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1 Introduction 

Background 

1.1 TACTRAN and its partner local authorities have, since 2002, made a considerable 

investment in preparatory studies to identify improvements to rail services along 

the Arbroath-Dundee-Perth-Glasgow corridor. The inclusion of these proposals 

within the Regional Transport Strategy (RTS) which was approved by Scottish 

Ministers in June 2008 represents an important further expression of support for 

rail-based enhancements as a key part of the delivery plan.  

1.2 The rail-based aspirations within the RTS form an important part of the Delivery 

Plan and are aimed at achieving TACTRAN’s vision for transport.  The Delivery 

Plan identifies, as a high priority, the need to develop Tay Estuary Rail Study 

proposals (TERS) to enable an additional hourly service between Arbroath – 

Dundee – Perth – Stirling – Glasgow with the potential for additional stations at 

locations such as West Dundee, Blackford and Greenloaning. In addition the 

introduction of a new rail Park and Ride station at Bannockburn is also supported 

by TACTRAN.  This new local stopping service would complement the current 

express rail services between Aberdeen and Glasgow and Edinburgh.  

1.3 TACTRAN, with support from Transport Scotland, Network Rail and First ScotRail, 

has commissioned a study to investigate the issues and benefits of an extended 

TERS as described above and the practicality of introducing this service.   The 

intention is that the extended TERS proposal will deliver a local stopping service 

and enhanced/new stations for the TACTRAN area, in addition to any national 

benefits such a service may provide.  The outcomes of this study will be used to 

inform investment required for TERS in the Delivery Plan over the 15 year time 

horizon. 

1.4 The steering group for the commissioned study consists of representatives of 

TACTRAN, Transport Scotland, First ScotRail and Network Rail. The composition 

of this group not only represents the principle rail industry stakeholders but also 

the Local Authorities along the study corridor. To allow consultation with other 

interested parties, three workshops were held with TACTRAN’s rail forum whose 

membership includes Local Authorities, train operating companies, freight 

operating companies, Scottish Enterprise and local interest groups, in addition to 

those organisations included in the steering group.  

1.5 The Strategic Transport Projects Review published by Transport Scotland on 10th 

December 2008 continued this support and provides a national context for 

improvement of rail services in this corridor. Whilst a number of projects 

interface with the extended TERS proposal, Project 23 – rail improvements 

between Aberdeen & Central belt has a specific fit.  

Summary of previous work 

Tay Estuary Rail Study (TERS) of 2001-2004 

1.6 The initial TERS had its origin in Dundee City, Angus, Perth & Kinross and Fife 

Council’s Local Transport Strategies and the Scottish Executive Public Transport 

Fund (PTF) bidding exercise. 
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1.7 The focus for TERS was to identify and develop a case for deliverable local rail 

service improvements. The emphasis was that solutions reflect a degree of 

pragmatism and realism, and be guided by the local planning objectives defined 

in conjunction with local consultees. The study area was from Perth to Montrose 

and south to Ladybank (in Fife, now within the jurisdiction of SEStran). 

1.8 Workshops and consultations were undertaken as part of the TERS in 2002 in 

order to bring together perceptions on the problems, opportunities and issues 

with respect to rail services in the area and to contribute to setting objectives to 

the study.  A number of key problem themes emerged as being priorities for the 

Tay Estuary region and for the study to address.  These led to the development 

of planning objectives to be used in TERS.  

1.9 A number of options were developed through a STAG type appraisal process 

before identifying the preferred option as a new hourly service between 

Arbroath and Perth stopping at most intermediate stops, including a new Dundee 

West station.  It should be noted that although station enhancements were 

identified for Stations in Fife, the rail service itself provided an hourly service 

between Arbroath and Perth with no service enhancements proposed in Fife. 

1.10 Following submission of the STAG Appraisal to the Scottish Executive and 

Railtrack in 2003, Dundee City Council was advised that any proposals would 

need to be considered by First as the new Scotrail franchise holders.  This 

resulted in delaying any further work required until October 2004 when the new 

franchise arrangements were officially agreed. 

              Tay Estuary Rail Study 2005 - 2006 

1.11 Following discussions with the Scottish Executive, Network Rail and First Scotrail 

on the TERS submitted during 2003, further work was undertaken in 2005. 

1.12 The study completed in July 2005 identified a roughly hourly service between 

Arbroath and Perth, which required no track and signalling works, had a strong 

fit with the Planning Objectives and a marginally positive benefit to cost ratio.  

In addition the service could be introduced without materially worsening the 

performance of existing trains. 

1.13 When the study results were discussed with the Scottish Executive, Network Rail 

and First Scotrail in 2006 it was apparent other events had overtaken the TERS 

work as Network Rail was well underway with their Scotland Route Utilisation 

Strategy (RUS); the Scottish Executive were undertaking their own Scottish 

Planning Assessment of future rail aspirations and various consultation exercises 

by Scottish Executive/Transport Scotland regarding the National Transport 

Strategy had taken place. 

1.14 At a workshop in June 2006 attended by Dundee City Council, Transport 

Scotland, Network Rail and First Scotrail a number of action points were agreed.  

The three main action points were: 

I feed the results of the TERS into Network Rail’s RUS; 

I the need to reassess and embed the TERS within TACTRAN’s Regional Transport 

Strategy; and 

I consider the positioning of the proposed Dundee West Station on the rail 

network to the west of Invergowrie to form a more strategic role.  
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1.15 The TERS preferred option was forwarded to Network Rail for consideration 

during the RUS consultation, but was not taken up by Network Rail for inclusion.  

TERS has also been assessed and included as a key element of TACTRAN’s overall 

RTS. 

Outline and detailed appraisal 

1.16 This study follows the methodology of the June 2008 update of STAG but will 

only pursue rail-based solutions, as agreed with Transport Scotland. The STAG 

process followed in developing TACTRAN’s RTS identified TERS as a rail solution 

in the TACTRAN area that should be pursued.  

1.17 The key tasks in the appraisal process are: 

I Develop appraisal framework; 

I Sift long list of options;  

I Undertake outline qualitative appraisal; 

I Further develop options;  

I Undertake detailed quantitative appraisal;   

I Identify risks and uncertainty; and 

I Confirm preferred option.  

Study context 

1.18 The TACTRAN partnership covers the Angus Council, Dundee City Council, Perth 

and Kinross Council and Stirling Council authority areas. It is a unique 

geographical region including the three cities of Stirling, Perth and Dundee and 

an extensive rural hinterland of inter-connected towns, villages and rural areas, 

a number of which are located within the Loch Lomond and Trossachs National 

Park and Cairngorms National Park. The scope of this study extends to Aberdeen 

to the north and the Central belt to the south of the TACTRAN region. The 

figures below illustrate the scope of the study – both the full corridor from 

Glasgow to Aberdeen, and the stretch from Stirling to Montrose that falls within 

the TACTRAN boundary. 
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FIGURE 1.1 FULL CORRIDOR OVERVIEW 
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FIGURE 1.2 CORRIDOR WITHIN TACTRAN AREA 
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Report structure 

1.19 This report is set out as follows: 

Chapter 1 Introduction 

Chapter 2 Constraints and opportunities 

Chapter 3 Planning and policy framework 

Chapter 4 Planning objectives 

Chapter 5 Option development – services and infrastructure 

Chapter 6 Option development - stations 

Chapter 7 Station Catchment Analysis 

Chapter 8 Option sifting 

Chapter 9 Outline appraisal 

Chapter 10 Further development of options  

Chapter 11 Demand forecasting  

Chapter 12 Service stopping patterns 

Chapter 13 Detailed appraisal  

Chapter 14 Risk and uncertainty 

Chapter 15 Preferred option 

Chapter 16 Monitoring and evaluation 
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2 Constraints and Opportunities 

High-level regional overview  

Introduction 

2.1 In identifying the existing and potential problems associated with the transport 

and land-use system, our focus will relate specifically to this rail-based study, 

albeit consideration will be given to the wider regional issues. We have 

undertaken a review of key documents pertaining to the wider TACTRAN area 

and, more specifically, to the studies undertaken in respect of the previous Tay 

Estuary Rail Study (TERS). These include: 

I Planning documents such as Structure Plans and Local Plans; 

I Local Transport Strategies (LTS’s) and Regional Transport Strategy (RTS); 

I Tayside Estuary Rail Study documents; and  

I Strategic Transport Projects Review (STPR) 

Overview of regional transport 

2.2 The TACTRAN region has a unique geography and population distribution. The 

Stirling, Perth and Dundee cities support a dense urban population while a 

significant proportion of the population is dispersed across communities and 

settlements within the wide rural hinterland to the north and west of the region. 

2.3 The following strategic issues are identified from the constraints posed by the 

geography of the region: routes to the south need to cross congested areas of 

the national network; the most direct route from the eastern part of the region 

to the south is constrained by two estuarial crossings; the rail link between Perth 

and Edinburgh is rather indirect; and large areas of the north and west of the 

region are a considerable distance from the trunk road & rail network. 

2.4 The TACTRAN area covers a number of key transport corridors between the 

Central Belt and the rest of Scotland, which provide for a number of inter and 

intra region movements. The strategic role of the following routes is important 

to the region as a whole: 

I A80/M80 Stirling/ Glasgow corridor; 

I A90/ M90 Edinburgh/ Dunfermline/ Perth/ Dundee/ Aberdeen corridor 

I A84/ A85 Stirling/ Lochearnhead/ Crieff/ Perth corridor 

I A9 Edinburgh/ Falkirk/ Stirling/ Dunblane corridor 

I A9 Glasgow/ Stirling/ Perth/ Inverness corridor 

I A91 Stirling/ St Andrews corridor; 

I A92 Dunfermline/ Dundee/ Stonehaven corridor; 

I East Coast rail line; 

I West Highland rail lines; and 
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I Perth/ Inverness rail corridor. 

2.5 Some of the main constraints to travel in the region include: the remoteness and 

rurality of large areas of the region (in particular, to the north and west); 

growing traffic congestion in the three main cities and the resultant impacts on 

the economy and environment; background traffic growth and changes to 

commuting patterns which exacerbate congestion in the cities as well as key 

sections of the strategic road network. 

Overview of regional land-use changes 

2.6 As a result of increasing mobility and a growing local economy traffic on the 

TACTRAN road network has been increasing on average by around 1.6% per 

annum over the last 10 years1. Congestion, however, only affects some key areas 

of the network including certain single carriageway sections on the trunk roads, 

as well as particular areas within Dundee (and to a lesser extent, Stirling and 

Perth) during the peak periods. Travel patterns also continue to change: a trend 

of greater mobility has occurred across the region in places where the economy 

is growing.  

2.7 There has been an increase of 9,000 jobs in the region since 1998 with circa 2k in 

Perth and Kinross, circa 2.25k in Stirling and more than 4.5k in Dundee. 

Consequently, there is an increased level of in-commuting to Dundee and, given 

Stirling’s proximity to the Central Belt, there is an increase in out-commuting 

from Stirling. The RTS identifies that approximately 69% of all journeys to work 

in TACTRAN are made by the car, and rail accounts for approximately 2%. 

Opportunity exists to encourage a shift in the number of commuting trips by car 

to rail.  

2.8 Population and land use changes also influence why and how people choose to 

travel. The General Register Office for Scotland projections suggest a slight 

decline in the total population for the TACTRAN region between 2004 and 2024, 

principally comprised of decreases in Dundee and Angus, but offset by growth in 
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Stirling and Perth and Kinross. To support this population growth projection, the 

relevant Structure, Local and Community plans for each authority area within 

the Region, identify a series of major land allocations.  

2.9 The largest housing allocation is identified within the approved Dundee and 

Angus Structure Plan (2002) which indicates a total housing plan provision of 

12,730 across the plan period (2001 – 2016).  

2.10 The Stirling and Clackmannanshire Structure Plan identifies a Major Growth Area 

to the east of Stirling. The Durieshill site, which was identified as the preferred 

site at the local inquiry in 2006, is bounded by the M80 and M9 and includes the 

settlements of West Plean and Avenuehead. The Major Growth Area is capable of 

accommodating 2,500 homes and will require supporting infrastructure of sports, 

health and community facilities; shops, schools and a library. Major retail and 

employment allocations are contained to the urban areas and are largest in 

Dundee and Angus.  

2.11 The TACTRAN RTS indicated that “employment levels in TACTRAN are forecast to 

increase, leading to increased prosperity and increased demand for commuter 

travel”. The current slow down in the British and Global Markets may alter the 

rate at which employment levels in the area develop in the short term, however 

it is expected that commuting demand will continue to grow in the medium and 

longer term. 

2.12 Collectively, the proposed development areas are not expected to have a 

material influence on the transport issues affecting the wider region. In 

reference to this study however and within the wider context of improving air 

quality and reducing congestion, they may indicate where patronage of rail 

services/ stations could be expected to increase. 

2.13 The key driver of demand is believed to be the fact that rail is not currently a 

viable transport option for large areas of current land use. This demand will be 

enhanced through demographic and land use changes. Changes to housing 

provision in the form of new developments which will increase the number of 

trips produced in a specific area and potential demand at stations in which these 

developments fall, will require to be captured. 

2.14 It has already been seen that Dundee has experienced a growth in commuting 

trips into the city which is likely to be further increased with the new 

commercial developments at the waterfront and at City Quay east of the Tay 

Bridge. Development at Ninewells is likely to attract additional trips to the area 

and may increase usage at stations particularly if the new station is opened at 

Dundee West. 

2.15 Demand forecasting focuses on the services which have the most potential and 

helps provide solid data to help identify the options with the most potential and 

produce the evidence to underpin the economic evaluation. 

Rail-specific 

2.16 The existing rail network between Glasgow and Aberdeen has sections where the 

available capacity is already fully utilised as well as sections where capacity 

exists to accommodate additional service(s). The physical constraints on the 

existing infrastructure are specifically detailed in Chapter 6.  



Appraisal Report  

 

 

10 10        10  
       

2.17 The area is served by relatively good inter urban rail services with at least hourly 

connections between Aberdeen, Dundee, Perth, Glasgow and Edinburgh. The 

journey times of the express services have been shortened through removal of 

stops at many intermediate stations. The reduced journey times has made these 

services more competitive with other transport modes and patronage levels are 

good and continue to grow. National policy remains focused on reducing the 

journey times between the main urban centres.  

2.18 At the southern end of the route, all stations between Dunblane and Glasgow 

have frequent levels of service throughout the day. North of Dunblane the only 

intermediate stations receiving regular rail services throughout the day are 

Carnoustie and Arbroath. Accordingly rail is not perceived as a viable public 

transport option despite many communities having access to a rail station.  

2.19 However, there are a number of other factors affecting the rail industry in 

Scotland which constrain and provide opportunity to introduce additional rail 

services on the existing network. These are described in more detail in the 

following paragraphs.  

Recognising constraints on Scotland’s capital funding environment 

2.20 Capital funding from Central Government will be restricted until 2016 as a 

minimum. The study therefore ensured:  

I Identified service and station options minimise net operating cost impacts by 

seeking incremental adjustments to existing services, and maximise commercial 

revenue generation to offset increased operating costs;  

I Robust demand forecasting has been undertaken to underpin revenue estimates; 

I Realistic and stakeholder-accepted estimates of costs have been employed.  

I Phasing of options has been investigated so that the potential for incremental 

improvements to services over the 15 year time horizon was fully explored, but 

also taking account of the first window for change which is the December 2010 

timetable change.  

Identifying key project interfaces 

2.21 This TACTRAN-sponsored enhancement scheme has operational impacts wider 

than its direct sphere of operation. Options for services have ensured that 

interfaces with other services and enhancement projects are effectively and 

robustly addressed and that the project takes into account current and future 

plans for other services including: 

I The impact – and opportunity – of the STPR projects. The aspiration to further 

reduce inter – urban journey times is clearly expressed in STPR project No. 23, 

as is the recognition that a local stopping service is required to complement 

these.  

I Consideration of opportunities for new stations recognises impacts on through 

passengers and also identifies implications that they may have for the future of 

existing limited-service stations by identifying the balance of winners and losers 

under each proposal; 

2.22 For any scheme to be deliverable, it must be demonstrated, particularly to 

Network Rail and First ScotRail, that the scheme is compliant with Rules of the 
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Plan and will not increase delay per train km. It is also important to ensure that 

all opportunities to maximise pathing opportunities are explored, and that where 

limited flexing might provide opportunities to meet the objectives of this brief 

at limited cost, these are properly documented. In particular we recognise that 

where freight paths may act as a constraint on service expansion (and this is one 

of the key issues arising from the previous work), finding alternative acceptable 

paths represents a key cost control opportunity. 

2.23 The TACTRAN area regularly hosts major sporting events, particularly golf. The 

Open is held at Carnoustie periodically and the Ryder Cup is scheduled to be 

hosted at Gleneagles in 2014. These generate high levels of public transport 

demand over the week of the event.  

The Strategic Transport Projects Review 

2.24 It is recognised that significant effort has been expended in developing the 

Strategic Transport Projects Review and that TERS should build upon the 

information developed, particularly relating to the analysis of specific corridors 

and to underlying growth estimates. The demand drivers and growth forecasts 

identified in the STPR are therefore used to form the baseline case in this 

appraisal.   

2.25 Given the smaller scale and specific focus on a single corridor the demand 

forecasting methodology will not be the same as that which was used for STPR. 

However, the aim is to be consistent with that work and show clearly that the 

drivers of demand have been assessed on a reliable basis to allow Transport 

Scotland to have full confidence in the forecasts that are produced.  

2.26 The STPR analysis included demand drivers provided by Local Authorities. Any 

further information received from local authority planning teams has been 

checked to ensure there is no conflict with the baseline data used for STPR, and 

if variance is detected this is clearly stated and the effects quantified. 
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3 Planning and policy framework 

3.1 The Tay Estuary Rail Study sits beneath the Regional Transport Strategy for the 

TACTRAN area which in turn takes into account national transport and planning 

policy. The Study is informed by the national planning and transport policies and 

strategies in the hierarchy as well as the TACTRAN Regional Transport Strategy. 

There are linkages to the emerging Strategic and Local Development Plans and 

Community Planning Partnerships’ Strategic Outcome Agreements, in addition to 

key linkages with other regional strategies such as the Regional Bus Strategy and 

the TACTRAN Park & Ride Strategy.  

3.2 The diagram below illustrates where this study sits in relation to national and 

other regional transport strategies and policy documents. 

FIGURE 3.1 POLICY CONTEXT 
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Framework
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National Planning Framework 2 

3.3 The National Planning Framework, published in April 2004, is a non-statutory 

planning policy document which looks at Scotland from a spatial perspective and 

sets out an achievable long-term vision. It is currently being updated and the key 

aims of the second version to 2030 are: 

I Contribute to a wealthier and fairer Scotland by supporting sustainable 

economic growth and improved competitiveness and connectivity; 

I Promote a greener Scotland by contributing to the achievement of climate 

change targets and protecting and enhancing the quality of the natural and built 

environments; 
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I Help build safer, stronger and healthier communities, by promoting improved 

opportunities and a better quality of life; and 

I Contribute to a smarter Scotland by supporting the development of the 

knowledge economy. 

Scotland’s National Transport Strategy 

3.4 Scotland’s National Transport Strategy, published in December 2006,  presented 

a number of high level transport objectives, which were developed from those 

set out in the most recent Transport White Paper ‘Scotland’s Transport Future’ 

(2004).   The high level national objectives for transport are set out below: 

I Promote economic growth by building, enhancing managing and maintaining 

transport services, infrastructure and networks to maximise their efficiency; 

I Promote social inclusion by connecting remote and disadvantaged communities 

and increasing the accessibility of the transport network; 

I Protect our environment and improve health by building and investing in public 

transport and other types of efficient and sustainable transport which minimise 

emissions and consumption of resources and energy; 

I Improve safety of journeys by reducing accidents and enhancing the personal 

safety of pedestrians, drivers, passengers and staff; and 

I Improve integration by making journey planning and ticketing easier and 

working to ensure smooth connection between different forms of transport. 

3.5 To support these objectives, the National Transport Strategy sets out three 

strategic outcomes which will have wider benefits and will contribute to the 

delivery of a number of other key priorities including health improvement, social 

inclusion and regeneration: 

I Improve journey times and connections, to tackle congestion and the lack of 

integration and connections in transport which impact on high level objectives 

for economic growth, social inclusion, integration and safety; 

I Reduce emissions, to tackle the issues of climate change, air quality and health 

improvement which impact on high level objective for protecting the 

environment and improving health; and 

I Improve quality, accessibility and affordability, to give people a choice of 

public transport, where availability means better quality transport services and 

value for money or an alternative to the car. 

Strategic Transport Projects Review (STPR) 

3.6 The STPR is focussed on delivering a strategic transport network which will 

benefit the whole of Scotland and deliver on the priorities set out in the 

Government Economic Strategy, the National Transport Strategy, the National 

Planning Framework and the Scottish Climate Change Bill.  It identifies 

improvements on the national rail and road network in Scotland to meet the 

challenges we face from 2012 and beyond.  The priorities are based on the 

strategic outcomes of the National Transport Strategy as outlined above. 
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Corridor and node objectives 

3.7 The STPR sets out a number of objectives for specific corridors and urban or 

strategic nodes. There are three corridors and two urban/strategic nodes with 

relevance to the TERS study area. These are: 

I Urban Node: Dundee 

I Strategic Node: Perth 

I Corridor 5: Dundee to Aberdeen 

I Corridor 9: Glasgow to Perth 

I Corridor 11: Perth to Dundee 

3.8 The objectives for each node or corridor are set out below. There is some 

duplication and common themes across the corridor and node objectives. A 

summary of the relevant objectives is included below the table. 

TABLE 3-1 STPR CORRIDOR AND NODE OBJECTIVES 

 

Urban Node: Dundee 

To reduce the conflict between longer distance and local traffic; 

To improve bus/rail interchange opportunities; 

To improve the public transport accessibility and competitiveness to Dundee West; 

To promote continuing reduction in accident rates and severity rates across the strategic 

transport network; and 

To promote journey time reductions, particularly by public transport, between Aberdeen 

and the central belt primarily to allow business to achieve an effective working day when 

travelling between these centres. 

Strategic Node: Perth 

To contribute to reducing the emissions per person kilometre; 

To promote continuing reduction in accident rates and severity rates across the strategic 

transport network; and 

To promote journey time reductions, particularly by public transport, between the 

central belt and Aberdeen/Inverness primarily to allow business to achieve an effective 

working day when travelling between these centres. 

Corridor 5 – Dundee to Aberdeen 

To improve the public transport competitiveness between Aberdeen and Dundee (and 

hence onwards to the central belt); 

To contribute to reducing both overall emissions and emissions per person kilometre 

through providing for alternatives to road freight movement on the corridor; 
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To promote continuing reduction in accident rates and severity rates across the strategic 

transport network; and 

To promote journey time reductions, particularly by public transport, between the 

central belt and Aberdeen primarily to allow business to achieve an effective working 

day when travelling between these centres. 

Corridor 9 – Glasgow to Perth 

To address current and forecast rail overcrowding into Glasgow; 

To improve the efficiency and reliability of the operation of the southern sections of the 

M80 on approach to Glasgow, particularly for priority vehicles; 

To reduce the severity of accidents to the national average; and 

To promote journey time reductions, particularly by public transport, between the 

central belt and Aberdeen/Inverness primarily to allow business to achieve an effective 

working day when travelling between these centres. 

Corridor 11 – Perth to Dundee 

To promote continuing reduction in accident rates and severity rates across the strategic 

transport network; and 

To promote journey time reductions, particularly by public transport, between the central 
belt and Aberdeen primarily to allow business to achieve an effective working day when 

travelling between these centres. 

 

3.9 The relevant corridor and node objectives can be summarised under the high 

level national objectives as follows: 

Economy 

I To promote journey time reductions, particularly by public transport, between 

Aberdeen and the central belt primarily to allow business to achieve an effective 

working day when travelling between these centres.  

I To address current and forecast rail overcrowding into Glasgow;  

Accessibility 

I To improve the public transport accessibility and competitiveness to Dundee 

West;  

I To improve the public transport competitiveness between Aberdeen and Dundee 

(and hence onwards to the central belt);  

Environment 

I To contribute to reducing the emissions per person kilometre;  

Safety 

I To promote continuing reduction in accident rates and severity rates across the 

strategic transport network; 
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Integration 

I To improve bus/rail interchange opportunities; 

Relevant investment packages 

3.10 The 29 investment packages have been developed using a three tiered approach: 

I Maintain and safely operate existing assets 

I Make Better use of existing capacity 

I Targeted infrastructure improvements 

3.11 This approach is consistent with the approach that has been adopted in the Tay 

Estuary Rail Study. Eight of the 29 investment packages have relevance to the 

study area and are outlined below. 

2. Maintaining and safely operating Scotland’s rail network 

3.12 Nationwide, ongoing process planned to continue through the STPR period. £3bn 

funded over 10 years through £300m annual direct grant. 

6. Further electrification of the Strategic Rail Network 

3.13 A phased electrification of Scotland’s rail network. This project is split into five 

phases. The first three are envisaged in the short to medium term with the final 

two phases in the longer term. The phase most relevant to this study is 

envisaged for longer term implementation – Phase 4: Dunblane to Aberdeen. 

7. Reconfiguration of the National Rail timetable 

3.14 A reconfiguration of the timetable to reduce journey times by public transport, 

particularly between Aberdeen/Inverness and the Central Belt. This would likely 

take the form of a timetable re-cast to provide fast, limited stop services serving 

long distance between cities and replacing some semi-fast services. Intermediate 

destinations would be served by stopping services. 

8. Strategic Park & Ride/Park & Choose Strategy 

3.15 Location of a series of Park & Ride/Park & Choose sites to serve major 

commuting routes with a common Scotland-wide branding and marketing. One 

possible rail-based site is proposed in the TACTRAN area at Bannockburn, serving 

Glasgow, Edinburgh and Stirling. Further bus based sites are proposed for Dundee 

at Invergowrie, Forfar Road, A92 and Forgan. 

10. Integrated Ticketing 

3.16 The development of a national, integrated ticketing system for all public 

transport modes to support seamless travel, improve the competitiveness of 

public transport and to improve the overall perception of public transport.  

12. Enhancing rail system capacity through targeted improvements 

3.17 This intervention covers relatively small scale infrastructure measures to address 

areas operating at, or close to capacity during peak periods across Scotland’s rail 

network. The benefits include reduced conflict between services, improved 

efficiency, reduced journey time variability, improved reliability and resilience 

and providing room for growth.   
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15. Edinburgh – Glasgow improvements 

3.18 This intervention is a package of improvements to improve capacity, frequency 

and journey time of rail services between Edinburgh and Glasgow. The Minister 

announced to Parliament in Autumn 2007 that the preferred strategy would be to 

provide: 

I An electrified railway between Edinburgh and Glasgow Queen Street (including 

diversion routes), the line via Cumbernauld and lines to Dunblane and Alloa; 

I A new station at Gogar to serve Edinburgh Airport (via tram) and a new curve at 

Dalmeny to allow Edinburgh to Glasgow services to access the new station; 

I Six trains per hour between Edinburgh and Queen Street with the fastest journey 

time of around 35 minutes and a mixture of stopping patterns to serve 

intermediate stations; 

I Access to Edinburgh Park station for Edinburgh to Glasgow services; and 

I Three trains per hour between Edinburgh and Glasgow Central (one stopping 

service and two semi-fast services) serving both the Shotts and Carstairs routes. 

23. Rail service enhancements between Aberdeen and the Central Belt 

3.19 Improving public transport competitiveness between Aberdeen and the Central 

Belt and providing enhanced opportunities to move freight by rail. It would 

involve: 

I Recasting of the passenger timetable on the Aberdeen – Dundee – 

Edinburgh/Glasgow corridors; 

I Providing one express train per hour to Glasgow (2hr 15min journey time); and 

I Providing one express train per hour to Edinburgh (2hr journey time). 

3.20 Works would be implemented in two phases. Phase 1 would include line speed 

enhancements, additional passing loops for freight trains and upgraded signalling 

along the entire length of the line to reduce headway times. It would also 

require more powerful rolling stock. Phase 2 will replace the single track section 

at Usan with a twin track railway and provide a new bridge over Montrose Basin. 

A complementary stopping service to replace the connectivity lost at 

intermediate stations is also identified as a key component of this project.  

3.21 Modest improvements are required to implement improved passenger services 

but more work is required to implement the freight side of the intervention. 

Potential overall emissions reductions make the full package of improvements 

worthwhile.  

TACTRAN Regional Transport Strategy 

3.22 The RTS sets out six overarching objectives for the region (below), within which 

sit 18 sub-objectives. The overarching objectives are: 

I Economy: To ensure transport helps to deliver regional prosperity; 

I Accessibility, Equity and Social Inclusion: To improve accessibility for all, 

particularly for those suffering from social exclusion; 
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I The Environment: To ensure that the transport system contributes to 

safeguarding the environment and promotes opportunities for improvement; 

I Health and Well-Being: To promote the health and well-being of communities; 

I Safety & Security: To improve the real and perceived safety and security of the 

transport network; and 

I Integration: To improve integration, both within transport and between 

transport and other areas. 

3.23 The RTS was developed giving appropriate consideration to the Dundee and 

Angus, Perth and Kinross and Clackmannanshire and Stirling Structure Plans.  

Regional Sub-Strategies 

3.24 Both the TACTRAN Bus Strategy and Park & Ride strategy have some overlap with 

TERS in relation to improved integration. For example, the Bus Strategy includes 

the following objective regarding integration between public transport modes: 

I To increase connectivity between road based passenger transport services and 

between different modes of transport. 

3.25 In the case of the Park & Ride strategy, there is specific recognition of rail in 

achieving Park & Ride actions. This is found in actions NPR10 and EPR5: 

I NPR 10: Support the development of new rail stations at Dundee West and 

Bannockburn through the Tay Estuary Rail Study and/or other opportunities and 

ensure the provision of parking space is sufficient to match the anticipated 

parking demand; and 

I EPR 5: Support the provision of additional car parking at Dunblane and/ or Bridge 

of Allan and at other station locations where demand warrants. All car parking 

issues at stations to be taken forward in consultation with Network Rail. 

3.26 Both actions are set as high priority in the strategy and also relate back to the 

STPR investment packages. The development of a strategic park and ride site at 

Bannockburn is included in Investment Package 8: Strategic Park & Ride/Park & 

Choose Strategy. 
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4 Planning objectives 

4.1 Using the issues and wider RTS objectives as a backdrop, and taking into account 

wider national and regional strategies including the recently published Strategic 

Transport Projects Review, National Transport Strategy and the Scottish Climate 

Change Bill we have generated the following planning objectives for this study: 

Economy 

I Ec1: Ensure that rail provides and supports economic growth by connecting key 

business & employment sectors where possible. 

I Ec2: Improve the efficiency, reliability and integration of rail services in the Tay 

Estuary study area specifically where this will benefit key business and 

employment sectors. 

Accessibility 

I Acc1: Increase accessibility to key service destinations in the TACTRAN area 

(e.g. employment, health and education sites) and to/from key external 

destinations by rail without compromising wider inter-regional rail connectivity. 

Environment/Health & Well-Being 

I Env1: Contribute to national greenhouse gas emission reductions through rail-

based interventions where possible. 

I Env2: Contribute to the management of air quality in the TACTRAN area, 

particularly the AQMA’s across the Dundee City Council area and Perth. 

Safety and security 

I Sec1: Maintain or improve real and perceived levels of safety and personal 

security on the rail network. 

Integration 

I Int1: Ensure that rail is fully integrated with relevant land-use and planning 

projects. 

I Int2: Ensure the rail network is integrated with the wider public transport 

network. 

Policy fit 

4.2 The planning objectives were developed from an analysis of the higher level 

objectives set by the TACTRAN RTS and National transport planning objectives. 

The five common themes of economy, accessibility (and social inclusion), 

environment, safety and integration run strongly down the policy hierarchy and 

this has been continued through to developing the objectives set for this study. 

Whilst rail-specific, they are designed to contribute strongly to the higher level 

objectives set under these themes. 

4.3 These objectives were agreed with stakeholders at the consultation meeting held 

with members of the TACTRAN rail forum on 23rd January 2009.  



Appraisal Report  

 

 

22 22        22  
       

4.4 The table below illustrates the fit between the Tay Estuary Rail Study planning 

objectives and the higher level objectives set in the Regional Transport Strategy, 

the Strategic Transport Projects Review and Scotland’s National Transport 

Strategy. 
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TABLE 4-1 FIT OF TERS PLANNING OBJECTIVES WITH WIDER OBJECTIVES 

 

Theme Scotland's National Transport 

Strategy 

Strategic Transport Projects Review 

Corridor and Node Objectives 

TACTRAN Regional Transport Strategy Tay Estuary Rail Study 

Promote economic growth by building, 

enhancing managing and maintaining 

transport services, infrastructure and 

networks to maximise their efficiency. 

