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EXECUTIVE SUMMARY

The ‘Room for Growth’ Study for all of the rail res in the Highlands of Scotland has been
commissioned by Highlands and Islands Enterprisadidress key rail development issues. These key
rail issues are dealt with in the Rail Utilisati@irategies (RUS) in other parts of the country, the
responsibility of Network Rail. In order for thadtland routes to reach comparable status in tefras
overall transport framework for Scotland withinemsonable timescale, Scott Wilson Railways Growgp ha
prepared this report which equates to RUS for otbates in Central and Southern Scotland. It & th
intention that each route is considered in turrhwaitview to highlighting potential areas of devalgmt

that can be considered for support or rejectiahénpolitical arena. Decisions can then be reagkitidn

the context of best value for the monies allocdtedhe Scottish Executive for rail transport thrbagt

Scotland.

KEY AREAS OF STUDY

The study splits the Highland Rail Network in teesific lines of route. These routes each haveiapec
characteristics, geographical and social, as vgellmque characteristics of railway operation. Thges
are:

» Highland Main Line: Perth to Inverness;

Far North Line: Inverness to Thurso and Wick;

Kyle Line: Dingwall to Kyle of Lochalsh;

Glasgow to Fort William;

» Glasgow to Oban;

Fort William to Mallaig; and

* Inverness to Aberdeen (but considering only betwaeerness and Elgin).

The key areas of study for each of the above rcudge been split in to two distinct railway disaigls:

operations and engineering. Operational issuesidendine capacity, timetables and trains whilst
engineering issues consider permanent way, siggalind structures and the implications of any
enhancements to each of these individual areas.eStisates are summarised where appropriate &rord

to provide the authorities with ballpark figuresbd on our knowledge as railway consulting engmeer

STUDY AIMS

The aim of the study (for each line of route) is to
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» Analyse present timetables which operate over thies, recommending where improvements could

be made and how more efficient use of existingusses might be managed;

* Discuss the possible enhancements to train senaselsid down by the clients and consulted bodies,

and what solutions may be required from a line ciapaoint of view;

» As a result of desired increase to train servicediscuss the essential engineering requiremeats th

will need to be considered to attain the desined tiapacity to make timetables robust; and

» To provide an estimagef the associated costs of both provision of add#l resources to operate the
enhanced services and provision of certain engimgesolutions that have been brought forward

for consideration.

The study does not attempt to supply:
» Timetables that are detailed to the degree that #ne compliant with Rules of the Route/Plan and
have been modelled through computer simulatiorctoadance with present day standards of Network

Rail and Train Operators;
» Methods of working which a particular Train Operagbould employ;
* Final solutions;
» Detailed costs of operating or engineering solsj@nd

* Detailed engineering surveys.

The study does not attempt to advise partnersaimathindustry how to conduct their businesses.

KEY OPTIONS FOR APPRAISAL FOR EACH LINE OF ROUTE

 Highland Main Line (including Ladybank to Hilton):

Linespeed improvements, reinstatement of doublektriaetween Daviot and Culloden and

reinstatement of lifted loops.

» Far North Line (existing mileage):
Linespeed improvements, level crossing upgradeasipenewals at loops for higher speeds.
Construction of link from Tain to Golspie via Dokfo

» Kyle Line:

Upgrading of line for freight and reinstatemenpatsing loop at Stromeferry.
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 Fort William, Mallaig & Oban lines:
Timetable improvements

» Oban line infrastructure enhancements:
Upgrading of line for freight

* Inverness to Elgin:

Introduction of a variation to Invernet 2 timetable

SUMMARY

The various highlighted recommendations for eagé 6f route can be considered amongst any package

of measures if it is decided, at some future dat@roceed with improvements to Highland Rail Reute
as part of an overall upgrade strategy.

B137001
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1. INTRODUCTION

11 BACKGROUND

Scott Wilson Railways were commissioned by a Cl@raup led by Highlands and Islands Enterprise in
August 2005 to undertake a study of the Highland Retwork. Set against the background of the
devolution of rail powers to the Scottish Executilie aim of the study is to identify the main coasits

on the capacity of the network’s infrastructure ichhare limiting potential development opporturstie
The study is also required to identify, on the sagigrowth predictions and aspirations, the widt fis
required to remove the constraint and in so donogide an estimate of the cost of such works.

The lines covered by the study are illustratedigufe 1-1 below.

Highland Main Line e

" Far North Line —
i dade Kyle Line —
Fort William Ling e

Oban Line —

Mallaig Line —

Inverness — Aberdeen Line

EYLL LCCHALEH
- _M\-\.c-:..

Figure 1-1: Overview of Study Network
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The lines covered by the study are defined as shiowable 1-1.

Line Definition

Highland Main Line Perth to Inverness

Far North Line Inverness to Wick and Thurso

Kyle Line Dingwall Junction to Kyle of Lochalsh
Fort William Line Craigendoran to Fort William

Oban Line Crianlarich Junction to Oban

Mallaig Line Fort William Junction to Mallaig

Table 1-1: Definition of Lines in Study Area

The Inverness to Aberdeen line is included in thieedoing diagram although it is excluded from the
study by virtue of it being part of the Network RRIUS. There is however a link into the study area
brought about through the second phase of Invernet.

Whilst the foregoing describes the area of theysitidhould be recognised that consideration wal b
given to the links from the study area to both Bdigh and Glasgow.

1.2 PURPOSE OF REPORT

The study is divided into two parts. The firstlgat data from a number of sources to presentva afie
the current rail network. This is considered frbath the engineering and operational standpoiifitse
output from this work is reported here in Part 1haf study.

The second part of the study provides analysispga&ccount of the growth forecasts and aspirations
the Highland rail network, and based on the Patittome determines the actions required to dether
growth options. This is reported in Part 2 of #higument.

1.3 REPORT STRUCTURE

Following this brief introduction the report proes an overview of the methodology used in the
gathering of the data required to deliver this rep&ection 3 is the first of two sections consilg the
operational aspects of the network; it deals wlhith traffic on the routes. The second operationscse
provides a link into the engineering by setting dhe operational limitations imposed by the
infrastructure; this is Section 4.

Section 5 sees the start of the technical asses@htre network. This part provides an overvieiiie
existing infrastructure available on the networkhis is followed by consideration of the individual
engineering elements of the railway through thatidieation of the issues associated with each.

A final Section considers external factors that rimapact on the rail network and any enhancements to
be considered in the study.

The report is supported by two appendices, whiavigde a route-based summary of the operational and
engineering characteristics of the lines.
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2. METHODOLOGY

2.1 INTRODUCTION

This Section of the report provides a brief sumnafrthe methodology employed to deliver this Issues
Report. It provides a view on the sources of thedised in the report and their assimilation thi
tables and appendices.

2.2 DATA GATHERING

The data that has been assembled for this repartble@n obtained from a number of sources.
Consideration of the operational capabilities oé fimdividual lines has come from Network Rail

documentation namely, Sectional Appendix, Ruleghef Plan, Working Timetables and Rules of the
Route. This has been supplemented by first hamavlatige of the network and contact with relevant
parties in the train operating companies.

The infrastructure elements of the network havenhderived from Network Rail records, the Network
Rail web site, and known issues derived from exgpee both within and outwith the study team.
Information relating to the structure clearancenglthe route has been obtained through the rurwiing
the ‘Clear Route 5’ software to analyse informati@id in the National Gauging Database for theotesi
lines. This analysis has been carried out in aomdmce with Network Rail's Group Standard
GC/RT/5212, which is the accepted industry standard

2.3 REPORTING

The format of the report is described in SectioB. 1.The approach adopted has been to provide a
commentary covering both the operational and teathifiéatures of the lines. This is then summarised

a series of line diagrams, which provide a featydeature walk-through for each line highlightitige
capabilities and capacity of the route and dravgipecial attention to any constraints as they emerge
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3. OPERATIONS — TRAFFIC

3.1 INTRODUCTION

This Section of the report provides an accountefttaffic that operates on the Highland rail netwo
This begins with a historical summary of trafficvéds and types, considers the train operators en th
routes, and finally provides a review of curreaffic patterns for both passenger and freight.

3.2 BACKGROUND

The railways of the Highlands of Scotland have ugdee a radical transformation in the last fortange
although it could be argued that the infrastructisreow inadequate to cope with future aspirations.
Although many miles of track were closed prior 85% the remainder has been saved due largely to the
inadequate state of the road network and the soor@equences faced by the local population.

The Highland railways of the early part of thé"2@ntury saw tourist traffic for only two or threenths

of the year, during which trains carried vast nurab&f people, who had emigrated from the Islands,
home from the Central Belt on holiday. These peoptre generally from the lower income brackets and
for whom car transport was not possible. In thetevitrains carried few passengers. Freight waslyna
fish from Kyle, Mallaig and Oban and it was notiltite late 1920s when the new aluminium industry
brought other traffic (and a working population)Rort William. The opening of the Corpach Pulp IMil
in 1966 contributed to the saving of the West Hagiol Railway.

The prospect of oil helped the cause of the FatiNand Kyle lines although the threat of closurehef
Kyle line was not lifted until 1974. This promised traffic also led to the reinstatement of theubl®
line between Blair Atholl and Dalwhinnie. At tharse time the whisky traffic from Speyside remaiaed
stable commodity until the late 1980s. Fish teaffin rail had largely ceased by the late 1960s.

Now with the growth of Inverness, the outdoor cesitof Fort William and Aviemore (and the re-
introduction of steam trains) and the greater nitybolf the population, the tourist industry hasd¢domed

in to an all year round activity. Along with thisisiness traffic has increased on the networkactien

to improvements in the quality of the service. th¢ same time forests are maturing and timber iisgbe
transported to railheads such as Kinbrace, Crimhlaand Arrochar for onward shipment. Inverness is
also growing as a commercial and industrial celeimding to a requirement for more freight traffic.

The railways, able to cope with the demands ofreegsion ago, are now being called upon to cater fo
traffic they were not necessarily built for. It & understanding of the future demands on the rail
network that is the driver for this study.

3.3 PASSENGER OPERATING COMPANIES

First ScotRail operates around 95% of the passengjerservices in Scotland. In the Highland atea
only other trains are the daily Inverness / King®sS service operated by GNER and the summer
Jacobite steam service between Fort William andldiploperated by West Coast Railways who also
now operate the Royal Scotsman Luxury Train.

The development of the lightweight ‘sprinter’ umiperation has revolutionized passenger traffic and
increased the number of service per day to sonsitots. First ScotRail now run a fleet of Clas® 17
units on the Highland Main Line, Class 158s onFhe North and Kyle lines and Class 156s on the Fort
William Lines. The use of these units on othertesun the Central Belt has meant that servicesnare
integrated and more economic use can be made wiitdl
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There are also smaller companies that run chaméfict but only on an ad hoc basis. First ScotRail
operates all overnight sleeper services. Virgiaiig do not run any services in the area beingidered
in this report.

FREIGHT OPERATING COMPANIES

English, Welsh and Scottish Railway (EWS) operates greater percentage of freight traffic in the
Highland area. This traffic comprises of timbdlamd petroleum, bulk alumina and finished produmt
the Fort William Line, pipe traffic to the Far Nbraind express parcels traffic between the Midlab
Inverness.

Freightliner Ltd runs a daily cement train betwelea Lafarge terminal at Oxwellmains (Dunbar) to the
Lafarge terminal at Inverness.

Other freight companies such as Direct Rail Sesvif2RS) and GB Railfreight presently do not run
services in the Highland area. DRS has a majag ba&rangemouth from which it runs container based
perishable foods on a daily basis to Aberdeenthéttime of writing this report it is known that [BRs
actively recruiting drivers in Inverness.

PASSENGER TRAFFIC

Highland Main Line

All of the train services on this section of lingher start or terminate outwith the area of stuijost of
the journeys therefore start or finish in anothegion. The following are factors that contribubethe
increase in passenger journeys, particularly ost ScotRail services:

. Tourism;
. Social; and
. Commuter, particularly with growth of commerciahtes i.e. Inverness.

The social journeys by local residents are alsactof of population increase around Inverness amthP
The increase in commuter journeys will be greate2005 with the introduction of the Invernet seegc
which adds a commuter train from Kingussie to Imess and return in the evening.

A study carried out by Steer Davies Gleave in 200#uing the Rail Network) showed that most people
travelled all the way between Perth and Invernes$ that Edinburgh and Glasgow were the most
common origin / destination. Of the intermediatatisns Pitlochry and Aviemore have the highest
patronage, which bears out the relevance of commiye travel as these places are nearest to thieese

of commerce.

First ScotRail run a two hourly frequency and GNEIR a daily train on the route. Business travsller
between Edinburgh and Inverness, according to GN&Rur the inter-city style service as it provides
restaurant service and runs to / from Edinburghasivenient times for such a market. However, the
larger percentage of travellers on this train avetling longer distances to avoid having to chaingms

en route. This is the only daytime Anglo-Scottsimmercial service specified by the Department for
Transport on the line.

The overnight sleeper service is popular with biathrist and business travellers and provides good
connections at Inverness with Wick, Kyle and Aberdérains. There is limited seating accommodation
on the sleeper service aimed mainly at backpackers.
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The Royal Scotsman Luxury train runs on averagedwier week (summer only) on various parts of the

route. As part of the routing, this train accegbesStrathspey Private Railway and Boat of Garten.

The following tabulation contains the SRA recordieatfall at the stations on the line in 2004.

