |*|
ETOP GYL EDP EPS  SGA BRN  BAR SAS  PIP  MDR BAS FOW COS  OCD  OCT  NER
Capacity Btphi16toh 3240 4850 4550 4850 4350 4,850 8430 5430 6480 6430 5430 G480 0480 5430 8480
Boarders Eil 3T 4Tz 7hd f8d F) E7) 77 ) [ [ [ [ ]
Load 2076 2104 2113 2303 28T 085 05 522 027 408 o o o o ']
Alightars B E: S R L 13 115 T3 144 40n [ I X
Capacity Btphiiph/i2iph G40 4E50 4850 4850 4850 4,350 4850 6430 B430  B430 6450 B430 6430 6430 430 G430 BG4S0 BASD  B430
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHARTZ
[0 ommsinens v
STOP SRN DAR MUR HAY SHP PSW SAS PP MDR BAS FOW COS OCD OCT  NER
Capacity Btphi18tph 4350 4550 4350 G450 G4S0  GAS0 G480 G430 G450 6430 56430 G430 6450 6430 6430
Boarders 15T 20 @3 458 819 =51 29 41 854 78 1,841 1] ('] [} ]
Load 4297 4328 4150 JWT A6 4230 ATIB RS 3B 2S5 1541 o T 3 0
Alighters S 185 118 168 184 1,493 &1 sar  iai 2 5 [ [ [ [ [
Capacity Btphisph/12tph 4340 BP0 3D AM0 3D 4850 4B50 4850 4550 4850 4,550 6430 6480 6480 6430 5430 6430 G430 B430 6430 6480 6480 B30
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 100%
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap 2031 PAX
AM S0% 0% 75% D% S0m 0% 75
P o 0% 0% % % 0% %
PM S0% o TR % S0% 0% 75%
2031 AM (Eastbound)
10,000
8000 1 B
8,000 CAlighters
2 =Capaclly Sph/Sphi12iph
2 7,000 —L o0}
o
3 6,000
E 5,000
§ 4000
2
E aooo
2,000
1,000 _ﬂ
o HEL — 0 = 1 ln.,.—-..,.-f.'l. o] S | I —-— |
& o 4 @ @ 2 ) X,
T EF LT LTS FTFLE FFL TS S E
TRAM STCP
2031 AM (Westbound)
10.000
2000
O AGhars.
3 800 —Cipicly SRR 1240
= 7.000 =—Loed
2
- 5,000 -
$ 5000
£ 4000
H
- 3000
=
= 2,000
1,000
4]
- 2 o FH = 2 ] A
FELL LTI ST TS L EF LT FSL
TRAM STOP
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= steer davies gleave

Forecasts and Economic Cutputs

EFS  SGA
4,550 4,550
o E
LS 1313
308
4850 4350
2031 PAX

o6 75
% o
0% 75%

SAN
4,381

MuR
4,250

1,558

4,380

DAR  MUR  HAY SHP
S0 4350 4350 4550 BA30
45 8

&
£
]
<

1336 1488 1,370 1,355 1,328
3 g

4550 4350 4550 4350 6430

2031 IP (Eastbound)

o]

Fool of the Walk Option
24082011

1302011

FOW cos oo
5480 6,480 B.ABQ

CL 8

a2 5
6430 8480 5480 6480

FOW COB  OCD
G430 8880 B8O

45 [ [

@ 0 ]

4 [ o [
6430 5880 B0 E280

FELFIFLETLSITT IS EF PSS

TRAM STOP

2031 IP (Westbound)

ELOWS AND CAPACITY
CHART 1
[® Emtora [+ v] e
ETOI G0G  GYL
Capacity Btphi16toh 3240 3240 4350
Boarders [T
Load T3 1,195 L34
Alightars [ 53 E]
Capacity Bphriph/12iph A0 3340 4550
FACTORS USED
Capacity 1006
Doarders 100%
Load 100%
Alighters 100%:
CHART 2
["Pcmur-u.- | ': T 1" oreliod Poriod
STOP PR RES GOG  GYL
Capatity BEph/18tph B0 BM0 AMO AMO RM0 RM0
Boarders 3+ % [] 50
Load (LIS R
Alighters aTh s 38 o 415
Capacity Bphidephi2iph A0 A0 2M0 IM0 AMO 240
FACTORS USED
Capacity 100%
Boarders 1005
Load 100%
Alightars 1
SUPER-FEAK FACTORS
211 AR 211 PAX. 203 Cap
AM S0% 0% 7% %
I o% o 0% 0%
PM S0% 0% 5% 0%
10,000
3,000 ' Boardens
=1 Alighiars
8,000
T —Capacky Bphtph!12ih
£ 7.000 —
3
3 6,000
E 5,000
§ 2000
2
E 3,000
2,000
1,000
[
JHIRTY 10,000
2000 = Eartars
EAlighters
3 8000 e Cpeicily Bl p 1 2l
: 7.000 =—Load
2
- 5,000
$ 5000
£ 4000
H
- 3000 4
=
= 2,000
1,000
4]