Promote journey time reductions, 

particularly by public transport, 

between Aberdeen and the central belt 

primarily to allow business to achieve 

an effective working day when 

travelling between these centres. 

Ensure transport helps to deliver 

regional prosperity. 

Ec1: Ensure that rail provides and 

supports economic growth by connecting 

key business & employment sectors 

where possible. 

Economy 

 Address current and forecast rail 

overcrowding into Glasgow. 

 Ec2: Improve the efficiency, reliability 

and integration of rail services in the 

Tay Estuary study area, specifically 

where this will benefit key business and 

employment sectors. 

Promote social inclusion by connecting 

remote and disadvantaged 

communities and increasing the 

accessibility of the transport network. 

Improve public transport accessibility 

and competitiveness to Dundee West. 

Improve accessibility for all, 

particularly for those suffering from 

social exclusion. 

Acc1: Increase accessibility between key 

destinations in the TACTRAN area and 

to/from key external destinations by rail 

without compromising wider inter-

regional rail connectivity. 

Accessibility 

Equity and 

Social 

Inclusion 

 Improve public transport 

competitiveness between Aberdeen 

and Dundee (and hence onwards to the 

central belt). 
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Theme Scotland's National Transport 

Strategy 

Strategic Transport Projects Review 

Corridor and Node Objectives 

TACTRAN Regional Transport Strategy Tay Estuary Rail Study 

Protect our environment and improve 

health by building and investing in 

public transport and other types of 

efficient and sustainable transport 

which minimise emissions and 

consumption of resources and energy. 

Contribute to reducing emissions per 

person kilometre. 

To ensure that the transport system 

contributes to safeguarding the 

environment and promotes 

opportunities for improvement. 

Env1: Contribute to national 

greenhouse gas emission reductions 

through rail-based interventions where 

possible. 

Environment 

Health and 

Well Being 

  To promote the health and well-being 

of communities. 

Env2: Contribute to the management 

of air quality in the TACTRAN area, 

particularly the AQMA’s across the 

Dundee City Council area and Perth. 

Safety & 

Security 

Improve safety of journeys by reducing 

accidents and enhancing the personal 

safety of pedestrians, drivers, 

passengers and staff. 

Promote continuing reduction in 

accident rates and severity rates across 

the strategic transport network. 

To improve the real and perceived 

safety and security of the transport 

network. 

Sec1: Maintain or improve real and 

perceived levels of safety and personal 

security on the rail network. 

Integration 

 

Improve integration by making journey 

planning and ticketing easier and 

working to ensure smooth connection 

between different forms of transport. 

Improve bus/rail interchange 

opportunities. 

To improve integration, both within 

transport and between transport and 

other areas. 

Int1: Ensure that rail is fully integrated 

with relevant land-use and planning 

projects. 

    Int2: Ensure the rail network is 

integrated with the wider public 

transport network. 
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5 Option Development – services and infrastructure 

Introduction 

5.1 This section of the report describes how the master option list (or long list of 

options) was developed by the project team.  

5.2 The options have been developed specifically to take into account levels of 

intervention based on likely ease of implementation – that is service 

enhancements first, followed by an investigation of how constraints on achieving 

the objectives at this level might be overcome by targeted track or signalling 

works. New (or replacement) stations then form the final overlay. These are 

discussed in Chapter 6.   

5.3 Significant effort has been expended in ensuring all options proposed can be 

implemented and an estimate of resource (rolling stock and train-crew), capital 

expenditure and timescales has been provided where appropriate.  

5.4 Specific stopping patterns for each option have not been considered at this 

stage. Demand forecasting was used to inform stopping patterns for those 

options which are developed in more detail later in the study process.  

Methodology 

5.5 The master options list was developed following the process described in Figure 

5.1 below. 

FIGURE 5.1 OPTION DEVELOPMENT METHODOLOGY 

Confirm existing infrastructure and 
operational constraints

Review records and confirm current 
timetable and infrastructure layout (do 

nothing case)

Confirm committed projects which will 
change existing infrastructure & 

timetables

Identify high level service options

Identify infrastructure improvements 
required to facilitate new services

Determine the implementability of the 
high level service options

Produce specific service options with 
estimated operational and 

infrastructure resource requirements

Produce packages of options to 
provide incremental improvement 

Consult with stakeholders
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“Do nothing” case 

5.6 The following information was used to establish the do nothing case: 

I December 2008 working timetable; 

I M1 signalling scheme plans from Network Rail; 

I Rolling stock and train crew diagrams from First ScotRail; 

I Site visits to existing and potential station sites along the study corridor – 

Bannockburn to Arbroath; and 

I Consultation with First ScotRail, Network Rail and Transport Scotland.  

Existing Infrastructure and Operational Constraints 

5.7 The existing constraints on the network are shown in Figure 5.2 overleaf. 

5.8 The locations of potential new stations have been included in Figure 5.2 (in grey) 

to clarify how these interact with known infrastructure constraints.  

5.9 From a review of the December 2008 working timetable (WTT), it was confirmed 

there are only three available paths into Glasgow Queen Street from the north 

through Stirling. These are currently used to form the: 

I Hourly Glasgow – Dunblane service ; 

I Hourly Glasgow – Aberdeen service; and 

I Glasgow – Perth / Inverness service (mainly peak hours). 

5.10 Therefore any new service provision north of Stirling which is running forward to 

Glasgow must link into one of these paths.  

5.11 The single track section at Usan limits traffic between Arbroath and Montrose to 

a maximum of 6 tph (in total) The 2008 WTT utilises almost all available paths in 

almost all hours, i.e. it is not possible to fit an additional regular service through 

Usan without infrastructure works or removing one of the existing services. In 

order to provide a service to communities north of Dundee, Arbroath was 

identified as a suitable location for terminating services. Carnoustie was also 

identified as a potential location to turn back services.   
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FIGURE 5.2 EXISTING INFRASTRUCTURE CONSTRAINTS 

 
Glasgow Queen Street

Line capacity full until EGIP completed in 2016 Bishopbriggs

Lenzie

Croy

Larbert
 
Line capacity full due to new freight services Bannockburn

Stirling

Bridge of Allan

Long block section of 10 miles (route average is 5 miles). Dunblane
Current acceptance problems into Dunblane from Blackford.
Turnback operation could be improved for Glasgow and Dunblane North
Edinburgh services.

Greenloaning

Blackford

Gleneagles

Perth
Single track section. 
Long block section of 10 miles (route average is 5 miles). 

Invergowrie

Dundee West

Dundee

Broughty Ferry

Balmossie

Monifieth

Barry Links

Golf Street

Carnoustie

Location of Arbroath SB not ideal for terminating trains. Arbroath
Single track section at Usan limits capacity to 6tph (total).

Montrose

[Laurencekirk Station opened in May 2009] Laurencekirk
Long block section (10 miles)

Stonehaven

Portlethen

Aberdeen
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Confirm impact of committed projects 

5.12 The following assumptions to be made with respect to committed projects were 

agreed at the steering group meeting of 15th December 2008: 

I Stirling Middle loop will provide capacity improvements and performance 

benefits from May 2011. Noted risk that a double junction may not be provided 

until Dec 2016 (as part of EGIP); 

I Minor journey time improvements were scheduled for the Perth – Dundee 

corridor from Dec 2010 (1 or 2 minutes); 

I No assumptions required for the life extension works in the Perth area; 

I No further phases of EFA after Dec 2008 timetable; 

I Laurencekirk Station opens in May 2009 but timings already included in Dec 2008 

timetable. No assumptions required; 

I Highland Main Line is being developed on assumption that Edinburgh / Glasgow – 

Perth timings are fixed as present, ie. all infrastructure enhancements are north 

of Perth. Assume a minimum of a service every two hours between Glasgow and 

Inverness;  

I The boundary of the railsys modelling area was defined as Aberdeen, Pitlochry, 

Polmont, Ladybank, and Glasgow; 

I EGIP high level outputs remain as per the Ministers statement of 27th September 

2007. More specific timetable information may be available during the course of 

the study as EGIP progresses into GRIP stage 3. Most changes will be 

implemented in Dec 2016 timetable; 

I Assume Glasgow Queen Street cannot accommodate any further services until 

2017, i.e. completion of EGIP; 

I Assume Glasgow - Dunblane and Glasgow - Perth services are the only ones 

which can be extended north from Stirling, i.e. there are no free paths between 

Stirling and Glasgow. Assume routes south of Dunblane will be electrified by Dec 

2016 (by EGIP); 

I STPR project 6 (Electrification) - Assume very long term for any electric services 

north of Perth. Note that electric services will run to Dunblane from 2016 which 

will need to be incorporated in any plans for extending Dunblane services 

northwards; 

I STPR project 8 (Park and Ride) has only been developed at a high level. EGIP has 

run a sensitivity on a Bannockburn station which indicates the stop cannot be 

accommodated within currently scoped EGIP infrastructure works, i.e. signalling 

enhancements would be required to accommodate stops at Bannockburn; 

I STPR project 23 (rail improvements between Aberdeen and Central belt) has a 

strategic fit with TERS and this should be explored as an opportunity. 

Infrastructure works e.g. Usan doubling, are a long term aspiration;  

I No renewals or enhancements are planned for stations in the Perth to Arbroath 

corridor;  
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I Timetable changes suggested prior to December 2016 will be considered if they 

are cost neutral to Central Government;  

I Assume no capital investment is available from Central Government before 2017 

and TACTRAN and its partner Councils have a limited capital budget available in 

the short and medium term; and  

I For freight paths, use the Dec 2008 WTT as a current baseline but reflect growth 

through the levels stated in the freight RUS.  

Identify high level service options 

5.13 The route was split into the following four potential service corridors: 

I Glasgow – Perth or Dundee or Arbroath or Aberdeen; 

I Stirling – Perth or Dundee or Arbroath or Aberdeen; 

I Perth – Dundee or Arbroath or Aberdeen; and 

I Dundee – Arbroath or Aberdeen. 

5.14 Potential services for each corridor were brainstormed and the operational 

resources required to operate each were considered along with conflicts with 

existing and proposed timetable and pathing arrangements.  

5.15 Figure 5.3 details the principal service options identified from this review. These 

can be summarised as: 

I Changing the stopping pattern of existing services between Glasgow - Perth /  

Inverness / Aberdeen; 

I Changing the stopping pattern of local services to between Stirling - Glasgow / 

Edinburgh; 

I Extend the existing Glasgow – Dunblane and / or Perth services; 

I Provide new services from Stirling to the north east;  

I Provide new services from Perth to the north east;  

I Provide new services from Dundee to the north east; and  

I Create a free path through the infrastructure bottleneck at Usan by running the 

current Aberdeen to Glasgow and Edinburgh service as a single train as far as 

Dundee. The train would then split with one portion running to Glasgow and the 

other to Edinburgh. Use the path which is freed up to run a new service between 

Perth or Dundee to Aberdeen.  
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FIGURE 5.3 SERVICE OPTIONS ALONG THE STUDY 

CORRIDOR
           

Bannockburn 
Local 

Services

Bannockburn 
Express 
Services

Extend 
existing 

Dunblane 
Services

Perth / 
Inverness 
path from 
Glasgow 
Queen St

New 
northbound 
service ex 

Stirling

New 
northbound 

Perth Service

New 
northbound 

Dundee 
Service

New Perth - 
Aberdeen 
Service 
(through 

reduction in 
express 
paths)

New Perth - 
Aberdeen 
Service 
(through 

infrastructure 
providing 

more paths)

Extend Edin - 
Dundee to 

Carnoustie / 
Arbroath

Increased 
stopping of 

existing 
express 
services

Glasgow Queen Street

Bishopbriggs

Lenzie

Croy

Larbert

Bannockburn

Stirling

Bridge of Allan

Dunblane

Dunblane North

Greenloaning

Perth,

Blackford Inverness & 

Aberdeen

Gleneagles

Perth

  
Invergowrie Edinburgh

Dundee West

Dundee

Broughty Ferry

Balmossie

Monifieth

Barry Links

Golf Street

Carnoustie

Arbroath

Montrose

Laurencekirk

Stonehaven

Portlethen

Aberdeen

Key

New services to Bannockburn only
New services based on existing paths & rolling stock
New services requiring additional rolling stock
Existing express services stopping more

 

 

 

Identify infrastructure improvements required to facilitate service options 

5.16 The existing infrastructure constraints identified in Figure 5.2 were reviewed in 

conjunction with the potential service options shown in Figure 5.3 to identify 

works required to accommodate new services. The infrastructure improvements 

identified were then compared against both committed projects and schemes 

proposed in the STPR.  

5.17 A list of required infrastructure improvement works was prepared and is detailed 

in Figure 5.4. 



Appraisal Report  

 

 

31 31        31  
       

FIGURE 5.4 PROPOSED INFRASTRUCTURE 

IMPROVEMENTS

Comments and Proposed Infrastructure Improvements
Glasgow Queen Street (recommendations in bold text)

Bishopbriggs Line capacity to be addressed by EGIP therefore outwith scope of extended TERS

Lenzie

Croy

Larbert

Bannockburn EGIP works not fully defined in this area but working assumption
is they will improve performance but not create additional line capacity. 

Stirling TERS to identify if further works required to create line capacity required 
for existing services to call additionally at a new Bannockburn station. 

Bridge of Allan

Dunblane EGIP will address acceptance issues and provide improved turnbacks. 
TERS infrastructure option of installing intermediate block signals to 

Dunblane North reduce block section to circa 5 miles. 
Cost is £1.5-2.5m and timescale 2-3 years.

Greenloaning Extend Greenloaning sidings to provide refuge for freight trains. Included in STPR.
 

Blackford  

Gleneagles

Perth Single track section does not suffiicently impact on route capacity to
justify signficant expenditure required to double. 
TERS infrastructure option of installing intermediate block signals to 

Invergowrie reduce block section to circa 5 miles. 
Cost is £1.5-2.5m and timescale 2-3 years.

Dundee West

Dundee

Broughty Ferry

Balmossie

Monifieth

Barry Links

Golf Street

Carnoustie

Arbroath Install tail light camera to allow services to turnback. £100k and 1-2 years. 
Usan bottleneck included as an STPR project therefore outwith scope of

Montrose extended TERS. Potential medium-long term solution to improve flighting of 
 trains through single track section. Estimated as £10m and 5+ years. 

Laurencekirk Extend sidings to provide refuge for freight trains included in STPR. 
TERS infrastructure option of installing intermediate block signals to 

Stonehaven reduce block section to circa 5 miles. Cost is £1.5-2.5m and timescale 2-3 years.

Portlethen

Aberdeen

Note: Provision of freight refuges at Greenloaning and Laurencekirk would not 
provide a step change in performance but would provide the network with greater 
resiliance to recover from incidents. There are few incidents on the route but they 
have a significant disruptive impact. If more passenger services are proposed as 
a result of the extended TERS study then the impact of freight disruption will be 
greater than at present. Currently the only freight refuges are Cadder, Dundee 
Station and Craiginches. Phase 1 of STPR Project 23 includes provision for 
freight passing loops. 
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Determine the implementability of the high level service options 

5.18 The factors that determine the deliverability of each service option are: 

I Capital expenditure, ie, there is no central government funding to deliver any 

significant infrastructure works until 2017 at the earliest; 

I Availability of resource to operate the service, ie. rolling stock and train crew; 

and 

I Fit with other known projects, ie. does it require another scheme to act as an 

enabler? 

5.19 Significant changes will take place to the Scottish rail network following 

completion of EGIP and the national timetable recast. It is therefore not possible 

to meaningfully model timetables for options which would be delivered from 

2016 onwards. This effectively means that any option for delivery after 2016 

requires EGIP or the National Timetable Recast as an enabling project because 

they will drive how efficiently (or otherwise) that option can be implemented.  

5.20 The opening of the new Airdrie – Bathgate route in December 2010 will displace 

the existing diesel multiple units (DMU’s) which currently operate the Edinburgh 

– Bathgate service. There are a number of known projects “competing” for these 

units but this is seen as a potential window when new services could be 

introduced, providing they did not require significant capital investment 

(TACTRAN and its partner Councils may have a limited budget available for 

capital investment).  

5.21 The next major rolling stock fleet deployment reviews will take place during the 

re-franchising process in 2014 and probably implemented upon completion of 

EGIP and the subsequent electrification of the Edinburgh – Dunblane – Glasgow 

triangle in December 2016.  

5.22 Options were then categorised in the following timeframes for implementability: 

I Short term – Until Dec 2011 – Assumes no or very minor infrastructure works and 

using resource available within the current ScotRail franchise. It is assumed that 

up to 3 DMU’s could be made available through deployment planning cascades in 

this period;  

I Medium term – Jan 2012 to Dec 2016 - Assumes no or very minor infrastructure 

works and using operational resources likely to be available in the next ScotRail 

franchise. Deliverable in conjunction with committed projects such as EGIP; and 

I Long term - 2017 onwards – Requires significant capital investment and stand 

alone project.   

Refine high level service options into specific service options 

5.23 The high level service options shown in Figure 5.3 were then broken down into 

discrete services and estimates of operational resources, delivery timescales and 

infrastructure works documented for each.  

Changes to existing services 

5.24 Existing services in the study corridor were reviewed to identify where they 

could be potentially be amended to fulfil some or all of the planning objectives. 

The key changes identified were: 
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I Service a new Bannockburn station by inserting an additional call into the 

Dunblane / Alloa to Glasgow services;  

I Provide additional station calls with the Aberdeen / Inverness / Perth to Glasgow 

services. This would increase the end to end journey time and probably have 

performance implications at Glasgow Queen Street; and 

I Change the stopping pattern of the express services from Aberdeen, Inverness 

and Perth to Glasgow and Edinburgh. This would maintain the end to end journey 

time. However, there is little scope to call patterns away from the main 

interchanges due to the already limited stops these services make; 

5.25 The full list of options for changing existing services is detailed in the report 

contained in Appendix A.  

Potential new services 

5.26 Specific new services were developed from the high level options shown in Figure 

5.3. The implementability of each was checked against infrastructure and 

operational constraints on the existing railway as well as committed and 

proposed future projects.  

5.27 Those which require infrastructure changes or additional rolling stock are 

identified as medium and longer term solutions. It has been assumed that 

through rolling stock deployment cascades required as a result of the Airdrie – 

Bathgate opening, up to 3 DMU’s could be available for December 2011. For 

medium term proposals, it is assumed further DMU’s would not be available until 

completion of EGIP in December 2016.  

5.28 The new service options can be summarised as: 

I Glasgow – Perth extending to Dundee, Arbroath and Aberdeen; 

I Stirling - Perth extending to Dundee, Arbroath and Aberdeen; 

I Perth – Dundee extending to Arbroath and Aberdeen; 

I Dundee – Arbroath extending to Aberdeen; and 

I Perth - Dundee extending to Arbroath and Aberdeen using a path created by 

combining the Aberdeen – Glasgow & Edinburgh express services and splitting at 

Dundee to run on separately. 

5.29 The full list of options for new services is detailed in the report contained in 

Appendix A.  

Packaging of specific service options 

5.30 Lastly all options for new services were considered to identify those which could 

sensibly be packaged in order to deliver benefit in an incremental manner. 

5.31 The full list of options for packages of new services is detailed in the report 

contained in Appendix A.  

Consultation with stakeholders 

5.32 The master options list was consulted with stakeholders to the TACTRAN rail 

forum on 23rd January 2009. No further options were identified to add to the 

master list.  
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6 Option Development – stations 

Existing stations 

6.1 All existing stations in the corridor were surveyed and potential works identified 

which would encourage patronage if new train services were provided. Full 

details of the survey outputs are contained in the Engineering and Operations 

Report and the key points are summarised below.  

Dundee, Perth and Stirling 

6.2 Dundee, Perth and Stirling are existing interchange stations, are relatively well 

equipped and have sufficient facilities to accommodate the additional patronage 

generated by a new TERS service. Proposals to improve all three of these rail 

stations have been under consideration for some time and are being pursued 

separately to this study. 

Bridge of Allan 

6.3 The directional signage to the station is poor.  Station Road has vehicles parked 

along the road indicating overflow from the recently enlarged station car park.  

There is a possibility of a further small number of car parking spaces being 

constructed at the south end of the car park in railway land.  Further car parking 

options are decking the existing car park as proposed by Arup in a feasibility 

carried out for First ScotRail or developing the fields to the west of the railway, 

north and south of the A9, as these are within reasonable walking distance 

(200m) of the station.  The site to the south of the A9 would provide level access 

to the northbound platform. 

6.4 Platform to platform access is by way of the road bridge.  The southbound 

platform is fully accessible but the ramped access to the northbound platform is 

not fully compliant.  Stairs lead directly from the platforms to the road bridge. 

Dunblane 

6.5 There is limited car parking at the station: the station car park has 7 spaces 

including two blue badge spaces. There are a number of other parking areas 

around the station within Stirling Council’s control.  This includes 19 spaces 

along Stirling Road, 14 spaces behind the station building and a pay and display 

car park to the east of the railway.  This car park has 67 spaces including 2 blue 

badge spaces.  This car park has the potential to be decked with the upper deck 

at road level (level with the Tesco car park) and the lower deck as existing at 

railway level.  This could create an additional 50 spaces.  On-street parking is 

provided along the B8033 with 87 spaces provided between the station and the 

roundabout to the north.  These spaces are all occupied showing high demand for 

park and ride facilities in this area. 

6.6 There is both a traditional footbridge with stair access and a stepped ramped 

footbridge between platforms.  The modern footbridge also gives access to the 

Council Car Park.  Neither of these footbridges provides compliant access to the 

island platform. 
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Gleneagles 

6.7 Gleneagles Station is accessed from the A9.  There is a right turn lane from the 

northbound carriageway to access the road that is of obvious concern should 

station usage increase.  There is a small existing station car park for 28 spaces 

including 2 blue badge spaces.  The Category B-listed station buildings are kept 

locked with facilities for passengers limited to a public telephone and shelter 

restricted to the areas under the canopies.  There are no heated waiting areas or 

shelters and no CIS or CCTV.  Access from the car park to the station buildings by 

stepped ramp is not compliant with current standards.  Platform to platform 

access is by covered stairwells leading to an open footbridge. 

6.8 This station, although remote from any walk-in catchment, is well located for 

drive-up passengers from both nearby and more remote communities.  This could 

be enhanced with the creation of a link road (7.3m carriageway) between the 

station and the A823 which has full slip road access to the A9 both north and 

southbound.  Gleneagles presently receives limited regional services, plus two 

London and Inverness intercity services. The poor road access and perceived 

security would constrain the potential patronage if an hourly service to Perth 

and Glasgow was provided. The budget estimate for enhancement works to 

improve road access and provide step free access within the station, CCTV and 

customer information systems is £3.7m.  

Invergowrie 

6.9 Invergowrie Station has very limited facilities, reflecting the restricted service it 

presently receives. Access to the station is by a stair flight from the road to the 

non-compliant footbridge with stairs from footbridge to both platforms. A second 

compliant on grade access is located at the northern end of the northbound 

platform.  The two-car length platforms are non compliant having no tactiles and 

a number of trip hazards. 

6.10 There is very limited scope at the current location for enhancing the station: in 

particular there is no land available for car parking. 

Broughty Ferry 

6.11 Broughty Ferry Station is a listed building which has been recently upgraded. 

There is no station car park however, there is a Council owned pay and display 

car park adjacent to the station which is currently underutilised.  There is only a 

small pedestrian sign indicating the station from Queen Street.  There is a level 

crossing on Gray Street which provides compliant platform to platform access in 

addition to an underpass served by stairs. The platforms do not have tactiles but 

are in reasonable repair. There are no heated shelters or waiting rooms at the 

station however, the building canopies provide a level of protection.  There is a 

single bench seat on each platform. The station facilities include CCTV, Help 

Points, public phone and long line public address. There is no CIS at the station. 

Balmossie 

6.12 This is a small station located at the end of a residential cul-de-sac.  There is no 

car park or drop off area with no potential land for these to be provided.  The 

platforms are timber structures with approximately 2 car length.  The platforms 

have been recently resurfaced but do not have tactiles. There is a steeply 

ramped pedestrian overbridge which is non –compliant for platform to platform 
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access.  There is a timber shelter on the south bound platform with a perch seat.  

There is a timber bench on both platforms. LLPA is provided at the station. 

6.13 There is little scope for enhancing this station. 

Monifieth 

6.14 This is an elevated station with a small car park for 4 vehicles (no designated 

blue badge spaces).  There is no signage from the main road to this station. 

There is level access from the car park to the platform.  Platform to platform 

access is by a non-compliant footbridge.  A secondary access can be achieved 

using the road underpass (6’2” headroom) and a ramp to the southbound 

platform.  The ramp is of reasonable gradient but does not have handrails.  

There is a small shelter and a timber bench on each platform.  The platforms 

have no tactiles and have a number of trip hazards. 

6.15 LLPA is provided at the station and a customer assistance freephone and public 

telephone are located in the platform 1 shelter. There is little scope for 

enhancing this station but it is in reasonable condition to accept more frequent 

services than it presently receives.  

Barry Links and Golf Street 

6.16 Both stations require significant refurbishment if service levels were to increase 

above the current.  

Carnoustie 

6.17 There is good signage to this station from the high street.  There is a small 

station car park with 17 spaces including 2 blue badge spaces.  There is level 

access from the car park to the platform with compliant access down to the level 

crossing from the northbound platform.  The ramp to the southbound platform is 

non compliant (gradient).  Both platforms, 6 car length, have been resurfaced 

and have tactiles and good surfacing and surface water drainage. There are 

shelters on both platforms with a ticket machine in the northbound shelter.  

There are Help points, CIS, CCTV and LLPA at the station. 

Arbroath 

6.18 This is a staffed station with level access to the ticket office from the drop off/ 

bus stop.  The ticket office is located at an upper level and has access to the 

platforms by stair or lift.  The platforms are both at least 6 car platforms with 

reasonable surfaces but no tactiles. There is good signage to this station from 

the main road.  There is a small pay and display station car park with 18 spaces 

including 3 blue badge spaces.  There is level access from the car park to the 

southbound platform. There are heated waiting rooms on both platforms with a 

number of benches on the platforms.  There is a ticket machine on the 

southbound platform.  There are Help points, CIS, CCTV and LLPA at the station. 

There are public toilets. A raising and lowering counter is being installed in the 

ticket office to give a fully compliant service at this station. There is limited 

scope for further enhancing this station with the exception of improved car 

parking.   

Montrose 

6.19 This is a staffed station with facilities reflecting the higher numbers of train 

services using the station. There is a 50 space car park including 6 blue badge 
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spaces. Step free access is provided to the ticket office and platform 1. A 

proposal is presently under development to provide lifts to extend this access via 

the footbridge to platform 2. No improvements would be required to 

accommodate additional services proposed through the TERS project.  

Potential New Stations  

6.20 The options for potential new station sites are summarised below. Full details 

are contained in the Engineering and Operations report.  

Bannockburn 

6.21 Three sites were considered for a possible station location, building upon earlier 

work undertaken for Stirling Council. The rail industry has concerns regarding the 

performance impacts of a potential station at Bannockburn both on the current 

and proposed timetables. The performance impacts are discussed in paragraph 

6.38. Stopping existing services at a new station would increase journey times 

for the current users of the service, creating a dis-benefit. Lastly it is recognised 

that a Bannockburn station will abstract patronage from existing rail stations, 

principally Stirling. This specific issues are explored in Chapter 7 - Demand 

Forecasting  

6.22 Site 1 is located approximately 350m along Pike Road from the roundabout on 

the A91.  The road capacity would accommodate peak flow traffic accessing the 

station site and road geometries allow a new junction to access the station site.  

The existing embankment along Pike Road would need to be cleared to provide 

level ground for car parking.  A linear car park could be provided to serve at 

least 200 cars with provision for extension and drop off to a north bound 

platform. Further car parking could be located to the south of Pike Road in the 

area which appears to form part of flooding control.  There is no road access to 

the southbound track which would prevent any form of drop off facility. There is 

an existing local bus service running along Pike Road. 

6.23 The site is bounded by residential neighbourhoods and Greenbelt.  This creates 

reasonable walk-in catchment potential for the station.  It is assumed a station 

in this location would be considered favourably by Planning officers, although 

immediate neighbours are likely to raise objections. 

6.24 It is understood there is a proposal under EGIP to create a rolling stock servicing 

depot at this site location, this suiting operational requirements and the site 

being within Network Rail ownership.   

6.25 This location provides the best train performance option for a potential 

Bannockburn station, since a stationary train in either the Down or Up Platform 

will be clear of the overlap Insulated Block Joints (IBJ) for Signals SM83 or SM85 

respectively. This will allow trains to be signalled to Signals SM83 and SM85 since 

the trains in either the Down or Up Platform respectively are clear of their 

overlaps.  
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FIGURE 6.1 BANNOCKBURN STATION - SITE 1 

 

6.26 There are however disadvantages to this location which must be considered if 

future development of this proposal is to proceed. They are as follows: 

I The consequences (rear end collision) of a SPAD at Signals SM83 or SM85 whilst a 

train is stopped in the station is increased. It is likely that TPWS (TSS) will be 

recommended at Signals SM83 and SM85; and 

I A SPAD trap may be created for trains stopping in the station.  

6.27 The capital cost estimate for provision of a station at this site is £5.5m including 

44% optimism bias. The estimated operating costs for this site are £65k per 

annum. 

6.28 Site 2 is accessed from the A91 Stirling Bypass.  A new junction will be required 

to access the station where there is an existing junction with Station Road.  It is 

likely a roundabout would be located at this junction.   

6.29 The A91 is slightly more elevated than the railway, however, the majority of the 

land between the tracks and A91 is approximately 4-5m below the tracks.  This 

land would need to be part in-filled to give access to station platforms and 

minimise flooding within a station car park.  There is scope for extensive car 

parking with an initial 200 space proposed.  Alternatively, the land gusseted 

between Station Road and the tracks is closer to grade with the tracks and a 

smaller car park with blue badge parking and drop-off could be located here with 

the northern end of the platforms being of elevated construction. 

6.30 There is limited potential for walk-in catchment: the A91 forming a barrier 

between this site and local residential areas. An existing footpath connects the 

end of Station Road, Bannockburn to the A91 and this could be developed with 

appropriate crossing controls/ footbridge to give pedestrian access to the 

station. 
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6.31 The existing Station Road is single track through the rail underpass but has 

potential for a 2m footpath to be constructed in addition to the single lane 

roadway.  This road could provide platform to platform access without the 

requirement for a new footbridge.  The private farm road to Skeoch Farm would 

require development to locate a drop-off zone and disabled parking at the 

southbound platform.  Secondary pedestrian platform to platform access could 

be created using the existing farm underpass to the north of the site. 

FIGURE 6.2 BANNOCKBURN STATION - SITE 2 

 

6.32 Operationally this location has more difficulties than site 1. On the up direction 

when a train is in the station a following train would be held at Signal SM85. This 

signal will not be able to show a “proceed” aspect until the overlap track circuit 

for signal LN54 has cleared. A train departing from the station will be faced with 

a 1:118 rising gradient over a distance of approximately 1350 metres before the 

Overlap IBJ is cleared. There is also a SPAD risk of a driver forgetting the aspect 

of Signal SM85 after stopping at the station and restarting. A similar situation 

occurs in the down direction with a train held at Signal LN21.  

6.33 This site is allocated for a new rail station in the Stirling Local Plan. The 

estimated capital cost is £7m including 44% optimism bias. The estimated 

operating costs for this site are £85k per annum, due to the requirement for 

permanent de-watering to be undertaken at the site. 

6.34 Site 3 is at the location of the original Bannockburn Station with access taken 

from the A91. The existing junction at the bus depot would require to be 

upgraded and a new road constructed to the station.  A pedestrian over bridge to 

the A91 would also be required to allow for safe pedestrian and cycle access to 

the station from Bannockburn.  The A91 is significantly elevated above the rail 

tracks at this location.  The land between the A91 and the tracks has been in-

filled in a series of terraces.  The quality and possibility of contamination of this 
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fill is not known and would require further investigation.  A number of options 

exist for locations of platforms at this site with the further south the location 

the less the possibility of contaminated in-fill being encountered in the 

development.  There is difficulty in accessing down to the tracks at the western 

end of the site.  

6.35 A new footbridge would need to be constructed to provide platform to platform 

access.  Likely footfall would need to be assessed to establish viability of lifts 

between platforms and the footbridge in lieu of extensive accessible ramps.   

FIGURE 6.3 BANNOCKBURN STATION - SITE 3 

 

6.36 This site location is the closest to the proposed new village of Durieshill located 

between the M9 and A80 as included in the Stirling Local Plan and has reasonable 

access from Cowie. 

6.37 This site has the same operational disadvantages as site 2. The capital cost is 

estimated as £8m including 44% optimism bias. The estimated operating costs for 

this site are £65k per annum. 