Annual Station Annual Station
Station Entries Exits
Inverness 376,305 345,053
Perth 271,389 279,504
Aviemore 34,892 35,380
Pitlochry 33,429 33,461
Kingussie 11,672 12,143
Dunkeld 7,297 8,109
Blair Atholl 4,146 4,467
Newtonmore 1,977 2,207
Dalwhinnie 929 1,137
Carrbridge 722 809

Table 3-1: Highland Main Line Station Usage

Far North Line

Most trains start / terminate at Inverness withnamtions with other services. All are operated-bgt
ScotRail and are formed by Class 158 units. Wharas do run through, and there is only one tmih
of six that does so, this is done purely for operal reasons. Passenger traffic between Inveraeds
Thurso caters for the highest percentage (SteeieB#&ieave study) this reflects the fact that Tauras
the largest population north of Inverness. Therjey time from Wick is not as attractive and théerme
by rail is longer due to services running to Thuvsfore going south to Inverness.

The following tabulation lists the footfall at dtais on the route from SRA data for 2004.
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Annual Station Annual Station
Station Entries Exits
Thurso 19,100 19,012
Dingwall 18,853 12,996
Wick 8,367 11,199
Muir of Ord 8,210 13,845
Beauly 5,808 15,529
Golspie 5,248 1,784
Tain 4,499 6,384
Invergordon 2,580 4,489
Brora 2,021 2,003
Lairg 1,969 2,357
Helmsdale 1,851 2,121
Ardgay 1,349 1,154
Alness 1,284 2,433
Culrain 865 891
Rogart 805 698
Forsinard 716 716
Fearn 653 1,256
Georgemas 583 546
Kinbrace 394 360
Invershin 136 151
Scotscalder 105 103
Dunrobin Castle 84 107
Kildonan 44 45
Altnabreac 38 55

Table 3-2: Far North Line Station Usage

With the new Invernet service proposal the earlynmimg train to Inverness will start from Lairg, whi
has always been viewed as the railhead for thedehwest of Scotland and services are being isecka
to and from Tain and Invergordon. Communities imithasy reach of Inverness will benefit greatly and
it is expected that the patronage at most statigh@crease.

Three trains per day will run beyond Lairg to Thund Wick, four southbound from Wick from
December 2006.

The Royal Scotsman will continue to use the lin®togwall, on average twice per week between April
and October, to gain access to the Kyle Line.

Kyle Line

Three trains operate each way daily on the routle wifourth service operating in the summer peak.
These are operated by First ScotRail and are fotoye@lass 158 units. The SDG Survey showed that
more than 50% of the patronage on the line traveléntire route with Plockton being the most used
intermediate station.

Tourist traffic caters for the bulk of travelleraadto the high scenic qualities of the route anddvadde
publicity, particularly over the closure threatsretent years. The line is not being provided vaitly
additional services as a result of the Inverneppsals.
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The Royal Scotsman runs on average twice per vwatakling overnight at Kyle of Lochalsh. The route
is used often by charter trains due to the highisaguality of the journey.

The following tabulation lists the footfall at dtais on the route from SRA data for 2004.

Annual Station Annual Station
Station Entries Exits
Kyle of Lochalsh 16,001 25,242
Garve 4,645 2,483
Strathcarron 3,932 3,910
Plockton 3,859 4,101
Achnasheen 1,088 1,059
Stromeferry 558 608
Achnashellach 282 382
Duirinish 243 276
Lochluichart 154 148
Duncraig 143 145
Attadale 106 110
Achanalt 98 88

Table 3-3: Kyle Line Station Usage

Fort William Line

All services are operated by First ScotRail andried by Class 156 units. There is a daily overnight
sleeper service between Fort William and Londonictvthas a passenger coach for day travel between
Fort William and Edinburgh. The services to arahfrGlasgow run attached to an Oban portion between
Glasgow and Crianlarich. There are presently tihmaas per day on the line. The present Gareleatih

to Glasgow morning commuter service is being extentb start at Arrochar and Tarbet from 12
December 2005.

The SDG study highlighted Bridge of Orchy and Carras the best used intermediate stations, as there
are a considerable number of passengers thateailiel their cars at Bridge of Orchy to travel byntta
Corrour to go walking on Rannoch Moor where therea public road access.

The following tabulation lists the footfall at dtais on the route from SRA data for 2004.
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Annual Station Annual Station
Station Entries Exits
Fort William 59,266 47,018
Rannoch 6,455 6,007
Crianlarich 4,824 4,988
Arrochar & Tarbet 4,426 3,236
Corrour 4,286 5,601
Spean Bridge 2,444 2,636
Bridge of Orchy 2,367 2,549
Garelochhead 1,778 2,090
Roy Bridge 1,742 1,849
Tulloch 1,326 1,513
Ardlui 758 811
Helensburgh Upper 54 94
Upper Tyndrum 30 23

Table 3-4: Fort William Line Station Usage

Rannoch and Crianlarich are busy intermediateostativith the latter acting as an interchange tgdidr
tourists travelling between Fort William and Obalrain timetables are planned to cater for this/fés a
service requirement.

The Royal Scotsman runs on average once every gessy stabling overnight at Spean Bridge.

The route is used often by charter trains dueaditgh scenic quality of the journey.

Oban Line

All services are operated by First ScotRail ananid by Class 156 units. The services to and from
Glasgow run attached to a Mallaig portion betwedsssGow and Crianlarich. There are three trains per
day with an additional train on Saturdays betweemdidi and October.

The SDG study showed that 71% of passenger jounneys between Glasgow and Oban, that is, did not
involve the use of intermediate stations. Theeesaavery high number of journeys connecting witheln
Isles ferries. The journey time between Glasgod @ban compares favourably with the scheduled bus
services.

The following tabulation lists the footfall at stats on the route from SRA data for 2004.

Annual Station Annual Station

Station Entries Exits
Oban 51,430 50,123
Tyndrum Lower 3,390 3,547
Taynuilt 3,288 4,249
Connel Ferry 1,270 1,416
Dalmally 1,119 1,211
Loch Awe 987 1,072
Falls of Cruachan 32 36

Table 3-5: Oban Line Station Usage

B137001 Page 22 of 152 24 March 2006



Highland and Islands Enterprise
“Room for Growth” Study
Final Report

The Royal Scotsman runs on average once every ety stabling overnight at Taynuilt.
3.5.6  Mallaig Line

Four services each way are operated by First SdaReé formed by Class 156 units, three of which ru
to / from Glasgow. Connections are made with tbeper service at Fort William. Arisaig is the mos
used intermediate station (a larger than averagalption for a Highland village) although Glenfirma
station is now a museum, which attracts large nusabe

The Jacobite steam service runs six days per wetkelkn May and October with this increased to seven
days in August. These services attract many hasdsépeople to the line. This is mainly becausine
connection with the ‘Harry Potter’ films and Glemfian and the unique scenic quality of the line,ciwhi

is world-renowned. There are many charter traurend the summer months.

The Royal Scotsman runs on average once every seaswbetween April and October.

The following tabulation lists the footfall at dtais on the route from SRA data for 2004.

Annual Station Annual Station
Station Entries Exits
Mallaig 29,111 35,189
Arisaig 3,551 4,127
Glenfinnan 1,671 1,996
Morar 1,614 1,934
Banavie 1,196 1,722
Corpach 970 994
Lochailort 818 889
Loch Eil Outward 277 334
Bound
Beasdale 242 247
Locheilside 167 157

Table 3-6: Mallaig Line Station Usage

3.5.7 Service Frequency

The following tabulation provides a summary of therent service frequencies on the various routes.

Route Service Trains per Weekday
Highland Main Line Perth to Inverness 9

Far North Line Inverness to Thurso and Wic 3

Kyle Line Inverness to Kyle of Lochalsh 3 ( Julbeptember
Fort William Line Glasgow to Fort William 4

Oban Line Glasgow to Oban 3 (4 on Saturdays)
Mallaig Line Fort William to Mallaig 5 (includes dabite)

Table 3-7:Summary of Passenger Service Frequencies

B137001 Page 23 of 152 24 March 2006



3.6

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

FREIGHT TRAFFIC

Highland Main Line

Commodities carried:
Cement, container based perishable goods, oilspp@cels, and timber.
Paths per day in timetable: 3

Freight terminals: Inverness Millburn
Far North Line

Commodities carried:
Container based perishable goods, oil, pipes, iamukt.
Paths per day in timetable: 4

Freight terminals: Lairg, Kinbrace and Georgemas
Kyle Line

Commodities carried: Nil

Potential commodities: Fish, Oil, Timber, and Plrce
Paths in timetable: Nil

Freight terminals: none

Fort William Line

Commodities carried: Qil, bulk alumina, timber, minium ingots, MOD Explosives
Paths in timetable: 5

Freight Terminals: Glen Douglas, Arrochar, CriamdarUpper, Fort William British Alcan, Fort William
Junction

Oban Line

Commodities carried: Nil
Potential commodities: Oil, Fish, Timber, and Phrce
Paths in timetable: Nil

Freight Terminals: none in use
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3.6.6  Mallaig Line

Commodities carried: Nil (formerly china clay to@ach Pulp Mill)
Potential Commodities: Oil, Fish, and Timber
Paths in timetable: 1 per day

Freight Terminals: none in use
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OPERATIONS - INFRASTRUCTURE LIMITATIONS

INTRODUCTION

This Section considers the operational limitationsosed by the infrastructure on the routes.

BACKGROUND

The growth in traffic over recent years, couplednwknown aspirations has led to this review of the
network and to examine in detail each route andreviieere are constraints to growth. The Highland
routes are characterised by long sections of siliggetrack. The problems of operating a singte li
railway are well known and have been well documeérdeer times past. Trains are now capable of
higher speeds and require to be of a longer leingbtinder to be more economical.

Signalling renewals due to the assets becomingkféred has driven many alterations to infrastret

In the 1970s and 1980s there was much work donth@rmHighland Main Line to improve signalling,
with the commissioning of the Aviemore panel anasale of some signal boxes as a result. In thie pas
the rationalisation of the Highland Main Line sawe tclosure of a number of loops notably at Murthly
and Ballinluig. In more recent times a numbertafse rationalisations are being reversed in the bf
additional traffic requirements.

Radio Electronic Token Block (RETB) signalling tsfiormed the Far North, Kyle and Fort William
Lines in the late 1980s. However the RETB systemschot facilitate the overtaking of trains by éast
services.

In order to achieve the aspiration of quicker jaysand more train paths a detailed review of train
service patterns may be required (perhaps withaithef computer modelling) to ascertain where adas
single line require to be doubled or loops inserted

There is a real concern amongst some stakeholikrghie Highland routes have become a victim af the
own success. There is now very little opportufdlyadditional trains e.g. charters to find ‘whgpace’

to run ad hoc services. The emphasis on safe ngkid new rules and regulations has meant that som
practices, commonplace at one time, are now ‘illdga still perfectly safe if managed properly hdse
include propelling of passenger trains and stabdwernight in a passenger loop although this appbe
the Royal Scotsman service only. On routes whegeetis a considerable under-utilisation of capacit
the customer cannot understand why the same estscplaced on busy routes (and understandably)
must apply.

LINE SPEEDS

Whilst it is recognized that the ideal railway wduhave maximum line speeds everywhere it is
recognized that geographical constraints in thehldigds make this difficult to achieve. The followi

are the main features on each route which incréeese constraints even more and which are paramount
issues to address:

Highland Main Line

The general running speeds on the Highland Maie kire 75 / 80mph. At specific locations this rexfuc
to 55 / 60mph and for a short length increasesO@niph. The following are notable low line speed
restrictions that affect increase in point to pdimtings:
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Location Restriction
Killiecrankie Tunnel 30 mph as a result of reseitgauge clearance

Table 4-1: Highland Main Line Speed Constraints

Far North Line

The general line speed on this route is 60 / 65mplorth of Helmsdale this reduces to 50mph. The
following lower line speeds apply which affect iease in point to point timings:

Kyle Line

The line speeds are relatively low at 40mph dugdographical nature of the area and curvatureef th
track. There are a lot of further restrictionsaaesult of the numerous level crossings.

Fort William Line

The line speeds are a relatively low 40mph dueemggaphical nature of the area and curvature of the
track.

Oban Line

The line speeds range between 45-50mph due to gguigal nature of the area and curvature of the
track.

Mallaig Line

The line speeds range between 30-40mph due to g@ugal nature of the area and curvature of the
track.

JOURNEY TIMES

The following tables provide a summary of journeyes for both passenger and freight traffic on the
lines.
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441 Highland Main Line

Route Distance | Average | Fastest Journey Times Slowest Journey Times

Section Speed

Perth — 118 miles 52 - 58mph 121 minutes 137 minutes

Inverness (First ScotRail Class 170 with (First ScotRail Class 170 calling Il
three station calls) stations)

126 minutes for GNER HST

Inverness — 118 miles 54 - 59mph 119 minutes 131 minutes
Perth * (First ScotRail Class 170 with fodr (First ScotRail Class 170 calling at 4ll
station calls) stations)

119 minutes for GNER HST

* Gradients in southbound (Up) direction not as lmg or as severe.

Table 4-2: Highland Main Line Passenger Journey Tiras

Considering the links to Edinburgh and Glasgownttanes from Perth to these cities are:

. Edinburgh to Perth: 73 to 90 minutes giving an agerspeed range of between 47 and 57mph
for the 70 miles

. Glasgow to Perth: 57 to 67 minutes giving an agerspeed range of between 55 and 65mph
for the 62 miles

Freight train running times between Perth and Iness range between 128 minutes and 294 minutes
depending on service type and time of day.

4.4.2 Far North Line

Route Average | Fastest Journey Times Slowest Journey Times
Section Distance | Speed

Inverness 4 44 miles | 40mph 65.5 minutes 67 minutes
Tain

Inverness - 147 miles | 39mph 222 minutes 227 minutes
Thurso

Inverness — 175 miles | 41mph 255 minutes 257 minutes
Wick via

Thurso

Wick —| 175 miles | 42mph 251 minutes 254 minutes
Inverness (via

Thurso)

Thurso -| 147 miles | 39mph 222 minutes 227 minutes
Inverness

Tain - | 44 miles | 40mph 65 minutes 67 minutes
Inverness

Note: All times quoted are for First ScotRail Clas 158 units.