FELF TS TS FTIT LS P FLS I LSS

TRAM STOP
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Appendix C — STAG Outputs
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Table C.1 - STAG Outputs

ATKINS

2007 Business Case

Change in 2010 Update

Criteria

Sub Criteria

Input Assumptions

Tools

Outputs

Environment

Emissions & Air
Quality

UK Air Quality Data and

DMRB empirical

Changes in traffic emissions of NO2 and
PM10 (Local Air Quality)

Total change in Carbon Dioxide (CO2)
emissions from road traffic (Global Air

Need for reducing the
carbon impact has
increased

New Air Quality Action
Plan (AQAP) for city

Statistics Database method : centre being created
(Positive) Quality) e g .
Generation of electricity to power the rcoocrLc:ir:lc :Llastellilnggl 4
tram (Global Air Quality) RIOeUnng :
electricity for tram being
investigated
. . Calculation of Road No change
Code of Construction Practice | T,affic Noise Chaiges iiths napmber 6 baopls
Kiisises Noise & Vibration PO'ICY GOMMMS noise annoyed by noise
Positi Link-by-link traffic flow annoyance-response Changes in the number of people
Pusitivey Composition and speed relationships experiencing significant changes in
Population catchment Ca!culatlon of Railway | hoise levels
Noise
Visual Amenity . Vehicles and tracks etc designed to No change
(Negative) A Design Manual minimise the visual impact of the tram
Loss of some areas of habitat and No change
Habitats sections of the wildlife corridor adjacent
to the main Glasgow/Edinburgh
(Neutral) Badgers at Gogar affected by both
construction and operation
Water Quality No change

(minor negative),
Drainage (Neutral)
Flood Defence
(Neutral)

Water courses likely to be
affected (SEPA classification);
Gogar Burn (fair to poor),
Water of Leith (good to fair)

Comprehensive mitigation programmes

/Final Report.docx
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ATKINS

2007 Business Case

Change in 2010 Update

Criteria Sub Criteria Input Assumptions Tools Outputs
Safety and JRC transport model on No change
Reliability vehicle-kms travelled and the A spreadsheet model Estimate changes in personal injuries
Accidents road types on which these Standard rates and Resultant impact on accident levels
(Negative) oecur: . methodology from the total accidents benefit as a result of
Standard accident rates by NESA changed traffic by year and in terms of a
severity level: fatal, severe, total present value benefit
slight and damage to property.
Lighting and street furniture will be No change
designed to provide maximum safety
and security
Security (Positive) | Review of the street Qualitative analysis CCTV system will be in place at all
enwronment in the vicinity of using Webag 3.4.2 stops and on all vehicles
potential stops/interchanges : .
Assumed that there will be help points at
all stops
Use of inspectors on the trams
Reliability / Increased need for buses
Ca ability Tram considered to be more leads to increased
i reliable congestion / reduced
(Positive) S
reliability
Accessibility Increased accessibility across the city No change
and Social ; ;
: Increases access to jobs etc for certain
Inclusion (Positive) Madelled to show areas of the city
accessibility graphs
Service integration patterns with buses
designed to maximise accessibility
Transport Phase 1A will enhance the opportunity Cancellation of EARL now
and Land for integrated ticketing arrangements. included;
Use (Positive) Qualitative Analysis Scheme will enhance existing transport | Inclusion of the Edinburgh
Integration

interchange facilities and also provide
new transport interchange opportunities.

Gateway

/Final Report.docx
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ATKINS

2007 Business Case

Change in 2010 Update

Criteria Sub Criteria Input Assumptions Tools Outputs
Economic Reduction in development
Regeneration Development and job market rate expected
(Positive) growth expected 1o grow or Introduction of WETA
come online quicker due to s
At analysis
Change in airport growth
Economic Analysis was No change
fg:::tlitgna;:d 150 jobs undertaken of the
Impacts (Positive) gross employment
(EALI) impacts
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