Performance implications of a proposed station at Bannockburn 

6.38 Railsys modelling was used to understand the impacts of stopping a train at 

Bannockburn. This identified 1min 30sec to 1min 40 sec would be added onto 

every journey time through braking to a standstill and then accelerating again. 

On top of this the train will be stationary for around 45 seconds. In timetabling 

terms, a Bannockburn stop would add 21/2 to 3 minutes (depending on the 

direction of service and rounding used) to existing journey times between 

Dunblane / Alloa and Glasgow / Edinburgh. Site 1 gives a slightly improved 
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performance compared with sites 2 or 3 due to its location with respect to the 

existing signalling system.  

6.39 This section of the rail corridor is scheduled to be electrified through the 

Edinburgh – Glasgow Improvements Programme in 2016. The modelling indicates 

the higher accelerating electric rolling stock can accommodate the 21/2 to 3 

minutes required for an additional station stop without a severe impact on the 

performance of main line services between Edinburgh and Glasgow.  

6.40 However, under EGIP, more services than the current will be deployed on the 

main line, resulting in the need to completely recast the timetable for this 

route. Due to the greater levels of traffic, timings of services arriving onto and 

departing from the main line at Greenhills and Polmont junctions are critical. A 

relevant extract from the current work in progress of the EGIP timetable was 

provided by Transport Scotland and is shown below: 

FIGURE 6.4 EXTRACT FROM DRAFT EGIP TIMETABLE 

360 170 360 360 170 360
Qst Qst - Pth Glw Qst Qst-Abd

Carmuirs E Jn (1) 10/37 (1) 11/07
Carmuirs W Jn 10/23 10/30 10/53 11/00
Larbert Jn 10/23½ 10/30½ 10/38 10/53½ 11/00½ 11/08
Larbert 10a25½ 10a40 10a55½ 11a10
Stirling 10e37 10c39½ 10a48 11e07 11c09½ 11a18
Cambus 10/X42 11/X12
Alloa 10 47 11 17

Bridge of A 10 44 10 51½ 11/14½ 11 21½
Dunblane 10a49 10 55 11 25

DM DPL DPL

360 360 170 360 360 170
QST EDN PTH/INS QST EDN ABD

Dunblane 10 00 10a06 10 30 10/38
Bridge of A 10 03 10a09½ 10 33
Alloa 09 36 10 06 (1)
Cambus 09cX43 10cX13
Stirling 09a51 10a07 10a14 10a21 10a37 10a44
Larbert 09a59 10a15 10a29 10a45
Larbert Jn 10/00 10/16 10/22 10/30 10/46 10/52
Carmuirs W Jn 10/00½ (2) 10/22½ 10/30½ (2) 10/52½
Carmuirs E Jn 10/19 10/49  

6.41 Modelling based on this draft timetable identified the following issues: 

I The proposed 5 minute turnaround time at Dunblane would be breached 

requiring at least one further unit at an annual lease cost of £500-600k, in order 

to maintain the timetable; and 

I The existing 4 minute headway would be compromised on a number of occasions 

if an additional station stop adding 21/2 to 3 minutes to the journey time was 

added in this track section. 

6.42 From the draft EGIP timetable, the constraints on the main line mean that 

heading north, each hour, express services arrive at Larbert twice each hour 7 

minutes behind a local stopping train which it will pass at Stirling. Heading 
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south, the gap is 6 minutes difference between a local service heading to 

Edinburgh and an express going to Glasgow. These services divert onto separate 

lines at Larbert Junction.  

6.43 The signalling system between Larbert and Stirling requires trains to be 4 

minutes apart. Therefore with the station stop, the local service would definitely 

clash on the southbound services and regularly clash with the northbound 

services when day to day disruption is factored in, even with making the best use 

of the existing signalling system through the station location.  

6.44 To reduce the headways or gaps between trains from 4 to 3 minutes on the 

corridor between Carmuirs and Stirling will require the signalling system to be 

upgraded from the current mix of semaphore and 3 aspect colour light to 4 

aspect colour light. The cost for the resignalling work will be greater than the 

cost of the station.   

6.45 In summary, unless the existing signalling system is renewed in order to provide 

a 3 minute headway, stopping the existing commuter rail services at a new 

Bannockburn station is likely to have a severe performance impact on the 

enhanced central belt services proposed under EGIP.  

Dunblane North 

6.46 In addition to the “known” potential new station locations, a further option was 

developed in order to understand the benefits and costs of providing a station 

close to the junction between the A9 and M9 at Dunblane. This ostensibly could 

provide a good park and ride interchange with rail.  

6.47 Site 1 is located adjacent to the existing B8033 over bridge to the A9, with 

access to and from both north and south carriageways of the A9.  The junction of 

the slip roads to the north bound A9 and the B8033 has the potential to be 

upgraded to a roundabout to give access to the station site.  A new road 

carriageway would be required, with a reasonable extent of earthworks to access 

the station across the existing uneven ground.  The rail tracks at this location are 

west of the Allan Water but are approximately level with the ground to the east 

of the Allan Water where the station car park etc is proposed.  A bridge across 

the Allan Water would be required to give level access to platforms.  There is no 

scope in progressing vehicular access from the west of the site as the existing 

road is single track and bounded by a number of residential properties through 

Auchenlay.  Extensive engineering works are associated with this option. 

6.48 The site has sufficient capacity to provide a significant park and ride facility 

serving 300-400 vehicles.  A new footbridge would need to be constructed to 

provide platform to platform access.   

6.49 There are no operational issues associated with this site due to it being the 

terminus for services. The estimated capital cost for this site, including 

signalling and OLE works is £16m including 44% optimism bias. The estimated 

operating costs for this site are £75k per annum for the station and £200k pa for 

the new infrastructure.  

6.50 The site is a Greenfield site which will have planning implications for use as a 

station site.  
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FIGURE 6.5 DUNBLANE NORTH - SITE 1 

 

 

6.51 Site 2 is located further north along the B8033 from the A9, at the settlement of 

Ashfield.  The road connections are consequently less immediate to Dunblane 

and the Strathearn/ Strathallan area. An existing local bus service operates 

between Ashfield and Kinbuck/Stirling.  A new on-grade road carriageway would 

be required, with earthworks to access the station across the existing ground.  

The tracks are within a cutting as the railway passes Ashfield but are on-grade at 

the proposed site. A 90mph speed limit exists at this location. 

6.52 The site has sufficient capacity to provide a significant park and ride facility 

serving 300-400 vehicles.  A new footbridge would need to be constructed to 

provide platform to platform access.  Alternative access could be achieved from 

the village of Ashfield with is served by a single track road from the B8033.  The 

station would allow a small walk-in catchment from Ashfield.   

6.53 There are no operational issues associated with this site due to it being the 

terminus for services and that costs for resignalling the section have been 

included in the capital cost.  

6.54 The site is a Greenfield site which will have planning implications for use as a 

station site. The estimated capital cost for this site, including signalling and OLE 

works is £15m including 44% optimism bias. The estimated operating costs for 

this site are £65k per annum plus £200k for the additional infrastucture. 
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FIGURE 6.6 DUNBLANE NORTH - SITE 2 

 

Greenloaning 

6.55 A possible station site is located at the down passing loop north of the original 

station site and where the sidings from both up and down lines are relocated.  

Detailed topographical surveys would be required to ascertain if the platforms 

could be installed without modification to the existing tracks, however this is 

believed to be unlikely and modification of the track layouts would be required.  

In both cases unless the station was only on one side of the down and up loop 

then an island platform between the loop and the main line and a platform on 

the up line siding, modified to a loop, would be required.  These platforms 

would only be accessed from the sidings area.  The over bridge at the existing 

station site is to narrow to allow for platforms to extend southwards. 

6.56 There is restricted access from the main road with most projected station traffic 

approaching through Greenloaning.  There is limited scope for a station car park 

in this location with the original access road junction not to current standards 

and the area of the original station being in private ownership. The land 

between the railway and the Allan Water is occupied by the waste water 

treatment works. 

6.57 The sidings at Greenloaning are used by Network Rail for stabling engineering 

trains and have been identified in the STPR as having the potential to be 

extended in order to provide refuges for freight services in future. Greenloaning 

signal box would require to be staffed if a station was to be provided. The 

station location is also within the longest signalling block section on the study 

corridor. A stop within this block section would increase signalling headways 

resulting in a reduction in capacity of the main line. 
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6.58 The capital cost estimate for a new station at Greenloaning is £5m including 44% 

optimism bias. The estimated operating costs for this site are £65k per annum. 

Blackford 

6.59 Two potential sites were identified in Blackford for a proposed station. Both are 

accessed through Blackford along the B8081 from the A9.  The B8081 crosses the 

railway at a level crossing adjacent to a signal box. The original station was 

located west of this road and this provides an option for a re-opened station as 

does the site east of the B8081 bounded to the south by the Highland Spring 

Plant.  Although the B8081 connects with the A9 northbound, north of Blackford, 

this junction does not allow traffic from the southbound A9 to access the B-road.  

All traffic from the north accessing the station site will have to travel through 

Blackford. The site of the original station is proposed as feasibility studies are 

underway to provide a rail freight depot to the east of the B8081 for Highland 

Spring.  

 

FIGURE 6.7 BLACKFORD - SITES 1 AND 2 

 

 

6.60 At the original station site there is limited scope for a down platform.  The land 

rises steeply behind the tracks at the western end and there is a single track 

road approximately 9m from the running line. The single track road would 

require to be realigned to ensure a safe junction if the platform is constructed in 

this location.  The up platform is constrained to 4 car length unless the existing 

sidings (owned by Highland Spring) are recovered or relocated.  Platform to 

platform access is proposed via the level crossing.   

Alternative station site 

 

Original station site 
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6.61 The alternative station site has no constraints on platform length or impact on 

other infrastructure.  

6.62 There are no significant operational issues for a station at Blackford. The 

estimated capital cost is £4.5m including 44% optimism bias. The estimated 

operating costs for this site are £60k per annum. 

Invergowrie / Dundee West 

6.63 As described in paragraphs 6.9, there is very limited scope to develop 

Invergowrie station.  

6.64 Alternative station locations in the Invergowrie area were considered, including 

behind the housing at Red Cliffs, Kingoodie and at the overbridge leading into 

Kingoodie.  There is insufficient land to construct platforms in these locations 

without major engineering works or land purchase and walk-in catchment 

decreases the further south the station is located.  There is no access to the 

railway possible from Burnhouse or Boniface Roads located to the east of the 

current station. 

FIGURE 6.8 INVERGOWRIE STATION 

 

6.65 Sites further to the west become constrained by poor road infrastructure in close 

proximity to the railway line and by the long single block signalling section which 

runs from Barnhill to Errol. The review failed to identify a suitable location to 

the west of Invergowrie which would support a viable station – all required 

significant road or rail infrastructure works to support provision of a new station.  
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6.66 A site to the east of Invergowrie was identified as being suitable for a station. 

This site is located south of Ninewells Hospital to the west of Dundee airport, 

approximately 700m east of Invergowrie Station.  The site is adjacent to the A85, 

Riverside Avenue, providing good access to Dundee city centre and surrounding 

areas. A new road junction would require to be formed to give access to the 

station site.  To the east of the station site there is an existing pedestrian 

underpass to the railway which gives access to Perth Road with nearby bus stops 

for local bus services and with a fairly laborious walk to Ninewells Hospital.  This 

pedestrian route would require to be developed with new surfacing and lighting.  

6.67 A long linear car park can be created in this location with capacity for at least 

300 vehicles.  The site is adjacent to a main Scottish Water sewer and consents 

would be required prior to developing this option further.  

6.68 There is limited space for the northbound platform with a degree of retaining 

likely to be required along the back of the platform.  The southbound platform 

construction would be elevated due to the existing ground topography but would 

have level access from the car park/ access road.  A new footbridge would need 

to be constructed to provide platform to platform access.  

6.69 To minimise journey time penalties and operating costs, it would be proposed 

that this station replaces Invergowrie station. Station closure is a difficult 

process but is generally made easier when a replacement (and improved) facility 

is provided close by. The walk-in distance from Invergowrie is between 500 and 

1000m. 

FIGURE 6.9 DUNDEE WEST - PROPOSED LOCATION 

 



Appraisal Report  

 

 

49 49        49  
       

6.70 The proposed site is in the vicinity of 3 Mile Post between the existing 

Invergowrie Station and Dundee Central Junction. The station should be ideally 

situated clear of the overlap for Signal D697. This would allow Longforgan SB to 

send an Up train up to Signal D697 whilst the Down Platform of Dundee West 

station is occupied. Up trains stopped at the new Dundee West station will 

enforce following trains to be held at Signal D698 until the train has departed 

from the station and cleared the overlap track circuit for Signal D762. 

6.71 The station and car park development at Dundee West would cost circa £5.3m 

including 44% optimism bias. Assuming that Invergowrie station is closed, the 

estimated additional operating costs for Dundee West are £35k per annum. 
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7 Station catchment analysis 

Methodology 

7.1 In order to meaningfully appraise the variety of options to enhance existing 

stations or provide new stations, estimates of potential patronage are required. 

To understand these, the ScotRail version of MOIRA; the industry standard tool 

for modelling timetable changes, was used in conjunction with a trip rate model 

for the local catchment area. MOIRA, while being the best tool available for this 

type of analysis, does have limitations when it comes to forecasting patronage at 

new stations and where existing stations receive a step change in the number of 

stopping services, such is proposed for Broughty Ferry, Monifieth etc. In these 

instances forecasts have been created outside MOIRA using a trip rate-based 

model and been overlaid with the results prior to input into the appraisal 

process. 

7.2 The assumed timetable modelled in MOIRA was an hourly Glasgow – Perth and 

Perth – Arbroath service. This was felt to be representative of most of the 

service options developed and provided connections from all stations in the study 

corridor to Glasgow, Stirling, Perth, Dundee and Aberdeen either directly or with 

a maximum of one change.  

7.3 For stations with low patronage and proposed new stations where MOIRA 

forecasts would not be sufficient, a methodology was developed to estimate the 

increased patronage. This derived demand forecasts based on the population 

catchments of these stations. The procedure was split into three main steps: 

I GIS analysis to estimate the total 800m walk and appropriate drive time 

catchments for each station; 

I Calibration of appropriate trip rates by comparison with existing markets at 

Carnoustie and Gleneagles; 

I Application of trip rates to the populations to estimate demand at the stations 

7.4 This methodology was used to estimate demand at the existing but poorly served 

stations of Golf Street, Barry Links, Monifieth, Balmossie, Broughty Ferry and 

Invergowrie. An uplift was also required at Gleneagles due to the increase in the 

number of services, albeit not as great a step change as for the other stations. 

The method was also extended to include the proposed new stations at 

Bannockburn, Dunblane North, Greenloaning, Blackford and Dundee West. 

GIS Analysis 

7.5 Catchment analysis was undertaken using TransCAD GIS/network modelling 

software. This package allows creation of drive and walk time catchment 

isochrones based on estimated drive speeds or crow fly distances for walk time 

catchments. The vehicle speed used is based on the road class and location e.g. 

rural, urban, suburban and crow fly distances were used for the walk catchments 

due to the relatively sparse network. 

7.6 An 800m walk catchment was generated around each station and the estimated 

population within this catchment extracted from Census data. 
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7.7 For drive times, two levels of catchment were used: for the suburban Dundee 

stations a drive of 5 minutes, and for the rural stations between Perth and 

Dunblane, 20 minutes was used. Catchment areas for the stations overlap to a 

greater or lesser extent in all cases with adjacent stations. The methodology 

ensured that population was assigned to the closest station and within the 

appropriate drive time. Stations were assessed in order of population so that 

only the additional Scotrail demand would be estimated, rather than the total 

for that station. 

7.8 These contours were used in conjunction with Census data to estimate the total 

population catchment within 20 minutes drive of each station. 

Estimation of demand 

7.9 The population of the walk and drive time catchment area were used as the base 

for estimating potential demand. This data was extracted for the new stations as 

well as for the existing ‘comparator’ stations, allowing both a walk trip rate and 

a drive trip rate to be generated for rail trips. Walk catchment trip rates were 

between five and 10 times the drive catchment trip rate, reflecting the greater 

propensity for those within walking distance of the station to use the train. 

7.10 Current Scotrail demand and revenue data was used to provide an existing fare 

per passenger. This was then adjusted to reflect the likely mix of trips and used 

to generate the revenue from the demand estimate. Following discussion with 

the Steering Group it was agreed that the fares between Broughty Ferry and 

Monifeith and Dundee would be increased to be realistic in comparison with the 

bus fare for the same journey. There may be scope to increase the fare 

assumption further as it is usually the case that rail with a significantly shorter 

journey time than bus incurs a premium fare for the same journey. Therefore 

this is still a conservative assumption. 

7.11 The quantitative appraisal will use growth assumptions taken from the STPR and 

is discussed in more detail in Chapter 11 - Demand Forecasting. Consultation 

with Local Authorities along the corridor confirmed no additional demand drivers 

were forecast to those used in the STPR. The planned developments throughout 

the corridor are discussed in Chapter 2. None are forecast to provide a rapid step 

change in demand. The STPR growth forecasts are therefore felt to sufficiently 

account for increasing demand for public transport over the corridor for the 60 

year appraisal period. 

Analysis 

Bannockburn 

7.12 Provision of a new station at Bannockburn will increase journey times for the 

existing passengers travelling between Dunblane/ Alloa and Glasgow. The 

magnitude of the journey time disbenefit is difficult to quantify at present 

because of the significant change in services which will be delivered by the EGIP 

works in December 2016. The catchment model estimates new patronage 

generated by a station at Bannockburn to be 63,000 journeys per annum. This 

provides revenue of £241k (at 2008 prices). Actual demand at Bannockburn will 

be higher but this will be abstracted from Stirling – giving congestion and air 

quality benefits rather than economic.  
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Dunblane North 

7.13 Catchment analysis for Dunblane North predicts a new demand of 23,500 

journeys per annum, generating £164k of revenue. Actual demand will be higher 

but abstracted from existing stations of Gleneagles and Dunblane. As this is a 

terminus station, there would be no journey time disbenefit for existing 

passengers.  

7.14 As well as significant capital investment, Dunblane North has annual operating 

costs estimated £265k due the new infrastructure required to support electric 

train operation to the station. Therefore economically it appears a Dunblane 

North station would not generate sufficient new revenue to cover the annual 

station and infrastructure operating cost.  

Greenloaning 

7.15 Demand forecasting estimates an annual new patronage of less than 10,000 

journeys, once abstraction from the existing Gleneagles and Dunblane stations is 

factored in. The revenue generated would just about cover annual operating 

costs but make a negligible contribution to the significant capital investment 

required.  

Blackford and Gleneagles 

7.16 The maximum demand identified for the catchment of both Gleneagles and 

Blackford stations is circa 40,000 journeys per annum. If a new station was 

provided in addition to Gleneagles, we estimate most of the existing patronage 

for ScotRail services at Gleneagles would abstract to Blackford due to the better 

road links and accessibility. It therefore does not appear to justify stopping the 

proposed new services at both Blackford and Gleneagles because no further 

patronage would be attracted and journey time disbenefits would be incurred for 

the users of the service from other stations. Therefore to justify a new station at 

Blackford all ScotRail services would have to call there but not at Gleneagles.  

7.17 At present, Gleneagles station receives circa 23,000 ScotRail journeys per 

annum. We estimate this would grow to 30,000 per annum if an hourly service to 

Glasgow and Perth was provided. Growth would then be inhibited because of 

poor accessibility and safety and security perceptions. Improving accessibility at 

Gleneagles would result in a further 5,000 annual journeys being generated. 

Moving all ScotRail services to a new station at Blackford would result in a 

further 10,000 journeys pa being generated.  

7.18 It is assumed it would not be practicable to close Gleneagles station due to its 

heritage value and also the requirement to service the twice daily services to 

London and Inverness.  

7.19 To summarise, if a Blackford station was constructed, only intercity services 

would call at Gleneagles, with ScotRail services calling at Blackford. We estimate 

this would generate a maximum annual patronage of 40,000 ScotRail journeys, 

an increase of 17,000 over the current at Gleneagles.  

7.20 If Gleneagles was enhanced, we estimate this would generate an annual ScotRail 

patronage of 35,000 journeys, an increase of 12,000 over the current.  

7.21 Both station options individually generate sufficient revenue to cover their 

annual operating costs.  
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Invergowrie / Dundee West 

7.22 Provision of an hourly service to Invergowrie is estimated to generate 35,000 

additional journeys per annum.  

7.23 Relocating the station to Dundee West would result in an estimated additional 

52,000 new journeys per annum, due to the larger population catchment. 

However Dundee West is also located adjacent to significant employment and 

educational centres. The additional patronage from these is estimated to add a 

further 100,000 journeys per annum. In summary, providing an hourly service at 

Dundee West compared to the existing station at Invergowrie is estimated to 

generate a further 120,000 journeys per annum giving a revenue increase of 

£500k per annum (at 2008 prices). 

Patronage changes at existing stations 

7.24 For each of the stations where the demand was generated by catchment 

analysis, a proportion of that was generated from outside the walking 

catchment. These trips are expected to arrive at the station by a variety of 

modes including cycling, bus, car park and ride or car kiss and ride. Depending 

on the mode split of this leg of the journey, there may be a requirement to 

upgrade the parking, bus interchange and cycle facilities at these stations.  

7.25 It is estimated that the introduction of the TERS services will generate less than 

10 new trips per day from outside the walk catchment at Invergowrie and 

Monifeith. An enhanced station at Gleneagles would be expected to generate an 

additional 20 trips each day from beyond the theoretical 800m walk catchment, 

while Broughty Ferry may expect an additional 30 trips a day.  

7.26 All of the additional patronage, with the exception of the employment attraction 

at the proposed Dundee West Station was the production end of the trip. It was 

estimated that these trips would be attracted to large employment centres e.g. 

Dundee and Perth and so the overall impact on these stations would be small 

when compared with the volume of demand they handle on a daily basis. 
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8 Option Sifting 

Introduction 

8.1 STAG guidance generally encourages a “blue-sky” approach to generating 

options: however, this rail-based study requires an approach which is cognisant 

of rail operation constraints, in particular costs and resources, as well as the 

fundamental awareness that not all schemes can operationally be achieved. Our 

long list of proposed service options, therefore, has principally been generated 

from an implementability perspective. 

Methodology overview 

8.2 A four stage sift process was employed to reduce the master option list to a 

manageable number of options which can effectively be considered by the 

outline appraisal. Each stage of the process is described in detail below.  

Stage 1: Comparative evaluation – sifting ‘non starters’ 

8.3 Whilst a large number of theoretically feasible options and packages of options 

were available, there were a number of options that could easily be rejected on 

the basis of a simple comparison against other, clearly better performing options 

both against planning objectives and on grounds of implementability. 

8.4 The first sift was based around options beginning and terminating at Stirling 

station. In comparison with comparable options beginning and terminating at 

Glasgow Queen Street, these options perform poorly on all counts. No Stirling 

options are possible until at least 2017 (when platforms 4 and 5 become 

available at Stirling), they would require station works costing around £2 million 

and there are possible conflicts with the Edinburgh-Glasgow Improvement 

Programme (EGIP). In contrast, comparable options continuing to Glasgow Queen 

Street are implementable from 2010 onwards with no related capital cost. These 

options also clearly perform better against the planning objectives by providing a 

link all the way through to Glasgow for all intermediate stations as well as being 

cheaper and easier to implement. 

8.5 For these reasons, all options and packages with services starting and 

terminating at Stirling can be discarded on the grounds that they have 

comparable options that perform better against planning objectives and can be 

implemented in a shorter or comparable timescale. 

8.6 A second sift was applied regarding packages where there was no common 

interchange station between services. For example, packages that provided a 

service from Glasgow-Perth and Dundee-northwards with no connection between 

Perth and Dundee were discarded on the grounds that other packages can 

provide this connection for similar cost and timescale. 

Stage 2: High level planning objective sift 

8.7 Once ‘non starters’ had been discarded, the remaining options were scored 

against the planning objectives. Each option was given a score of either no 

impact (0), minor impact (1) or significant impact (2) against each of the eight 

objectives. This gave each option a score out of a maximum possible 16. 

Packages were scored with a qualitative assessment of the likely incremental 
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impact of a combination of services. In some cases, two services both with a 

minor impact might not add up to a significant impact if the effects are on 

different parts of the corridor, or do not provide connectivity. In other cases, 

the package may provide connections that mean that the package could be 

marked as having a significant impact on accessibility overall even if both 

individual services are only classed as having a minor impact on accessibility.  

8.8 Given the large number of options and relatively high scores of a number of 

options, all options scoring eight or less were discarded. In other words, all 

options and packages that would not contribute a significant impact to one or 

more of the planning objectives were discarded (as a minor impact for all 

objectives would only give a total of eight out of 16).  

Stage 3: Comparative evaluation – sifting similar options 

8.9 The third stage concentrated on the sifting of similar options where only one 

specific issue separated two options. An analysis of performance against planning 

objectives, cost and implementability was undertaken to sift out options where 

performance against planning objectives was very similar but issues such as cost 

and implementability might make one option more desirable than another. 

8.10 The major issue here was a comparison of packages with two services with the 

only difference between options being whether the service breaks at Perth or 

Dundee. In terms of performance against planning objectives, the difference 

between these options is negligible but Glasgow-Dundee options cannot be 

implemented until December 2016 whilst Glasgow-Perth options can be 

implemented in 2010 and are in fact part of a priced option in the current 

Scotrail franchise. 

8.11 All packages with a break at Dundee where there is a comparable package 

breaking at Perth were therefore discarded.  

Stage 4: Review of sifted options and re-packaging 

8.12 Once options had been sifted and scored against planning objectives, the options 

were reviewed and sense checked to ensure that the process had not rejected 

options that intuitively were a good fit with policy and planning objectives 

without good reason. This process also reviewed rejected options to ascertain 

whether they might still be feasible as an incremental step to delivering an 

option which had passed the sift.  

8.13 Options consisting of a single service were reviewed to decide if they could be 

packaged, or indeed existed in a package where there was no apparent need to 

test as a single option.  

Package 1 

8.14 Options New B.2, New B.4, New B.5 and New B.6 all passed the sift (with New 

B.7 as a sensitivity test) but clearly showed a progression in service level, cost 

and timescales that lend themselves well to a package in which the service from 

Glasgow northwards could be developed over time as opportunities present 

themselves using the hourly Glasgow-Perth service in option New B.1 as a 

starting point. A sensible progression of this option based on the likely 

timescales for each option is shown in Table 8-1. At this stage it was decided to 

reject option New B.2 (hourly Glasgow-Dundee) as the timescales suggest that 

hourly Glasgow-Arbroath is possible with minimal capital expenditure in the 
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same timescale. This incremental combination of options is referred to as 

Package 1.  

Package 2 

8.15 Options New D.2 (hourly Perth-Arbroath) and New D.4 (hourly Perth-Aberdeen) 

both passed the sift as single options, but were also present in packages Pac A.2 

and Pac A.4 respectively with a higher score and no dependencies on other 

options. They were therefore discarded as single options and taken forward as 

part of these packages with the Glasgow-Perth franchise priced option. This 

incremental combination of options is referred to as Package 2.  

Package 3 

8.16 Packages Pac. A.2, Pac A.4 and Pac A.9 passed the sift with good performance 

against the planning objectives. Again, packages Pac A.2 and A.4 clearly lend 

themselves to packaging, with the common Glasgow-Perth service implemented 

in 2010, hourly Perth-Arbroath in 2011 and then an extension of this service to 

Aberdeen in the long term post-2017. 

8.17 Pac. A.9 can also be combined with Pac A.2. This option would provide an hourly 

Glasgow-Perth service in 2010, hourly Perth-Arbroath service in 2011 and an 

hourly Perth-Aberdeen service in 2016 by utilising the path freed up by splitting 

and joining the Glasgow and Edinburgh to Aberdeen trains at Perth. This would 

provide an option that can be implemented for less capital outlay but has some 

recognised operational issues that will be investigated in the detailed appraisal. 

This incremental combination of options is referred to as Package 3.  

Package 4 

8.18 From this final part of the sift process, it became apparent there was a further 

viable package to be obtained by combining elements of Packages 1 & 2, 

introducing a Glasgow – Arbroath service in place of the separate Glasgow – Perth 

and Perth – Arbroath services once sufficient rolling stock and timetable paths 

were available. This final combination of options is referred to as Package 4. 

Package summary 

8.19 In summary, the four packages recommended to be taken through to outline 

appraisal are shown in Table 8-1.  

8.20 Full details of the sift outputs for every service option developed are listed in 

Appendix B. 
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TABLE 8-1 PACKAGES FOR OUTLINE APPRAISAL 

Package Service description Earliest 

Timescale 

Indicative 

incremental 

capital cost 

Hourly Glasgow-Perth 2010 Nil 

Hourly Glasgow-Perth with two hourly extension to 

Arbroath 

2011 <£0.5m 

Hourly Glasgow-Arbroath Dec 2016 Nil 

Package 1 

(derived 

from New 

‘B’ 

options) 

Hourly Glasgow-Aberdeen  Post 2017 >£100m (as 

part of STPR 

Project 23) 

Hourly Glasgow-Perth 2010 Nil 

Hourly Glasgow-Perth and hourly Perth-Arbroath 2011 <£0.5m 

Package 2 

(derived 

from Pac 

A.2/A.4) 

Hourly Glasgow-Perth and hourly Perth-Aberdeen  Post 2017 >£100m (as 

part of STPR 

Project 23) 

Hourly Glasgow-Perth 2010 Nil 

Hourly Glasgow-Perth and hourly Perth-Arbroath 2011 <£0.5m 

Package 3 

(derived 

from Pac 

A.2/A.9) 

Hourly Glasgow-Perth and hourly Perth-Aberdeen 

(with reduction in express paths) 

Dec 2016 Nil 

Hourly Glasgow-Perth 2010 Nil 

Hourly Glasgow-Perth and hourly Perth-Arbroath 2011 <£0.5m 

Hourly Glasgow-Arbroath Dec 2016 Nil 

Package 4 

(Hybrid of 

Packages 

1 & 2) 

Hourly Glasgow-Aberdeen  Post 2017 >£100m (as 

part of STPR 

Project 23) 

 

New stations 

8.21 All new station options perform well against the planning objectives, as long as 

they are provided with a regular service giving access to the key destinations of 

Glasgow, Stirling, Perth, Dundee and Aberdeen. At least one suitable site has 

been identified for each new location considered for a new station, with the 

exception of a site to the west of Invergowrie. 

8.22 Significant road works would be required to link any new station in this area 

efficiently to the A90, due to the separation between the trunk road and the 

railway line.  
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8.23 Sites between Errol and Perth become further constrained due to the capacity 

impact of the long signalling block section.  

8.24 It is therefore recommended this option is rejected at this stage and a potential 

new station site to the east of Invergowire is appraised.  

8.25 Two potential sites were identified for a station in Blackford. Both sites are 

believed to be owned by Highland Spring, however the site to the east of the 

B8081 is presently under consideration for development as a rail freight depot. 

To avoid a potential conflict, it is recommended that this site is not considered 

for further development and the appraisal focuses on provision of a station at 

the location to the west of the B8081.  

8.26 A potential new station at Bannockburn does not fit well with current EGIP 

proposals. The increase in journey time as a result of the station stop conflicts 

with the developing EGIP timetables and is likely to result in significant 

performance impacts.  It is therefore recommended that, as development of 

Bannockburn Station requires more certainty regarding the EGIP scheme 

proposals, the work carried out in TERS to date be forwarded to Transport 

Scotland to help inform their EGIP work.    

8.27 The following new station options were proposed for outline appraisal against 

STAG criteria: 

I Dunblane North Station – Sites 1 and 2; 

I Greenloaning Station; 

I Blackford Station – Site to west of B8081 (original station site); and 

I Dundee West – Site 800m to east of Invergowrie station. 

8.28 Due to the shared catchment area with Blackford, it was felt prudent to include 

the suggested enhancements to Gleneagles station in the outline appraisal. This 

would permit objective comparison between two different proposals requiring 

capital investment and serving the same communities.  

Existing Stations 

8.29 With the exception of Gleneagles, no other significant enhancement works were 

identified as bringing benefit to existing stations, both with current and 

proposed enhanced services. Car parking improvements suggested at Bridge of 

Allan and Dunblane are already under consideration through other schemes and 

our outputs offer alternative solutions to those already proposed. However the 

sums involved are significant and robust Origin and Designation survey 

information (which has been commissioned by TACTRAN though a separate 

project) is required to inform how the car parking issues can best be addressed 

at these specific locations.  

8.30 The forecast increases in patronage at existing stations as a result of the 

proposed TERS services are not sufficiently significant to require enhancement 

works at existing stations. In particular the high levels of forecast walk-in 

demand means that current car parking facilities at affected stations are 

sufficient.  
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9 Outline Appraisal 

Introduction 

9.1 Following the option generation and sifting process for services and stations 

outlined in chapter 8, each of the generated options has undergone an outline 

appraisal against the planning objectives and the Government’s five criteria of 

environment, economy, safety, integration and accessibility and social inclusion.  