Table 4-3: Far North Line Passenger Journey Times
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Freight train running times between Inverness ambrGemas range between 205 minutes and 250

minutes depending on service type and time of day.

Kyle Line

Route Average | Fastest Journey Times Slowest Journey Times
Section Distance | Speed

Inverness — 82 miles 31-35mph 147 minutes 157 minutes *

Kyle

Kyle — | 82 miles | 33mph 149 minutes 152 minutes
Inverness

* Starts Inverness Platform 4 and reverses at Welgs Bridge to run via Rose Street

Table 4-4; Kyle Line Passenger Journey Times

There are no timetabled freight services on tiis.li

West Highland Line

Route Average | Fastest Journey time Slowest Journey time
Section Distance | Speed

Glasgow 122 miles | 33 mph 221 minutes 225 minutes
Queen Street 226 minutes +
— Fort

William

Glasgow 161 miles | 31mph 308 minutes 310 minutes
Queen Street

— Mallaig

Glasgow 101 miles | 34mph 175 minutes 179 minutes
Queen Street

- Oban

Fort William | 122 miles | 33mph 221 minutes 223 minutes

— Glasgow 235 minutes +
Queen Street

Mallaig — 161 miles | 31mph 310 minutes 320 minutes
Glasgow

Queen Street

Oban — 101 miles | 33mph 174 minutes 189 minutes
Glasgow

Queen Street

Freight train running times between Mossend and Wlliam range between 353 minutes and 364

+ Locomotive hauled sleeper service between Westentand Fort William

Table 4-5: West Highland Line Passenger Journey Ties

minutes depending on service type and time of day.

There are no freight services timetabled on thenGiral Mallaig lines.
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4.5 ROUTE CAPABILITY

The capability of the lines on the Highland RailtiMerk, as defined in this Issues Report, cover two

parameters, route availability and gauge clearantiee base data for this summary has been sourced
from the Network Rail web site.

Gauge clearance defines the limiting cross-seafdrains that will fit through bridges on the reutThe
‘W’ relates to specific profiles for freight wagohewever, these profiles also accommodate passenger

coaches. The number associated with the profpeesents, on an ascending scale, a route capable of
handling larger trains.

e RAILTRACKT
GC Wi
G+ i
Gi —wi
‘A W
- { .

Figure 4-1: Diagram of Structure Clearances

Route Availability is a measure of the weight ditr that can be carried safely over the route. The

numbers relate to specific permissible axle weighits. The two ranges identified on the Highland
Network are:

RA10 — the maximum capability on any UK route watipermissible axle loading of 25.4tonnes.
. RA5 — a permissible axle loading of 19.05tonnes.
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Gauge Route

Line of Route Section Clearance Availability
Highland Main Line Perth to Inverness W8 RA10
Far North Line Inverness to Invergordon W8 RA10

Invergordon to Wick W8 RA5

Georgemas to Thurso W7 RA5
Kyle Line Dingwall Junction to Kyle of Lochalsh w7 RA
Fort William Line Craigendoran Junction to Fort With w8 RA5
Oban Line Crianlarich Junction to Oban w7 RA5
Mallaig Line Fort William Junction to Corpach W8 RA5

Corpach to Mallaig W7 RAS5

Table 4-6: Summary of Route Capabilities

4.6 ROUTE CAPACITY

This Section considers the capacity of the routieaidle trains. A table is presented for each limbke
data provided considers

Headways — the time difference between servicesdbas the signalling system. This represents how
close trains can follow each other through a sactio

Pinch Points — a location on a route that constre@pacity either as a result of low speeds or kigigal
sections.

Theoretical Capacity per Hour — based on the hepdvith an allowance for performance reasons.

4.6.1 Highland Main Line

Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Perth — Stanley 5 minutes Double 10 per hour inActual usage

(7 miles) each direction| governed by sections
further north

Stanley — BlairAtholl 15 minutes Single| Pitlochry — Blair 4 per hour Longest section is

(28 miles) Atholl Dunkeld to Pitlochry

(maximum of
30 mph at
Killiecrankie)

BlairAtholl — Dalwhinnie | 10 minutes Double 5 per hour in Actual usage

(23 miles) each direction| governed by sectiong
further north and
south

Dalwhinnie — Kingussie | 15 minutes Single Whole sectior] 4 per houf No mestiate

(13 miles) signals

Kingussie — Culloden 10 minutes Single 5 per hour Colour light

(40 miles) signalling / track
circuit block

Culloden — Inverness 10 minutes Double 5 per hour in Actual usage

(7 miles) each direction| governed by sections
further south

Table 4-7: Operational Characteristics on HighlandMain Line
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Far North Line

Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Inverness - Muir of Ord | 22 minutes Single Clachnaharry 2 trains Trains following in

(13 miles) (10mph) the same direction ane
able to follow at
fourteen minute
intervals using token
exchange point at
Clunes

Muir of Ord - Dingwall 12 minutes Single 4 trains

(6 miles)

Dingwall - Tain 19 minutes Single 3 trains

(25 miles)

Tain - Helmsdale 15 minutes Single 4 trains

(57 miles)

Helmsdale - Georgemas| 35 minutes Single Yes 1 train Helmsdale to

(46 miles) Forsinard is long
RETB section

Georgemas - Wick 23 minutes Single 2 trains One train working

(14 miles)

Georgemas — Thurso

(7 miles)

Table 4-8: Operational Characteristics on the Far Mrth Line

Kyle Line
Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Dingwall - Garve 20 minutes Single 2 trains
(12 miles)
Garve — Achnasheen 25 minutes Single 2 trains
(16 miles)
Achnasheen- Strathcarrgn26 minutes Single 2 trains
(18 miles)
Strathcarron — Kyle 42 minutes Single Yes 1 train Single line with gne
(18 miles) block section

Table 4-9: Operational Characteristics on Kyle Line
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Fort William Line

1]

17

1]

Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Craigendoran- 20 minutes Single 3 trains Trains following in

Garelochhead the same direction ar

(9 miles) able to follow at ten
minute intervals
using token exchang
point at Helensburgh
Upper

Garelochhead-Ardlui 14 minutes Single 4 trains

(19 miles)

Ardlui — Crianlarich 18 minutes Single Yes 3 trains Heavy Gradient

(8 miles)

Crianlarich- 16 minutes Single 3 trains

Bridge of Orchy

(13 miles)

Bridge of Orchy - Tullochy 30 minutes Single Yes 2 trains Trains following in

(33 miles) the same direction arf
able to follow at
fifteen minute
intervals using token
exchange points at
Gorton or Corrour

Tulloch- Fort William 18 minutes Single 3 trains Trains following in

(17 miles)

the same direction ar
able to follow at ten
minute intervals
using token exchang
point at

Roy Bridge

D

172

Table 4-10: Operational Characteristics on Fort Wiliam Line
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4.6.5 Oban Line

Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Crianlarich — Dalmally 26 minutes Single Yes 2 trains Trains following in

(17 miles) the same direction ane
able to follow at ten
minute intervals
using token exchangg
point at
Tyndrum Lower

Dalmally — Taynuilt 21 minutes Single 2 trains

(12 miles)

Taynuilt — Oban 23 minutes Single 2 trains Trains following in

(12 miles) the same direction ane
able to follow at
twelve minute
intervals using token
exchange point at
Connel Ferry.

Table 4-11: Operational Characteristics on the Obarkine

4.6.6 Mallaig Line

Single / Theoretical
Route Section Headways Double Pinch Points Capacity per | Remarks
Line Hour

Fort William - Glenfinnan| 35 minutes Single Yes 1 train Trains following in

(15 miles) the same direction
are able to follow at
twenty minute
intervals using token
exchange point at
Loch Eil Outward
Bound

Glenfinnan — Arisaig 35 minutes Single Yes 1 train Single block sectign

(17 miles)

Arisaig — Mallaig 17 minutes Single 3 trains

(7 miles)

Table 4-12: Operational Characteristics on the Makig Line

4.7 ROUTE UTILISATION

The following tables provide a measure of the idlial lines’ abilities to handle more traffic. Bhis
calculated through the determination of the currgnisation. This figure is based on the Themadti
Capacity calculated earlier and reflects the capdsing taken up by the current train patterns.
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Highland Main Line

Number of Booked Paths | Percentage
Route Section per Day (05:30 — 23:30) Capacity | Remarks
Passenger Freight Utilised
Perth — Stanley 22 13* 10% Double Line: track circujt
(7 miles) block
Stanley — Blair Atholl 22 13 49%
(28 miles)
BlairAtholl — Dalwhinnie 22 13 17% Double Line: Intermediate
(23 miles) Block signal sections
Dalwhinnie — Kingussie 22 13 49%
(13 miles)
Kingussie — Culloden 22 13 32%
(40 miles)
Culloden — Inverness 22 13 17% Double Line
(7 miles)

* Additional northbound freight path between 03:00and 05:00 makes total of 14 freight trains

Pathing conflictions can occur where areas of dotialck merge in to a single-track section, whaikas

track occupation time and therefore percentages.

Far North Line

Table 4-13: Highland Main Line Utilisation

Number of Booked Paths | Percentage
Route Section per Day (05:30 — 23:30) Capacity | Remarks
Passenger Freight Utilised
Inverness — Muir of Ord 24 8 44% Post Invernet
(13 miles) Takes account of Clunes IB
Muir of Ord — Dingwall 24 8 44%
(6 miles)
Dingwall — Tain 24 8 59% Longer signal sections
(25 miles)
Tain — Helmsdale 8 8 22%
(57 miles)
Helmsdale — Georgemas 6 6 67%
(46 miles)
Georgemas- Wick 6 0 17%
(14 miles)
Georgemas — Thurso
(7 miles)

Table 4-14: Far North Line Utilisation
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4.7.3  Kyle Line

Number of Booked Paths | Percentage
Route Section per Day (05:30 — 23:30) $| Capacity | Remarks
Passenger Freight Utilised
Dingwall - Garve 9 0 25% Includes Royal Scotsman (olhe
(12 miles) direction only) and summgr
Garve — Achnasheen 9 0 25% ScotRail service
(16 miles)
Achnasheen- Strathcarron 9 0 25%
(18 miles)
Strathcarron — Kyle 9 0 50%
(18 miles)

$ By reducing number of hours of day operation thg@ercentage usage will rise

Table 4-15: Kyle Line Utilisation

4.7.4 Fort William Line

Number of Booked Paths | Percentage
Route Section per Day (05:30 — 23:30) Capacity | Remarks
Passenger Freight Utilised
Craigendoran- Garelochhead 10 8 33%
(9 miles)
Garelochhead-Ardlui 8 8 22%
(19 miles)
Ardlui — Crianlarich 8 6 25%
(8 miles)
Crianlarich - Bridge of Orchy 8 6 25%
(13 miles)
Bridge of Orchy- Tulloch 8 4 33%
(33 miles)
Tulloch- Fort William 8 4 22%
(17 miles)

Table 4-16: Fort William Line Utilisation

4.7.5 Oban Line

Number of Booked Paths | Percentage

Route Section per Day (05:30 — 23:30) Capacity | Remarks
Passenger Freight Utilised

Crianlarich — Dalmally 7* 0 20%

(17 miles)

Dalmally — Taynuilt 7* 0 20%

(12 miles)

Taynuilt — Oban 6 0 17%

(12 miles)

* Includes Royal Scotsman in one direction per day

Table 4-17: Oban Line Utilisation
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4.7.6  Mallaig Line

Number of Booked Paths | Percentage

Route Section per Day (05:30 — 23:30) Capacity | Remarks
Passenger Freight Utilised

Fort William- Glenfinnan won 0 55%

(15 miles)

Glenfinnan — Arisaig 0 0 55%

(17 miles)

Arisaig — Mallaig 0" 0 18%

(7 miles)

" Includes Jacobite summer steam service

Table 4-18: Mallaig Line Utilisation

4.8 SIGNAL BOX OPENING HOURS

This section provides a view on the opening ho@isgnal boxes along the various lines. This piesgi
an indication of when the routes are availabletrfaffic. It should however be noted that signaké®
can be opened if traffic justifies the related &ddial costs.

4.8.1  Highland Main Line

Signal Box Hours of Opening | Comments

Perth Continuous

Stanley Junction Continuous

Dunkeld Continuous*

Pitlochry Continuous*

Blair Atholl Continuous*

Dalwhinnie Continuous*

Kingussie Continuous*

Aviemore Continuous Controls Kincraig to Culloden
Inverness SC Continuous Controls Culloden northward

* These boxes were previously closed on the nightifthbut were open continuously for the EWS supermaket traffic,
which has now ceased.

Table 4-19: Highland Main Line Signal Box Opening Hburs

4.8.2 Far North Line

Signal Box Hours of Opening | Comments

Inverness RETB Continuous Night shift signaller veoloth the]
RETB and conventional signallin
control systems

«Q

Table 4-20: Far North Line Signal Box Opening Hours

4.8.3 Fort William Line

Signal Box Hours of Opening | Comments

Yoker IECC Continuous

Banavie RETB Continuous North & South Panels opdrate
one signaller on night shift.

Table 4-21: Fort William Line Signal Box Opening Haurs
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4.8.4 Kyle Line

Signal Box Hours of Opening | Comments
Inverness RETB Continuous Night shift signaller weoHboth the
RETB and conventional signalling
control systems

Table 4-22: Kyle Line Signal Box Opening Hours

485 Oban Line

Signal Box Hours of Opening | Comments
Banavie RETB Continuous North & South Panels opdrate
one signaller on night shift.

Table 4-23: Oban Line Signal Box Opening Hours

4.8.6 Mallaig Line

Signal Box Hours of Opening | Comments
Banavie RETB Continuous North & South Panels opdrate
one signaller on night shift.