The appraisal is based upon the STAG Part 1 methodology and uses qualitative 

and some quantitative information on the likely impacts for each option.  Each 

of the above options has been considered in turn and the results of this outline 

appraisal are set out below.   

9.2 This chapter summarises the key findings of the outline appraisals for service and 

new station options and the detailed findings for each option are recorded in the 

Appraisal Summary Tables (AST’s). The AST’s for service options are contained 

within Section C1 and for station options in Section C2 of Appendix C. 

Outline Appraisal of service options 

9.3 The following sections outline the outline appraisals of the four service options 

identified from the initial sifting process. 

Appraisal against Planning objectives 

9.4 Performance of the packages against the study planning objectives are shown 

below on a seven point scale ranging from major negative (‘---‘) to neutral (‘n’) 

to major positive (‘+++’). As can be seen at this stage, packages 1 and 4 perform 

the best against the study planning objectives. 

TABLE 9-1 PERFORMANCE OF PACKAGES AGAINST STUDY PLANNING OBJECTIVES 

 Ec1 Ec2 Acc1 Env1 Env2 Sec1 Int1 Int2 

Package 1 +++ +++ +++ + ++ n ++ ++ 

Package 2 +++ ++ ++ + + n + + 

Package 3 ++ -- ++ + + n ++ n 

Package 4 +++ +++ +++ + ++ n ++ ++ 

 

Appraisal against Government objectives 

Environment 

9.5 All four packages have a minor positive effect on the Government’s environment 

objective. There will be a moderate positive impact on air quality for all 

schemes given an expected slight modal shift to rail. Given the requirement of 

major works at Usan for the final stages of Packages 1, 2 and 4 there are likely 

to be some minor negative environmental effects associated with this 

construction. Package 3 does not require any major works at Usan to create the 
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capacity required and therefore is marginally better performing against the 

environmental objectives than the other three packages. 

Economy – costs 

9.6 For Packages 1, 2 and 4 the long term option of running hourly services up to 

Aberdeen requires a significant capital investment of over £100m for major 

works at Usan just south of Montrose. Funding would therefore be required from 

Central Government at this stage. These works form part of long term STPR 

project 23 (Rail improvements between Aberdeen and the Central Belt). 

9.7 Short to medium term options for all packages require minor signalling works at 

Arbroath which would require funding at <£0.5m. 

9.8 For all short to medium term options, it is likely that some form of operating 

subsidy would be required although this would be limited due to the fact that 

these options would make use of resources currently available in the First 

ScotRail franchise. 

Economy - benefits 

9.9 All four packages present economic benefits from improved connectivity across 

the TACTRAN region and beyond. Connecting populations currently badly served 

by rail to major centres such as Dundee, Perth, Stirling, and further afield to 

Glasgow will help to stimulate economic activity across the TACTRAN region. 

Further demand modelling as outlined elsewhere in this report will help to 

quantify these benefits and differentiate between the options.  

9.10 Package 3 is a possible exception in that the requirements to split and join trains 

that currently run straight through to Aberdeen from the Central Belt, may have 

a moderate negative effect on rail reliability and efficiency. 

Safety 

9.11 All packages are expected to give a minor positive benefit to security at stations 

where there is currently a very infrequent service due to the expected increase 

in usage of the stations with an improved service. In terms of safety on the rail 

network, all packages are assumed to have a neutral effect. 

Integration 

Policy integration 

9.12 As can be seen from previous chapters and the demonstrated fit with the study 

planning objectives, all of these packages offer a high degree of policy 

integration with National policy, through to fit with STPR schemes in the long 

term, and the TACTRAN Regional Transport Strategy. Package 3 is the weakest in 

this respect due to the possible knock on effects of splitting and joining trains at 

Dundee on the efficiency and integration of the wider rail network. 

Transport integration 

9.13 Whilst integration cannot be fully measured without detailed timetabling it is 

clear that all these options provide an improved link into the wider rail network 

and long distance bus services for catchments where the rail service is enhanced. 

Detailed appraisal will model the comparative integration benefits between each 

option. 
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Accessibility and social inclusion 

9.14 All options offer improved access to work, education and training, health and 

retail for populations in the catchment areas of currently poorly served services. 

Packages 1 and 4 ultimately would give a seamless connection between all 

stations across the TACTRAN area with no need for interchange and therefore 

provide the biggest potential accessibility benefits. 

Recommendation of service options to progress to detailed appraisal 

9.15 It is recommended that all four options be taken forward to a more detailed 

appraisal. This is justified for Packages 1, 2 and 4 on the grounds that they all 

score well against planning objectives and the Government’s objectives and have 

no major barriers to implementation in the short to medium term. They are 

relatively similar schemes in terms of connectivity and implementation and 

further detailed work on demand forecasting and implementability is required to 

separate these packages. Package 3 scores slightly less well in terms of transport 

efficiency and integration but the relatively low cost and short timescales for 

implementation merit a more detailed investigation of the possible disbenefits 

and performance impacts. 

Outline appraisal of station options 

9.16 As an overlay to the four packages to provide rail services across the rail 

corridor, an outline appraisal of 6 potential station locations was progressed to 

identify any options which may benefit the services in terms of revenue 

generation and help better meet the planning objectives.  

9.17 The appraisal is based upon qualitative and some quantitative information and 

data on the likely impacts for each option. The Government’s five criteria of 

environment, economy, safety, integration and accessibility and social inclusion 

has been considered in turn.   

9.18 The following sections summarise the key findings of the station’s outline 

appraisal. The detailed findings for each option are recorded in the Appraisal 

Summary Tables (AST’s) contained within Section C2 of Appendix C. 

Appraisal against Planning objectives 

9.19 Performance of the stations against the study planning objectives are shown 

below in Table 9-2 on a seven point scale ranging from major negative (‘---’) to 

neutral (‘n’) to major positive (‘+++’).  

9.20 In most cases, introducing a new station automatically benefits the economy, 

accessibility, environment, security and public transport integration positively. 

This positive effect only occurs to a minor degree because it is primarily the 

services provided at each station that strengthen the station’s performance 

against the criteria. Station contexts and site considerations vary greatly 

however with resultant impacts on performance against the study planning 

objectives.  

9.21 Dunblane North is proposed to receive a service of 4 trains per hour and 

therefore performs better against Ec1 than the stations with an hourly service 

proposed.  
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TABLE 9-2 PERFORMANCE OF STATIONS AGAINST STUDY PLANNING OBJECTIVES 

Stations Ec1 Ec2 Acc1 Env1 Env2 Sec1 Int1 Int2 

Dunblane North 

Site 1 
++ --- ++ + + ++ + - 

Dunblane North 

Site 2 
++ --- ++ + + ++ n - 

Greenloaning 

Station 
+ n + + -- ++ + n 

Blackford 

Station 
+ + + + + ++ + n 

Dundee West 

Station 
+ ++ ++ + + ++ + n 

Enhanced 

Gleneagles 

Station 

+ ++ ++ + + ++ + n 

 

Appraisal against Government objectives 

Environment 

9.22 Minor positive impacts are accrued by all stations with regards to the 

environmental study planning objectives Env1 and Env2. The proposed station 

options received a varied score against the Government’s environment 

assessment. In terms of air quality 5 of 6 schemes will have a minor positive 

impact as proposed park and ride facilities could expect to achieve a modal shift 

to train from private car. The exception to this being the Greenloaning station 

site which does not permit good parking provision. Given the requirements for 

construction works to achieve a new station, noise and vibration levels and visual 

amenity received moderate and minor negative ratings respectively. The only 

exception to this was Gleneagles station as construction work will not be as 

significant as the existing structure is only being enhanced. The majority of 

stations are likely to have a moderate negative impact on biodiversity and 

landscape due to the clearing of trees and shrubs to install the infrastructure. 

Greenloaning, Blackford and Gleneagles stations have less of an impact because 

the land compliments a design without significant topographical changes.  

Economy  

9.23 Dunblane North was the only station identified which was at risk of not 

generating sufficient new revenue to cover its annual operating costs. Whilst this 

station was forecast to have high patronage levels, most were abstracted from 

existing services at Dunblane. Additional rolling stock and infrastructure required 

to service a station at Dunblane North creates high operating costs. 

9.24 All other stations were forecast to generate sufficient additional patronage to 

cover their estimated annual operating costs.  

9.25 After Dunblane North, Greenloaning performed most poorly as only a small 

amount of new passengers are generated as a result of the station.  
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9.26 Blackford and enhanced Gleneagles compete for an almost identical catchment 

area, which itself has a relatively low population. Accordingly it would not make 

economic sense to undertake capital works to both stations as the limited 

catchment would be split between them. Long distance intercity services 

currently call at Gleneagles a few times per day. It has been assumed it would 

not be practicable to close the existing station at Gleneagles and therefore the 

capital cost estimate for Blackford does not include provision of platforms 

sufficiently long to accommodate these services. It is estimated that a new 

Blackford station would generate only a few thousand more journeys per annum 

than an enhanced Gleneagles station. The revenue generated by these additional 

journeys would not cover the increase in operating costs generated by a further 

station on the network.  

9.27 In summary, enhancing Gleneagles results in slightly less patronage than having 

the existing Gleneagles station (with no ScotRail services) and a new Blackford 

station. Demand forecasts indicate there is little point in stopping ScotRail 

services at a Gleneagles station if Blackford is provided because most of the 

passengers will use Blackford due to its improved accessibility compared with 

the existing Gleneagles station. Therefore in order to make the best possible 

case for Blackford it should be considered on the basis that all ScotRail services 

use the new station with Anglo – Scot services calling at Gleneagles only.    

9.28 Dundee West has a 30% larger catchment area than the existing Invergowrie 

station and therefore will generate more patronage. Furthermore as a station 

here would service employment centres, patronage will increase further. Due to 

the overlapping catchment areas of both stations, the journey time dis-benefit 

would outweigh revenue benefits of stopping at both and therefore if a Dundee 

West station is shown to be viable, it should replace the existing Invergowrie 

station. This would result in only a slight increase in annual operating costs to 

reflect the savings made from Invergowrie’s closure.  

Safety  

9.29 All stations are expected to give a moderate positive benefit to security through 

the installation of CCTV and lighting. If demand for the stations is high enough 

then greater pedestrian footfalls will create human surveillance. All stations are 

assumed to have a neutral impact on accidents. Stations will be designed to a 

standard which will mitigate any potential accident generators however, there 

are many other external influences which make it hard to judge if that alone will 

create a positive impact on accidents.  

9.30 There are both perceived and real problems associated with the current road 

access to Gleneagles from the A9. Enhancing this access or providing a new 

station at Blackford would result in an improved perception of road safety if not 

actually real.  

Integration 

Policy integration 

9.31 Impacts of stations on policy integration were all considered to be major positive 

as proposals fit well with the TACTRAN Regional Transport Strategy. As iterated 

previously, all station proposals empower people to use rail transport more 
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freely and increases accessibility to the wider geographical regions, key 

TACTRAN objectives. 

Transport integration 

9.32 Similarly in analysis of transport integration all stations scored a major positive 

because they allow improved access to rail and onward services from other 

stations. Dundee West was particularly strong here due to its good local bus 

links. 

Land-use Transport Integration 

9.33 All station options had at least a moderate positive effect on integrating 

different land uses across the region. In particular Dundee West and Blackford 

had identifiable benefits relating to this criterion. Dundee West allows direct 

access to Ninewells Hospital health services and employment opportunities which 

gives good justification as to why it is more strategically viable than the existing 

Invergowrie. Ninewells Hospital is also a major teaching hospital for the area and 

therefore there would be improved access to educational facilities too. Blackford 

moreover links to the Highland Spring Water Factory. 

Accessibility and social inclusion 

9.34 Five of the six stations are assessed to have a moderate positive impact on 

community accessibility. Falling short of this mark was Dunblane North station 

site one which had restricted access to those without access to a car.  The 

enhancement of Gleneagles is supported by the large scope it has to improve the 

accessibility objective to a much wider area, with two services a day currently 

stopping there destined for London.   

9.35 With regards to social inclusion the majority of station proposals performed 

moderately positively on this assessment. Proposals upgrade and design stations 

to accessible standards meaning disabled users would benefit. Both Dunblane 

North station options were graded only minor positive as lack of appropriate bus 

services and distance from housing zones reduce the social groups that have 

access to it.  

Recommendation of station options to progress to detailed appraisal  

9.36 It is recommended that three station proposals be rejected at this stage. This is 

justified on the grounds that the implementation of the station proposals in the 

cases of Dunblane (1 and 2) and Greenloaning did not perform as strongly against 

the Government’s overarching objectives compared to other options and: 

I Both Dunblane North sites required greater financial outlay, with less of a 

demand and walk-in catchment in comparison to other sites. Flood protection 

and construction risk provide further reason for rejection. 

I Greenloaning station was discounted due to negative performance impacts, 

identified low demand and higher levels of construction risk. 

9.37 The following three stations have been identified as the strongest performing 

stations that should be analysed further: 

I Blackford; 

I Enhanced Gleneagles; and 
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I Dundee West. 

9.38 It is recommended that these three options be taken forward on the grounds that 

they all score well against the study planning objectives and the Government’s 

overarching objectives and pose no major barriers to implementation. 

9.39 In addition to high levels of public support for Blackford’s reopening it is also 

operationally and technically more feasible than Greenloaning and Dunblane 

North options, with a lower financial outlay. 

9.40 However, enhanced Gleneagles is the lowest cost and most sustainable option to 

improve rail accessibility for the population to the south west of Perth. The 

construction work is also the most straightforward of all station options. This 

option also has to the lowest cost to government as the proposed new road 

access, greatly enhancing the accessibility for drive in passengers, may attract 

funding contributions from private developers. Costs to provide DDA compliant 

access within the station can be sought from the UK wide accessibility initiative – 

Access for All.  

9.41 Demand forecasting has indicated the maximum potential demand for the 

catchment area of Gleneagles and Blackford is approximately 40,000 journeys 

per annum. This is not likely to prove sufficient to justify investment at two sites 

only 5km apart, ie. Both stations compete for the same catchment area. 

Therefore the detailed appraisal should seek to recommend progressing either 

enhanced Gleneagles, or Blackford or do nothing.  

9.42 Dundee West is merited for progression due to its good bus links and substantial 

walk in catchment. It would enable direct access to health services and 

employment at this site. Secondly it will link more people with better services to 

employment generators of Stirling and Perth. 

9.43 Further detailed work on demand forecasting and implementability is required to 

identify which stations are most viable. 

Conclusions 

9.44 The outline appraisal recommended all four service options and three station 

options – Blackford, Enhanced Gleneagles and Dundee West. These services and 

station options were progressed to more detailed development and appraisal. 
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10 Further Development of Options 

Introduction 

10.1 Following completion of the outline appraisal, work commenced to develop in 

detail the four packages of service options. The priority was to produce realistic 

options to implement services in the short term. Timetables were developed in 

the following stages: 

I Develop a skeleton timetable which fits around existing services; 

I Refine timetable to provide service which will encourage demand; and 

I Refine timetable to make most efficient use of resources.  

10.2 From the timetable, rolling stock diagrams and train crew resource requirements 

can be identified. Operating costs can then be estimated with high levels of 

confidence.  

10.3 The infrastructure constraints identified through the initial option development 

work were reviewed and the following identified as potentially being required to 

facilitate the packages of service options output from the outline appraisal:  

I Definitely - Tail light camera at Arbroath; and 

I Maybe – Long block sections at Greenloaning, Barnhill and Stonehaven. 

10.4 Infrastructure works to address the capacity constraints imposed by the long 

block sections would only be required if an efficient working timetable which 

fitted around existing services could not be developed.  

10.5 The three station options output from the outline appraisal were further 

developed and preliminary designs produced.  

10.6 The key outputs from the work to further develop options are therefore: 

I Workable timetables which provide service levels to input to demand forecasting 

and operating cost estimates;  

I Capital cost estimates for infrastructure works, including new stations; and 

I Operating cost estimates for provision of each new service and new stations. 

10.7 From an initial review, it is clear that the longer term options of Packages 1, 2 

and 4 are reliant on external projects or events taking place to allow their 

implementation: 

I Hourly Glasgow – Arbroath service cannot be implemented until EGIP is 

completed and the National Timetable Recast proposed by the STPR has 

confirmed availability of paths into Glasgow Queen Street station;  

I Hourly Glasgow – Aberdeen “all stations” service cannot be implemented until 

the EGIP and the national timetable recast are complete and STPR project 23 (or 

another) has delivered infrastructure works which increase capacity at Usan; and  

I Hourly Perth – Aberdeen service requires completion of the Usan works.  
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10.8 It was agreed with the steering group that detailed timetable modelling would 

be undertaken for the implementable phases for each package. This would allow 

a full detailed appraisal to be undertaken and a preferred option identified 

which was clearly deliverable.  

10.9 Due to the large number of assumptions required to underpin the longer term 

options, notional timetables would be developed in order to inform demand 

forecasting and operating cost estimates. Rather than undertaking a full 

appraisal, a case would be made for how the preferred option could be extended 

in future depending upon how EGIP, the national timetable recast and other 

projects affecting the TACTRAN area evolved. 

10.10 A full description of the development work undertaken on each package of 

options and the stations is contained in the Engineering and Operating report.  

Infrastructure development 

10.11 The railway infrastructure at Arbroath has undergone some significant 

rationalisation over the past 20 years.  

10.12 There is currently one train per day from Dundee which terminates and turns 

back at Arbroath. The train on arrival at Arbroath and after passengers have 

disembarked is signalled from Signal AH26 to Signal AH8 and then to the North 

(Dens) Siding. The train is the signalled from Signal AH1 to the Up Main when 

ready to depart. The timetables developed for this study will use the same 

means of turning services back at Arbroath.  

10.13 Since the closure of the South SB the signaller at Arbroath cannot accept another 

down train from Carnoustie until the tail lamp of the previous train has been 

observed after passing the Signal Box. Provision of a Tail Lamp Camera would 

allow the signaller to clear back (and accept another train) after observing the 

tail lamp of a train arriving in Platform 2. A Down train from Carnoustie could 

therefore be signalled up to Signal AH48 when a train is stopped at Platform 2. 

Signal AH48 is motor operated and is fitted with TPWS Train Stop Sensor (TSS). 

10.14 The CCTV tail light camera will help mitigate the performance impact of this 

operation on the express services in this section of route. This modification to 

the existing infrastructure is therefore a pre-requisite before running any 

proposed new services and turning back at Arbroath. Costs for the provision of a 

Tail Lamp Camera and associated cable route and signal box works are estimated 

as £240k including 44% optimism bias. Timescales for delivery are estimated as 

18 months from commencement of design to commissioning. All works can be 

undertaken through rules of the route possessions. 
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TABLE 10-1 CAPITAL COST ESTIMATE - CCTV TAIL LAMP CAMERA 

Element Description Cost 

CCTV camera, monitor & cabling £80,000 

Modifications to Signal Box £10,000 

Construction Cost 

Cable route £10,000 

Non Construction 

Costs 

Prelims, design, project management and 

possessions 

£67,000 

44% Optimism Bias   £73,480 

TOTAL  £240,480 

 

10.15 No other infrastructure works were identified as being essential to permit 

services to operate.   

Timetable development 

10.16 The iterative process described in Figure 10.1(below) was followed in order to 

develop timetables for the short and medium term phases for each option 

package. 

Figure 10.1 TIMETABLE DEVELOPMENT PROCESS 

Refine timetable to provide “best”
service to route, particularly in peak 

hours

Develop base timetable fitting around 
existing ScotRail, freight and NXCE / 

Cross Country services

Refine timetable to minimise operating 
costs – number of units and traincrew

Model in railsys. Analyse outputs

Proposed timetable for consultation 
with rail industry stakeholders

Iterations of 
refinement

Correction of 
flexing and 
resource 

assumptions
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Phase 1 of all packages –Glasgow to Perth 

10.17 A preliminary timetable was constructed around the existing 10.11, 16.11, 17.12 

and 18.11 services from Glasgow to Perth and / or Inverness. This is relatively 

straightforward as these paths are mostly available in the off-peak.  

10.18 The timetable developed provided departures from Glasgow at XX.11 and from 

Perth back to Glasgow at XX.37. The assumed stopping pattern was Stirling, 

Dunblane, Gleneagles (or Blackford) and Perth with a typical journey time of 1 

hour and 8 minutes.  

10.19 However there are conflicts with following freight services using this path 

between Stirling and Perth: 

I 6A65 - conflicts with a proposed 08.11 Glasgow – Perth service; 

I 4A66 – conflicts with a proposed 09.11 Glasgow – Perth service; and 

I 6S60 - conflicts with a proposed 15.11 Glasgow – Perth service. 

10.20 On the up direction the following conflicts occur on the XX.45 path to Glasgow 

Queen Street: 

I 4N71 - conflicts with a proposed 15.37 Perth – Glasgow service; 

I 6D83 - conflicts with a proposed 17.37 Perth – Glasgow service; 

I 4N81 - conflicts with a proposed 18.37 Perth – Glasgow service; and 

I 4N83 – conflicts with a proposed 19.37 Perth – Glasgow service. 

10.21 In general the freight paths on this corridor are inefficient both for the 

infrastructure operator and the freight operating company. This reflects the fact 

that most services operate irregularly and not every day. The two most efficient 

paths are the daily DRS workings workings from Grangemouth to Aberdeen – 4A13 

and 4N69. We avoid conflict with these paths. Where we have flexed freight 

services, we have sought to try and replicate the efficiency of these core paths.  

10.22 Modelling through railsys has demonstrated the flexed freight services continue 

to arrive at their destination within a reasonable tolerance of their current 

booked arrival. The revised timings will have to be agreed with the freight 

operating companies, Network Rail, Transport Scotland and First ScotRail during 

the timetable bid process at the point Glasgow – Perth services are being 

considered for introduction.  

10.23 In order to future proof the timetable for Highland Main Line services, the draft 

timetable assumes the Glasgow – Perth service will run through to Inverness 

every second hour, ie. 08.11, 10.11, 12.11, 14.11 and so on.  

10.24 It was then assumed an Edinburgh – Inverness service to run in the alternate 

hours with departures from Perth at 07.47, 09.50, 11.53, 13.53 and so on. This 

does not give an hourly service from Perth to Inverness, but instead a service 

every 30 and 90 minutes. This issue is understood and is currently under 

development by the Highland Main Line project.  

10.25 The draft timetable provides turnaround times of 25 minutes at Glasgow Queen 

Street and 15 minutes at Perth. 

10.26 In summary the developed timetable is: 
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TABLE 10-2 GLASGOW - PERTH TIMETABLE 

 Inverness  Through services ex Perth at 

11.37, 13.37, 15.37….. 

Connections at 08.47, 09.55, 

13.0.1 …. 

Glasgow XX.11  Perth XX.37 

Stirling XX.42  Gleneagles / 

Blackford 

XX.52 

Dunblane XX.51  Dunblane XX.06 

Gleneagles / 

Blackford 

XX.03  Stirling XX.14 

Perth XX.19  Glasgow XX.45 

Through services ex Perth at 

09.19, 11.19, 13.19 .. 

Connections at 07.47, 09.50, 

11.53 … 

Inverness   

 

10.27 In conjunction with the Glasgow – Aberdeen express services, this timetable 

provides Perth with a two trains per hour service to Glasgow.   

10.28 In the December 2008 WTT, the services between Glasgow and Perth in our 

proposed timetable are operated in the peak hours. It has therefore been 

assumed that the fixed costs for providing this service, ie. rolling stock and train 

crew, are funded within the existing franchise contract. The variable costs to be 

attributed to the project are fuel, Variable Track Access and cleaning/ servicing. 

The cost of running between Perth and Inverness is also excluded from our 

estimate:  

TABLE 10-3 OPERATING COST ESTIMATE - GLASGOW -PERTH SERVICE 

Perth – 

Glasgow 

round 

trip 

mileage 

Additional 

round 

trips per 

week 

(assume 7 

day 

service) 

Annual 

mileage 

Variable Costs 

per mile 

• Fuel (£0.68) 

• VTA (£0.25) 

• Servicing 

(£0.51) 

Staff Costs 

• Driver 

(£55k) 

• Guard 

(£40k) 

Rolling 

Stock lease 

costs 

£242k per 

unit 

125 70 455,000 £655,000 Nil Nil 

TOTAL £655,000 

 

10.29 The outputs from the railsys model have identified a number of issues. The key 

points are listed below. It is felt that all are resolvable but will require further 

work when the final timetables are developed during the bid process: 
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I Limited platform space at Glasgow Queen Street.  With some re-platforming and 

minor re-timings, this does look achievable;  

I Conflicts with ECS and freight services in the Stirling – Glasgow corridor; 

I There are a lot of large conflicts at Dunblane caused by terminating trains using 

platform 2.  Moving these to platform 3 would resolve this problem; and 

I Greenloaning signal box may require to be staffed.  

10.30 The Engineering and Operations report details the full outputs from the railsys 

performance modelling. It should be recognised the proposed Glasgow – Perth 

service uses the one remaining free path out of Glasgow Queen Street and as 

such consumes the spare capacity which existing operations have relied on to 

recover during periods of perturbation. Railsys modelling predicts that running 

this service will increase overall delay by 178 minutes (27.3%) from the base of 

the December 2008 Working Timetable.  

10.31 This causes punctuality for First ScotRail services arriving within 0 to 5 minutes 

of their booked time to fall from 95.9% to 95.1%. However First ScotRail are 

confident the timetable conflicts in the Glasgow Queen Street area which result 

in the majority of the modelled delays can be managed to an acceptable 

resolution.  

Package 1 – Phase 2 (Glasgow – Perth service with two hourly extension to 

Arbroath) 

10.32 Once comfort was obtained regarding the reliability of the base Glasgow – Perth 

timetable, it was developed to allow the service to extend to Arbroath. The 

service could not extend to Arbroath in those hours it anticipated to run through 

to Inverness.  

10.33 The following additional conflicts were identified with freight services in the 

Perth to Arbroath corridor: 

I 4N79 - conflicts with a proposed 15.54 Arbroath – Glasgow service; and 

I 4N81 – conflicts with a proposed 17.40 Arbroath – Glasgow service.  

10.34 The freights were flexed into the next available path and modelling through 

railsys has demonstrated they continue to arrive at their destination within a 

reasonable tolerance of their current booked arrival. The revised timings will 

have to be agreed with the freight operating companies, Network Rail, Transport 

Scotland and First ScotRail during the timetable bid process at the point services 

were being considered for introduction.  

10.35 A summary of the developed timetable is shown in Table 10-4. The key points 

are: 

I One service in the morning peak in each direction departing Arbroath at 07.45 

and Perth at 08.05;  

I A service on each shoulder of the evening peak departing Arbroath at 15.54 and 

17.40 and Perth at 16.20 and 18.25;  

I 10-15 minute connection time at Arbroath for services to Aberdeen;  
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I Service has to wait in Perth station for 5 minutes in the up direction in order to 

align with path into Glasgow. Dwell time at Perth in the down direction is 1 

minute. The dwell time in the up direction could potentially be reduced; 

I Service starts getting caught down by Glasgow – Aberdeen express around 

Carnoustie therefore the potential exists for some detrimental performance 

impact. This will also restrict the number of stations the service can call at;  

I Turnaround time at Arbroath is an average of 35 minutes; and 

I In the medium term the viability of this timetable is dependent upon how 

Highland Main Line services evolve. In its current status it is reliant on “sharing” 

the Glasgow – Perth section of route with these every other hour. 

10.36 The developed timetable was then used to produce preliminary rolling stock 

diagrams and crew resourcing requirements. A further two units were identified 

as being required along with eight drivers and eight guards / ticket examiners. 

The estimated increase in operating cost over the base Glasgow – Perth service is 

shown in Table 10-5.  

TABLE 10-4 GLASGOW - ARBROATH TIMETABLE 

Glasgow XX.11 Arbroath XX.44 

Stirling XX.42 Carnoustie XX.50 

Dunblane XX.51 Monifieth XX.56 

Gleneagles / 

Blackford 

XX.03 Broughty 

Ferry 

XX.00 

Perth XX.19 Dundee XX.07 

Invergowrie / 

Dundee West 

XX.37 Invergowrie / 

Dundee West 

XX.15 

Dundee XX.44 Perth XX.33 

Broughty 

Ferry 

XX.51 Gleneagles / 

Blackford 

XX.52 

Monifieth XX.55 Dunblane XX.06 

Carnoustie XX.01 Stirling  XX.14 

Arbroath XX.07 Glasgow XX.45 

 

10.37 Please refer to Chapter 12 for details on stopping patterns for each service. 
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Table 10-5 OPERATING COST ESTIMATE GLASGOW - PERTH WITH TWO 

HOURLY EXTENSION TO ARBROATH 

Perth – 

Arbroath 

round 

trip 

mileage 

Additional 

round 

trips per 

week 

(assume 7 

day 

service) 

Annual 

Mileage 

Variable Costs 

• Fuel (£0.68) 

• VTA (£0.25) 

• Servicing 

(£0.51) 

Staff Costs 

• Driver 

(£50k) 

• Guard 

(£40k) 

Rolling 

Stock 

Lease 

Costs 

£240k per 

unit 

75.5 56 220,000 £317,000 £720,000 £480,000 

Sub total £1,517,000 

Cost of Glasgow – Perth service £655,000 

TOTAL £2,172,000 

 

10.38 The conflicts identified by the Railsys model are detailed in the Engineering and 

Operations report. The modelling predicts this service will add a further 24 

minutes (4.1%) of delay onto the 178 minutes forecast for the base Glasgow – 

Perth hourly service.  This causes punctuality for First ScotRail services arriving 

within 0 to 5 minutes of their booked time to fall further from 95.1% to 94.8%. 

The base for the December 2008 WTT is 95.9%   

Packages 2, 3 and 4 – Phase 2 (Separate Glasgow – Perth and Perth – Arbroath 

services) 

10.39 Using the base Glasgow – Perth timetable described earlier in the section, a 

timetable for a separate shuttle between Perth and Arbroath was developed. 

This timetable has the following advantages over extending the Glasgow – Perth 

service: 

I More flexibility to find paths throughout the day avoiding conflict with other 

services. This however results in slightly varying departure times each hour; and 

I Separation from development of the Highland Main Line project. 

10.40 No further conflicts with freight services were identified compared with those 

already listed in the Glasgow – Perth section.  

10.41 A summary of the developed timetable is shown in Table 10-6. The key points 

are: 

I Morning peak is serviced by trains departing Arbroath at 07.45 and 08.37 and 

departing Perth to head northwards at 07.35 and 08.25;  

I Evening peak and shoulder periods are serviced by trains departing Arbroath at 

16.33, 17.40 and 18.40 and departing Perth to head northwards at 16.25, 17.25 

and 18.25;  

I 7 minute connection at Perth for services to Glasgow and Arbroath; 

I 20 minute connection time at Arbroath for services to Aberdeen;  
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I Opportunity to timetable direct Arbroath – Glasgow services at 07.45, 15.53, 

17.40 and 19.40; 

I Opportunity to timetable direct Glasgow – Arbroath services at 15.11, 17.12 and 

19.11; and 

I Runs behind Glasgow – Aberdeen express service so reduced risk of performance 

impact;   

10.42 The developed timetable was then used to produce preliminary rolling stock 

diagrams and crew resourcing requirements. Two units were identified as being 

required along with ten drivers and ten guards/ ticket examiners. The estimated 

increase in operating cost over the base Glasgow – Perth service is shown in 

Table 10-7. A risk exists this service may require three additional units rather 

than two due to diagram interactions with Edinburgh – Perth services. The 

performance impact of this service is at its lowest when three units are used 

because the TERS service can be pathed between existing express and freight 

services with less impact. This is explained in more detail in the Engineering and 

Operations report.  

 

TABLE 10-6 PERTH - ARBROATH TIMETABLE 

Perth XX.25 Arbroath XX.40 

Invergowrie / 

Dundee West 

XX.40 Carnoustie XX.47 

Dundee XX.46 Monifieth XX.53 

Broughty 

Ferry 

XX.53 Broughty 

Ferry 

XX.57 

Monifieth XX.57 Dundee XX.05 

Carnoustie XX.03 Invergowrie / 

Dundee West 

XX.12 

Arbroath XX.10 Perth XX.30 
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TABLE 10-7 OPERATING COST ESTIMATE: GLASGOW - PERTH AND PERTH - ARBROATH 

Perth – 

Arbroath 

round 

trip 

mileage 

Additional 

round 

trips per 

week 

(assume 7 

day 

service) 

Annual 

Mileage 

Variable Costs 

• Fuel (£0.68) 

• VTA (£0.25) 

• Servicing 

(£0.51) 

Staff Costs 

• Driver 

(£50k) 

• Guard 

(£40k) 

Rolling 

Stock 

Lease 

Costs 

£240k per 

unit 

75.5 98 385,000 £554,000 £900,000 £480,000 

Sub total £1,934,000 

Cost of Glasgow – Perth service £655,000 

TOTAL £2,589,000 

 

10.43 The conflicts identified through the railsys modelling are detailed in the 

Engineering and Operations report. The modelling predicts this service will add a 

further 21 minutes (3.7%) of delay onto the 178 minutes forecast for the base 

Glasgow – Perth hourly service.  This package does not have any further impact 

to punctuality for First ScotRail services arriving within 0 to 5 minutes of their 

booked time – they remain at 95.1% as for the base Glasgow – Perth service. 