Table 4-24: Mallaig Line Signal Box Opening Hours
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5. INFRASTRUCTURE BASE INFORMATION

51 INTRODUCTION

This Section of the report provides an overviewhs existing infrastructure available on the Higlia
rail network at this time. This is presented isaies of tables produced for each of the linesgei
considered.

52 MAINTENANCE

All railway lines require maintenance. This can uadertaken between traffic or at night when no
services are timetables to run — the white peridtie no-train periods on the Highland Network rgute
are tabulated below

SECTION MIDWEEK SAT - SUNDAY |REMARKS
Craigendoran - Ardlui 00:45 — 04:00 20:45-10:30 Times can vary
Ardlui — Crianlarich 04:10 — 07:15 20:15 — 10:30 according to time
Crianlarich — Fort William 02:55-07:35 20:45 =42 of year with
Crianlarich — Oban 21:20 — 07:30 21:20 — 12:45additional  Sunday
Fort William — Mallaig 23:35 - 05:45 23:35 — 10:15| services or charters
Perth — Inverness 23:20 — 05:45 22:25 — 09:30during the summer
Inverness — Ardgay 23:00 — 04:30 23:00 — 10:4pTimes of blockage
Ardgay — Helmsdale 20:15 — 03:00 20:15 — 11:3pWill be imposed on
Helmsdale — Wick 22:00 — 05:45 22:00 — 1100 Passage  of last
Dingwall - Kyle 23:00 — 07:00 23:00 — 07:00| Pooked service.

Table 5-1: No-Train Periods on the Highland Network

5.3 RENEWALS

Infrastructure renewals are generally planned oararual basis based on condition. In the pastpmaj
renewals were undertaken over a period of timeegdly in the no-train periods, to minimise disiopt

to traffic. This protracted methodology resulted higher costs and inefficiencies in the method of
working. Recently, there has been a move to uakierinajor works in ‘big bangs’. This shortens the
period of work, improves efficiency but resultsdisruption to traffic.

54 EXISTING SIGNALLING AND OPERATIONAL INFRASTRUCT URE

All railway infrastructure represented or implieg these tables (track, civil, signal, operatioreid
electrical works etc.) is provided to permit thédway to operate as desired. To perform as deslgiinés
infrastructure needs to be monitored, maintainedewed, and enhanced as appropriate. By increasing
traffic levels or line speeds, maintenance andwahéevels will alter; provision of operational edations

may lead to increasing the equipment count aloegdiiway. Each of these factors adjust the wihitde-
cost of the infrastructure necessary for runnirggrdilway layout chosen for commercial operation.

B137001 Page 39 of 152 24 March 2006



541

Highland and Islands Enterprise
“Room for Growth” Study

Final Report

Highland Main Line

. . . Mile Number . .

Location Stations Crossing Loops Post | of Tracks Signalling Control
Perth to . : Double Colour Light, Track Circuit
Stanley (No station) Not applicable 0 Track Block, from Perth SC

. : Double Semaphore signals, Track
Stanley SB (No station) Not applicable Track | Circuit Block, from Stanley SIB
. . Semaphore signals, from
1,
Dunkeld Dunkeld & Birnani Yes 15% Single Dunkeld SB
. . . Semaphore signals, from
1 ]
Pitlochry Pitlochry Yes 28Y4 Single Pitlochry SB
Double Semaphore signals, Absolufe
Blair Atholl Not applicable 35Y4 Track Block with IBs, from Blair
Blair Atholl to Atholl SB
Dalwhinnie Double Semaphore signals, Track
Dalwhinnie Not applicable 59 Circuit Block, from
Track e
Dalwhinnie SB
Dalwhinnie to Newtonmore (No crossing loog 69%4 Sinle = :Ituﬁterd |ni br:STk“f?nm
Kingussie Kingussie Yes 2% g emapnore signass, fro
Kingussie SB
. . . . Colour Light, Track Circuit
1 ’
Kincraig (No station) Yes 78Y Single Block, from Aviemore SB
. . . Semaphore signals, Track Cir
11 . !

Aviemore Aviemore Yes 84Y. Single Block, from Aviemore SB

Carrbridge Carrbridge Yes 91Ys
Slochd (No station) Yes 96% Sinale Colour Light, Track Circuit
Tomatin (No station) Yes 104 g Block, from Aviemore SB

Moy (No station) Yes 104%
Changes
. : e
Culloden (No station) Not applicable 111%Single to Colour Light, Track Circuit
Double
Culloden Doubl Block, from Inverness SC
ufloden to Inverness Not applicable 11 ouble
Inverness Track
Table 5-2: Highland Main Line Infrastructure Base Line
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Far North Line

Location Stations Crossing Loops '\F/,l(')lgt ol\fIL'jl'Tabc?(rs Signalling Control
. . | Colour Light, Track Circuit
Inverness Inverness Not applicablg @ Multiple Block, from Inverness SC
é?;’?;gziz:?y (No station) (No crossing loop) 1Y Singld RETB, frimwerness SC
Single, RETB,
Clachnaharr . . Swin from Inverness SC, with
BB ) (No station) (No crossing loop) 1/ bridge c?ve colour light signal overlay td
canal protect bridge
Mtﬁreg?grd (No crt:{sesslng loop 1;0 Single RETB, from Inverness SQ
Crossing | RETB, from Inverness SC;
Dingwall Yes 18% | Loop and| plus Driver-operated Junctid
Junction Signals
Alness (No crossing loop 20%
Invergordon Yes 31
Fearn (No crossing loop 4034
Tain Yes 44,
Ardgay Yes 57%
Culrain (No crossing loop 61
Invershin (No crossing loop 61%
Lairg Yes 67
Clachnaharry Rogart Yes 77 :
to Wick Golgpie (No Crossing loop) 8aih Single RETB, from Inverness SQ
Dunrobin Castle (No crossing loop) 81
Brora Yes 90%
Helmsdale Yes 101%
Kildonan (No crossing loop 117
Kinbrace (No crossing loop, 118%a
Forsinard Yes 125%
Altnabreac (No crossing loop) 134
Scotscalder (No crossing loop) 143
Georgemas Crossing RETB_, from Inverness SQ;
- Yes 147%. Loop and| plus Driver-operated Junctid
Junction . .
Junction Signals
Wick Roundlng_facnny N 161 Single RETB, from Inverness S¢
station
Georgemas G\;auor:(g:t?g:]as At Station 0
Junction to - —— Single RETB, from Inverness SQ
Thurso Thurso Roundsl?agtige;]cmty N 6,
Table 5-3: Far North Line Infrastructure Base Line
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Kyle Line
Location Stations Crossing Loops 'gl(')lgt ol\fIL'jl'Tabci; Signalling Control
Crossing| RETB, from Inverness
Dingwall At the station 0 Loop and| SC; plus Driver-operated
Junction Junction Signals
Garve Yes 11%
Lochluichart (No crossing loop) 17
Achanalt (No crossing loop) 21%
Dingwall to | Achnascheen Yes 273
Kyle of Achnashellach (No crossing loop) 40%>
Lochalsh Strathcarron Yes 454 Single RETB, from Inverness
Attadale (No crossing loop) 48% SC
Stromeferry (No crossing loop) 53%
Duncraig (No crossing loop) 57
Plockton (No crossing loop) 58
Duirinish (No crossing loop) 5994
Kyle of Lochalsil Rounding facility in station 63Y2

Table 5-4: Kyle Line Infrastructure Base Line

Fort William Line

Location Stations Crossing Loops '\Fflg; ol}“'Jl'rrnatz:irs Signalling Control
Colour light,
Craigendorarn (No station) Yes 0 Singlé  Track Circuit Block, from
Yoker IECC
. Helensburgh Uppar (No crossing loop) 2
Cralgendoya Garelochhead Yes 9
to Crianlarich - . RETB,
(No station) Glen Douglas 15% Single .
(both n from Banavie SC
exclusive) Arrochar &.Tarbet Yes 19v;
Ardlui Yes 27%
Crossing | RETB, from Banavie SC; plds
Crianlarich Crianlarich At Station 36%: Loop and Driver-operated Junction
Junction Signals
Upper Tyndrum Yes 41Y]
. . Bridge of Orchy Yes 48%4
Cnanlapc_;h to Rannoch Yes 64Y4
Fort William Corrour Engineers sidin 713 Single RETB,
Junction 9 g " g from Banavie SC
(exclusive) Tulloch Yes 81%
Roy Bridge (No crossing loop 87%
Spean Bridge Yes 90%
Fort William Semaphore,
Junction (No station) (No crossing loof)  98%: Single Track Circuit Block, from Fo
William Junction SB
Fort William Rounding facility in Single, Colour light,
Junction to Fort William station 99% | sidings at| Track Circuit Block, from Fo
Station station William Junction SB
Table 5-5: Fort William Line Infrastructure Base Li ne
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Oban Line
. . . Mile Number . .
Location Stations Crossing Loops Post | of Tracks Signalling Control
Crossing | RETB, from Banavie SC; ply
Crianlarich Crianlarich At Station 0| Loopand Driver-operated Junction
Junction Signals
Tyndrum Lower (No crossing loop 5
Dalmally Yes 17
Loch Awe (No crossing loop 19%
Crianlarich to| Falls of Cruachan|  (No crossing loop) 28 Single RETB,
Oban Taynuilt Yes 28%, 9 from Banavie SC
Connel Ferry (No crossing loog)  35%:
Oban Roundlng_facmty N 413,
station
Table 5-6: Oban Line Infrastructure Base Line
Mallaig Line
. . . Mile Number . .
Location Stations Crossing Loops Post | of Tracks Signalling Control
Fort William Roundina facility in Single, Colour light,
Station to Fort William sta?tion y 0 sidings at| Track Qrcuit Block, from For
Junction station William Junction SB
Fort William Crossing Semaphore
JunctéoorlXSlgne (No station) YeBsraﬂghMoarlllalg % Loop and| Track Circuit Block, from Fo
y Junction William Junction SB
. . . . RETB
1 1
Banavie Banavie (No crossing loop) 2Yy Single from Banavie SC
SSI\?vigr:e’ RETB, from Banavie SC, wit
Banavie (No station) (No crossing loop) 2%, . 9 colour light signal overlay tq
bridge ove i
protect bridge
canal
. . RETB
1 L
Corpach Corpach (No crossing loop) 3Ya Single from Banavie SC
Single, | RETB, from Banavie SC, wif
Annat Gate . . .| Gate box semaphore signal overlay
Box (No station) (No crossing loog) 47 protects 2 controlled from Annat to
crossings protect level crossings
Loch Eil Outward . N
Bound (No crossing loop 6Ya
Locheilside (No crossing loop) 10
Glenfinnan Yes 16%
Annat to Lochailort (No crossing loop 25% Single RETB,
Mallaig Beasdale (No crossing loop)  30%a 9 from Banavie SC
Arisaig Yes 34
Morar (No crossing loop 38Y;
Mallaig Rounding facility 41%
Table 5-7: Mallaig Line Infrastructure Base Line
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TECHNICAL SPECIFICATIONS

The following paragraphs provide an indication loé ttechnical and legislative requirements that are
currently in force. These largely dictate the gesiequirements applicable on the Network today.

Technical Standards

Any new works proposed to modify or add to the txgsrailway infrastructure must comply with the
requirements of the following suite of standardgliaable to the railway industry:

. HMRI Railway Principles and Guidance;

. Railway Group Standards; and

. Network Rail Company Standards.

It should be noted that much signalling and opertii infrastructure might not comply with current
Railway Standards, owing to the age of such iretiaths and the historical period in which they were
installed. This does not imply a safety risk hoamewhen new Standards come into force these apply
new installations and it is generally not necessamgtro-upgrade existing equipment.

Legislative Requirements

Proposals for new infrastructure on or outwith théway boundary, and affecting the public, will in
addition to complying with the necessary Techn@&aindards, require to comply and seek the following
. Local Authority Planning Regulations, and approjgrielanning Permission;

. Relevant Utility providers’ regulations, and Appeby

. HMRI Guide to the Approval of Railway Works, Plaartd Equipment to ensure compliance with
the Railway and Other Transport Systems (Approt&l/orks etc.) Regulations 1994;

. HMRI Requirements, and Approval; and
. Network Rail Approval of connection arrangementsnadification to:

o Their infrastructure;
o Drawings etc; and
o0 Construction methods.

In addition there will be a requirement to entdoian “Agreement” with Network Rail (as the railway
infrastructure owner) to enable them to input theguirements to the project and approve the final
proposals. This “Agreement” entails the paymendlbfeasonable Network Rail costs on a time and li
basis.
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6. INFRASTRUCTURE CONSIDERATIONS — NON SIGNALLING

6.1 INTRODUCTION

The Section of the report provides a review ofitifeastructure in the area of the study by considger
the various components, namely:

. Track;

. Civil Engineering;

. Stations; and

. Electrical and Plant.

Because of its critical importance to the studyepasate chapter, Section 7, provides a review ef th
signalling on the Highland Network.

6.2 TRACK

In the Highland area, the railway predominantly sists of a single-track line with crossing loops
(passing places) to permit two-way traffic workinthere are stretches of double track but these are
confined to areas of the Highland Main Line betwPenth and Inverness. Line speeds are generally lo
being less than 80mph, with only the Perth to Iness line having speeds in excess of this.

The following tabulation provides a summary of Hpeeds on the Scottish Rail Network (excluding East
and West Coast Main Lines) as a comparison:

Highland Network Scottish Network
Speed Range Track kms. % of Total Track kms. % of Total
Less than 35mph 162 17% 522 15%
40mph to 80 mph 773 81.2% 2427 68%
80mph to 105mph 17 1.8% 636 17%
Over 110mph 0 0% 0 0%

Table 6-1: Summary of Scottish Rail Network Speeds

Owing to the magnitude of forces being exerted aitway infrastructure by certain types of trains
travelling at certain speeds, differential speestrigtions are applied as required in order totlithese
forces to an acceptable level. Predominantly appt RETB-controlled lines, there is usually aeray
maximum permitted speed for lightweight multipleiturolling stock and a lower maximum permitted
speed for all other types of train. In additiomere are certain localised speed restrictions egdgke to
either multiple unit stock and / or other types rofling stock, depending upon the infrastructure
limitations necessary at the location concernede-S3ection 4.2. These speed restrictions may dpply
trains in either or both directions, and they mayirhposed due to a variety of reasons such as:

. Track condition or curvature;
. Bridge condition or capacity;

. Presence of point operation apparatus (as in the ashydro-pneumatic type points machine);

. Presence of certain types of power operated lengssings (to allow train drivers to observe a
Proceed Authority at the level crossing before peitlowed to pass over the road); and
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. To limit train speed approaching user-operatedllex@ssings where no rail infrastructure exists
(and the onus is on the public to ascertain whetienot it is safe to cross the railway; e.qg.
footpaths, farm roads).

Localised speed restrictions exist where eithaktignment or track condition - infrastructurglstor
deterioration of equipment — determines it is neags In certain geographical areas these rastigt
are many and can be extensive owing to the geabganditions through which the railway passes, e.g
the Mallaig branch, between Craigendoran and Gai&fl, Corrour and Spean Bridge, and from
Strathcarron to Kyle of Lochalsh.

The track infrastructure in the Highland area emgpla variety of different types, having probablg th
greatest age range of such infrastructure in therdiknetwork, and consists of modern-day composnent
through to those that are long obsolescent. Akgsienmary of the infrastructure is as follows, wiitle
individual components assembled in a variety ded#nt fashions.

. Track;

o Jointed; and
0 Welded (CWR).
. Rails;

o Bullhead (not common); and
o0 Flat-bottomed (certain styles obsolete).
. Sleepers;

o Timber;

o Steel; and

0 Concrete (certain styles obsolete).
. Points;

0 Bespoke (many styles obsolete); and
o Standard pattern.
. Point Operating Equipment;

0 Mechanical, from signal box;
= Acceptable and maintainable
= Not preferred for new works
= Limited to Semaphore signalling areas
0 Mechanical, from local ground frame;
= Acceptable in appropriate circumstances
= Used throughout Highland area, all lines
0 Electrical machines; power operated from signal, box
= Older styles now obsolete
= Used in certain Semaphore and in Colour Light digngpareas
0 Hydraulic machines; power operated from signalreeat local control position;
= Used in Inverness area, and at specific locationgar North and Fort William
Lines
0 Hydro-pneumatic machines;
= Actuated by train movement alone
= Not controlled by signaller
= Used exclusively on RETB-fitted lines
e Far North
* West Highland
* Kyle of Lochalsh
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* Oban
* Mallaig
= Limits train movements across points to 15mph

Given the length of route in the Highland area, geegraphical extent of specific track styles hasrb
defined by the individual renewal requirementsiearout on the railway over the last 100+ yearg,; a.
section of relatively new track may be immediatadiyacent that of extreme vintage. Points infrattme

will generally have a similar history but pointsepgting equipment is directly related to the regmients
of the signalling system in operation currently.

It is the signalling requirement in the extensiM&TB areas — there being no centralised and diattal

of local infrastructure - that led to the massadtrction of hydro-pneumatic points on the main fagn
lines and locally manually-operated ground framaesassociated sidings. The 15mph restriction over
hydro-pneumatic points is necessary to ensurethiegt function correctly and no derailment of thainr
occurs, however this clearly lengthens journey $m&he point mechanism is entirely self-contaiaed
requires no power for operation, which as a rdsults the force available for point blade movemantl
consequently reduces the attainable safety levahfosystem; an acceptable safety level is actibye
restricting the wheel (train) speed through the maetsm.

Track is designed to allow trains to travel at gaia speed by ensuring it meets certain leveldigrd,
curvature, and cant parameters appropriate togbedsrequired; these conditions being affectedhby t
geographical placement of the railway and the iterfarough which it passes. There will therefoee b
those areas on the railway where an increase énsiieed is only possible through major reconstracti
of the railway environment and alignment, and athehere there is leeway within the characteristics
the track infrastructure to permit speed increaseamarily, the limitations for such increases|viié
where the line is heavily curved or where therepwmor supporting substructure. Another or
complementary method of achieving line speed irs@gadnvolving a reduced level of track redesign
works is available, namely the use of tilting tsgibut there is still the requirement to make avprthe
track infrastructure capable of handling such icadt the speeds desired.

If using existing line speeds but increasing ttadfitr levels over those lines, the impact on thackr
infrastructure will tend to be an increase in thaintenance requirement necessary to keep the track
within the appropriate quality tolerances, and goeeted reduction in the life span of such infiasture.

Proposed developments such as placing an additicae adjacent to an existing single line in ortter
increase route capacity - by creating double ti@ckroviding a crossing loop — can be problematic i
ensuring sufficient land or an appropriate tracgmut zone is available for example. Dependingnupo
what is required and at which location, there mayalm opportunity to make use of previous track
provisions throughout the history of the railwaggtie Highland area. On certain stretches ofwhere
single track now exists, previously double traclswanstructed or the track bed or structures wergem
good for the possible introduction of a double lofetrack. Additionally, there was historically meo
crossing loops provided on the railway than is ribe/case. Without further investigation, it withtrbe
certain whether advantage can be taken of thegeribe provisions as current track alignment and
required clearances through earthworks or strustoray preclude their use unless additional works ar
carried out; they may however provide a suitabtation and basis for development.

In addition to the main running lines, there arsoaimnany sidings leading off from the main tracks.
Although nominally operational, recent railway bist — traffic patterns, commercial expediency, &aitl
gauge corner cracking (post-Hatfield) — has seenynud these facilities fall out of use. The lewd|
dilapidation in or onto these sidings may vary lesw a requirement to commit to vegetation clearance
up to having to reinstall sections of track or peiork, possibly with associated signalling or ggiemal
issues.
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CIVILS

To create the envelope containing the track inattea through which the railway passes, a variety an
sometimes a multitude of earthworks and civil eegiing has to be carried out in order to produee th
necessary, workable, and satisfactory alignmenh®foperational railway. These works are in additi
to all the operational building requirements suststtions, depots, control, and equipment buiklietg
and are constructed as bespoke units, adequatadiorlocation and purpose. They may generally be
considered under the following headings:

. The track bed in general, including support woHat tmay not be visible;
. Drains, drainage, and culverts;

. Walls, fencing, etc;

. Support structures, retaining walls, protectiveribades;

. Embankments or cuttings;

. Bridges (under or over the railway, single or mafian) and viaducts;

. Tunnels; and

. The crossing zone where roads cross over the railwa

The civil engineering requirement will encountdrtgpes of ground conditions throughout the length
the railway, where the local need will be met by #ppropriate use of a variety of materials arrdrage
per the specific design for the location concerndgor example, the bridges and viaducts may be
masonry, brick, or concrete arched, and construsdéaly from those materials, or they could belstee
concrete decked and appropriately constructed &@mmposite of all these materials.

The lines in the Study area are well over one heshgears old and as such the majority of the sirast
on the routes will date from that time. Individstuctures will have been renewed since the ailgin
construction dependent on condition although itusthdoe noted that the bulk of the structures are
approaching or past their original design life.

Due to the nature of the terrain in the Highlandggaphical area, the railways in general have logiéte
heavily engineered, employing some significantcitites in order to achieve a workable line of route
However, even for a line considered to be ‘ligrehygineered’ (compared to some others), the FamNort
line contains significant structures in the formmferness, Conon Bridge, and Culrain Viaducts.

The presence of such structures significant orratise, has an impact on what may be achieved gusin
defined resources - in terms of increasing trdéiels or line speed. Volume and speed of trdffis a
direct effect on the life and maintenance requineinoé all supporting structures; additionally, mesath
structures will not take an additional track placedthem. The exception to this is where strustinave
been purposely built to accommodate two lines ihivesy, although the current alignment of the track
condition or capability of the structure may preldummediate reinstatement or provision of twoksac

The following tabulations provide a summary of thajor structures on the individual routes annotated
with comments where applicable. Where commentsrarde these have been drawn from information
held by the study team and are not obtained frotwbdid& Rail records.
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Line Structure Comments

Highland Schochie Viaduct Masonry structure with spandrebfgms

Main Line Kingswood Tunnel
Inver Tunnel Tight clearances although better thdliekrankie Tunnel
Tay Viaduct ok
Killiecrankie Viaduct Tight clearances on a curve had some work done to it recently
Killiecrankie Tunnel The clearance limiter on thedli
Spey Viaduct ok
Dulnain Viaduct Two span continuous lattice — ok
Slochd Viaduct Considered to be in good condition
Findhorn Viaduct Located on a curve; in good conditi
Aultnaslanach Viaduct Recently renewed
Culloden Viaduct Masonry arch generally ok

Table 6-2: Highland Main Line Major Structures

The Highland Main Line structures are generallylveglgineered and could be capable of allowing an
increase in Route Availability although clearaneeadnstrained by tunnels.

Line Structure Comments
Far North Ness Viaduct Renewed in the 1980's
Line Clachnaharry Swing The abutments and bearings have recently been rdnewspeeg
Bridge restriction over structure
Beauly Viaduct No issues
Conon Viaduct ok
Shin Viaduct Has recently had steelwork repainsaok done to pier heads
Sea Defence Walls
Brora Viaduct Large single span structure — will petform well when assessed for
increased traffic loads

Table 6-3: Far North Line Major Structures

Line Structure Comments

Kyle Line Achanalt Viaduct Long standing problems but sukececent repairs
Carron Viaduct
Rockfall Tunnel

Table 6-4: Kyle Line Major Structures
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Fort William | Garlochhead Viaduct Ok for current traffic levels
Line Finnart Viaduct

Manse Viaduct

ok

Inveruglas Viaduct
Creag an Ardain
Viaduct

Creag an Ardain Tunne

Clearance problems

Glen Falloch Viaduct

Likely to throw up assessmeasuées when considered for heay
loading — ok for current traffic levels

ier

Crianlarich Viaduct

Likely to throw up assessmemsues when considered for heay
loading — ok for current traffic levels

er

Fillan Viaduct

Likely to throw up assessment issudgen considered for heavi
loading — ok for current traffic levels

T
-

Auchentyre Viaduct

Has had a history of problems

Gleann Viaduct

Has had a history of problems

Horseshoe Viaduct

Has had problems but has receedy re-decked — speed restrict
due to curvature on structure

on

Garbh Ghaoir Viaduct

Rannoch Viaduct

Has some specific defects which regyire attention for heavid
traffic

=

Cruach Snowshed

Fersit Tunnel

Tulloch Viaduct

Has some specific defects which meaguire attention for heavig
traffic

Py

Spean Viaduct

Table 6-5: Fort William Line Major Structures

The major structures on this route are charactkdisebeing lofty and curving. This limits speeddan
requires consideration of the lateral forces ouncstires.

Line Structure Comments

Oban Line Succoth Viaduct Generally acceptable for curraaffitr levels — speed restricted
Orchy Viaduct Generally acceptable for currentficdévels
Falls of Cruachan Generally acceptable for current traffic levels
Viaduct
Awe Viaduct Generally acceptable for current tafévels

Table 6-6: Oban Line Major Structures
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Line Structure Comments
Mallaig Line | Lochy Viaduct

Banavie Swing Bridge Constraint to speed due todémgn of the structure would requfre
to be renewed or removed to increase speed
High structure on a curve — spesstricted
Tight clearances
Tight clearances

Tight clearances

Glenfinnan Viaduct
Leachabhuidh Tunnels
Lochailort Tunnel
Polnish Tunnel
Arnabol Viaduct
Loch nan Uamh
Tunnels

Beasdale Tunnels
Borrodale Tunnels
Borrodale Viaduct
Larich Mor Viaduct
Morar Viaduct

Tight clearances

Tight clearances
Tight clearances

Table 6-7: Mallaig Line Major Structures

Consideration is being given to the restrictionggange clearance along the lines. This analysisirgy
‘Clear Route 5’ software to review the restrictidgaglearance along the routes for specific traifjzes.

STATIONS

By its very nature the stations served by the HigtllMain Line network are mostly rural stationshwit
limited facilities. The exception to this are timain terminal stations at Inverness, Perth, Widk,r§o,
Kyle of Lochalsh, Fort William, Oban and Mallaig eite there are a greater range of facilities for
passengers. The following series of tables higilige stations on each line and list their catggord
the facilities at each. The information preseritad been sourced from Network Rail documentatiah an
the First ScotRail web site.