Overall this is the least disruptive of the proposed new services to the rail 

network.    

  Package 3 – Phase 3 (Combined Aberdeen – Glasgow & Edinburgh Express 

 Services) 

10.44 This option has proven extremely difficult to develop. At face value the service 

appears reasonable operationally however strategically it results in an increased 

journey time for the Aberdeen - Glasgow service of between 7 and 12 minutes.  

This increase could be reduced if stopping patterns north of Dundee were 

reduced, for example, operating non-stop between Aberdeen and Dundee.  

However this provides a significant loss of connectivity to the intermediate 

stations, from the present and would conflict with the study planning objectives.   

10.45 Two separate timetable variants to provide the “connecting” service between 

Perth and Aberdeen have been developed using the same path developed for the 

two hourly Glasgow – Arbroath service (refer to table 10-4).  In both directions 

this fits very close to the path of the original fast service and therefore provides 

good levels of confidence that suitable paths though Usan will be available; 

I A two hourly “all stations” service from Glasgow to Aberdeen; and 

I An hourly “all stations” service from Perth to Aberdeen.       

10.46 The draft timetables have been developed using the following assumptions: 

I The xx.41 departure and xx.15 arrival at Glasgow QS must remain as now. 

I In both directions, the paths of the current fast and stopping services between 

Edinburgh and Dundee can be swapped - ie the current xx.30 path from 

Edinburgh becomes the stopping service for Fife, and the xx.00 can become the 
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new express service; the xx.27 arrival becomes the stopping service, and the 

xx.57 can becomes the new fast.   

10.47 An extract from the timetable is shown in Figure 10-2. The key points for this 

service, other than the increased express journey time to Glasgow are: 

I A few separate express services can still operate each day; 

I Stopping patterns of the new combined services between Dundee and Aberdeen 

follow the pattern of the service that is being replaced at around the same time 

(in almost all cases this is the current Glasgow service); 

I The same conflicts identified with freight services in the Glasgow – Arbroath two 

hourly service remain; 

I A minimum of 6 minutes to be allowed for coupling, and 3 minutes for 

uncoupling; and 

I No changes have been made to Cross Country or National Express East Coast 

services. 

10.48 Demand forecasting has provided strong evidence this option would suppress 

demand over the present and therefore would not be economically viable.  

10.49 For development of operating costs, five additional units were estimated as 

being required to provide a new Perth – Aberdeen service along with 15 drivers 

and 15 guards/ ticket examiners. The same number of units and as currently 

used will be required to operate the combined express service between 

Aberdeen and Dundee. The operating costs are the same for this option (Package 

3 – Phase 3) and for Package 2 – Phase 3 as the additional service element is 

identical, ie. Perth – Aberdeen.  

10.50 No further development was undertaken on this timetable because: 

I It has a poor strategic fit due to increased express journey times;  

I It is forecast to generate lower demand than other options; and 

I From a preliminary review, it clearly has many more timetable conflicts than 

Packages 1, 2 and 4. 
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FIGURE 10.2 DRAFT TIMETABLE FOR COMBINED ABERDEEN - GLASGOW & EDINBURGH 

SERVICE 

Aberdeen 08:42 08:45 09:07 09:29 09:37 10:30 10:38 10:41
Arbroath 09:32 09:44 10:00 10:21 10:29 11:20 11:28 11:44
Carnoustie 09:39 09:50 10:36 11:50
Monifieth 09:56 11:56
Broughty Ferry 10:00 12:00
Dundee 09:52 10:07 10:15 10:44 10:52 11:44 11:52 12:07

Dundee 09:52 10:08 10:17 10:47 10:52 11:47 11:52 12:08
Dundee West 10:15 12:15
Barnhill 10:29 12:29 KEY
Perth 10:14 10:33 11:14 12:14 12:33

Inverness 09:xx Black = Retained current 
Perth 10:14 10:37 10:57 11:14 11:37 12:14 12:37 Blue = Proposed

Edinburgh Waverley 11:29 12:17 11:57 12:57 New combined service
Gleneagles 10:52 11:52 12:52 service withdrawn
Blackford 10:57 11:57 12:57 split/join
Dunblane 11:06 11:13 12:06 12:13 13:06
Bridge of Allan 11:16 12:16
Stirling 10:43 11:14 11:21 11:43 12:14 12:21 12:43 13:14
Glasgow Queen St 11:15 11:45 12:02 12:15 12:45 13:02 13:15 13:45

 

 

TABLE 10-8 OPERATING COST ESTIMATE: PERTH - ABERDEEN HOURLY SERVICE 

Perth – 

Aberdeen 

round trip 

mileage 

Additional 

round 

trips per 

week 

(assume 7 

day 

service) 

Annual 

Mileage 

Variable Costs 

• Fuel (£0.68) 

• VTA (£0.25) 

• Servicing 

(£0.51) 

Staff Costs 

• Driver 

(£50k) 

• Guard 

(£40k) 

Rolling 

Stock 

Lease 

Costs 

£240k per 

unit 

184 98 938,000 £1,351,000 £1,350,000 £1,200,000 

Sub total £3,901,000 

Cost of Glasgow – Perth service £655,000 

TOTAL £4,556,000 

 

Package 1 and 4 – Phase 3 (Glasgow – Arbroath Hourly Service) 

10.51 This is effectively a theoretical timetable as the required paths into Glasgow 

Queen Street do not exist to accommodate this and proposed Highland Main Line 

services. The timetable developed assumes the existing XX.11 Glasgow – Perth 

service extends through to Arbroath and Inverness trains are slotted into a 

different path. Operating costs for this option have been assumed to be the same 

as for the separate shuttle services either side of Perth, but with the 

requirement for an additional two units, ie. making four in total. Train crew 

requirements are estimated as 12 drivers and guards in addition to the base 

Glasgow – Perth service. Fuel, servicing and track access costs are the same for 

both options. Total operating cost is estimated as £3,511,000. 
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Package 2 -  Phase 3 (Perth – Aberdeen Hourly Service) 

10.52 This is effectively a theoretical timetable as the required paths through Usan do 

not exist at present to accommodate this. However the timetable and annual 

operating costs of £4.556m are identical to those developed for Package 3 - 

Phase 3 (Combined Aberdeen to Edinburgh and Glasgow express services)  

Package 1 and 4 – Phase 4 (Glasgow – Aberdeen “all stations” Hourly Service) 

10.53 This is effectively a theoretical timetable as the required paths into Glasgow 

Queen Street do not exist at present to accommodate this and proposed Highland 

Main Line services. The timetable developed assumes the existing XX.11 Glasgow 

– Perth service extends through to Aberdeen and Inverness trains are slotted into 

a different path.  

10.54 This option is estimated to require 6 additional units, 18 drivers and guards over 

the base Glasgow – Perth service. Annual operating costs are estimated as 

£5,327,000. 

Stations 

10.55 Feasibility design proposals were developed for the three station options 

identified as suitable for further development from the outline appraisal.  

Blackford  

10.56 A feasibility design was developed for a station located to the west of the B8081. 

No further complexities to those identified in paragraph 6.60, ie. recovery of the 

existing sidings to achieve full length platforms, realignment of the single track 

road junction with the B8081 and a retaining wall to create space for the down 

platform.  

10.57 All new stations constructed recently have been specified with 6 car platforms as 

a minimum. Blackford station is located on a main rather than branch line where 

6 car trains operate to both Aberdeen and Inverness. It would therefore seem 

impracticable to construct a new station in this location with 4 car or less 

platforms. However, it is assumed intercity services would continue to call at 

Gleneagles and costs have been developed for 150m (6 car) rather than 200m 

platforms.  

10.58 There are no significant operational issues for a station at Blackford. The 

feasibility design developed for Blackford Station is contained in Appendix D.  
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TABLE 10-9 CAPITAL COST ESTIMATE - BLACKFORD STATION 

Element Description Cost 

New platforms (150m x 4m) plus retaining 

wall  

£882,000 

Lighting, drainage, signage, fencing, 

platform furniture. 

£320,000 

CIS, CCTV and Help Points £150,000 

Recovery of existing sidings and signalling 

equipment 

£250,000 

Construction Cost 

External works to station - Car park (99 

space), access road, footpaths,  

landscaping and road junction works  

£529,000 

Non Construction 

Costs 

Prelims, design, project management and 

possessions 

£972,400 

44% Optimism Bias   £1,365,496 

TOTAL  £4,468,896 

 

10.59 The estimated capital cost is £4.5m including 44% optimism bias. The estimated 

operating costs for this site are £60k per annum. 

Gleneagles Enhancements  

10.60 The new access road could cross over farmland parallel to the railway with a new 

junction formed at the A823.  There is an application for planning approval 

under consideration by Perth and Kinross Council for junction improvements at 

Loaninghead.  This application proposes the creation of separate on and off slips 

to the southbound carriageway from the A823 to the A9.  A consultation on 

funding for developer contributions to Loaninghead junction improvements is 

ongoing. This proposes funding for the improvements be sourced from developer 

contributions in addition to Government funding.  There is an embargo on new 

development in the wider Auchterarder area until junction improvements are in 

place. 

10.61 There is scope for increasing the size of the station car park to facilitate a park 

and ride function although land acquisition would be necessary for more than 

approx 150 spaces.  The lack of CCTV and CIS is of significant concern to existing 

station users, the remoteness of the station meaning there is no physical 

surveillance of the station buildings.  Provision of these facilities together with 

the introduction of heated waiting spaces will significantly enhance customer 

satisfaction. 

10.62 The lack of compliant access can be resolved with a new ramp constructed up to 

the station buildings/ platforms and installation of lifts to serve the footbridge.  

Neither of these proposals is considered to have an adverse impact on the listed 

buildings. 
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A budget cost for this proposal is shown in Table 10-10. Operating cost for the 

enhanced station is estimated to increase by £30k per annum over the current.  

10.63 The feasibility design developed for Gleneagles Enhanced Station is contained in 

Appendix D. 

 

TABLE 10-10 CAPITAL COST ESTIMATE - ENHANCEMENTS TO GLENEAGLES STATION 

Element Description Cost 

New access road  £888,000 

Lifts to footbridge £450,000 

CIS, CCTV and Help Points £150,000 

Construction Cost 

Car park extension (140 space) £350,000 

Non Construction 

Costs 

Prelims, design, project management and 

possessions 

£770,000 

44% Optimism Bias   £1,147,000 

TOTAL  £3,755,606 

 

Dundee West 

10.64 A feasibility design was developed for a station located 800m to the east of 

Invergowrie station. No further complexities to those identified in paragraph 

6.66 ie. a retaining wall to provide space for installation of the down platform 

and an elevated up platform. Land is available to accommodate a car park of 300 

– 400 spaces. Costs have assumed initial provision of a 140 space car park, which 

could be expanded at a later date.  

10.65 Costs have also been included to improve the footpath to connect the station to 

the residential area to the north of the railway line.  

10.66 There are no significant operational issues for a station at Dundee West. The 

feasibility design developed for Dundee West station is contained in Appendix D.  
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TABLE 10-11 CAPITAL COST ESTIMATE - DUNDEE WEST STATION 

Element Description Cost 

New platforms (150m x 4m) inc retaining 

and elevation works 

£962,000 

Lighting, drainage, signage, fencing, 

platform furniture. 

£320,000 

CIS, CCTV and Help Points £150,000 

Sewer protection works  £100,000 

DDA ramped overbridge £425,000 

Construction Cost 

External works to station - Car park (140 

spaces), access road, footpaths, 

landscaping and road junction works  

£570,000 

Non Construction 

Costs 

Prelims, design, project management and 

possessions 

£1,155,800 

44% Optimism Bias   £1,620,432 

TOTAL  £5,303,232 

 

10.67 The estimated annual operating cost for a new station at Dundee West is £65k. 

This would reduce to £35k if the existing station at Invergowrie was closed. 

Invergowrie 

10.68 Invergowrie Station has very limited facilities, reflecting the restricted service it 

presently receives. In order to accommodate more services than the few per day 

presently calling at the station, a mix of maintenance and enhancement works 

may be required. First ScotRail has “grandfather” rights to operate 3 car units at 

the station. This is however subject to demonstration of a safe system of 

operation. The logical proposal would be to use Selective Door Operation, ie. all 

passengers board and disembark the train from a single set of doors under the 

local control of the train conductor. Further work would be required to 

determine if this resulted in an acceptably low level of risk. In such an instance, 

only minor renewal works would be required at the station and this should be 

funded through Network Rail renewals. However to reflect the worst case, a cost 

estimate has been provided to undertake a full scope of enhancement and 

renewal works at Invergowrie, including extending the platforms to 3 car length. 

This has been included in the appraisal as a capital cost for 2011. It is stressed 

this is a cautious provision and opportunity exists to avoid any capital 

expenditure at Invergowrie which is attributable to the project. The total 

estimate for these works is shown in table 10-12. 
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TABLE 10-12 CAPITAL COST ESTIMATE - ENHANCEMENTS TO INVERGOWRIE STATION 

Element Description Cost 

Platform extensions for 3 car unit £71,000 

Lighting improvements £42,000 

CIS, CCTV and Help Point £150,000 

Construction Cost 

Waiting shelter & seating  £100,000 

Non Construction 

Costs 

Prelims, design, project management and 

possessions 

£191,000 

44% Optimism Bias   £243,000 

TOTAL  £798,000 
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11 Demand Forecasting 

Outline Methodology 

11.1 The basis of the demand forecasting work undertaken for this study was the 

ScotRail version of MOIRA; the industry standard tool for modelling timetable 

changes. All timetable changes were compared with the December 2008 base 

timetable. While being the best tool available for this appraisal, MOIRA does 

have limitations when it comes to forecasting patronage at new stations and 

where existing stations receive a step change in the number of stopping services, 

for example, in the case of Broughty Ferry. In these instances forecasts have 

been created outside MOIRA using a trip rate-based model and been overlaid 

with the results prior to input into the appraisal process. 

11.2 Demand, revenue, passenger miles and time saving output from MOIRA feeds 

directly into the economic appraisal. The base year for demand was 2004/05 and 

the price base was therefore Q3 2004. This base year was selected to provide a 

suitable base to which to apply the STPR growth rates. At this stage, demand for 

new stations was excluded. 

Option Development 

Future Year Demand 

11.3 To establish the potential future year demand for services, and to ensure 

consistency with STPR, Figure 4.34 from STPR report one was used to estimate 

the Scottish rail demand growth between 2005 and 2022. These national growth 

rates were applied to the TERS area. In parallel more spatially disaggregate 

forecasts were produced using the industry-standard RIFF-Lite software which 

uses National Rail PDFH guidance and more up to date economic forecasts. STPR 

revenue growth was calculated using yield growth from the RIFF-Lite forecasts. 

TABLE 11-1 STPR DEMAND GROWTH FORECASTS FOR INPUT INTO APPRAISAL 

Average yearly % 

growth between 

2004/05 & 2011/12 

Average yearly % 

growth between 

2011/12 & 2020/21 

Average yearly % 

growth between 

2004/05 & 2020/21 

3.1% 1.2% 2.0% 

 

11.4 Consultation with Local Authorities along the corridor confirmed no additional 

demand drivers were forecast to those used in the STPR. The planned 

developments throughout the corridor are not forecast to provide a rapid step 

change in demand. The STPR growth forecasts are therefore felt to sufficiently 

account for increasing demand for public transport over the corridor for the 60 

year appraisal period. 

11.5 The RIFF-Lite forecasts was used as a sensitivity test to reflect the current 

economic downturn. It uses up-to-date GDP forecasts from OEF, employment 

forecasts from OEF, TEMPRO population forecasts, fares increases of RPI+1% per 

annum  and car ownership forecasts to predict future year demand. The RIFF 

growth factors were applied to MOIRA outputs from 2008. 
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TABLE 11-2 RIFF DEMAND GROWTH FORECASTS INPUT INTO MOIRA 

Average yearly % growth 

between 2008/9 & 

2011/12 

Average yearly % growth 

between 2011/12 & 

2020/21 

Average yearly % growth 

between 2008/9 & 2020/21 

-1.7% 2.0% 1.2% 

 

11.6 Due to the likely restrictions on capital expenditure up to 2017, the focus has 

been on options which require minimal investment. As a result the packages 

were all appraised initially excluding the phases where capital expenditure was 

required and these phases were then added as a sensitivity to provide guidance 

on the best performing potential future option. 

Timetable development 

11.7 For the detailed demand forecasting specific timetables were drawn up for the 

hourly Glasgow Perth, hourly Glasgow Perth with a two hourly extension to 

Arbroath and an hourly Glasgow Perth and hourly Perth Arbroath shuttle service. 

The development of these timetables was covered in detail in Chapter 10.  

11.8 Each proposed option was run in MOIRA and outputs produced for 2004/05 to 

allow the growth factors to be applied to them.  

11.9 For the longer term options, eg. hourly Glasgow – Arbroath, timetables were 

coded into MOIRA using high level assumptions and no consideration given (at 

this stage) to potential constraints on the network, such as conflicts with freight 

or single track sections of the network. 

11.10 The modelling of service Package 3 highlighted lower than anticipated demand 

and revenue when the Edinburgh - Aberdeen and Glasgow - Aberdeen services 

were combined to free up a path for a new stopping service between Perth and 

Aberdeen. The model was investigated and the reason for this was found to be 

loss of patronage from the stations between Montrose and Aberdeen which were 

losing connectivity with the central belt.  

11.11 With regard to the longer term options, there was a clear revenue benefit when 

the service was connected with Glasgow. A Perth – Aberdeen service generated 

the least revenue, with a Glasgow – Aberdeen “all stations” service generating 

the most.    

Demand and Revenue forecasts for new service options  

11.12 In addition to the standard outputs from MOIRA, it was anticipated that MOIRA 

would significantly under-estimate the demand increase at existing stations 

where the current service is very limited. This is because MOIRA uses an 

elasticity-based approach for small timetable changes to forecast the 

incremental demand change on top of the existing demand. In these cases there 

is a very large timetable change on a very small existing base demand. 

11.13 A revised approach was therefore required for estimating demand at 

Invergowrie, Broughty Ferry and Monifeith. A similar approach was used for Golf 

Street, Barry Links and Balmossie at the station sifting stage. 
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11.14 These forecasts were created by undertaking analysis of the potential catchment 

areas of these stations and this method is set out in more detail in Chapter 7. For 

this more detailed stage of the appraisal, the catchment models were scrutinised 

further and potential abstraction from other stations identified, to reduce the 

potential for double-counting increased patronage. This estimated that 

approximately 35% of ‘new’ demand at Invergowrie, Broughty Ferry and 

Monifeith is abstracted from existing trips from Dundee and so the demand uplift 

has been reduced accordingly.  

11.15 Where a 2 hourly service is proposed the forecasts were scaled down according 

to standard PDFH assumptions (by approximately 15%). This is a little optimistic 

given the low base from which the service is starting, but is offset by relatively 

conservative ramp up assumptions, as discussed below. 

11.16 It is recognised that demand for a new service will take some time to mature. A 

ramp up profile for the demand and revenue increase of 40% in the first year, 

70% in the second year and the full demand and revenue was assumed to be 

realised in the third year after implementation of the service.  

11.17 As well as producing the revenue and demand uplift brought about by the new 

service, there was also a requirement to produce the changes to time saving and 

distances that this demand would generate. For existing stations time savings 

were calculated using MOIRA and the rule of a half applied for demand new to 

rail. Time savings were capped at 15 minutes for any single OD pair. For new 

stations the time savings were assumed to be the average per journey for the 

neighbouring existing stations. 

11.18 In general, revenue for these stations was forecast by multiplying the demand 

forecast by the average fare in the existing demand and revenue matrices, 

adjusted to reflect that a higher proportion of trips would be on local flows, 

particularly to Dundee. The current below norm fares from Broughty Ferry and 

Monifeith were increased to be comparable with bus.  

11.19 It was also felt that due to the access restrictions at Gleneagles the demand 

increase predicted by MOIRA would be constrained. Therefore demand and 

revenue were constrained at 30,000 journeys. 

11.20 The table below presents a summary of the demand forecasting outputs for 

revenue and patronage on a 2008 base. These numbers were used to inform the 

economic appraisal model.  
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TABLE 11-3 SUMMARY OF FORECAST DEMAND FOR JOURNEYS AND REVENUE 

Service Increase 

over 

current 

for new 

service 

Gleneagles 

capacity 

restriction 

Catchment 

overlay 

Invergowrie 

Catchment 

overlay 

Broughty 

Ferry 

Catchment 

overlay 

Monifieth 

Total 

(2008 

prices) 

Glasgow – Perth (demand) 81 -2 0 0 0 78 

Glasgow – Perth (revenue) £447 -£14 £0 £0 £0 £433 

Glasgow – Perth with 2 hourly 

extension to Arbroath (demand) 

124 -2 22 87 48 278 

Glasgow – Perth with 2 hourly 

extension to Arbroath (revenue) 

£640 -£15 £89 £226 £171 £1,112 

Glasgow – Perth &  Perth – 

Arbroath shuttles (demand) 

147 -2 22 85 48 300 

Glasgow – Perth & Perth – Arbroath 

shuttles (revenue) 

£693 -£14 £89 £225 £170 £1,163 

Glasgow – Perth & Perth – 

Aberdeen through combining 

express services (demand) 

80 -2 22 85 48 233 

Glasgow – Perth & Perth – 

Aberdeen through combining 

express services (revenue) 

£357 -£12 £89 £227 £171 £832 

Hourly Glasgow – Arbroath 

(demand) 

153 -3 22 85 47 304 

Hourly Glasgow – Arbroath 

(revenue) 

£780 -£15 £89 £220 £167 £1,240 

Hourly Glasgow – Aberdeen 

(demand) 

224 -3 22 85 47 375 

Hourly Glasgow – Aberdeen 

(revenue) 

£1,132 -£10 £89 £222 £167 £1,600 

Hourly Perth – Aberdeen (demand) 220 -2 22 85 48 373 

Hourly Perth – Aberdeen (revenue) £955 -£12 £89 £227 £171 £1,429 

 

Demand forecasts for new stations 

11.21 In addition to forecasts for existing markets using MOIRA and under-served 

stations using trip rate models, there is a requirement to forecast demand and 

revenue for several potential new stations in the area. 

11.22 Catchment models were developed to provide high level assessments of demand 

for potential new stations at Dunblane North, Bannockburn, Greenloaning, 

Blackford and Dundee West. This was appraised with technical, cost and 

performance information using a STAG type qualitative process.  
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11.23 The outline appraisal determined three “new” stations requiring detailed 

forecasts: 

I an enhanced station at Gleneagles; 

I or a new station at Blackford; and 

I a new station at Dundee West.  

11.24 It was assumed that if the new services were to stop at Blackford, they would no 

longer continue to call at Gleneagles. It was also assumed that no additional 

stops would be added to the service pattern and that if Dundee West was opened 

it would replace the stop at Invergowrie. This allowed us to ensure that the 

journey times between other stations remained consistent and ensured that the 

base MOIRA forecasts remained valid. 

11.25 The methodology used for these three markets were subtly different from each 

other:  

I For Gleneagles, a combination of MOIRA forecasts and catchment analysis 

indicated that an uplift was required from the patronage output from MOIRA, 

which under-predicted the impact of the significant increase in the number of 

services; 

I For Blackford, catchment analysis was used using Gleneagles as a comparator. In 

this case the walk-in catchment was supplemented by a 20 minute drive-in 

catchment area to reflect the local market characteristics. The catchment 

analysis indicated that there was the potential for an additional 5,000 trips 

above that predicted at Gleneagles; and 

I For Dundee West, the same catchment area analysis used for Broughty Ferry was 

used, but this was supplemented with a high level estimate of the station as an 

attractor of trips given that Ninewells Hospital and other employment 

opportunities lying in the 800m walk catchment from the station. This analysis 

was based on a conservative assumption of 2% for rail mode share, just for 

Ninewells Hospital trips. This estimate was reduced by 50% for the 2 hourly 

services. It was also assumed that 37% of trips that are generated at Dundee 

West previously started their journey at Dundee and that 33% of the trips 

attracted to Dundee West originated at other stations for which the trip rate 

model has been applied. 

11.26 The table below provides the information on the additional demand and revenue 

generated by the new stations based on 2008 demand and revenue estimates. 

This is applied as a sensitivity to the forecasts for an hourly Glasgow - Perth 

service with an hourly Perth – Arbroath service. The demand that had been 

suppressed at Gleneagles has now been re-introduced. The values for Blackford 

assume that the base patronage from Gleneagles now uses Blackford and the 

values for Dundee West assume that the base patronage from Invergowrie now 

transfers to Dundee West.  

11.27 It should be noted this table shows the increase in demand generated by these 

stations over the base case. This is new patronage and excludes patronage 

abstracted from other stations, for example from Dundee to Dundee West.  



Appraisal Report  

 

 

92 92        92  
       

TABLE 11-4 ADDITIONAL SCOTRAIL DEMAND AND REVENUE GENERATED BY NEW STATIONS  

 Enhanced 

Gleneagles 

(‘000’s) 

Blackford 

(‘000’s) 

Dundee West 

(‘000’s) 

Existing demand transferred to 'new' 

station (2008 values) 

32 32 23 

Existing revenue transferred to 'new' 

station (2008 values) 

£223 £223 £92 

Additional demand generated by 

station (2008 values) 

5 10 68 

Additional revenue generated by 

station (2008 values) 

£49 £84 £278 

Total demand for station (2008 

values) with abstraction removed 

37 42 91 

Total revenue for station (2008 

values) with abstraction removed 

£273 £307 £370 

 

11.28 The outputs from the demand forecasting were then fed into the detailed 

appraisal process. 

11.29 A number of sensitivity tests were also created and modelled against Phase 2 of 

Package 2 – an hourly Glasgow Perth and hourly Perth Arbroath service.  

11.30 The first sensitivity test used the STPR Growth rates, but removed the 

abstraction that had been implemented at Dundee. The second sensitivity test 

kept the abstraction at Dundee but used RIFF-Lite growth factors which are 

likely to better reflect the ‘stalling’ of growth due to the recent economic 

downturn.  

11.31 The outputs from all of these tests can be found in the detailed appraisal 

analysis in Chapter 14 Risk and Uncertainty. 
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12 Service Stopping Patterns 

Introduction 

12.1 The timetables developed for the base services have sought to be as efficient as 

possible in terms of resource usage, ie. rolling stock and train crew, whilst 

providing a service level which would encourage demand. Three key questions 

were posed when determining the optimum stopping patterns for services: 

I Does the revenue generated by a particular stop outweigh the journey time 

disbenefit of an additional stop to the majority of travellers on the train? 

I Can the stop be accommodated without impacting performance of other 

services? 

I Are additional resources required to accommodate the stop, for example, 

minimum turnaround times are broken and therefore additional rolling stock is 

required? 

12.2 Notwithstanding the “implementability” components of determining the 

optimum stopping pattern for services, the following study planning objectives 

are also integral to their selection: 

I Ec1: Ensure that rail provides and supports economic growth by connecting key 

business & employment sectors where possible; 

I Ec2: Improve the efficiency, reliability and integration of rail services in the Tay 

Estuary, study area specifically where this will benefit key business and 

employment sectors; and 

I Acc1: Increase accessibility to key service destinations in the TACTRAN area 

(e.g. employment, health and education sites) and to/from key external 

destinations by rail without compromising wider inter-regional rail connectivity. 

12.3 Some of the other study planning objectives, albeit more peripherally, will also 

be supported through the selection of the optimum service pattern.  

12.4 The potential stopping patterns for the main sections of the corridor are 

discussed below.  

Glasgow – Dunblane 

12.5 Express services from Glasgow to the north currently stop at Stirling and 

occasionally at Dunblane. Bridge of Allan only has services to Edinburgh and 

Glasgow. All stations have good levels of existing rail patronage and Stirling is a 

key education and employment destination for the TACTRAN area. As the 

proposed services run through this corridor there is no performance issues 

associated with turnback operations. No significant north bound demand has 

been identified from Bridge of Allan. It is therefore proposed to stop the new 

Glasgow – Perth service at Stirling and Dunblane to provide the connectivity 

required by the planning objectives, in particular, Acc1 and Int2.  

12.6 No journey time disbenefits are incurred as this is a new service, which lends 

itself to supporting Ec2. The commuter service connecting Dunblane with 

Glasgow provides a good connection to allow any northbound demand (note - 
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none was identified in the demand forecasting) from Bridge of Allan to 

interchange at Dunblane. In future the Glasgow – Perth service element may be 

delivered by Inverness bound trains. In such cases, journey time disbenefits will 

be significant for passengers heading to Perth and beyond. Maintaining a 

maximum of two stops on this section of corridor (as at present) will allow the 

aspirational end to end journey times to be maintained. Running this service 

prior to commencing Highland Main Line would allow demand form Dunblane to 

be tested providing an opportunity for the stop to be removed providing journey 

time reductions on HML services if take up is not significant.   

Dunblane – Perth  

12.7 The only existing station in this corridor is Gleneagles. Currently services have 

limited stops here. Provision of a station at Blackford was considered as part of 

the study. Blackford and Gleneagles share the same catchment area.  

12.8 At present, the journey time disbenefit for this corridor would be nil as this is a 

new service. However the developed timetable for Glasgow – Perth services links 

into current and proposed Glasgow – Inverness services. The journey time 

disbenefit in stopping an Inverness service several times south of Perth would be 

significant, contrary to study planning objectives Ec1, Ec2 and Acc1 (and to an 

extent Int2) and definitely outweigh the limited additional journeys per annum 

expected to be attracted through an additional station in this area. The majority 

of the catchment in this area can be serviced effectively by a station at 

Gleneagles or Blackford and patronage would abstract to the one with the best 

road connections.  

12.9 Furthermore, the timetable for Glasgow – Perth services which do not run 

through to Arbroath or Inverness has a 10 minute turnaround time at Perth in 

order to make the most efficient use of rolling stock. Additional stops would 

compromise this and require further rolling stock resource.  

12.10 A single stop between Dunblane and Perth is therefore identified as the optimum 

solution to: service forecast patronage; make efficient use of rolling stock; 

minimise impact on future Highland Main Line services; and compliment the 

above identified study planning objectives of Ec1, Ec2 and Acc1. This will 

therefore be Gleneagles or Blackford depending upon the output of the detailed 

appraisal.  

Perth - Arbroath 

12.11 For services terminating at Arbroath, the minimum turnaround time required to 

maintain acceptable levels of performance is 10 minutes. Provision of a CCTV tail 

light camera to provide information to Arbroath Signal Box has also been 

identified as being necessary to assist performance in this section for route.  

12.12 The timetables for the through service from Glasgow (Package 1 – Phase 2) and 

separate Perth – Arbroath shuttle service fit in between the existing Glasgow and 

Edinburgh to Aberdeen express services. Effectively both services leave Dundee 

as soon as an express service has passed and are then being caught by the next 

one as it approaches Arbroath. In order to allow the stopping service to clear the 

main line at Arbroath and allow the express service to pass without delay, the 

new service is effectively restricted to three stops between Dundee and 

Arbroath. 
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12.13 The Perth – Dundee section of route is less congested but the long block and 

single track section at Barnhill effectively results in a 10 minute headway 

between trains. This is a significant capacity constraint, particularly when trying 

to fit into the Perth – Glasgow path arriving into Queen Street at xx.45. 

Turnaround times can be maintained however with a single stop between Perth 

and Dundee, ie. Invergowrie or Dundee West. 

12.14 The trip rate model shows the biggest demands to be generated by: 

I Broughty Ferry – 149,000 journeys;  

I Carnoustie – 87,000 existing plus 15,000 new journeys;  

I Monifieth – 85,000 journeys;  

I Balmossie – 52,000 journeys; and 

I Invergowrie – 36,000 journeys. 

12.15 Catchments at Barry Links and Golf Street overlap significantly with Carnoustie 

and Monifieth. Both stations require significant infrastructure work to make 

them suitable for accommodating regular services.  

12.16 Stopping at Carnoustie provides an interchange with Aberdeen, Glasgow and 

Edinburgh services which complements those available at Abroath.  

12.17 Balmossie station whilst potentially generating good levels of patronage also 

requires significant infrastructure works to make it suitable for accommodating 

an hourly service. Its catchment area also overlaps with Broughty Ferry and 

Monifieth.  

12.18 The existing station at Invergowrie may be able to accommodate services 

without cost to the project. In the worst case (included for in the appraisal) 

where a mix of renewals and enhancements are required, the cost of £800k is 

less than half of that required at Balmossie and therefore offers a cost-saving 

benefit. 

12.19 Stopping at Invergowrie provides access to rail services for communities to the 

west of Dundee. Whilst Invergowrie is located close to employment and 

educational facilities it is not felt this would generate significant demand, given 

it’s marginally more peripheral location to the west of Dundee. However, 

stopping at Invergowrie in the short and medium term would act as an enabling 

phase for a Dundee West station, which, if introduced, would replace 

Invergowrie station altogether. Dundee West as a new station is forecast to 

generate significant new demand: in conjunction with the closure of Invergowrie 

(with generated demand estimated at 35,000 journeys) this would represent a 

formidable journey demand broaching in the region of 91,000 new journeys after 

allowing for abstraction from Dundee.  

12.20 It is estimated that Dundee West will abstract approximately 60,000 journeys per 

annum from Dundee station. These are likely to be attracted by the connectivity 

to Stirling and Glasgow. Accordingly provision of a car park at the station is a key 

component to helping stimulate this demand.  

12.21 Broughty Ferry, Carnoustie, Monifieth and Invergowrie are distinct communities 

with some retail and employment centres in addition to residential. Balmossie 

station serves a residential area.  
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12.22 The optimum stopping pattern for this section of the corridor was identified as 

Perth, Invergowrie, Dundee, Broughty Ferry, Monifieth, Carnoustie and Arbroath. 

These will maximise potential patronage (and therefore revenue) whilst also 

minimising capital cost requirements in starting the service up.   
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13 Detailed Appraisal 

Introduction 

13.1 This chapter sets out the findings of a detailed appraisal of the four service 

packages and three new/enhanced station options that passed the outline 

appraisal, against the Scottish Government’s five key policy objectives of 

environment, safety, economy, integration and accessibility and social inclusion. 

A detailed description of the packages is provided in chapter 8. This chapter sets 

out the service package appraisal through to the development of a preferred 

service package. The second part of the chapter outlines the detailed appraisal 

of the station options to be combined with the preferred service package to form 

the overall preferred option. 

Detailed Appraisal of Service Packages 

13.2 The following detailed appraisal compares the collective performance of the 

proposed four packages against the current observed situation, albeit the key 

differences between the four packages are as follows: 

I In 2011, only Package 1 offers a direct connection between Glasgow and 

Arbroath, whilst the other 3 packages require interchange  at Perth, with a new 

hourly Perth to Arbroath service; 

I However the frequency of the through service provided by Package 1 is only half 

that of the services with a break at Perth; 

I The break in services around Perth is slightly mitigated by the fact that the 

timetable developed has 3 or 4 services per day which could run directly 

between Glasgow and Arbroath. This is nearly half of the service provided by 

Package 1;   

I Depending upon external events, packages 1 and 4 could potentially offer an 

hourly Glasgow to Arbroath service at the end of 2016. Package 2 would remain 

as per the 2011 scenario and Package 3 requires a connection at Perth, with a 

new hourly Perth to Aberdeen service. In 2016, Package 3 is the only package 

that offers a connection to Aberdeen, but results in a reduction in express 

service connectivity; 

I Post 2017, packages 1, 2 and 4 have the potential to link into STPR Project 23 

and offer a connection to Aberdeen.  

13.3 Whilst the above variations between the packages are not expected to generate 

significant impacts in terms of environment, safety, and integration, it may 

adjust the overall accessibility and economic impacts and/ or benefits of each 

package, allowing a clearly preferred package to emerge.  

13.4 Since the commitment to STPR Project 23 is outwith the scope of this study, the 

detailed appraisal has been undertaken until 2016 (medium-term). 

13.5 A summary of the appraisal is presented in the detailed Appraisal Summary Table 

(AST) in Section C3 of Appendix C. 
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Environment 

13.6 The environmental impacts associated with the four packages are likely to be 

small given that the effects of an additional service per hour on an established 

and operational railway line are likely to be negligible, as a result of severance 

associated with the current operations. The main environmental impacts/ 

benefits of each of the packages are likely to arise from air quality 

improvements associated with a change in mode from private car to train, which 

will vary according to station facilities including parking provision and park and 

ride facilities. 

13.7 The next section appraises the different aspects of the environment in detail.  

Noise and vibration 

13.8 Noise levels for trains vary depending on the speed of the train, the number of 

carriages and the frequency of services: other factors are also important, such as 

distance from the noise source, the intervening ground surface and whether or 

not there are obstructions between the railway line and the location affected. 

Environmental characteristics such as wind and snow, for example, can also 

influence the ways in which those noise levels are perceived. 

13.9 The number of people likely to be affected by the noise and vibration from each 

of the packages is predicted to be virtually identical to the existing situation: for 

each package there will only be one additional service per hour across an 

established railway line. It could be considered, however, that the addition of 

this service adds to the frequency of trains passing particular locations and 

therefore some very minor noise and vibrational issues could be perceived. 

13.10 Since most residential and other premises sensitive to noise and vibration will be 

subject to mitigative screening as a result of existing services on the railway 

line, the scale of the impact of each of the proposed packages on noise and 

vibration is considered to be neutral overall. 

Air quality – overall 

13.11 It is now widely acknowledged that climate change is a threat to the 

environment. Several air pollutants can cause specific local problems if they 

occur at high concentrations. Human health and flora and fauna can be affected 

by a number of substances including Carbon Dioxide (CO2), volatile organic 

compounds (VOC’s), Nitrogen Dioxide (NO2) and Particulate Matter (PM10).  

13.12 As a result of some modal shift to train from private car journeys, each of the 

four packages are expected to have a positive contribution to improving air 

quality overall. 

Global air quality – carbon dioxide (CO2) 

13.13 Global carbon dioxide levels are unlikely to be significantly altered as a result of 

each of the four packages. Whilst carbon dioxide emissions will be reduced to an 

extent through the expected modal shift to train from the private car, the 

benefits will be negated by the carbon dioxide produced as a result of fuelling 

the new service trains with diesel. It could be expected in coming years, 

however, that diesel fuel could be sourced from renewable and/ or greener 

sources where carbon dioxide emissions are reduced/ offset. 
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Local air quality – particulate matter (PM10) 

13.14 Air quality across the TACTRAN region is generally very good, albeit there are a 

number of Air Quality Management Area’s located in Perth and Dundee. Local 

PM10 emissions are expected to improve as a result of each of the four packages 

and the anticipated modal shift to train from the private car. The effects of this 

are likely to be minimal given the geographical scope of the service and the 

population centres served by the line/ service, albeit more noticeable benefits 

could be expected at stations where parking provision and park and ride 

facilities exist and particularly within and adjacent to population hubs. 

Local air quality – nitrogen dioxide (NO2) 

13.15 As per the local PM10 emission impacts described above, the local NO2 emissions 

are also expected to improve as a result of each of the four packages and the 

anticipated modal shift to train from the private car. The effects of this are 

likely to be minimal given the geographical scope of the service and the 

population centres served by the line/ service, albeit more noticeable benefits 

could be expected at stations where parking provision and park and ride 

facilities exist and particularly within and adjacent to population hubs. 

Water quality, drainage and flood defence 

13.16 There are no major water courses affected by the proposed packages: the 

proposed services within each package will operate on an established railway 

line where water quality, drainage and flood defence issues will have been 

managed/ mitigated for existing operational services. 

Geology 

13.17 As above, geological impacts will not arise as a result of this proposal: the 

proposed services within each package will operate on an established railway 

line where geological issues will have been managed/ mitigated for existing 

operational services. 

Biodiversity 

13.18 Any marginal disturbance to local natural habitats adjacent to, or within the 

vicinity of, the railway line, will already have occurred from severance posed by 

the existing track and existing services. It could be expected, however, that as a 

result of the very minor additional noise and vibrational impacts arising from 

each of the packages, that there may be some marginal impacts to fauna along 

the rural sections of the route.  

Landscape 

13.19 Landscape impacts are physical changes caused by a development which affect 

the character of the landscape and how it is experienced. The four packages are 

unlikely to impact on the existing landscape: there are no additional off-railway-

line works proposed within the packages and therefore the character of the 

landscape will remain as per the existing situation. 

Visual amenity 

13.20 Visual amenity impacts will not arise as a result of this proposal: the proposed 

services within each package will operate on an established railway line where 

any significant visual amenity issues with have been managed through mitigative 

screening for existing operational services.  
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Agriculture and soils 

13.21 Agriculture and soil impacts will not arise as a result of this proposal: the 

proposed services within each package will operate on an established railway 

line where agriculture and soil issues will have been managed/ mitigated for 

existing operational services.  

Cultural heritage 

13.22 The assessment of the impacts of the proposed packages on cultural heritage has 

considered impacts to: 

I Scheduled Ancient Monuments (SAMS); 

I Listed Building and other features or architectural or historic interest; 

I Conservation area and other important historic townscape features; 

I Gardens and designated landscapes; and 

I Other sites and areas of archaeological significant. 

13.23 Consultation with PASTMAP2, the online interactive map based website 

recommended by Historic Scotland, was used to identify any relevant features of 

the historic environment that may be affected by each of the proposed 

packages. Whilst there are a number of cultural heritage sites within the vicinity 

of the existing railway line, the proposed packages will not impact on these 

features any differently than the existing railway alignment and operations. 

Safety 

13.24 The assessment of safety and security in STAG considers the number and severity 

of accidents.  

                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

2 www.PASTMAP.org.uk 
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Accidents 

13.25 A change in Annual Personal Injury Accidents will not arise as a result of the 

proposed packages. The services offered within each package will operate on an 

established railway line to a proven timetable which meets the relevant network 

rail operational and safety criteria. Whilst the proposed packages would result in 

some modal shift to train from the private car which may contribute to a 

reduction in road accidents, these could not be quantified within the scope of 

this study. 

Security 

13.26 It is predicted that each of the packages will have a positive impact on security 

as a result of: 

I The increased frequency of services at key and intermediate stations on the 

railway line and the associated increase in patronage; and 

I The proposed station improvements and enhancements at certain stations on the 

route.  

13.27 The increased frequency of service and enhanced facilities at stations will 

contribute to improved actual and perceived security for waiting and travelling 

passengers.  

Economy  

13.28 Assessment of Economic impacts encompasses the monetised costs and benefits 

of options in Transport Economic Efficiency (TEE) tables and the Economic 

Activity and Locational Impacts (EALI) of the packages.  

Transport Economic Efficiency – TEE 

13.29 In addition to the financial impacts of the options, the economic benefits have 

been captured through an analysis of the impacts on transport users, both 

directly of the service and other transport users, for which there is a knock-on 

effect.  

13.30 The economic impact of improvements on rail users has been summarised in 

terms of savings in time, or more specifically generalised journey time. This 

encompasses journey time, an element representing service frequency and an 

element representing the need to interchange. Benefits to users basically fall 

into two sub-groups: 

I Existing users, whose travel patterns do not change, but who enjoy a time 

saving; and 

I Users diverted to rail from other routes, other modes, or from not travelling at 

all by an improvement in the (generalised) cost – estimated using the standard 

‘rule of a half’. 

13.31 In addition to the user benefits, there are economic impacts on other, non-rail, 

transport users which have been captured. These benefits have been calculated 

by estimating the reduction in car trips consistent with the increase in rail 

demand diverted from car. The reduction in car trips results in improvements in 

accident rates, noise and local emissions. In addition there is a benefit in 

Greenhouse Gas (GHG) emissions. All of these benefits have been monetised 

using standard factors, consistent with STAG guidance. Table 13-1 summarises 
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these two time saving benefits in minutes for each of the timetable changes in 

the services.  

13.32 In addition to the user benefits, there are economic impacts on other, non-rail, 

transport users which have been captured. These benefits have been calculated 

by estimating the reduction in car trips consistent with the increase in rail 

demand diverted from car. The reduction in car trips results in improvements in 

accident rates, noise and local emissions. In addition there is a benefit in 

Greenhouse Gas (GHG) emissions. All of these benefits have been monetised 

using standard factors, consistent with STAG guidance. 

TABLE 13-1 SUMMARY OF AVERAGE USER TIME SAVINGS COMPARED TO DEC'08 TIMETABLE 

Service Existing users time 

saving (minutes) 

New users time 

saving (minutes) 

Glasgow - Perth 1.0 4.5 

Glasgow – Perth with 2 hourly 

extension to Arbroath 

1.4 5.5 

Glasgow – Perth &  Perth – Arbroath 

shuttles 

1.6 6.5 

Glasgow – Perth & Perth – Aberdeen 

through combining express services 

0.5 11.1 

Hourly Glasgow – Arbroath 1.7 6.8 

Hourly Glasgow – Aberdeen 2.3 7.2 

Hourly Perth – Aberdeen 2.2 6.9 

 

13.33 The benefits described above and the financial impacts (both cost and revenue) 

described elsewhere have been included in a TEE analysis, which is consistent 

with STAG. In particular: 

Capital Costs 

I Capital costs have been estimated in 2008/09 prices and inflated by 2.5% pa in 

real terms until the assumed construction: 

I Invergowrie and Arbroath in 2011; 

I New stations in 2017; 

I The base cost derived from each capital cost estimate, ie. the total 

excluding optimism bias, has been cross referenced with the out-turn costs of 

recent similar projects. The variances between actual out-turn cost and our 

estimates were +/- 15%. In accordance with the optimism bias guidance, we 

have therefore applied a 44% uplift rather than 66% in order to reflect higher 

levels of confidence in the base estimate. This level is In accordance with the 

Green Book Guidance on Optimism Bias. 
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Appraisal Assumptions 

I Appraisal period of 60 years from 2010; 

I Discounting at 3.5% for first 30 years and 3.0% thereafter; 

I All values discounted to 2002 price base; 

I Revenue and demand forecast until 2029 and then fixed for the rest of the 

appraisal period; 

I Time savings and car miles removed forecast until 2029 and then fixed for the 

rest of the appraisal period; 

I Values of time levels and growth consistent with STAG guidance; 

I Factors for calculating non-user benefits consistent with STAG guidance; 

I Operating costs assumed to rise by 1% per annum  in real terms throughout the 

appraisal period; and 

I An optimism bias of 1% has been applied to the operating costs. 

13.34 Table 13-2 outlines the monetised costs and benefits for the short term parts of 

packages 1 and 2 and the full scheme for Package 3. Clearly Package 3 performs 

worst in terms of BCR and NPV reflecting lower benefits and higher costs than 

any of the other packages resulting in a BCR of less than 1. 

13.35 Package 2/4 performs best in terms of benefits, as might be expected given the 

hourly service between Perth and Arbroath compared to only 2-hourly in Package 

1. However, the extra cost required for the provision of this service means that 

it has a slightly lower BCR – 2.7, compared to 3.1 for Package 1. 

 



Appraisal Report  

 

 

104 104        104  
       

TABLE 13-2 ANALYSIS OF MONETISED COSTS AND BENEFITS - SHORT TERM PACKAGES 

£’000s 2002 prices and values Package 1 Phase 1 

& 2 

Package 2/4 

Phase 1 & 2 

Package 3 All 

phases 

Noise              143             153           113  

Local air quality              183             195           156  

Greenhouse gases              245             263           199  

Journey ambience               -                 -              -    

Accidents           1,763           1,889        1,388  

Consumer users          81,321         90,412       49,263  

Business users and providers               -                 -              -    

Reliability               -                 -              -    

Option values               -                 -              -    

Present value of benefits (PVB)         83,655        92,912      51,119  

        

PUBLIC ACCOUNTS       

Present value of costs (PVC)         27,167        34,769      76,771  

        

OVERALL IMPACTS       

Net present value (NPV)         56,488        58,143  -   25,652  

Benefit to Cost Ratio (BCR)              3.1             2.7           0.7  
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13.36 Table 13-3 shows the long term monetised costs and benefits for packages 1, 2 

and 4. The service from Glasgow-Arbroath by 2016 in Package 1 presents the 

highest BCR of 2.2 despite showing the lowest overall benefits, because of the 

relatively low cost to implement.  Extending this service to Aberdeen results in a 

reduction in the BCR to 2.0. This is due to the step change in operating cost as a 

result of more rolling stock, train crew and increased vehicle mileage not being 

offset by a similar increase in revenue. The long term option in Package 2 of 

extending the Perth-Arbroath shuttle to Aberdeen performs similarly to All 

Phases Package 1. Whilst costs are almost the same, Package 1 provides around 

9% more benefits by removing the interchange at Perth. As might be expected, 

Package 4 performs very similarly to Package 1 in the long term, which is to be 

expected given the similar nature of the packages. The use of the elements of 

Package 2 in the short term, with the consequent lower economic performance 

in the early years of the appraisal results in a slightly lower performance overall 

although the difference is less than 1% in BCR terms and less than 2% in Net 

Present Value. 
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TABLE 13-3 ANALYSIS OF MONETISED COSTS AND BENEFITS - LONG TERM PACKAGES 

 

13.37 Table 11-3 in the demand forecasting section identified a clear revenue benefit 

for provision of an additional service between Dundee and Aberdeen. This 

resulted in largest revenues and demand for a Glasgow – Aberdeen “all stations” 

service, then a Perth – Aberdeen service and lastly an hourly Glasgow – Arbroath 

service. However the demand and revenue values are being overshadowed by the 

significant increase in operating cost to extend services to Aberdeen compared 

with Arbroath, hence the reason Phase 3 of Packages 1 and 4 appears to perform 

best of the long term options.  

£000s 2002 

prices and 

values 

Package 1 

Phases 1-3 

Package 1 All 

phases 

Package 2 All 

Phases 

Package 4 Phases 

1-3 

Package 4 All 

phases 

Noise              161             178           163           162             180  

Local air quality              200             217           204           204             221  

Greenhouse 

gases 

             273             301           278           277             304  

Journey 

ambience 

              -                 -              -              -                 -    

Accidents           1,983           2,199        2,005        2,002           2,217  

Consumer users          93,618        119,677     114,207       94,883        120,941  

Business users 

and providers 

              -                 -              -              -                 -    

Reliability               -                 -              -              -                 -    

Option values               -                 -              -              -                 -    

Present value of 

benefits (PVB) 

        96,236      122,571    116,857      97,528      123,864  

            

PUBLIC 

ACCOUNTS 

          

Present value of 

costs (PVC) 

        46,096        67,221      67,102      47,596        68,721  

            

OVERALL 

IMPACTS 

          

Net present 

value (NPV) 

        50,139        55,350      49,755      49,932        55,143  

Benefit to Cost 

Ratio (BCR) 

             2.1             1.8           1.7           2.0             1.8  
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13.38 To conclude in terms of Transport Economic Efficiency, it is clear that Package 1 

performs best at both the short and long term phases. Package 3 clearly 

performs worst in BCR terms and whilst Package 2 has a healthy BCR at both 

timescales, Package 1 provides substantial levels of benefits for the lowest 

Present Value of Costs in the short and longer term. Package 4 is identical to 

Package 2 in the short term and provides a slightly lower NPV and BCR than 

Package 1 in the long term. Economically therefore Package 1 is the best 

performing in the short and long term – this is as a direct result of its lower short 

term operating cost compared with the other options.  

User benefits – travel time and user charges 

13.39 All four packages provide an improvement in journey times across the region as 

well as representing a cost saving for passengers.  

13.40 Table 13-4 below presents a comparison of journey times and travel cost 

between key centres across the region for train, bus and private car travel. This 

indicates that train journey times are shorter compared to car journey times and 

significantly shorter than bus journey times, across the identified key routes/ 

centres in the region.  Whilst the actual cost of each journey by rail, compared 

to bus (the cheapest) and car, is relatively more expensive for each minute of 

travel, this is offset by the time savings afforded by the train.  

13.41 For example, whilst the travel time between Carnoustie and Dundee is 37 

minutes by bus for a fare of £2.10, the journey time by rail is (just) more than 

halved for only an additional fare of £1.00. For longer distance travel across the 

region, the travel time between Broughty Ferry and Glasgow is 92 minutes by rail 

at a cost of £13.70, whereas the car takes 23 minutes longer for an additional 

cost of £5.60 (the bus takes 1hr 20 minutes longer but at a cost of £4.40).  

13.42 Whilst the rail fare pricing varies across and between the identified key routes/ 

centres in the region, in most scenarios, the time benefit savings of travelling by 

train far outweigh the difference in cost compared to bus or car. The scenarios 

where there is a less pronounced difference are between Carnoustie and Glasgow 

and Gleneagles to Perth. However, the figures above do not account for the 

value of time placed on travel and therefore do not include the additional 

benefits that rail affords of being able to undertake work/ leisure-related 

activities while travelling, which can’t, to the same extent, be fulfilled through 

car and bus travel.  

Economic Activity and Locational Impacts – EALI 

Service options 

13.43 Economic Activity and Locational Impacts are discussed for the short term 

options in each package as set out above. 
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TABLE 13-4 COMPARATIVE JOURNEY TIMES AND COSTS ACROSS THE REGION BY MODE 

 

Train (proposed 

services) 

Car (based on 

quickest route)3 

Bus (based on most 

efficient route)4 

Routes 
Time 

(mins) 

Cost (£) Time 

(mins) 

Cost (£) Time 

(mins) 

Cost (£) 

Carnoustie to Dundee 18 £3.10 27 £2.70 37 £2.10 

Carnoustie to Perth 43 £10.50 56 £7.60 80 £4.65 

Carnoustie to Glasgow5  110 £30.60 127 £20.90 145 £15.30 

       

Broughty Ferry to Dundee 8 £1.006 14 £1.00 14 £1.25 

Broughty Ferry to Perth 31 £6.30 44 £6.00 87 £3.80 

Broughty Ferry to Glasgow 92 £13.70 110 £19.30 192 £4.40 

       

Gleneagles to Dundee 40 £6.30 51 £8.60 67 £5.00 

Gleneagles to Perth 17 £5.40 25 £3.65 25 £2.50 

Gleneagles to Glasgow 50 £10.00 56 £10.10 198 £8.10 

                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

3 Full car operating costs per mile based on calculations for site: http://www.whatprice.co.uk/car/car-

costs.html; car journey times derived from Google maps timer 

4 All bus prices are based on standard single fares on each service required for each leg of journey; bus 

journey times based on most efficient service times possible using Journey Planner 

5 Includes interchange time at Perth 

6 Scope to increase cost to £1.80 or £2.00 
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Local economic impacts 

13.44 Current business use of the TERS corridor largely limited to travel between the 

key centres of Dundee, Perth, Stirling and Glasgow. All packages will increase 

accessibility to these destinations from intermediate stations and therefore 

would be expected to bring GVA benefits to local businesses and may lead to an 

increase in local output and employment, particularly across the corridor 

between Stirling, Perth and Dundee. 

13.45 In the future, increased opportunities for travel to intermediate and wider 

destinations may lead to increased economic activity for the tourism and leisure 

sectors. 

13.46 On the negative side, whilst Package 3 would improve accessibility within the 

TACTRAN area, the combining of the Edinburgh/Glasgow to Aberdeen express 

services would reduce connectivity between Montrose and Aberdeen resulting in 

a negative economic impact along this part of the route. 

13.47 Overall, Packages 1 and 2 have positive local economic impacts whilst Package 3 

can be expected to give neutral or at least reduced positive impacts with the 

reduction in connectivity north of Arbroath. 

National economic impacts 

13.48 Packages 1 and 2 will both fully achieve the economic planning objectives set at 

the outset which have been demonstrated to contribute in turn to regional and 

national strategy objectives. 

13.49 In contrast, Package 3 is likely to have a negative impact due to the predicted 

poor reliability of the Aberdeen-Glasgow/Edinburgh express services in phase 3. 

This is likely to result in a modal shift away from rail on these nationally 

significant routes, conflicting with national transport objectives and having a 

detrimental economic impact. 

Distributional impacts 

13.50 Packages 1 and 2 will deliver improvements to accessibility through increased 

choice of services at all stops. This will deliver benefits to all sections of society 

travelling in the corridor. 

13.51 Again, whilst Package 3 also delivers these benefits across the corridor the 

reduction in services north of Arbroath and the expected reliability impacts on 

Glasgow/Edinburgh-Aberdeen will impact negatively in these areas across all 

sections of society. 

Integration 

13.52 Integration is interpreted by the Scottish Government as having three distinct 

components for the purpose of scheme (package) appraisal and evaluation: 

I Transport integration; 

I Land-use transport integration; and 

I Policy integration. 

Transport integration 

13.53 An integrated transport system aids accessibility by connecting people to 

opportunities and goods to markets: the smoother this process can occur the 
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greater the passenger and economy benefits. This can be facilitated through 

both services and quality interchange facilities. 

13.54 In terms of services, phase 2 (in 2011) of packages 2, 3 and 4 performs less well 

than Package 1 as a result of reduced connectivity and the requirement to 

change trains to travel northbound from Glasgow. However, for packages 2 and 4 

the proposed timetabling and efficient use of resources means that four services 

a day in each direction are able to run direct between Glasgow and Arbroath 

without “connection” requirements. For Package 3, albeit not until 2016, three 

direct services a day in each direction are able to operate between Glasgow and 

Arbroath. Phase 2 of Package 1 provides a more seamless journey for passengers 

northbound of Perth, albeit the full service integration benefits are not fully 

realised until Phase 3 in 2016. As is also the case with Package 4. 

13.55 The improvements in journey times for each package will allow better 

connectivity opportunities for passengers connecting with other rail or public 

transport services within the key centres on the railway line as well as other 

train and bus (and air) connections to, and beyond, the wider region.  

13.56 Whilst the majority of stations which will receive the new services offered within 

each package will remain unstaffed, the franchisee provides good quality train 

service information at each station and ticketing facilities are available from on-

train ticket examiners. Unstaffed stations will also be enhanced with security 

facitlies such as CCTV, lighting and adequate waiting facilities. In addition, the 

key interchanges at Stirling, Perth and Dundee are already established and well 

equipped for rail to rail and rail to bus/ other mode interchange. The provision 

of parking and park and ride facilities at key and intermediate stations on the 

railway line, will further enhance transport integration in the wider sense.  

13.57 Overall, each of the packages would offer improved transport integration for 

public and private transport, albeit this is less in packages 2 and 3 over the short 

and medium term. 

Transport land-use integration 

13.58 As outlined in chapter 3 (constraints and opportunities) and chapter 4 (planning 

and policy framework), the proposed packages facilitate the achievement of land 

use and development aspirations both through their “fit” with transport and 

land-use policies as well as their compatibility with key Structure Plan 

allocations. Developments expected to come online in the near future include 

the Major Growth Area to the east of Stirling and the major commercial 

developments in Dundee and, on a smaller scale, in Angus, which will be 

supported through each of the proposed packages (and station enhancements/ 

new provision). 

13.59 At a national level, the Scottish Government Partnership for a Better Scotland 

(2003) has four aims: 

I Growing the economy; 

I Delivering excellence in public services; 

I Supporting strong communities; and 

I Developing an ambitious and confident Scotland.   
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13.60 Scottish Planning Policy (SPP) 17 Planning for Transport, supports these aims 

through the integration of land-use, transport planning, economic development 

and environmental issues and outlines the following integration objectives: 

I To meet European and UK commitments and targets on greenhouse gases and 

local air quality; 

I To maintain and enhance the natural and built environment, through avoiding or 

mitigating adverse environmental impacts, minimising environmental intrusion 

and retaining, improving and enhancing areas for biodiversity; 

I To maintain and enhance the quality of urban life, particularly the vitality and 

viability of urban centres; 

I To reinforce the rural economy and way of life; and 

I To ensure that the impact of development proposals on transport networks does 

not compromise their safety or efficiency. 

13.61 Each of the proposed packages will bring a positive contribution to these wider 

objectives through the following:  

I A rail service, enhanced both in terms of geographical coverage and frequency, 

will encourage a degree of modal shift from the private car to train, thereby 

improving local (and contributing to national) air quality. This could be expected 

to deliver associated health benefits to the population; 

I Through enhancing key stations on the railway line combined with the “all 

station” services proposed in the packages, there will be a wider catchment for 

people accessing local stations through walking, cycling and public transport, 

thereby contributing to active travel, health and environmental objectives; 

I Enhancements to key stations on the railway line (and the provision of new 

stations, covered elsewhere in this report) will improve access for certain social 

groups such as the elderly, disabled and/ or people with restricted mobility; 

I The “all station” services proposed in each of the packages, facilitates access 

for, and to, populations and communities located within the wider rural 

hinterland of the region, contributing to viable and supported local (rural) 

economies; and 

I For people with no or limited access to the private car, the services proposed in 

each of the packages facilitates access to key services such as health, education 

and employment across the region, thereby contributing to wider national 

“quality of life” objectives. 

Policy integration 

13.62 An assessment of policy integration was undertaken for all packages at outline 

appraisal (Chapter 9): this indicated that all packages had a positive 

performance against the study planning objectives, albeit this was stronger for 

packages 1 and 4, but lesser for Package 2, and less again for Package 3. 

13.63 In terms of policy integration both packages 1 and 4 provide a very strong fit 

with the study planning objectives. Comparatively, Package 2 performed slightly 

less well against the Ec2, Acc1, Env2, Int1 and Int2 objectives and Package 3, 

less well again, particularly against Ec2 scoring a moderate negative. Since the 
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study planning objectives have been informed and developed through the 

objectives of the Regional Transport Strategy and therefore, in turn, the 

National Transport Strategy, as well as the recently published Strategic 

Transport Projects Review and the Scottish Climate Change Bill, the assessment 

of “fit” with the study planning objectives reflects a fit with national and 

regional objectives also. 

13.64 The policy integration criterion considers whether the proposed packages 

contribute to, and are consistent with, other Government policies and legislation 

beyond transport. Each of the four packages will contribute to the following 

wider Government policies: 

I Disability: general improvements to key stations (and new station provision) 

including enhancing walking and cycling infrastructure, lighting and security, and 

a comfortable, quality waiting environment are an integral part of this proposal. 

All improvements will be designed to be Disability Discrimination Act (DDA) 1995 

compliant and will therefore benefit disabled, elderly and people with restricted 

mobility; 

I Health: benefits to health will be accrued in a number of ways through the 

proposed packages. Firstly, the expected transfer of (some) trips from road to 

rail as a result of both the proposed services will contribute to improved air 

quality at a local (and marginally, global) level. In addition, the proposed all-

station stopping pattern will encourage more people to walk/ cycle to their local 

stations, therefore contributing to improved health through more active travel. 

It could be expected that the modal shift from road to rail would contribute to 

reducing congestion in key urban centres, thereby enhancing the ambience of 

the urban environment and contributing to health and well-being. Access to 

healthcare provision is also relevant. 

I Education: the proposed packages contribute to improving access to education 

at all levels. In particular, access to the universities of Stirling and Dundee are 

enhanced from the local, regional and national perspective as well as to other 

education and academic facilities outwith the region. This contributes to the 

Partnership for a Better Scotland (2003) aim of “developing an ambitious and 

confident Scotland”.                                                                                                                               

I Rural affairs: the TACTRAN region covers a wide rural hinterland which will 

indirectly benefit as a result of enhanced and all-station services at, not only, 

key urban hubs on the line, but also the intermediate stations which will serve a 

number of remote villages and small towns. The proposed packages all provide 

an important two-way access link to both essential facilities, education and 

employment in the urban areas and access to agriculture, forestry and leisure 

pursuits in the rural areas.  

I Social inclusion: each of the proposed packages fit well with policies to reduce 

social exclusion. For people with no, or limited, access to the private car the 

proposed hourly all-station services will improve access to a number of services 

and facilities across the region. 

Accessibility and social inclusion 

13.65 As one of the Scottish Government’s five key policy objectives, accessibility and 

social inclusion is an essential element of the appraisal process.  
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13.66 Each of the proposed packages provide significant gains in accessibility and social 

inclusion which are largely captured through the geographical coverage of the 

proposed services, the service frequency and the inclusion of intermediate 

railway stations for the service, providing enhanced accessibility to services and 

employment which is concentrated at  key centres along the route. 

13.67 It is becoming increasingly clear that there is a relationship between transport 

and social exclusion. A more formal description of the term social exclusion has 

been articulated by the Social Exclusion Unit – Social exclusion reflects the 

existence of barriers which make it difficult or impossible for people to 

participate fully in society.7  Several case studies have demonstrated that access 

to transport is a real concern for some people and that different transport access 

does affect participation in what are considered to be the normal activities of 

citizens.  