Highland Main Line

Number of Customer
Platforms Ticket Car Park? | Information Public
Station Office? System? | Address? | Comments
Perth 7 v v v v Grade B listed
Dunkeld & 2 x 4 x 4 Grade A Listed
Birnam
Pitlochry 2 v v x v Grade B Listed
Blair Atholl 2 x v x v
Dalwhinnie 2 x v x v
Newtonmore 1 x v x v
Kingussie 2 v v x v Grade B Listed
Aviemore 2 v v x v
Carrbridge 2 X v x v Grade B Listed
Inverness 7 v v v v In Conservation area
Table 6-8: Highland Main Line Stations
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6.4.2 Far North Line

Number Customer
of Ticket Car Information | Public
Station Platforms | Office? Park? System? | Address?| Comments

Beauly x Short platform
Muir of Ord
Dingwall
Alness
Invergordon
Fearn

Tain

Ardgay

Culrain
Invershin

Lairg

Rogart

Golspie
Dunrobin Castle
(private station)
Brora
Helmsdale
Kildonan
Kinbrace
Forsinard
Altnabreac
Scotscalder
Georgemas
Wick

Thurso

Grade B Listed

In conservation area

Grade B Listed

X x| x|x|xx| x| x|x|X| x| %%
LIRNENENE IR JRNENANENENRENANAN
SN NNNNNNNNSNS

Pl NN RPN o RN N
K| IK(X|X| XXX X|X|X|X|X|x

Grade B Listed

ANl il RN NPT L TN
NN K| X[ %KX XXX
AVRNRNRNEIENENANANAN
X K| XXX K| X X| XX
AVANRNRNANENANANANAN

Table 6-9: Far North Line Stations

6.4.3  Kyle Line

Number Customer
of Ticket Car |Information| Public
Station Platforms | Office? Park? System? | Address?| Comments
Garve 2 x v x v
Lochluichart 1 X x x v
Achanalt 1 X v x v
Achnasheen 2 4 v x v
Achnashellach 1 X v x v
Strathcarron 2 X v x v
Attadale 1 X x x x
Stromeferry 1 x x x v
Duncraig 1 x x x v
Plockton 1 X v x v
Duirinish 1 x x x v
Kyle of Lochalslh 2 v v x v

Table 6-10: Kyle Line Stations
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6.4.4 Fort William Line

Number Customer
of Ticket Car Information | Public

Station Platforms | Office? Park? System? | Address?| Comments
Helensburgh 2 X X x v In conservation area
Upper
Garelochhead 2 X v v v
Arrochar & 2 x v x v Grade B Listed
Tarbet
Ardlui 2 x x x v
Crianlarich 2 X v x v
Upper Tyndrum 2 4 Grade B Listed
Bridge of Orchy 2 x v x v Grade B Listed
Rannoch 2 x v x v Grade B Listed
Corrour 2 X X x v
Tulloch 2 X v x v
Roy Bridge 1 x x x v
Spean Bridge 2 x v x v
Fort William 2 v v x v

Table 6-11: Fort William Line Stations

6.4.5 Oban Line

Number Customer
of Ticket Car Information | Public

Station Platforms | Office? Park? System? | Address?| Comments
Tyndrum Lower, 1 x v x v

Dalmally 2 x v x v Grade B Listed
Loch Awe 1 x v x v

Falls of Cruachah 1 x x x v

Taynuilt 2 X v x v

Connel Ferry 1 x v x v

Oban 2 v v x v

Table 6-12: Oban Line Stations

6.4.6  Mallaig Line

Number Customer
of Station Ticket Car |Information| Public

Station Platforms | Category | Office? Park? System? | Address?| Comments
Banavie 1 NME x v x v

Corpach 1 NME x v x v

Loch Eil (OB) 1 F(R) X X X v

Locheilside 1 NME x v x v

Glenfinnan 2 F(R) x v x v Grade B Listed
Lochailort 1 NME x v x v

Beasdale 1 NME x x x v

Avrisaig 2 F(R) x v x v Grade B Listed
Morar 1 F(R) x v X v

Mallaig 2 E(R) v x x v

Table 6-13: Mallaig Line Stations
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ELECTRICAL & PLANT

On the lines under consideration, the provisiorelettrical and plant infrastructure is fairly limdt in
comparison with other parts of the railway, buhismerous in terms of local areas served and in the
number of connections to the Regional Electriciymany (REC) supplier. Electrical power is usually
provided to the following infrastructure:

. Stations, depots, and yards;
. Signal boxes, centres, and control points;
. Equipment rooms;

. Power worked level crossings; and

. Discrete line side or on track components, suchigsals, signalling equipment, points operating
equipment, and point heaters.

Generally, on main trafficked lines for signallingd control purposes, the REC primary supply igrak
at one location and distributed along the line teere it is needed; the geographical limit of thigke
point of distribution is defined by a combinatiof aircuit length (along the line) and equipmentdoa
placed upon it. This single point of source comioacreadily allows the supply to be ‘backed-up’the
railway infrastructure controller in times of supmisruption caused by failure or poor quality. isTts
usually carried out by means of providing a ‘standliesel generator and more recently, with the
addition of an Uninterruptible Power Supply (UP&Jility.

Given the paucity of power-operated equipment althreg line and the large geographical areas to be
covered, this form of power distribution has beeerded uneconomical for the Highland Main Lines in

general and is only employed in the following areas
. At Craigendoran;

. In the Fort William and Banavie area;

. Between Perth and Stanley;

. Between Blair Atholl and Dalwhinnie; and

. Between Kingussie and Clachnaharry.

Basically all other areas have their signalling poweeds supplied directly from the REC to thelloca
point of use, thereby leading to a multiplicity iofividual REC connections scattered throughout the
Highland rail network. These supplies usually dui have the benefit of a ‘back-up’ and so are
susceptible to all power disruptions; only receratlg new ‘major’ installations such as level crogsi
being given certain ‘back-up’ facilities. Othemththe main line side power distribution netwolREC

supplies in the Highland area will tend to be pded as follows:

. Individually to stations, depots, and yards — lcdistributed as required;

. To each signal box — distributed locally to sigmajlequipment etc. thereafter;

. To individual ‘Distant’ signals — where sufficiepttemote from the appropriate signal box;
. To locally grouped sets of points for point heatngposes;

. To each power operated level crossing;
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. To each crossing loop, for local signal indicagmposes only;

0 With the exception of Crianlarich, Dingwall, and @&gemas Junction, where locally
operated sets of power operated points are provided
. To RETB transmission equipment.

0 As RETB is a radio-based system, certain transomisaguipment is located remotely from
the railway in order to achieve optimum propagapernformance; some of these locations
are shared radio transmission sites serving meltipers

Any proposals to increase rail traffic or line sp@d@ll only have an effect on power supply requiesits

through the need to supply additional or relocattttrical equipment, such as signals, points,lleve
crossings etc. If however improved network (raigvaesilience is sought, there could be significant
implications in how the electrical supply to thelway in the Highland area is both distributed and
managed, through the provision of remote monitodhgupplies, ‘back-up’, and ‘standby’ arrangements

With the exception of standby diesel generatorsigeal at present, the other plant equipment of irote
this area is the two swing bridges carrying théwa over the Caledonian Canal at Banavie and
Clachnaharry. Although they are both structured #e responsibility of the civil engineer, they ar
power worked in operation in order to clear theatdaor boat traffic, with the complete drive meclsmn
being the responsibility of the electrical and plangineer. The bridges are additionally interkxtkvith

the signalling system in order to control trainpr@aching the bridges accordingly. Due to theckr
and mechanical arrangements, there is a 5mph $ipgiedver both bridges.

Proposals to increase rail traffic or line speedratiese bridges will have significant implicatiasstheir
design, condition, and age probably precludes gmeed increase, while an increase in traffic will
increase the maintenance requirement on both latstels as well as shortening their life span. éaithe
line speed over these bridges currently, there noayever be relatively significant benefits in seekio
raise the line speeds through these areas.
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7. INFRASTRUCTURE CONSIDERATIONS — SIGNALLING

7.1 RETB SIGNALLING SYSTEM

Most lines in the Highland geographical area aes@ntly signalled on the Radio Electronic TokencBlo
(RETB) principle, with control exercised via a aahiControl Point located at Inverness (for thed&ghd
Far North lines) or at Banavie (for the West HigidaOban, and Mallaig lines). This method of wogki
employs a single, common radio communication chlaforeall rail traffic requirements in a given
geographical area, with no line-side signallingastructure worked from the RETB control point. eTh
following map shows the coverage of lines contblhy RETB.

Highland Main Line =~ 'e—m

- Far North Line —
" Hekstadak Kyle Line —
Fort William Line —
Oban Line —
Mallaig Line —

Figure 7-1: Extent of RETB Signal Control

Train drivers in communication with the Control Rooperator request Authority for all train movernsen
over the common radio channel. The Controller uelg gives such Authority (called a ‘token’) to the
appropriate driver via an electronic authority cdldgt appears on the driver's RETB unit in his dhis
permits only a single train to operate at any oinee tbetween discrete control sections that are
geographically based. Once the movement has beepleted satisfactorily, the driver returns the
Authority he has received, which is then cancebgdthe Controller. These requests for a Movement
Authority apply to any movement that is to be eariout on the main running line, or to any line
connected to it. This means that the operaticemgfground frame or siding connected to the mam i
covered by the rules governing the issue of sudhdities.
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The present RETB signalling systems based at battae and Inverness do not readily lend themselves
to alteration, and due cognisance of this shouldrdfkected in any track, signalling, or operational
alterations or additions proposed. Whilst beingoparationally sound system for its area of appitca

and having served the north of Scotland well siteérst introduction in 1985, the hardware emm@dyto
actuate and transmit the RETB signalling processesow obsolete, while the operational protocols
employed can now considered to be antiquated.

There are three separate RETB Controllers workiedines in the Highland area:

» Based at Inverness SC; and

o Far North Line (Inverness to Wick / Thurso) and iye of Lochalsh Line
* Based at Banavie SC.

o Craigendoran (exclusive) to Tyndrum Upper, andQban line

o0 Tyndrum Upper to Fort William, and the Mallaig line

With only a single communication channel availabilgjividual Controllers can cover a significant
geographical area and its consequent railway dparatThe running of additional trains and / or the
creation of additional RETB token (Authority) sects would be an additional workload for the
Controller to undertake, adding radio traffic te@ntrol system already operating near capacityy An
modification to the existing RETB token sectionsuldbrequire alteration to the electronic interlouki
arrangements that control and support RETB opersitid-or a variety of reasons - system obsoles¢cence
availability of technical staff, and system desigrthis may prove impracticable, problematic, or
expensive.

Network Rail have recognised that the present REy&ems are approaching life-expiry, and whilst
retaining the existing operational processes hatsated moves to have its supporting constituent
components overhauled or replaced to sustain REJBation until 2012. Following the introduction of
the Invernet services the RETB system on the FathNuill be at capacity. One of the reasons fis th
the need to exchange tokens when a train is stajianother is the limited radio capacity.

The expected replacement technology - a versiothefEuropean Rail Traffic Management System
(ERTMS) - is proposed to be available for UK impetation in a timescale not too dissimilar to this,
however Network Rail's 2005 Route Plan only antitgs ERTMS implementation to have an affect on
signalling implementation plans from 2013 / 2014vards.

In this Route Plan and elsewhere, Network Railestdhat no renewal strategy for RETB has yet been
decided. Given the potential, proposed, or aspiredifications, alterations, or additions to thié sgstem
covered by the present RETB control system in tighldnd area, it would be prudent of interestedigar

to become involved or at least informed of the dmwment process associated with the RETB
replacement. In this way, it may be seen whethersyystem proposed to supersede RETB will deliver o
can cater for the functionality desired by thoseraprs and communities to be served in the Highlan
area.

Beyond the basic system development phase, thérbenan opportunity to tailor this new control s
during the early stages of application design dgwakent, in order to deliver the local operational
requirements necessary for running the train sesvar pattern required. Whilst concerned or irsteck
parties should be invited to input to such a predssthe project developer, it would be prudentsiech
parties to ensure that they are involved at tlaigest

Given the wide geographical coverage of the RETBvokX it is considered as a significant issue ia th
development of additional capacity for service ioy@ments on these routes and a potential highiteost
when renewal is required.
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SEMAPHORE SIGNALLING

This is the original style of signalling trains repented by the coloured movable arms mountedgmalsi
posts, and operated by a signaller working a mechklever that is mounted on a lever frame sitdatea
signal box. The interlocking arrangements to persaife operation of the system are supplied via
mechanical arrangements built into the lever fraareyia ancillary electrical equipment connectedtto
By the nature of its mechanical operation, the mxté workable control is limited, usually to a wad
sight line from the signal box.

Semaphore signalling arrangements can lend thess#ébvmodification more easily than some systems,
however issues with such systems currently areavaiiability of the necessary components and eigeert
for such alterations. As such, and in seekingréwige improved safety levels, it is more usuateplace
such semaphore and mechanical systems with prdagmewer operated systems. This has however the
effect of dramatically increasing both the scopd aast of such alterations, when compared to ‘stmpl
alterations to the existing semaphore and mechlasystems.

The semaphore signalling systems employed in tlghleind area are distributed and based on signal
boxes as follows:

» Highland Main Line;

= Stanley

=  Dunkeld

= Pitlochry

= Blair Atholl

=  Dalwhinnie
= Kingussie
=  Aviemore Station
* Fort William Line.
=  Fort William Junction
= Annat

The semaphore signalling coverage is highlightettiénmap shown in Figure 7-2.
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Highland Main Line =~ 'e—m

Far North Line —

" Kyle Line —

A heieadak Fort William Line —
5 Oban Line —
Mallaig Line —

Figure 7-2: Extent of Semaphore Signal Control

7.3 COLOUR LIGHT SIGNALLING

This is the present day and more usual methodgofalling trains, represented by colour light signal
mounted on signal posts and worked from local orate signal boxes, or centralised signal centiidse
interlocking arrangements to permit safe operatibthe system are supplied via a variety of eleatror
electronic systems, dependant upon which engingerieference prevailed at the time of construction.

The colour light signalling systems employed in thighland area are distributed and based on signal
boxes or signal centres as follows:

Highland Main Line;

Perth to Stanley (Perth SC)

Blair Atholl to Dalwhinnie exclusive (Blair Atho& Dalwhinnie SB’s)
Kingussie to Aviemore exclusive (Aviemore SB)

Aviemore to Culloden exclusive (Aviemore SB)

Culloden to Inverness (Inverness SC)

Far North Line;

Clachnaharry (Clachnaharry SB)

Fort William Line; and

Fort William Junction to Fort William Station

Mallaig Branch.

Banavie

Figure 7-3 shows the extent of colour light sigrahtrol.
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Highland Main Line —

Far North Line —

- Kyle Line —

o ke Fort William Line —
Oban Line —

Mallaig Line —

Figure 7-3: Extent of Colour Light Signal Control

Modification or addition to such arrangements camge from being reasonably straightforward to being
extremely complex, given the sometimes intricatd artensive arrangements necessary to control and
drive such systems. There is however, the advarttesg most such systems are in extensive userand a
supplied and supported by industry currently. Samberlocking arrangements are now obsolete, with
consequent issues for maintenance or proposedcatidies. Currently there are no known systems
employed in the Highland area in this capacity the¢ so considered, although certain discrete

components of the colour light systems and thgipetting interlocking arrangements are consideoed t
be obsolete.

7.4 LEVEL CROSSINGS

All at grade road / rail interfaces, level crossingre laid out and provided with signs and equignar
both the road and rail user, as stipulated in tatu®ry regulations applicable for the type ofdev
crossing and the location in which it is employéd.addition for all sites, a risk assessment rsied out
pertaining to the local conditions, the resultsadfich determine which type of level crossing may be
employed in a specific location. By comparisonimather geographical areas in Scotland, the Highlan
area has a comparatively large number of levelsangs, forming a variety of generic and sub types:

» Controlled by signaller;
= Signaller local to level crossing
= Signaller remote to level crossing
» Automatically controlled by trains; and
» Fitted with road barriers, train does not regutateed on approach (AHB)
» Fitted with road barriers, train regulates speedmproach (ABCL)
* Not fitted with road barriers, train regulates spea approach (AOCL)
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» Road-user operated.
= Gates, provided with telephone
= (Gates, not provided with telephone

Level crossings controlled by signaller are fullpmitored and operated by a signaller located atethel
crossing for that purpose alone or in conjunctioth wther operational signalling requirements; eri$
located remotely from the level crossing that Entimonitored by CCTV and other electrical supemyiso
systems.

Automatic level crossings are worked by the appnoacd passing of trains, and stand as autonomous
individual systems remote from the RETB controlt@fin operations; to operate the level crossing,
specific controls are located at an appropriateadie on the railway to initiate the operationajusnce.
With the exception of the AHB’s, the control poddes not monitor operation of these level crossialys
monitoring being carried out locally by the trainvér. The operation of these level crossingsirieatly
linked to the train speed approaching the crosdimgr design incorporating calculation of trairsjimn

to commence or curtail the sequencing of certamipggent operations where appropriate (road light
sequences, barrier lowering / raising, train sigegjuence).

In the road-user operated situation, the openialgging of the gates and monitoring of the railvtay
ensure safe passage is carried out by the road-éséglephone link to the control point is proviti
certain situations where the road-user is unablkedemguately determine whether it is safe to crabe -
caller being given permission to cross by the ainpoint when it is deemed safe to do so. A risk
assessment is carried out for each of these legssings to determine the safe approach speedin$ tr

in order to give the road user adequate time dftisig - or the necessary provision of other equipnos
arrangements in order to enable the road useoss @afely (such as telephones).

When considering possible line (train) speed inmesathe following need to be taken into account:

e At level crossings controlled by the signaller,ithaperation tends to be independent of the train
speeds on the approach, thus usually permittirigeaspeed increase with minimal consequential
works to the level crossing operation (although kgomwill be required to the signalling
arrangements themselves).

» For automatic level crossings, any alteration aintrspeeds requires a minimum of repositioning
the train-sensing equipment in order to maintagdppropriate timing and sequence of operation
of the crossing. Additionally, a recalculation tbe risk assessment at those level crossings so
affected is required, in order to determine thegadey or otherwise of the level crossing type at
that location. With the change in line speed asithgithe latest road traffic figures, there is the
possibility that the new risk assessment would skiwat a level crossing at a particular location
requires to be upgraded in order to meet the nagestatutory requirements.

« At road-user worked level crossings generally tisafie operation is already arranged considering
the maximum line speed achievable currently. Aeptél line speed increase may only be possible
by providing additional infrastructure. This mag &s ‘simple’ as providing a telephone link to the
Control Point, or as complex as providing a fullyanatic-worked level crossing installation.

The level crossing style employed at each spelatiation is that deemed appropriate to the leveball

and rail usage at the time of construction. Cousetly as road traffic levels have and do rise, asd
public or user perception of an increasing openaficisk becomes more apparent, a need to upgrade
certain level crossings emerges irrespective ofraguirement or desire to raise line speed; thityal

raise line speeds may however be a by-product of dewvel crossing improvements. The order of
preference for level crossing styles is as folloeesnmencing with the least preferred type.
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» Road-user operated gates, not provided with telegho

» Road-user operated gates, provided with telephone;

* Automatically controlled by trains and not fittedthvroad barriers; train regulates speed on
approach (AOCL);

» Automatically controlled by trains and fitted witbad barriers; train regulates speed on approach
(ABCL);

* Miniature Red Green Warning Lights;

» Automatically controlled by trains and fitted withad barriers; train does not regulate speed on
approach (AHB) — note that this style of crossirgyronly be used in certain circumstances; and

» Controlled by signaller who is located either loocalremote to level crossing; level crossing is
fully monitored and controlled, and is directly amporated into the signalling system.

Where increases in rail traffic are proposed (gsospd to train speeds), all level crossing stylesley
have to be subject to a suitable risk assessmetdtesmine their adequacy for continued operatiotieir
current style. Unlike any proposal to raise limeexs where all level crossings except those agkrat
directly by a signaller would require alteratiomijst risk assessment may well show that most level
crossings still comply with their statutory requirents under the new conditions.

7.5 SIGNALLING AND OPERATIONAL MODIFICATIONS

Proposals to either increase rail traffic or rdlse line speed impact directly on the signallingteyn, as
does any modification to the current method of wagkor operational function of the railway. Theugs
and consequences of each proposal are summaritiesl tmble below.

Considering one possible proposal, the table addsethe issue of providing “Additional ‘mid-section
blocks’, through use of IB Signals or Token Exchampints (TEPs) (RETB)”. This is a method of
increasing the throughput of trains along a railWag by shortening the distance the first trails bago
before a second train is permitted to follow iisttistance being referred to as the ‘block’. Pphavision

of this signalling arrangement is useful where thkvcks’ are geographically long, and / or train
occupancy of the ‘block’ is significant due to firee speeds within it. Two examples are as follows

* (Conventional signalled area) One single ‘Blockidéh is between Dalwhinnie and Kingussie, 13
miles; predominant speeds are 2%miles at 90mpHhedmi 80mph, 4miles at 70mph, remainder at
75mph or 65mph; and

* (RETB signalled area) One single ‘Block’ lengthbistween Glenfinnan and Arisaig, 17% miles;
maximum speed is 40mph, including 6%amiles at 35mph.

On a double line of track, Intermediate Block (lEynals may be provided that can effectively bisieet
‘block’ length for consecutive trains; these IBrsads work and are obeyed by the driver in exadtly t
same way as ordinary signals. On a single lingawk where Intermediate Block (IB) Signals may be
provided, the ‘block’ length for consecutive traijmoceeding in one direction at a time may be hhlve
again, these IB signals work and are obeyed byltiver in exactly the same way as ordinary signdis.
make the IB signals work in either situation, tireelhas to be converted to what is known as Track
Circuit Block (TCB). This requires the line to bB#ed with train detection equipment for the coetpl
length of the ‘block’ in order to conclusively pmwhe correct passage of trains to the signalling
equipment controlling the line.

In RETB areas, the signals are replaced by TEPsphdorm the same purpose as signals, but are
identifiable positions at which the driver mustlse&d obtain the appropriate Authority to procewhf

the Control Point operator. In the Highland afRRE;TB only applies to single lines of railway. Naih
detection equipment is fed back to the RETB systbm]ogic of permitting train moves is governed by
the computer system driving the RETB through itewledge of what it has previously authorised
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against its known infrastructure layout ‘matridAny alterations to the arrangement of this mateiguire
the RETB system to be redesigned.

It may be possible to provide additional operatiofemtures on existing track layouts, such as bi-
directional running in crossing loops on the singies. This would allow trains to overtake onetuer,

or to use a preferred side of a crossing loop ighdr running speed, or to access certain statiottitfes

if there was not a requirement to cross trainshat tocation. For example, if the crossing loop at
Pitlochry were made bi-directional, northboundrisanot required to cross with a southbound trairdco
access the southbound platform with its statioflifi@s and immediate access to buses, taxi ramd,car
park, alleviating the need for passengers to uséathtbridge on that occasion.

The following table identify, for a given enhancemewhat the likely impact on the signalling
infrastructure is likely to be. In some casesehae significant issues to be addressed.
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No effect on operational signalling arrangements
RETB Appropriate Distant Boards to be relocated to cftehigher approach speeds

All appropriate line side signs, boards, and intdica to be assessed to ens
adequate time allowed for sighting at higher apphogpeed

Semaphore Signalling

Possible effect on operational signalling arrangase
Appropriate Distant Signals may need to be relatébecater for higher approal
speeds

All appropriate signals, line side signs, and beatd be assessed to ensire

adequate time allowed for sighting at higher apphogpeed

Raise Line Speed

Colour Light Signalling

Possible effect on operational signalling arrangase
Signals affected may need to be relocated to éatérigher approach speeds

All appropriate signals, line side signs, and beatd be assessed to ensgre

adequate time allowed for sighting at higher apphogpeed

Level Crossings (power
operated)

Affected level crossings to be risk assessed torensontinued compliance wit]
statutory requirements

Train detection equipment to be relocated as nacgds maintain agreed timin
sequences

h

Level Crossings (user

Affected level crossings to be risk assessed tarensontinued adequate sighti
of trains at higher approach speeds
Possible fitment of telephone at crossing, or

operated) Possible fitment of additional infrastructure atssing, or
Possible conversion of crossing to power workee tyj
Possible closure of crossing
No impact on system infrastructure
RETB Increases occupation of radio communications nétwor

Traffic limited by track arrangements and capaoitgontrol Point operator

Semaphore Signalling

No impact on system infrastructure
Traffic limited by track arrangements and signajlprovision

Increased Rail Traffig

Colour Light Signalling

No impact on system infrastructure
Traffic limited by track arrangements and signallprovision

Level Crossings (power

No impact on system infrastructure

operated)
Level Crossings (user No impact on system infrastructure
operated)
Provide additional Current system cannot accommodate without redesign
crossing loop, or RETB

additional track

Provide additional

Semaphore Signalling

Too costly new colour light signalling would be dsastead

crossing loop, or
Provide additional

Colour Light Signalling

Existing system to be modified accordingly, or
To be provided as new work

track

Level Crossings

If affected, to be reassessed and modified acogisdin

RETB

Current system cannot accommodate without redesign

Provide additional
‘mid-section blocks’,
through use of IB

Semaphore Signalling

Not acceptable for proposed new work
Convert existing block sections to TCB and provils as Colour Light Signals

Signals or TEP’s
(RETB)

Colour Light Signalling

Existing system to be modified accordingly
Provide new infrastructure as necessary

Level Crossings

If affected, to be reassessed and modified acogiydin

RETB

Not possible with current system

Provide additional
operational features
such as bi-directiona}

Semaphore Signalling

Considered as acceptable given the limited appicatroposed
Modify existing and provide new infrastructure &zessary
Issues of equipment and skills availability exist

running in crossing

Colour Light Signalling

Existing system to be modified accordingly
Provide new infrastructure as necessary

loops — — -
Level Crossings EX|st_|ng syste_m to be modified accordingly
Provide new infrastructure as necessary
Table 7-1: Impact on Signalling of Enhancement Propsals
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EXTERNAL ISSUES

INTRODUCTION

This Section of the report briefly considers exéérfactors that will have an influence on the rail
network. These have been identified based on expEr elsewhere and represent issues that mayeequi
consideration in any proposed enhancement of thea@vork.

LAND ISSUES

Some landowners will be more sympathetic to a psapthan others, and this may well impact on which
option is taken forward for development. The staiftishird party land adjacent the railway (i.e. eth
than that owned by Network Rail) is not known atgamt, and this may lead to complications regarding
any proposed land purchases or property deals.

During project development, the impact of proposedway infrastructure alterations on adjacent
domestic, commercial, and industrial propertieenfauildings and fields, through both the consinrct
phase and after completion, should be considelPediticular issues may be where temporary accesses a
required for the construction of the proposed dmwelent, especially where these accesses are used
during ‘unsocial’ hours — a typical situation foailway construction — or where the proposed
development unfavourably impacts on the perceivfedguality of a neighbour, for example placing a
signal outside a domestic property where trains owae regularly to a stand.

STATUTORY PERMISSIONS

In developing new railway infrastructure it may fecessary to obtain permissions from various eatern
bodies depending on the scale of the works. Fuovities confined to the limits of deviation gradte
under the original parliamentary powers for thestarction of the railway line then it is generathe
case that this can be done under ‘permitted dexwsdops’. That is, the works are covered by theioaig
statutory powers.

For works beyond these limits then, depending ensttale of operations, they may be covered byreithe
planning permission or a new parliamentary bilhisTlatter course of action would cover items liveav
lines or the creation of deviations from the erigtialignment of the railway. Works that could be
covered by planning permission include new buildiog structures.

USER SAFETY

User safety for both rail operations and the puidlicritical to the acceptability of any propostisthe
statutory authorities, the rail industry and thélpu

Given their population in the Highland area comgatie the rest of Scotland, the operation of road-ra
level crossings is (rightly) perceived as a keyesafssue. ldeally the number of level crossingsutd

be minimised however the practicality of doing sowwd require considerable investment and political
will. A rise in road traffic and public demands fan increasing level of safety drives a requirentent
provide an increasing number of ‘automatically wemtk level crossings, thereby introducing
infrastructure with significant start-up and rurmicosts.

User safety from the rail passengers’ point of viewwves an increasing equipment count and
sophistication from the signalling and operatiogsatems necessary to control and run the rail m&two
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9. INTRODUCTION AND BACKGROUND

The first part of this study has been concerned wlie identification of the characteristics of the
Highland rail network as it exists today. The fesof this review were contained in Part 1 of taport,
the Issues Report produced in November 2005.