13.68 A study carried out by Church et al (1999)8 has identified seven categories of 

sources of exclusion connected to transport: 

I Physical exclusion – where physical barriers inhibit the accessibility of services 

which could be experienced by mothers with children, the elderly or frail, those 

encumbered by heavy loads or those who do not speak the dominant language of 

the society; 

I Geographical exclusion - where poor transport provision and resulting 

inaccessibility can create exclusion not just in rural areas but also in areas on 

the urban fringe; 

I Exclusion from facilities – the distance of facilities, such as shopping, health, 

leisure, education, from people’s homes, especially from those with no car, 

make access difficult; 

                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

7  Social Exclusion Unit, 1998 

8  Church, A. and Frost, M. (1999) Transport and Social Exclusion in London: Exploring current and 

potential indicators. London: London Transport Planning  
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I Economic exclusion – the high monetary or temporal costs of travel can prevent 

or limit access to facilities or jobs and thus income; 

I Time-based exclusion – refers to a situation where other demands on time, such 

as caring, restrict the time available for travel; 

I Fear-based exclusion – where worry, fear and even terror influence how public 

spaces and public transport are used, particularly by women, children and the 

elderly; and 

I Space exclusion – where security and space management strategies can 

discourage socially excluded individuals from using public transport spaces. 

13.69 To add to this, Church et al (1999) describes geographical exclusion as a result of 

poor transport provision resulting in inaccessibility not only in rural and urban 

fringe areas but also in smaller towns and cities. This is particularly relevant for 

those who do not have access to cars especially the unemployed, the elderly, the 

disabled and those in low income groups. 

13.70 For this appraisal, two types of accessibility impacts will be assessed: 

I Community accessibility includes two elements, namely impacts on the public 

transport network coverage and access to local services. The appraisal of public 

transport network coverage considers the impacts that transport proposals have 

for each group in society for a range of trip purposes. These trip purposes should 

be relevant to the transport planning objectives; and 

I Comparative accessibility considers the distribution of accessibility impacts by 

people, group and by location. When looking at interpersonal effects, particular 

attention is paid to the needs of socially excluded groups with age, gender, 

mobility impairment, and lower income group and car ownership typically being 

the most relevant factors. 

Community accessibility 

13.71 The main objective of community accessibility is to improve access to work, 

education, training, health and shopping using public transport, walking and 

cycling.  

Public transport network coverage 

13.72 Each of the packages provide an enhanced opportunity for accessing work, 

education, training and shopping through both the geographical coverage of the 

services within each package as well as the hourly frequency. This increases 

travel options for passengers at intermediate stations whilst providing 

connectivity across the region and beyond.  

13.73 The provision of an hourly all-stations service to urban centres such as Perth, 

Arbroath and, in particular, Dundee and Stirling with existing integration to 

onward bus and other transport modes, enhances coverage of the public 

transport network. This extends to public transport “interchanges” outwith the 

region including Glasgow and Edinburgh where onward travel connections (and to 

other modes, such as air) can be met. 

13.74 The station enhancement (and new provision) which will be incorporated into 

each of the packages includes measures which will encourage commuters and 

visitors to make use of existing (and new) park and ride facilities. Whilst these 
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may be integrated with bus services in the future to service key destinations, in 

the short-term, access to taxi services assists with enhancing the public 

transport network in the wider sense. 

Walking and cycling 

13.75 SPP17 (Planning for transport) identifies 800m as the typical distance that people 

are prepared to walk to access rail services. The provision of an hourly service at 

all stations on the railway line as well as new station provision, covered 

elsewhere in this report, will encourage local populations within immediate 

walking and cycling catchments to make use of these modes over the private car. 

13.76 Station enhancements will include the provision of cycle parking and improved 

lighting and security within the station’s environs, therefore encouraging 

increased walking and cycling access. 

Access to local services 

13.77 Access to local services is enhanced by each of the packages in two ways: the 

proposed services provide for improved “outbound” travel opportunities for 

people accessing health, employment, education and other local services, as 

well as providing for improved “inbound” travel opportunities for visitors and 

tourists to the region. Access to “local services” is enhanced whether such 

services are located within the urban context (Dundee, Perth, Stirling and 

onwards to Glasgow and Edinburgh), smaller centres such as Broughty Ferry, 

Monifieth and Arbroath or  within the rural context where “local services” may 

also include employment, leisure, agriculture, forestry and other amenities.  

Comparative accessibility 

13.78 There is a need to consider the impacts of transport proposals on different 

groups of people in order to demonstrate that the whole process is fair on all 

sections in society by age group, socio-economic status, gender, ethnicity, and 

mobility status. Single parents, especially mothers with children, the elderly, 

disabled people and those on low incomes are more likely to suffer from poor 

access to goods and services where there is inadequate provision of public 

transport services.  This group of people are more likely to experience transport 

related social exclusion, as they heavily rely on walking and public transport. 

13.79 All four packages provide improved travel opportunities and services for people 

with limited or no access to the private car, through the provision of an hourly 

all-stations service. 

13.80 Each of the packages will be accompanied by improved information where 

appropriate, to market the new train services. This will be led by the train 

operating company as they have a vested interest in maximising patronage of 

new services. This would enhance accessibility, providing people with relevant 

information about services, connections and facilities and would ensure that all 

groups have accurate awareness and perception of train services. This would also 

be beneficial to the tourist market and visitors to the area through encouraging 

“informed” access to more places and services. Improved station facilities, 

including the relevant DDA measures, will make travelling by public transport a 

more feasible option for a number of groups, especially the mobility impaired 

and elderly people.   
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13.81 The proposed packages are expected to contribute to a degree of modal shift to 

train from the private car. By implication, the relocation and/ or removal of 

traffic from some urban (as well as rural) communities, will contribute to air 

quality improvements and may, in the longer term, contribute to reduced traffic 

congestion in the centres of Dundee, Perth and Stirling, making these areas a 

more attractive destination/ environment. 

Service Package conclusions 

13.82 Extending the Glasgow – Perth service to Arbroath on a two hourly basis (Package 

1 – Phase 2) is the least expensive means of improving connectivity across the 

complete TACTRAN area. This option is the best economically performing of all 

packages and phases considered with a BCR of 3.1 and the lowest cost to 

government of £27.2m over the appraisal period. Whilst the benefits are good, it 

is recognised there is a significant subsidy required to implement this service. 

This option performs well against the planning objectives because of the direct 

connectivity provided to Glasgow. 

13.83 However, Phase 2 of Packages 2 and 4: separate Glasgow – Perth and Perth – 

Arbroath shuttles performs better against the planning objectives than the 

Glasgow – Perth with two hourly extension to Arbroath service. The former 

scored 12/16 in the outline appraisal with the later scoring 9/16. The separate 

shuttles option also generates the most benefits and the highest Net Present 

Value out of all short and medium term service options but has a lower BCR than 

Phase 2 of Package 1 due to operating costs being £0.4m per annum greater, ie. 

the increase in revenue forecast for an hourly service is less than the increase in 

operating cost. 

13.84 It is recommended that Phase 2 of Package 2/4 is taken forward as the preferred 

service package. Whilst Package 1, Phase 2 has the highest BCR (3.1), Package 2, 

Phase 2 performs better against the study planning objectives, generates the 

highest benefits and has the biggest net present value of all the short term 

options. The BCR of 2.7 is only slightly lower than that of Package 1 and is itself 

and healthy benefit to cost ratio.  

13.85 In the long term there is little to separate in economic terms the provision of 

Glasgow – Arbroath; Glasgow – Aberdeen or Perth – Aberdeen services. All result 

in a reduced BCR and increased cost to Government compared with the short 

term options. The increased revenue potential of direct connections to Aberdeen 

is offset by the step change in operating cost. This favours a Glasgow –Arbroath 

service.  

13.86 However all three long term options perform better against the planning 

objectives than the short term options and are should therefore be pursued. It is 

suggested that a watching brief be maintained on EGIP, HML and National 

Timetable Recast developments in order to ascertain if opportunities arise for an 

earlier implementation of any long term options. Effectively the preferred 

solution should be matched to any opportunity arising. However ultimately the 

Glasgow – Aberdeen “all stations” service is the best long term option.  

Detailed Appraisal of Station Options 

13.87 Chapter 10 describes the further development work undertaken for the three 

stations identified in the outline appraisal to be the strongest performing 



Appraisal Report  

 

 

117 117        117  
       

options: enhanced Gleneagles; Blackford; and Dundee West. This information has 

been used to inform the detailed appraisal of these station options. All station 

options have been appraised as an overlay on top of the preferred Package 2 

Phases 1-2 for the purposes of the economic appraisal (see above for more detail 

on the service packages). The output of this appraisal is the preferred set of 

station options for inclusion in the preferred option. 

13.88 The detailed Appraisal Summary Tables for each station option are contained in 

Section C4 of Appendix C and their outputs are summarised in the following 

paragraphs.  

Environment 

13.89 Considering all environmental criteria the enhanced Gleneagles station is 

regarded the strongest of the three options due to the minimal construction 

works required. 

Noise and vibration 

13.90 It can be expected that Blackford and Dundee West will have a neutral impact on 

noise and vibration during and post construction. Gleneagles has a neutral 

impact as there is likely to be minimal additional noise and vibration arising as a 

result of increased station usage and 1 extra train per hour compared to the 

existing train station noise level. 

Global air quality – carbon dioxide (CO2) 

13.91 All station proposals are thought to have a neutral impact to global CO2 

emissions. It is assumed that facilitating access to train services will marginally 

contribute to reduced car journeys albeit the benefits are so   

Local air quality – particulates (PM10) 

13.92 Similarly the local PM10 emissions are expected to improve as all station 

proposals have a minor positive impact by stimulating a modal shift to train from 

private car journeys. 

Local air quality – nitrogen dioxide (NO2) 

13.93 Nitrogen Dioxide emissions are also likely to reduce as people opt to take more 

sustainable travel options. Given that the geographical scope of the service and 

the population centres served by the line / service, it is expected that 

collectively, there will be minor positive improvements. 

Water quality, drainage and flood defence 

13.94 All station sites do not present any issues with regards to water quality, drainage 

or flood defence. 

Geology 

13.95 No site proposal requires to alter the rocks, soil and minerals of the area thus a 

neutral impact was given to all three stations for geology. 

Biodiversity 

13.96 Blackford,  Dundee West and enhanced Gleneagles stations are all considered to 

have a minor negative impact on biodiversity. It could be expected that the 

greater land requirement and construction process to achieve the Blackford and 
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Dundee West proposals will cause some marginal impacts to flora and fauna on 

site.  

Landscape 

13.97 Due to the new infrastructure proposed at Blackford and Dundee West there will 

be minor negative impacts on landscape. Gleneagles is also a minor negative 

impact due to the provision of a new road. 

Visual amenity 

13.98 All three stations have a minor negative impact on visual amenity. The 

conversion of green land into hard infrastructure and car parks is generally less 

appealing to onlookers, albeit the impact of this would be managed through 

screening and environmental enhancement. 

Agriculture and soils 

13.99 No impact has been noted in the three station appraisals with regards to 

agriculture and soils hence a neutral impact score is awarded. 

Cultural heritage 

13.100 No cultural heritage issues exist on the proposed Dundee West or Blackford 

station sites thus a neutral impact score is awarded. Gleneagles station building 

however is Grade 2 listed. As Historic Scotland’s objective is to keep all listed 

buildings active, the proposal to enhance Gleneagles station contributes 

positively to this and therefore receives a minor positive score. Consultation with 

Historic Scotland and Perth and Kinross Council confirms this approach. 

Accidents 

13.101 For all three station proposals, there will be a negligible effect on annual 

personal injury accidents or change in the balance of accident severity.  

Security 

13.102 Personal security benefits are expected in all three options as a result of the 

installation of CCTV, lighting and greater footfall. 

Economy  

13.103 Shown in the table below are the economic outputs from modelling each station 

proposal overlaid on the separate Glasgow – Perth and Perth – Arbroath shuttle 

services (Package 2,3 and 4 – Phase 2). This was the short and medium term 

service which best met the planning objectives.   

 

TABLE 13-5 STATION OVERLAYED ON SERVICE OPTION ECONOMIC OUTCOMES  

STATION BCR SUBSIDY (£000s) 

Package 2 Phase 2 service  2.7 £28,088 

Enhanced Gleneagles 2.5 £29,956 

Blackford 2.5 £29,735 

Dundee West 3.0 £23,107 
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13.104 Clearly Dundee West is the only new station which, over the 60 year appraisal 

period, improves the BCR of a base service option and reduces the government 

subsidy through the additional revenue generated.  

13.105 Enhancing Gleneagles and a new station at Blackford have almost identical BCRs 

and subsidy requirements. However, both still weaken the economic case of the 

base service.  

Transport Economic Efficiency – TEE 

13.106 This section sets out the overlaid economic impacts of new station options in top 

of the preferred Package 2 in the short term. 

13.107 Table 13-6 shows the total benefits of the preferred option Package 2 in the 

short term plus a given new station. Table 13-7 shows the incremental benefits 

of the station over the service improvements on their own as outlined for 

Package 2 Phases 1 and 2 in Table 13-2.  

13.108 These two tables show that by adding any of the new stations, the BCR remains 

positive but in the case of Dundee West, actually increases the base position. 

Dundee West also demonstrates a reduction of £2.5m in Present Value of Costs 

(PVC). This is because the station is forecast to generate more revenue than the 

cost to build and operate the station over the appraisal period.  

13.109 Whilst Dundee West is the only station to give an incremental benefit on top of 

the initial service, both Blackford and an enhanced Gleneagles option only 

reduce the BCR by a small amount and provide an improved NPV overall. Also 

apparent is that the building of a new station at Blackford provides only 

marginally higher benefits and higher costs than the refurbishment of the 

existing station at Gleneagles. 
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TABLE 13-6 ANALYSIS OF MONETISED COSTS AND BENEFITS - PACKAGE 2 PHASE 2 WITH 

STATION OVERLAYS 

£000s 2002 prices and values Gleneagles Blackford Dundee 

Noise              156             159           188  

Local air quality              199             202           239  

Greenhouse gases              267             272           322  

Journey ambience               -                 -              -    

Accidents           1,923           1,957        2,317  

Consumer users          90,752         91,092       94,821  

Business users and providers               -                 -              -    

Reliability               -                 -              -    

Option values               -                 -              -    

Present value of benefits (PVB)         93,297        93,682      97,886  

        

PUBLIC ACCOUNTS       

Present value of costs (PVC)         37,398        37,396      32,272  

        

OVERALL IMPACTS       

Net present value (NPV)         55,899        56,286      65,615  

Benefit to Cost Ratio (BCR)              2.5             2.5           3.0  
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TABLE 13-7 ANALYSIS OF MONETISED COSTS AN BENEFITS – INCREMENTAL BENEFITS OF 

NEW STATIONS COMPARED 

£000s 2002 prices and values Gleneagles Blackford Dundee West 

Noise                 3                5            35  

Local air quality                 3                7            43  

Greenhouse gases                 5                9            59  

Journey ambience               -                -             -   

Accidents               34               68           428  

Consumer users              340             680        4,409  

Business users and providers               -                -             -   

Reliability               -                -             -   

Option values               -                -             -   

Present value of benefits (PVB)             385            769       4,974  

        

PUBLIC ACCOUNTS       

Present value of costs (PVC)          2,629          2,626  -2,498  

        

OVERALL IMPACTS       

Net present value (NPV) -2,244  -1,857       7,471  

Benefit to Cost Ratio (BCR) -0.2  -0.2           0.4  

 

Economic Activity and Locational Impacts – EALI 

Local economic impacts 

13.110 Current business use of the route is limited to travel between the key centres of 

Dundee, Perth, Stirling and Glasgow. All three new/enhanced station proposals 

will increase accessibility to these destinations from intermediate stations and 

will therefore bring GVA benefits to local businesses and may lead to an increase 

in local output and employment, particularly over the key centres of Stirling, 

Perth and Dundee. 

13.111 Dundee West station is located to offer a viable commuting option to those 

working at the Technology Park and Ninewells Hospital.  
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Transport integration 

13.112 Equally all three station options enhance transport interchanges with real time 

visual display information for passengers and a remote public address / help 

system. Waiting areas and disability accessible facilities will improve the travel 

experience for all. 

Transport land-use integration 

13.113 Each proposal to a certain degree encourages transport land-use integration. 

Blackford and Dundee West enhance links to employment sectors. Additionally 

Dundee West improves the link to the health services of Ninewells hospital. 

Gleneagles station has the potential to link to new proposed housing 

developments in the surrounding area. 

Policy integration 

13.114 Each station proposal has a strong positive fit with National, Regional and Local 

policy and, in particular, a strong positive fit with the TACTRAN Regional 

Transport Policy. 

Community accessibility 

13.115 Dundee West enhances community accessibility to the greatest extent as it is 

located close to existing bus services, cycle and pedestrian routes with a large 

potential walk in catchment. 

13.116 In comparison Gleneagles and Blackford’s relative isolation to their catchments 

makes driving to an onsite car park at the station the primary means by which 

people can access it. Gleneagles is remote from other local services: without 

good local bus integration to and from the station there is little scope for this 

proposal having a higher impact on community accessibility. 

Comparative accessibility 

13.117 In terms of the ability to access opportunities and services within the key 

regional centres, the majority of all social groups and spatial areas are likely to 

benefit from the enhanced travel facilities and opportunities in the three 

options.  It is noted in the cases of Blackford and Gleneagles that this is 

dependent on how well current bus services operate to and from the station 

from the wider catchment area.  

Station Option conclusions 

13.118 In accordance with the qualitative and quantitative information gathered the 

strongest option in terms of economic returns, integration and community 

accessibility is Dundee West. 

13.119 Economically, the enhanced Gleneagles station and provision of a new station at 

Blackford give a poor return, individually. This is due to the relatively low 

catchment in the area and the fact that a station already exists at Gleneagles. It 

would not be practicable to close Gleneagles due to its historical significance 

and the fact it provides a twice daily stop for Inverness - London services.  

13.120 Stopping ScotRail services at both Gleneagles and Blackford would incur journey 

time disbenefits for other passengers on the service. These would become 

significant in monetary value when Glasgow - Inverness services are increased in 

frequency (through the Highland Main Line project). Stopping all ScotRail 
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services at Blackford and only using Gleneagles for the intercity services results 

in a net increase in operating cost for the rail network which is not offset by the 

slight increase in patronage which may be generated.  

13.121 At the present time, Gleneagles only receives a limited rail service. Provision of 

an hourly service to the current facility will in its own right make a significant 

improvement to rail accessibility for the local communities. Furthermore some 

of the suggested enhancements, such as step free access, have to be delivered 

by the rail industry at some point. Funding is in place to undertake such works at 

all stations but it will take considerable time to reach lower patronage stations 

such as Gleneagles. Enhancement of Gleneagles also aligns with the planned 

improvements to the A9 trunk road as it would allow closure of the existing 

access from the A9.  

13.122 There is little difference between the performance of Gleneagles and Blackford 

options against planning objectives and the STAG criteria.  

13.123 The principle benefit to the population in this areas is realised through providing 

an hourly rail service to Glasgow and Perth. This can be achieved most cost 

effectively using the existing station at Gleneagles. The patronage increases 

above this base increase forecast to be generated by an enhanced Gleneagles or 

a new Blackford do not perform well economically. Opportunities exist to link 

the Gleaneagles improvement works to a number of other committed schemes 

such as “Access for all”, local developments affecting the A823 and the grade 

separation of all junctions on the A9 between Dunblane and Perth. 

13.124 It is recommended that focus is maintained to try and coordinate earlier delivery 

of the access for all and A9 trunk road interfaces for Gleneagles station. This 

would help avoid the constraining of growth when it was provided with a regular 

hourly service to Perth and Glasgow. 

13.125 Accordingly we conclude that following introduction of an hourly ScotRail service 

at Gleneagles in the short term, efforts to focus on realising the opportunities to 

improve access and facilities here will be better served than on providing a new 

station at Blackford.   
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14 Risk and uncertainty  

Introduction 

14.1 In appraisals there is always some difference between what is expected and 

what eventually happens. As a result it is important to identify and mitigate risks 

and make allowances for Optimism Bias. The aim of taking account of these is to 

obtain the best possible estimates of the costs and benefits of each option.  

14.2 This chapter describes the principle risks identified which could affect delivery 

of both the proposed new services and new stations.  

Risk identification, assessment and mitigation 

14.3 During the Option Development and Further Development of Options phases risks 

to both cost and deliverability have been logged as they became identified. 

During the detailed appraisal phase further risks were identified relating to the 

accuracy of demand forecasts and the magnitude of benefits actually realisable. 

We describe the key risks relating to provision of service and new stations in the 

sections below. 

Costs 

14.4 We have used the same format for development of all capital cost estimates in 

the appraisal: 

I Produce a high level bill of quantities from preliminary design; 

I Develop an estimate of construction cost using typical unit rates from recent rail 

enhancement projects in Scotland, eg. Stirling – Alloa – Kincardine, Airdrie – 

Bathgate, Ayrshire Platform extensions, Larkhall – Milngavie, Gartcosh and 

Laurencekirk Stations; 

I Develop an estimate of non – construction costs using overlay percentages of 

construction costs for: 

I Contractor preliminaries (15%); 

I GRIP Stages 1-4 design development (5-10%); 

I GRIP Stage 5 detailed design (5-10%); 

I Project Management (12%); and 

I TOC compensation (3%). 

I The number of Tiii possessions required are estimated and costs applied at 

£2,000 per possession; 

I Land acquisition costs have been estimated where purchase outwith the existing 

railway boundary is required; and 

I Optimism bias has been applied at 44% to the sub-total of all items above.  

14.5 Optimism Bias has been applied In accordance with the Green Book Guidance. 

The base cost derived from each estimate, ie. the total excluding optimism bias, 

was cross referenced with the out-turn costs of the recent similar projects 
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described in paragraph 14.4. The variances between actual out-turn cost and our 

estimates were +/- 15%. In accordance with the optimism bias guidance, we have 

therefore applied a 44% uplift rather than 66% in order to reflect higher levels of 

confidence in the base estimate.   

14.6 The estimates for each element of capital cost are summarised in Chapter 10 and 

detailed in the Engineering and Operations report. Rates used in the construction 

of the estimates have been confirmed as appropriate by Network Rail and Fist 

ScotRail.  

14.7 Whilst the works proposed are technically straightforward, there are a number of 

specific project risks identified in the paragraphs below which require detailed 

site investigations in order to fully define their extent. Once these risks are more 

fully understood, it will be possible to undertake a Quantified Risk Assessment to 

model the cost provision required to manage these identified risks and the 

Optimism Bias will be able to be reduced.  

Train Services 

14.8 All train service options developed have focussed on providing a service which 

can be implemented at minimal capital cost. Accordingly the only capital 

expenditure required to allow the services to be implemented is installation of a 

CCTV tail light camera at Arbroath Signal Box. This equipment is relatively 

straightforward to install and does not require to be interlocked with the on-

track signalling equipment – its purpose is to provide the signaller with a real 

time visual display of the train’s location. No inspection was undertaken of 

Arbroath signal box prior to developing the cost estimate therefore as well as the 

base cost for the camera, monitor and cabling we have included a sum to 

accommodate minor internal modifications of the signal box.  

14.9 It should be noted the provision of a CCTV tail light camera is the mitigation to 

ongoing performance risk where proposed new services turning back at Arbroath 

interfere with normal running of express and freight services heading to 

Aberdeen. In conjunction with robust timetable planning, the tail light camera is 

the most cost effective means of keeping high performance levels and avoiding 

penalty payments being incurred by the TOC for delaying both the proposed new 

and current services.   

14.10 We have identified two key cost risks to the infrastructure works required at 

Arbroath: 

I Our preliminary design does not identify specific cable routes. Detailed site 

surveys will be required to complete GRIP stage 3 and 4 design. These will 

identify the best route for cabling between the camera and the signal box. We 

have made provision for 200m trough route in the base estimate. This distance is 

based on the assumption that there are available ducts in the platform and an 

undertrack crossing to run the required cable through, ie. this project will just 

need to run troughing from the installed camera to the nearest available existing 

duct or trough route. In the worst case, there will not be an existing platform 

duct and undertrack crossing with spare capacity and this project will require to 

provide these in their entirety for the new cable run, from camera to signal box. 

Installation of platform ducts are expensive at circa £50 per linear metre and an 

undertrack crossing at circa £70k.  
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I Our preliminary design does not identify where within the signal box the monitor 

for the tail light camera should be located. We have made a £10k provision 

within the construction costs in the estimate to provide for minor modifications 

within the signal box. A detailed survey and consultation with the signallers will 

be required to assess the most suitable location for the monitor and scope the 

internal works required to the signal box to accommodate the monitor.  

14.11 The extent of these risks will be confirmed during the next stage of design 

development and before any contractual commitment to proceed is made. 

Overall we believe our estimate for this element remains conservative and the 

actual installation cost will be achieved for less than the £240k used in the 

appraisal.  

Stations 

14.12 A preliminary design and specification has been produced for the three station 

options which have been identified by the outline appraisal process as being 

worth further investigation. The cost estimate for each was constructed in the 

same manner as described in paragraph 14.4. The resulting cost estimates, 

including 44% optimism bias, are 10-20% more expensive than comparable 

stations modified or constructed in Scotland over the last 5 years, namely Alloa, 

Gartcosh, Laurencekirk, Livingston North and Uphall. This provides some 

confidence our estimate for these elements are conservative and the actual 

delivery costs will be achieved for less than the values used in the appraisal. The 

capital cost estimates for the stations are documented in chapter 10 and 

detailed in the Engineering and Operations Report.  

14.13 We have identified the following key risks for the proposed station works at 

Gleneagles, Blackford and Dundee West: 

I Land acquisition consents and costs – the proposed new stations at Dundee West 

and Blackford have been sited to make use of Network Rail and Local Authority 

owned land. Highland Spring may have an interest in part of the proposed 

Blackford site. Actual ownership of the sites should be confirmed in the next 

phase of design development. Provision has been made in the capital cost 

estimates for land acquisition but not for the significant costs associated with 

promotion of a Transport & Works Order. The new road proposed to Gleneagles 

station will require powers to compulsory purchase land. An opportunity exists to 

obtain these as part of the A9 dualling project which could then close the 

current access to Gleneagles station from the A9. The ownership of the land over 

which the proposed access road runs has been investigated and confirmed as the 

local estate owner. It is not known if options are held on this land by developers. 

The actual construction programme for the new station works will be dependent 

upon the timeframe required to acquire the land. Best practice is to have legal 

title to the land prior to awarding construction contracts;  

I Blackford station will generate increased vehicle traffic flows through the centre 

of the village. A study will be required to assure the local authority and the 

community that these will not have a detrimental impact on the local 

community. Costs have been included for relocating the minor road junction to 

the north of the level crossing to improve sighting and avoid conflict with the 

station platform; 
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I The up platform at Blackford is presently restricted to a 4-car length due to the 

presence of existing sidings. It has been assumed these can be recovered in order 

to provide space for a standard 6-car platform. Costs for track and signalling 

recoveries are contained in the cost estimate, however the sidings are believed 

to be owned by Highland Spring rather than Network Rail and consultation has 

not taken place to clarify if these assets can be removed. If this is not possible, 

it is theoretically possible to construct Blackford with a 4-car platform however 

recent practice has been for all new stations to have a minimum of 6-car 

platforms. We have assumed that closure of Gleneagles is not a practicable 

option and would generate significant opposition. If this was to be considered, 

the platforms at Blackford would have to be increased to over 200m in length to 

accommodate the NXEC and Cross Country services which currently call at 

Gleneagles. The cost for these would be additional to that currently detailed in 

the estimate;  

I The proposed station at Dundee West sits over a main Scottish Water sewer. 

Development over and adjacent to the sewer is not prohibited but an asset 

protection agreement would have to be negotiated with Scottish Water and 

through this, they would have a right to approval of the design and construction 

method statements. A sum is contained within the capital cost estimate to 

account for additional work as a result of this interface, however full 

consultation should take place with Scottish Water in the next phase of design 

development in order to understand the design and construction requirements;   

I All station works are adjacent to the existing railway line and consent from 

Network Rail will be required. If the station works are to be delivered by a 3rd 

party then an asset protection agreement will be required. If Network Rail is to 

be commissioned to deliver the station works, separate agreements for delivery 

of the design and implementation phases will require to be executed. The time 

taken to secure funding, agree roles and responsibilities and implement such 

agreements should not be underestimated – up to 6 months is common;  

I Works at Gleneagles station will require Listed Building Consent from the Local 

Authority. Close consultation should take place between the designer, asset 

owner (Network Rail) and the local authority prior to any submission in order to 

ensure smooth granting of this consent;  

I All three stations require to use existing lineside railway telecommunications 

cables to carry signals for the public address system, customer information 

screens and passenger help points. The lineside infrastructure is known to exist 

in all locations however specific surveys will be required to ensure there is 

sufficient capacity in the existing equipment to carry the new communications. 

The cost estimates do not provide for running of additional lineside cables.  

I It has been assumed power supplies can be obtained at a reasonable cost from 

the Regional Electricity Company at Dundee West, Blackford and Gleneagles. All 

three sites are currently close to existing power networks so this is not 

anticipated to be a particular problem. It does require to be verified at the next 

stage of design development; and  

I Full site surveys have not been undertaken and will be required to inform GRIP 4 

design. Ground conditions appeared suitable at all sites but Blackford and 



Appraisal Report  

 

 

129 129        129  
       

Dundee West both require some form of retaining structures to allow 

construction of one platform.  

14.14 Prior to construction of Dundee West, it is proposed to stop services at 

Invergowrie. This station presently receives only a few services per day. 

Improvement works would be required to platform surfaces and lighting before 

services could commence. First ScotRail has “grandfather” rights to operate 3 

car trains at this station. However further risk assessment will be required to 

determine if use of selective door operation is acceptable for the estimated 

patronage, which is considerably more than presently handled at the station. In 

order to ensure all potential costs have been considered in the appraisal, a cost 

estimate has been developed for improvement works to Invergowrie station. 

Most should legitimately be met by Network Rail as responsible owners in brining 

their asset up to appropriate condition, rather than as project costs. The scope 

of Network Rail versus third party funded works requires to be clarified and 

agreed during the next phase of design development so that the business case for 

stopping at Invergowrie can be fully understood before contractual commitments 

are made. The appraisal has been undertaken including expenditure of £800k at 

Invergowrie in 2011 prior to services commencing. This is to reflect the worst 

possible case. 

14.15 The long term aspiration is to relocate Invergowrie services to a new station at 

Dundee West. Therefore it is not prudent to provide significant capital 

expenditure at a station which will be programmed for closure.  

Operating Costs 

14.16 Operating costs have been developed for services and stations using values from 

recent projects in Scotland.  

14.17 Train service operating costs include for: 

I Lease of rolling stock;  

I Cleaning and servicing of rolling stock; 

I Appointment of additional traincrew – drivers and guards; 

I Fuel cost; and 

I Variable track access charges.   

14.18 Station operating costs have been assumed to have two distinct elements:  

I Long term charge to Network Rail for renewal / heavy maintenance; and 

I Annual light maintenance & utility costs for TOC. 

14.19 No changes in operating or lease costs to existing stations are envisaged as a 

result of the provision of the proposed new train services.  

14.20 Where capital investment is proposed either to enhance existing stations or 

provide a new station, an estimate of the annual operating cost has been made.  

14.21 It has been assumed that a new station at Dundee West would replace the 

current Invergowrie station. It is recognised that operating costs for both 

stations are not identical so an allowance has been made for increased costs of 

Dundee West over Invergowrie, even although the quantum of stations on the 
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network would remain the same. Conversely it has been assumed that Gleneagles 

station would remain open even if a Blackford station was constructed, in order 

to provide a halt for the NXEC and Cross Country services. Accordingly operating 

costs for both stations have been included for in the appraisal model. 

14.22 Greenloaning signal box is presently not staffed by Network Rail and control of 

this section of route is managed from Dunblane and Blackford. We have not 

included costs for staffing of Greenloaning signal box as this project does not 

propose to increase traffic over this section of route compared to that currently 

experienced – the new services proposed run only in the off peak as there is 

already peak hour services between Glasgow and Perth over this section of 

route. Acceptance of trains by Dunblane signal box from Blackford is an ongoing 

performance issue and will be resolved by the EGIP programme through 

infrastructure modifications. There is a risk that Network Rail require 

Greenloaning Signal Box to be staffed to mitigate performance impacts. This is 

estimated to cost £60-£100k pa. However the modelling undertaken by the 

project shows this risk to be small.  

14.23 In summary, all potential operating costs are believed to have been accounted 

for in the appraisal.  

Benefits 

14.24 In order to forecast benefits, including annual revenue, the industry standard 

MOIRA forecasting model has been used. This is accepted practice for the rail 

industry and the outputs generally well understood. We have input the 

developed timetables into MOIRA and reviewed the outputs. Specific focus has 

been given to the services which are deliverable in their own right, ie. not 

reliant on intervention or expenditure by other projects: 

I Glasgow – Perth hourly shuttle; 

I Glasgow – Perth hourly shuttle with two hourly extension to Arbroath; 

I Perth – Arbroath hourly shuttle; and 

I Perth – Aberdeen hourly shuttle achieved through combining the Aberdeen – 

Glasgow and Edinburgh express services.  

14.25 Benefits have been forecast as a sensitivity rather than as part of the full 

appraisal for the following services, because the availability of paths to run 

these services on is dependent upon how other projects progress: 

I Glasgow – Arbroath hourly service; 

I Glasgow – Aberdeen hourly “all stations” service; and 

I Perth – Aberdeen hourly service.  

14.26 This approach of not counting the benefits of the longer term services means 

focus is maintained on those options which are implementable. Information is 

then available to make a case for further incremental improvement depending 

upon actual take up of the proposed services and how the other projects 

progress in creating opportunity for the next stage of service expansion.  

14.27 The MOIRA outputs were checked against catchment models developed for the 

route to ensure that realistic proportions of usage were being applied at each 
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station. MOIRA did not output realistic data for the following stations which 

currently receive low levels of service: 

I Gleneagles; 

I Broughty Ferry; 

I Monifieth; and 

I Invergowrie. 

14.28 Outputs from the catchment models were overlaid onto the MOIRA outputs to 

ensure anticipated demand from these communities was being properly reflected 

in the forecasts.  

14.29 Lastly, a conservative ramp up of patronages was assumed in the benefits 

calculation: 40% of forecast patronage in year one of service, 70% in year two 

and only reaches 100% in year three.  

14.30 The economic climate at the time of preparing this report is poor. The earliest 

new services are proposed for implementation is December 2010 with the first 

capital investments required to allow the next phase of services to commence in 

December 2011. New stations are treated as a sensitivity to the business case 

and not factored to be operational until Dec 2017. Accordingly we have used 

normal assumptions of inflation and growth rather than the specific indices at 

the time of writing, ie. we have assumed the current economic conditions will 

not prevail for a significant part of the appraisal period and inflation will be 

higher than current levels. We believe this contributes to establishment of a 

realistic but conservative benefits and revenue case over the appraisal period.  

14.31 A number of sensitivity tests were also created and modelled against Phase 2 of 

Package 2 – an hourly Glasgow Perth and hourly Perth Arbroath service.  

14.32 The first sensitivity test used the STPR Growth rates, but removed the 

abstraction that had been implemented at Dundee. The second sensitivity test 

kept the abstraction at Dundee but used RIFF-Lite growth factors which are 

likely to better reflect the ‘stalling’ of growth due to the recent economic 

downturn. The outputs are summarised in the table below. 

 

TABLE 14-1 SENSITIVITY TESTS OVER 60 YEAR APPRAISAL PERIOD 

Service Option BCR Subsidy Revenue 

Central Case using STPR Growth and assuming abstraction 2.67 £28,088 £31,767 

Sensitivity test one using STPR Growth with no abstraction 3.7 £18,257 £41,619 

Sensitivity test two with RIFF Growth and assuming 

abstraction 

2.83 £28,607 £31,248 

 

14.33 This shows the conservative approach taken to abstraction estimates and the 

fact there is little difference between STPR and RIFF growth assumptions over 

the entire appraisal period.  
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Construction risks 

14.34 The specific construction risks to each site have been described in paragraphs 

11.6 – 11.15 of the cost section above. At this stage all construction risks are 

likely to result in a cost impact. In this project, all of the proposed construction 

sites are some distance from sensitive receptors and the complexity is really 

through working adjacent to an operational railway line and roads.   

14.35 No novel technology or approvals are required as part of the proposed schemes 

and considerable experience has been developed in the last 5 years in 

constructing new stations in particular.  

14.36 Providing sufficient time (ie. 18 months) is programmed into the design 

development phase to understand and manage how all required consents are to 

be obtained and agree clear delivery roles and responsibilities between the 

funding, delivery and asset protection parties, the construction programme 

should be relatively straightforward and completed within 2 years.  

14.37 Given the known funding constraints on capital investment, there should be no 

significant pressure to compress the construction works into potentially 

unrealistic timescales. When this happens generally costs increase above budget, 

primarily due to the lack of an agreed plan and division of roles and 

responsibilities between the key parties or funder, asset owner (Network Rail), 

asset operator (TOC or Network Rail) and delivery organisation.  

Operational risks 

14.38 The key operational risk is the performance impact of running additional services 

in the Glasgow – Arbroath corridor, ie. will the new services result in delays or 

poorer reliability to existing services? Railsys modelling has been undertaken to 

understand the potential impacts of the proposed new services on the existing 

network. This modelling shows both the Glasgow – Perth with two hourly 

extension to Arbroath and the separate Glasgow – Perth and Perth – Arbroath 

shuttles can be implemented without having detrimental performance impacts 

on the rest of the network.  

14.39 The longer term services listed in paragraph 14.25 cannot be implemented until 

the available capacity in the Glasgow – Stirling corridor following implementation 

of EGIP is understood and/ or significant infrastructure works have addressed the 

existing capacity constraints caused by the single track section at Usan. To 

address the risk of these schemes not happening during the appraisal period of 

this project or not providing the outputs which benefit this project, our appraisal 

treats the long term aspirations as a sensitivity rather than part of the core 

business case.  

14.40 We have timed Phases 1 and 2 of each option to align with standard rail industry 

planning horizons in order to allow sufficient time to secure the required 

resources – rolling stock and train crew – and bid for timetable paths. For 

services commencing in December 2010, the timetable bidding process will 

commence in September 2009.  

14.41 The process for December 2011 services will commence in September 2010. By 

this point, Transport Scotland and First ScotRail will have completed their rolling 

stock deployment plans for the remainder of the current franchise and the 

availability of units will be known. Our operating cost estimates include for lease 
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costs of units from this phase onward and it is recognised that a number of 

projects will be competing for a limited pool of rolling stock. If the redeployed 

units are allocated to other projects the opportunity exists to leave vehicles on a 

short term basis (to the end of the franchise) from another TOC or Rolling Stock 

Leasing Company. The lease charges for vehicles leased on a short term basis 

may be higher than the charges currently paid in the existing franchise.  

14.42 The timetables devised for the early phases of each package require some 

flexing of existing freight services. Again the railsys modelling indicates the 

flexing can be accommodated and the services will arrive at their designation 

within acceptable tolerances of their current timetabled time. However, it is 

only through the timetable bidding process that the full acceptability of these 

proposed flexes to the freight operators will be confirmed. The separate Glasgow 

– Perth and Perth – Arbroath shuttles has most scope to work around the freight 

services to arrive at a compromise acceptable to both operations, albeit the four 

Arbroath – Glasgow through services per day currently timetabled may have to be 

sacrificed as part of timetabling compromises. The Glasgow – Perth with a two 

hourly extension to Arbroath has more pathing constraints and an acceptable 

compromise is likely to be more difficult to reach with the freight operators.  

14.43 A similar interface exists with the NXEC and Cross Country services to Inverness 

and Aberdeen. The particular clash is with the proposed 09.45 Perth – Arbroath 

service and return working at 10.38 where there is a clash with the NXEC 

Aberdeen – London service at Dundee. In the worst case a Broughty Ferry or 

Monifieth stop will require to be removed in order to maintain timing.  

14.44 The medium term operational risk is fit with the developing timetable for 

Highland Main Line (HML) project. Again, separating TERS services either side of 

Perth will minimise conflicts with HML. The developing HML timetable may 

therefore result in the need to lose the four Arbroath – Glasgow through services 

per day currently identified in the draft timetable.  

14.45 In summary, the draft timetables for the early phases of packages 1 and 2 have 

been verified as robust by railsys modelling. However further consultation will be 

required with other TOC’s and freight operators before the timetable can be 

finalised. This is likely to result in further changes, albeit minor. The separate 

Glasgow – Perth and Perth – Arbroath shuttle service proposed in packages 2 and 

4 would appear to be more operationally robust in the longer term than the 

Glasgow – Perth with a two hourly extension to Arbroath.  

14.46 Future phases providing services from Glasgow or Perth to Aberdeen are reliant 

on other schemes taking place and accordingly have not formed part of the 

reported business case.  

14.47 Railsys modelling has confirmed that the timetable for a Perth – Aberdeen 

service achieved through running the Aberdeen – Glasgow and Edinburgh express 

services as a single train as far as Dundee does not provide reliable levels of 

performance.  

Political risks 

14.48 The study corridor from Glasgow to Aberdeen is significant in a national context 

as well as covering seven Local Authority areas and three Regional Transport 

Partnership areas.  
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14.49 The study has kept a firm focus on fitting with committed and proposed national 

and local rail schemes affecting the study corridor.  

14.50 The study has adopted an incremental approach to providing the new services in 

order to minimise investment required and allow flexibility in the long term.  

14.51 Lastly the initial phases have been developed to make use of existing 

infrastructure and rolling stock resources in order to minimise operating costs. 

Accordingly levels of subsidy required to commence services are low. 

Improvements can then be delivered to the base service as and when funding 

and resources are available. This also gives the local communities a change to 

prove the value of the new services in making rail a viable public transport 

choice in the TACTRAN area.  

14.52 Consultation undertaken as part of the study has shown high levels of support for 

the proposals. Due to the incremental delivery approach and the focus on 

minimising operating cost and ensuring fit with committed schemes there are 

elements with considerable support which have not been recommended as part 

of the preferred option (eg. Blackford station) or are not programmed to come 

into force until the long term (eg. Dundee West station and services to 

Aberdeen).  

14.53 The principle political risk is therefore a risk that focus is given to the items not 

proposed for delivery rather than the early benefits which can be achieved 

through the incremental proposals. Ultimately it is much easier to make the case 

for a new station when there is an existing train service with well understood 

costs and revenues which could stop at it.  

14.54 Decision timescales are also relatively short if services as proposed are to 

commence in December 2010 with Phase 1 of each option, the Perth – Glasgow 

shuttle. Work to refine and consult the timetable should commence in 

September 2009 to fit with standard rail industry planning timescales.  

14.55 The early phases of implementation rely on redeployment of rolling stock within 

the ScotRail franchise, making available the 2 additional units required to 

operate services north of Perth. There are a number of projects around Scotland 

which will be vying for these units and it is assumed their eventual allocation will 

be based upon factors where they will provide greatest benefit for the cost of 

deployment. We believe the TERS proposal will justify serious consideration 

being given to use of these resources between Perth and Arbroath.  
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15 Preferred option 

15.1 The appraisal process has clearly demonstrated there is a very good business 

case for implementation of new rail services across the TACTRAN corridor, both 

in the short and longer term. The two short term options complement both the 

existing timetable and committed projects such as Highland Main Line and 

Edinburgh – Glasgow Improvements Programme. The medium and longer term 

options complement STPR proposals for improving rail transport between the 

North East and the Central Belt. Above all, the longer term proposals are flexible 

meaning they will not constrain the continuing improvement of the Scottish rail 

network.  

15.2 This chapter proposes preferred solutions for the short / medium and long term 

whilst recommending that the variety of delivery solutions developed during the 

study  are not discounted completely until more certainty exists as to how the 

rail network will be operating in 2017.  

15.3 The preferred option is summarised in Table 15-1 

 

TABLE 15-1 PREFERRED OPTION FOR TERS SERVICES 

Timescale Service Comments 

Dec 2010 Hourly Glasgow – Perth 

service calling at Stirling, 

Dunblane  and Gleneagles 

Is already under 

consideration for 

introduction by Transport 

Scotland. 

Dec 2011 Addition of hourly Perth – 

Arbroath service calling 

at Invergowrie, Dundee, 

Broughty Ferry, Monifieth 

and Carnboustie  

Requires 2 or 3 diesel 

multiple units to be 

released from other 

routes – opportunity 

timed for Edinburgh – 

Bathgate stock. 

Dec 2016 (post EGIP) Replacement of the 

above separate services 

with an hourly Glasgow – 

Arbroath service 

Requires capacity 

improvements at Glasgow 

Queen Street and major 

timetable recast. Both 

are being developed by 

EGIP. 

Beyond Dec 2017  Replacement of the 

above with an hourly 

Glasgow – Aberdeen all 

stations service 

Requires infrastructure 

enhancements at Usan to 

create the required track 

capacity. These works 

are within the identified 

scope of STPR project 23. 
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Short and medium term 

15.4 Implementation of a Glasgow – Perth service is the initial phase for all four 

service packages. This service can be provided through resources available 

within the current franchise as services already operate in the peak hours. 

Accordingly operating costs are low. Revenue is expected to be around 65% the 

estimated annual operating cost of £655k. No infrastructure works are required 

to implement this service.  

15.5 The process to develop timetable bids would have to commence in September 

2009 to permit services introduction in December 2010.  

15.6 The next phase requires two or three diesel multiple units (DMU’s) to be made 

available. The service can be reliably operated with two units but the train 

operating company may seek to use three in order to rotate rolling stock 

between routes more effectively and have the lowest impact on the performance 

of other services. It is known a redeployment of the ScotRail fleet will take place 

after Airdrie – Bathgate commences operation in December 2010. Four or five 

DMU’s will be made available following this redeployment but it is known a 

number of schemes are “competing” for them.  

15.7 Comparison of key elements for each of the short term options is shown in Table 

15-2. 

TABLE 15-2 COMPARISON OF SHORT TERM SERVICE OPTIONS 

Service Estimated 

annual 

operating 

cost 

Estimated 

annual 

revenue 

Subsidy 

over 60 

year 

appraisal 

period 

Benefit 

Cost 

Ratio 

Planning 

objective 

score 

Estimated 

annual 

journeys – 

start up 

Hourly Glasgow – 

Perth with two 

hourly extension to 

Arbroath 

£2.2m £1.1m £21.0m 3.1 9/16 263,000 

Separate hourly 

Glasgow – Perth 

and Perth – 

Arbroath services 

£2.6m £1.3m £28.1m 2.7 12/16 312,000 

 

15.8 Extending the Glasgow – Perth service to Arbroath on a two hourly basis is the 

least expensive means of improving connectivity across the complete TACTRAN 

area. This option (Package 1 - Phase 2) is the best economically performing of all 

packages and phases considered with a BCR of 3.1 and the lowest cost to 

government of £23.5m over the appraisal period. Whilst the benefits are good, it 

is recognised there remains a significant subsidy required to implement this 

service. This option performs well against the planning objectives because of the 

direct connectivity provided to Glasgow.   

15.9 However, the principle disadvantages of the Glasgow – Perth with two hourly 

extension to Arbroath service are: 
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I The service between Perth and Arbroath over the evening peak is weak; 

I There is the potential for timetable conflict with the Highland Main Line project;  

and  

I It is unlikely to generate the demand required to make a new station at Dundee 

West viable. 

15.10 Phase 2 of Packages 2 and 4: separate Glasgow – Perth and Perth – Arbroath 

shuttles performs better against the planning objectives scoring 12/16 in the 

sifting test compared with 9/16 for the Glasgow – Perth with two hourly 

extension to Arbroath service (see Appendix B). The separate shuttles option 

generates the most benefits out of all short and medium term service options 

because of the increased patronage it attracts - 19% more than the two hourly 

extension to Abroath. It has a lower BCR than Phase 2 of Package 1 due to 

operating costs being £0.4m per annum greater, ie. the increase in revenue 

forecast for an hourly service is less than the increase in operating cost. The 

demand forecasting model has indicated both services attract different users – 

the direct but two hourly service to Glasgow has fewer journeys but a higher 

average fare reflecting a longer typical journey. The hourly shuttle service 

primarily serves local journeys to Dundee and Perth at a lower average fare.  

15.11 In general it is felt the demand forecasting applied is realistically conservative 

and that the hourly shuttle services will attract more longer distance travel (and 

therefore higher revenue) than presently forecast. This is particularly the case if 

the three through services between Arbroath and Glasgow can be maintained in 

the final timetable. The Origin and Destination surveys recently undertaken by 

TACTRAN may provide clarification on this matter.  

15.12 The separate shuttles either side of Perth has the following operational 

advantages:  

I In timetabling terms it is separate from Highland Main Line;  

I The Perth – Arbroath shuttle can be diagrammed to be operationally 

independent from other services, ie. less risk of impacting performance of other 

services;  

I It provides the frequency of service which would encourage demand at a new 

Dundee West station;  

I It provides good levels of service across the morning and evening peaks; and 

I The potential exists (depending upon how Highland Main Line evolves) to provide 

a number of through services to Glasgow per day;  

15.13 The principle risk with the shuttle proposal is its fit with Edinburgh – Perth 

rolling stock diagrams. These may result in less efficient use of rolling stock than 

estimated and a third unit being required. This would increase annual operating 

costs by 10%.  

15.14 The Perth – Abroath shuttle is recommended to call at Perth, Invergowrie, 

Dundee, Broughty Ferry, Monifieth, Carnoustie and Arbroath.  

15.15 The following short term plan is proposed: 
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I Sep 2009: Commence timetable planning for Glasgow – Perth shuttle, calling at 

Stirling, Dunblane, Gleneagles and Perth.  

I Jan 2010: Commence timetable and infrastructure planning for Perth – Abroath 

shuttle;  

I Dec 2010: Implement hourly Glasgow – Perth service; 

I Jan 2011-No 2011: Deliver Arbroath tail light camera and Invergowrie station 

works; 

I Dec 2011: Implement hourly Perth – Arbroath service;  

15.16 If during the timetable planning for the hourly Perth – Arbroath service it was 

found that three units were actually required, then consideration should be 

given to providing the Glasgow – Perth with two hourly extension to Arbroath 

service instead to minimise operating cost.  

Long Term 

15.17 Package 3 performs very poorly in performance, economic and against the 

planning objectives. This is not recommended for implementation.  

15.18 Once a Perth – Arbroath shuttle service is operational no changes are proposed 

until the capacity constraints of Glasgow Queen Street are understood following 

completion of the Highland Main Line, EGIP and National Timetable recast 

projects.  

15.19 If the timetable paths were available, consideration should be given to 

implementation of an hourly Glasgow – Arbroath service. This returns the best 

BCR of all of the medium and long term options and requires no capital 

investment. It also performs well against the planning objectives with a score of 

12/16. The BCR is lower than that for the separate Glasgow – Perth and Perth – 

Arbroath shuttles because of the requirement for additional rolling stock. This 

outweighs the additional revenue forecast however it is felt in reality this 

service will generate higher demand levels than forecast because it provides 

good service levels and connectivity for commuter, longer distance business and 

leisure travel.  

15.20 The Glasgow – Aberdeen “all stations” service is the best performing option 

against the planning objectives with a score of 14/16. However there is a 

significant step change in resource costs to operate this service compared with 

an hourly Glasgow – Arbroath. This reduces the BCR against the hourly Glasgow – 

Arbroath service. This service should remain the ultimate goal as in order to 

provide combine the benefits of the Glasgow – Arbroath service described above 

with the still significant forecast demand available in the Dundee – Aberdeen 

corridor which would use a third service per hour between the cities.  

15.21 An hourly Perth – Aberdeen service is the poorest performing of the long term 

options both economically and in terms of the planning and government 

objectives.  However this may be the most implementatble option if paths are 

not available into Glasgow Queen Street station in the long term and therefore it 

should not be discounted. If the journey time on the Glasgow – Aberdeen express 

service is reduced through removing intermediate station stops as proposed in 

the STPR a new service will be required to replace the lost connectivity.  
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 Stations 

15.22 The economic analysis has been undertaken with provision for up to £800k 

investment at Invergowrie station in 2011 to ensure it is in a suitable condition to 

accommodate an hourly service. An opportunity exists to stop services at the 

station using Selective Door Operation. This should be assessed and the potential 

understood by early 2010. If this is not a practicable solution then two years 

remains to develop and deliver platform extension works required at the station.   

15.23 Providing a replacement station at Dundee West to replace Invergowrie offers an 

opportunity to generate positive revenue flows which would reduce the overall 

subsidy required from Government for the new services. Due to the large 

employment catchment at Dundee West, it is recommended the station is only 

considered if an hourly service can be provided, ie. it is not compatible with the 

Glasgow – Perth with two hourly extension to Arbroath service.  

15.24 It is clear significant demand potential exists for a Dundee West station, however 

funding constraints mean that it is unlikely to be deliverable prior to 2017. We 

believe our assumptions and forecasts used in this report are conservative. 

Further work is required to fully understand the demand potential and locations 

from which patronage would be attracted. It is suggested this is progressed in 

parallel with timetable development for a Perth – Arbroath shuttle. This 

information can then be used to confirm the key design requirements for the 

station and provide a stand alone business case. The design development phase 

for the station can then be progressed.  

15.25 Improving access to Gleneagles should be progressed if funding can be obtained 

from other schemes such as access for all or it can facilitate other strategic 

projects such as the A9 trunk road improvement.  

15.26 No other enhancement works at existing stations are recommended. Demand 

forecasting indicates high levels of walk in patronage from Broughty Ferry, 

Invergowrie and Monifieth. Existing car parking provision therefore appears 

sufficient to meet requirements. It is recommended that the recently 

commissioned TACTRAN origin and designation studies are reviewed in order 

verify this assumption.  

   Conclusion 

15.27 The process described in this appraisal report has clearly demonstrated there is a 

good business case for implementation of new rail services across the TACTRAN 

corridor, both in the short and longer term. There is a variety of solutions which 

will allow flexibility in managing the interface with other developments taking 

place on the Scottish rail network, both with committed projects such as 

Highland Main Line and Edinburgh – Glasgow Improvements Programme. The 

preferred option is clear:  

I Dec 2010 – Hourly Glasgow – Perth service calling at Stirling, Dunblane and 

Gleneagles.  

I Dec 2011 – Service expanded by adding an hourly Perth – Arbroath service calling 

at Invergowrie, Dundee, Broughty Ferry, Monifieth and Carnoustie.  
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I Dec 2016 (post Egip) – Separate services replaced with hourly Glasgow – Arbroath 

service if resources and capacity at Glasgow Queen Street allows. This is an 

interim phase.  

I Beyond Dec 2017 – Glasgow – Aberdeen “all stations” service to provide the 

connectivity which will allow the express services to be speeded up by removing 

some intermediate stops.  

15.28 If the capacity did not become available at Glasgow Queen Street to 

accommodate a Glasgow – Aberdeen all stations service then the Perth – 

Aberdeen service is the next best option as it: 

I Attracts more demand and revenue than the hourly Glasgow – Arbroath service; 

and 

I Would permit improvements to the express service journey times by providing 

the required connectivity for stations between Arbroath and Aberdeen.  

15.29 Incremental enhancements should be pursued at Gleneagles station to avoid 

forecast demand being constrained by poor accessibility and security.  

15.30 Further development work should be undertaken on the Dundee West station 

proposal once timescales for introducing the proposed services are known. 

Further analysis of demand is required to establish the key design requirements 

for the station.  

15.31 The preferred option provides services which:  

I Improve accessibility to rail transport for a significant portion of the population 

in the TACTRAN area. Rail transport is not a viable option for most of these people 

at present;  

I Fit well in helping the Government meet its objectives for transport, as well as 

meeting the planning objectives of the study;  

I Provides a good Benefit to Cost Ratio – 1.8 for all stages and significantly higher 

at 2.7 in the early start up phase;  

I Require relatively low capital investment and focus on making more efficient use 

of resources currently available; and  

I Provide the ability to accommodate latent demand for rail use on the corridor 

I Complements STPR project 23 by introducing a semi-fast stopping service. 

15.32 The study has confirmed there is a suppressed demand for rail use in the 

TACTRAN area and believes these proposals will allow this to be unlocked.  
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16 Monitoring and evaluation 

Introduction 

16.1 Whilst this Appraisal Report has been undertaken within the context of 

“implementability”, the overarching process has principally been objective-led: 

monitoring and evaluation is important to determine the performance of a 

project/ scheme against the objectives from which it was derived. It is also 

important at implementation stage to demonstrate how effectively the project 

meets the established objectives. 

16.2 Monitoring in STAG is defined as, “an on-going process of watching over the 

performance of a project, identifying problems as these arise and taking 

appropriate action”.  

16.3 Evaluation is defined as, “specific, post-implementation events, designed to 

assess project performance against established objectives and to provide in 

depth diagnosis of successes as well as deficiencies”. In addition there are two 

forms of evaluation: 

I Process evaluation is carried out early in the life of the project, before it’s full 

effects are known and concentrates on whether input (activity) and output 

objectives are being/ have been met; and 

I Outcome evaluation is carried out once sufficient time has elapsed for the 

project to have delivered it principle outcomes and assess whether the outcome 

objectives have been achieved, and whether this has been done effectively and 

efficiently. 

16.4 In short, monitoring and evaluation are key components of the appraisal process: 

the monitoring providing the relevant data for an appropriate evaluation to be 

undertaken.  

Monitoring 

16.5 The planning objectives of this study are set out in Chapter 4 of this report. The 

objectives allow an appropriate monitoring framework to be established and 

preliminary SMART (Specific, Measurable, Achievable, Realistic and Timed) 

targets are presented in Table 16-1.  These preliminary indicators and targets 

will be developed in line with RTS Monitoring Framework to ensure compatibility 

of measurement and efficient use of resources. 

TABLE 16-1 TERS MONITORING SUGGESTED FRAMEWORK 

Objective Indicator Target Approach  

Ec1: Ensure that rail 

provides and supports 

economic growth by 

connecting key business & 

employment sectors where 

possible 

Journey times 

Service 

frequency 

Reliability 

performance 

 

Align with RTS 

targets as 

developed 

- At each timetable change, review 

average journey times and service 

level frequencies for rail between 

stations in the TACTRAN area and 

the major centres of Dundee, 

Perth, Stirling, Edinburgh and 

Glasgow 
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Objective Indicator Target Approach  

- Review Network Rail Reliability 

Performance data on a quarterly 

basis 

- Enterprise Agency survey of 

enquiries: assess key areas of region 

viewed as potential investment 

locations 

Ec2: Improve the efficiency, 

reliability and integration of 

rail services in the Tay 

Estuary, study area 

specifically where this will 

benefit key business and 

employment sectors 

Reliability 

performance 

Align with RTS 

targets as 

developed 

- Review Network Rail Reliability 

Performance data on a quarterly 

basis 

- At each timetable change, review 

average journey times and service 

level frequencies for rail between 

stations in the TACTRAN area and 

the major centres of Dundee, 

Perth, Stirling, Edinburgh and 

Glasgow 

Acc1: Increase accessibility 

to key service destinations in 

the TACTRAN area (e.g. 

employment, health and 

education sites) and to/from 

key external destinations by 

rail without compromising 

wider inter-regional rail 

connectivity 

Journey times 

Origins/ 

destinations (O-

D’s) 

Align with RTS 

targets as 

developed 

- At each timetable change, review 

average journey times and service 

level frequencies for rail between 

stations in the TACTRAN area and 

the major centres of Dundee, 

Perth, Stirling, Edinburgh and 

Glasgow 

- Undertake annual passenger ticket 

sales analysis to confirm passenger 

flows.  

Env1: Contribute to national 

greenhouse gas emission 

reductions through rail-

based interventions where 

possible 

Strategic traffic 

flows 

 

Align with RTS 

targets as 

developed 

- Collect baseline traffic flows 

between Dundee, Perth, Stirling, 

Edinburgh and Glasgow (annually) 

AND 

- Compare data collected with that 

compiled for Ec1 and Acc1 (above) 

Env2: Contribute to the 

management of air quality in 

the TACTRAN area, 

particularly the AQMA’s 

across the Dundee City 

Council area and Perth 

Number and/ 

or size of 

AQMA’s 

Quantity of 

PM10, NO2   

Align with RTS 

targets as 

developed 

- Collect baseline data on number 

of AQMA’s across the region (noted 

as small, medium and large): 

monitor annually 

- Monitor the recorded levels of 

vehicle exhaust pollutants covered 

by National Air Quality Standards 

(bi-annually) 

Sec1: Maintain or improve 

real and perceived levels of 

safety and personal security 

on the rail network 

Passenger/ user 

survey 

Facilities audit 

Align with RTS 

targets as 

developed 

- Review rail industry passenger 

survey data annually 

- Review SQUIRE reports annually 
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Objective Indicator Target Approach  

Int1: Ensure that rail is fully 

integrated with relevant 

land-use and planning 

projects 

No. of 

developments 

sited within 

walking, 

cycling (and 

short-drive) 

distance of 

stations on line 

Align with RTS 

targets as 

developed 

- Undertake biennial locational 

review of consented development 

applications (over 100 residential 

units and medium/ large scale 

commercial developments) and 

note those located within 800m (for 

walking) and/ or 2,700m (10mins 

cycling @10mph) of a rail station on 

the line 

Int2: Ensure the rail network 

is integrated with the wider 

public transport network 

Journey times 

Origins/ 

destinations 

Align with RTS 

targets as 

developed 

- At each timetable change, review 

average journey times and service 

level frequencies for rail between 

stations in the TACTRAN area and 

the major centres of Dundee, 

Perth, Stirling, Edinburgh and 

Glasgow 

- Undertake annual passenger ticket 

sales analysis to confirm passenger 

flows. 

Evaluation 

16.6 Impact (or summative) evaluation is carried out to address questions such as 

what impacts has an intervention had for different groups of people, and 

whether the outcomes represent a good use of the resources used to achieve 

those outcomes. An impact evaluation is undertaken once sufficient time has 

elapsed for the intervention to have delivered its principle outcomes. The 

evaluation assesses whether the outcome objectives have been achieved, and 

whether this has been done effectively and efficiently.   

16.7 Current evaluation guidance notes the importance of theory-based approaches to 

evaluation, in which the basis for the evaluation is an unpicking of the process or 

chain of cause and effect that links the inputs – including implementation and 

delivery – through to outputs and outcomes.  

16.8 Evaluation of an intervention necessarily involves consideration of what would 

have happened had the intervention not been implemented, known as the 

counterfactual scenario (the factual or actual scenario is what is observed and 

which can be constructed from monitoring information and from specific ad hoc 

research for the evaluation). Creating a counterfactual involves prediction based 

in principle on the premise that everything, apart from the intervention itself, is 

the same in the counterfactual and the actual scenarios.  

16.9 Whatever approach is adopted to developing a counterfactual, it is necessary to 

recognise that changes take place over time, and therefore it is necessary to 

start with a base position which is well understood and for which ideally there is 

both cross sectional and time series information covering the period prior to the 

implementation of the intervention. In principle there are 4 basic approaches to 

constructing a counterfactual scenario, namely: 
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I Use of a true control group which would conform to the principles of 

experimental design; 

I Use of a non-equivalent control group; 

I Use of a single group combined with time series / trend / modelling; and 

I Use of “What if” scenarios. 

16.10 True control groups are familiar in areas such as drugs trials and involve random 

selection of recipients and non-recipients of a particular intervention. These 

conditions are extremely rare with transport measures but could in principle be 

created for trials of measures such as travel passes.  

16.11 With non equivalent control groups, comparisons are made between two groups 

that are alike in terms of the characteristics being measured. This would be 

feasible if one area were affected by an intervention and another comparable 

area were not affected. Ideally there should be pre-implementation information 

on both groups to establish similarity of characteristics and the absence of 

different pre-implementation trends in each group.  

16.12 This approach is probably not usable in the context of this study as the whole 

region (and wider) will be affected and each key centre (as well as intermediate 

stops on the route) has unique characteristics in terms of topography, 

demographics and economy factors. A usable comparator would therefore be 

difficult to find at the study level as a whole.  

16.13 Use of a single group involves only the affected group. The most common 

approach here is to apply pre-intervention time series data either through trend 

extrapolation or by modelling to predict the counterfactual in the absence of the 

intervention. It is essential to have good pre-implementation information to 

make this work. This approach suffers from the problem that external shocks (or 

secondary effects) can make modelling the counterfactual unreliable: for 

example, if predictions of changes in bus use are based on petrol costs of £1 per 

litre, a shock which raised petrol prices by 50% or led to rationing might be 

impossible to model, and therefore make it much more difficult to identify the 

contribution of an intervention within overall changes in bus use.  

16.14 As by definition shocks are very hard to predict.  For larger interventions it is 

generally sensible to combine non-equivalent control groups with a modelling 

approach applied to both the affected group and to the controls. This ‘belt and 

braces’ approach does, however, add to complexity and cost. 

16.15 ‘What if' approaches are often referred to as an approach of last resort, as these 

depend on the subjective views of those affected about what they would have 

done had the intervention not taken place, or what would they do if it were 

terminated now. This approach has been necessary in evaluations of events and 

business development programmes, where there is little or no pre-intervention 

data and where it is very difficult to establish a sensible control group. However, 

this approach will be required in testing responses to measures (such as impacts 

on visual amenity) and for the wider economic impacts. 

16.16 Except in a true control group situation, it is very difficult to be absolutely 

certain that the intervention caused the differences between the actual and 

counterfactual cases and therefore that it is the intervention that creates an 
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outcome or impact that is additional. Accordingly it is good practice to 

undertake tests to make sure that the differences can be attributed to the 

intervention. The best way to undertake these tests will vary by intervention, 

but in many cases qualitative research with an affected group or in an affected 

area will be a core element.  
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