This second part of the study report uses the staleding of the current network previously gained
along with the series of aspirations identifiedidgrthe stakeholder consultation to consider hog th
network could develop in the future. The linesex®d by the study are illustrated in Figure 9-hel
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Figure 9-1: Overview of Study Network
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ASPIRATIONS

As reported in the Issues Report, the opportuniyg taken during the data-gathering phase of thdy stu
to consult with various stakeholders to identifyeithaspirations for the Highland Rail Network.
Consultation was undertaken with the following et

* organisations that are part of the Client Group

Argyll and Bute Council;
EWS;

First ScotRail;

Freightliner;

GB Railfreight;

GNER;

Highland Council;
Highlands and Islands Enterprise?*;
Highland Rail Partnership*;
HITRANS*,

Moray Council;

Network Rail*;

Perth and Kinross Council;
Royal Scotsman;

Scottish Executive*; and

West Coast Railway Company

Meetings were held as part of the study with &l ibregoing parties. The notes of all these dsiocns

are attached in Appendix C. One key aspect ofdisiogue was the determination of the aspirations
the network of the various members of the Groupesg would form the basis of the schemes that would
be considered in taking the study forward. Thiedfsaspirations was then reviewed by the Clieraur
Appendix D contains a spreadsheet listing of tipgragons that it was agreed would be developeéhdur
the course of the study. It was agreed that thatified aspirations would be developed and reabide
the final study report.

Section 10 of this report considers the methodolaggppted in the development of the individual
aspirations from an operational and / or techrpeaspective appropriate for each.
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10. CONSIDERATION OF THE ASPIRATIONS

10.1 INTRODUCTION

As stated previously Appendix D contains a sumniiating of the aspirations that have been iderdifie
during the course of the study. The spreadshestsithe provenance of the items and provides d brie
explanation of the issues to be addressed in eash. c Where appropriate, aspirations have been
amalgamated where there is a clear overlap of nanté is clear that combining aspirations in thiay
provides a more rounded solution that takes a withsv of the aims of the proposal.

The following table provides a summary of the aspins considered during the course of the study.

Route Reference| Description
Highland HML1 To use non-tilting high speed diesel units om tbute
Main Line HML2 To review the timetable on the line and considmssenger servide
enhancements in terms of frequency and to reduamgy time to close tg
target of two hours thirty minutes between EdinbwW@jasgow and Invernesq
HML3 To provide four freight train paths in each diien
HML7 To ensure the route is capable of handling todih2 parcel vehicles
HML8 To enhance gauge clearance on the route
HML9 To create an inter-modal terminal at Inverness
HML10 To create a new station at Culloden
Far North FNL1 To enhance the frequency of passenger sergitése route
Line FNL3 To open a new station at Conon
FNL4 To reduce journey times on the line
FNL6 To create a new chord line at Georgemas pnogidi link from the south tp
Thurso
FNL7 To reinstate the Dornoch branch and constmktffom Tain to Dornoch
Kyle Line KL1 To provide a service into Inverness suitabledommuters, i.e. before 09:00
KL2 To permit heavier locomotive to access the route
KL3 To increase the capacity of the route partidylan the area aroungl
Strathcarron
KL4 To consider the development of line-side loadimgfreight
Fort William FWL1 To improve line speeds on the route
Line FWL2 To consider a fourth passenger path betweesg@la and Fort William
Oban Line OL1 To determine the limiting capacity of the infrasture in terms of train pathd
oL2 To improve capacity on passenger services
OoL3 To reduce journey times for passenger serviedsden Oban and Glasgow
OoL4 To allow Class 66 locomotives to operate orrthae
OL5 To improve the maximum train length permittedtiom line
OL6 To create a new timber loading facility at Dalljna
Mallaig Line ML1 To recast the service on the line
ML2 To provide improved facilities at Mallaig station
Inverness to IAL1 To enhance services into Inverness from thie particularly for commuters
Aberdeen IAL2 To provide a new station at Dalcross
Line

Table 10-1: Summary of Aspirations Considered in tB Study

The paragraphs in Sections 11 to 19 of this reparimarise the development work that has been
undertaken along with the outcome and recommenaatoing forward.
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METHODOLOGY

The approach taken in considering the identifieghiraions varied according to their specific
requirements and theme. The listing was grouptthose that required primarily operational anialys
and those that were largely technical in naturer the majority, elements from both disciplines aver
required and in such circumstances a degree atib@rbetween functions took place.

In developing the aspiration from an operationalspective consideration was taken of the existing
Working Timetables. Use was also made of the S&figon Infrastructure for Future Train Timetables
(SWIFTT) software. This in-house operational mbdgl tool provides a means of deriving running
times for given rolling stock and route charactergss Whilst this tool is not as sophisticatedtzes more
generally accepted industry software it does pmwadjood ‘first cut’ indication of what is possibl&he
model can be calibrated with timings from actuals.u

Where engineering development was required siieswigere arranged to allow basic information to be
captured. It should be noted that at all timesaibygropriate railway safety rules were rigorougiplaed.
Where multi-disciplinary input was needed this waand from within the Scott Wilson technical
resources. In all cases it was possible to workengineering solutions based on known railway
methodologies, local knowledge and experiencegelmeral, a range of options was developed to gatisf
the aims of the aspiration, however in many caBesetwere limited technical options available due t
the nature of the problem.

In all cases where there was an overlap betweenatigpes and engineering discussion took place
between the respective champions to ensure a ¢oated output.

REPORT STRUCTURE

The following Sections of the report consider, olina-by-line basis, the aspirations and their faes
solutions.

Section 11: Highland Main Line;

Section 12: Far North Line;

Section 13: Kyle Line;

Section 14: Fort William Line;
Section 15: Oban Line;

Section 16: Mallaig Line; and

Section 17: Inverness to Aberdeen Line.
A final Section considers the recommendations géongard for the Highland Rail Network.

B137001 Page 70 of 152 24 March 2006



11.

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

HIGHLAND MAIN LINE

Inverness

Carrbridge

Aviemore

Kingussie
Newtonmore

Dalwhinnie

Blair Atholl

Pitlochry

Dunkeld & Birnam

Double Track Sections

Figure 11-1:. Schematic Layout of Highland Main Line

The Highland Main Line extends for 118 miles frorartR to Inverness. It is mainly a single-track
railway with stretches of double track and pasdoups. These are between Perth and Stanley, Blair
Atholl to Dalwhinnie and from Culloden to Invernesee diagram). A key feature of the route is the
predominance of gradients.

The line is controlled from nine signalboxes at tRelStanley, Dunkeld, Pitlochry, Blair Atholl,
Dalwhinnie, Kingussie, Aviemore and Inverness. réhare stretches of mechanical signalling with some
colour lights. These are dominant at either entthefroute.

The gradients and curves result in a route liméesis and as a result journey times are relatively s
with the fastest journey time a little over two h&u This struggles to be competitive to the ad)aée
trunk road. The passenger service is comprisedhlynaf Class 170 diesel units, operated by First
ScotRail.

B137001 Page 71 of 152 24 March 2006



111

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

HML1: TO UTILISE HIGHER SPEED DIESEL UNITS (SI MILAR TO VOYAGERS)

11.1.1 The Issue

11.1.2

There is a perception that the distance and trié@we from the Central Belt to Inverness is suclt tha
acts as a barrier to economic and social intenactibrain speeds on the line from Perth to Invesregs
generally lower than those on the other ScotRapirEss Network routes. This aspiration has theeefor
emerged to overcome this perception of Invernesd, therefore the Highlands generally, as being
disconnected from the lowlands. The aim is to mpr train speeds and reduce journey time to
Inverness.

There are a number of initiatives and enhancemeopgsals currently being considered for the rail
network in the Central Belt of Scotland. One @db, the Edinburgh Airport Rail Link, has consideas
part of the package of new services providing lifrksn the airport to the north. It is likely thttese
new services will feature high-speed diesel mudtiphits similar to those operated on Virgin Cross
Country services marketed as ‘Voyagers' or Voyagee units (i.e. Class 220 or 221 diesel multiple
units). As a result of this initiative there isetbfore an aspiration in the Highlands to extereb¢h
services to Inverness with the twin aims of sigmaifitly reducing the journey times on the Highlanaim
Line and providing access from the Highlands tonBdrgh Airport. This aspiration considers the
potential benefits that such traction could brioghe route.

Operational Analysis

The use of Voyager type units will provide improvacteleration over the current Class 170 traind, an
coupled with greater seating capacity would go samg to fulfilling the aims of HML2, to improve end
to end journey times bringing it closer to the &rgme of two and a half hours for a journey betwe
Edinburgh/Glasgow and Inverness. In order to uadterthe analysis the characteristics of the route
along with the acceleration and braking capabdité the rolling stock were determined and usethén
Scott Wilson Infrastructure for Future Train Timeles calculator (SWIFTT). The following table siow
the output from this modelling. It provided a campon in Sectional Running Times (SRT) between
Class 170 and Voyager Units.

Voyager Units

Class 170 Units (Using SWIFTT):| (SRT Calculated by SWIFTT):
Section Minutes / Seconds * Minutes / Seconds *
NON-STOP TO INVERNESS SRT SRT+10%| Total SRT SRT+10%| Total
Perth — Pitlochry 00:28:12 00:31:01 00:31:01 0OB24| 00:27:29| 00:27:29
Pitlochry — Kingussie 00:43:10 00:47:29  01:18:830 0:39:27 | 00:43:24| 01:10:53
Kingussie — Aviemore 00:10:08 00:11:09  01:29:39 :086:2 | 00:09:45| 01:20:3§
Aviemore — Inverness 00:33:1y 00:36:37 02:06]16 :2947 00:32:46 01:53:24

* - These journey times do not include engineering recovery

allowances

Table 11-1: Comparison of Journey Times (Northbouny
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Voyager Units
Class 170 Units (Using SWIFTT): (SRT Calculated by SWIFTT):
Section Minutes / Seconds * Minutes / Seconds *
NON-STOP TO PERTH SRT SRT+10% Total SRT SRT+10% Total
Inverness — Aviemore 00:36:57 00:40:39 00:40:39 2961 00:32:50 00:32:5(Q
Aviemore — Kingussie 00:10:11 00:11:12 00:51:51 061 00:09:44 00:42:34
Kingussie — Pitlochry 00:44:43 00:49:11 01:41:02 :3928 00:43:25 01:25:59
Pitlochry - Perth 00:26:09 00:28:46 02:09:48 00B24: 00:27:21 01:53:20
* These journey times do not include engineeringacovery allowances

Table 11-2: Comparison of Journey Times (Southbound

The addition of 10% to each sectional running tprneduced by the software is to allow for performranc
factors such as defensive driving and the rollitgcls perhaps being less than 100% mechanically
efficient on any day. However, the original SRTlues for Class 170s, using SWIFTT, compare
favourably with actual operational measurementssantherefore it is reasonable to expect that dinees
degree of accuracy will apply to the base figurefoyager Units.

In each direction a Voyager unit running unconsedi (by infrastructure or signals) can achieve over
100mph (if the line speed were available) on a siop-run between:

» Dunkeld and Pitlochry — current maximum linespee80mph at certain locations;

» Dalwhinnie and Kingussie — current maximum linespiseQ0mph at certain locations;
 Kingussie and Aviemore — current maximum linespieelDOmph at certain locations; and
» Daviot and Millburn (down direction only) — curremiaximum linespeed is 75mph

To achieve the optimum journey times, if it is dable to significantly lower end to end journey éign
between Edinburgh and Inverness, consideratiorddoeiigiven to raising line speeds for Voyagers$at t
locations listed above.

Engineering Review

It is clear from the foregoing that the Voyagerawmits could deliver improved journey times withou
the need to enhance the infrastructure with thegban of line speed improvements. Running in sgce
of the current line speeds would require furthegieeering surveys and assessments of the infraisteuc

In particular, the evaluation of the works requirteddeliver speeds of in excess of 100mph on the
Highland Main Line would necessitate a detailedassient of the route. In all cases this would idens
the line curvature and the impact of the higheedpeon structures. It is however clear from thedyesis
that has been undertaken that the acceleratiomdtesistics of the diesel units mean that they atake
advantage of improvements in the infrastructure.

Summary

The consideration of the use of Voyager type umitgshe Highland Main Line is intrinsically linked t
the overall enhancement of services in terms afnjy times and frequency. There are clear benefits
be obtained from the introduction of such unitsjolthwould further improve the travelling environnien
for passengers and reduce journey times, even lwsedrrent infrastructure capabilities. It isi@sited
that a saving of up to seventeen minutes couldch&wged by the introduction of this rolling stockthwv
enhanced acceleration characteristics. This joutimee saving is also capable of being achievedh wit
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station stops. To reap further benefits a morailget engineering survey to increase line speedddvo
be necessary.

HML2: TIMETABLE IMPROVEMENTS

The Issue

Whilst journey time will improve connectivity a fimer influencing factor is the train frequency. As
related in the previous section there is a driveriprove links on the Highland Main Line. Deliveoy

the twin enhancements of reduced journey time amtgr frequency will make the railway more
competitive when compared to the road alternatiVlis aspiration therefore considers the potemtial
improve service frequency whilst reducing journéyets through changes in the stopping pattern of
services. It further takes advantage, where apatep of the benefits to be obtained from improved
rolling stock as outlined above in HML1.

Background

The Perth to Inverness timetables have been tdattyridesigned to fit in with the requirements of
services in Central Scotland and how long distaraies between Edinburgh or Glasgow and Inverness
can serve various markets. These historically dibalve been:

* Local traffic between Glasgow and Edinburgh andbisban’ stations;

 Longer distance traffic between the cities andi8tjror Perth; and
» Traffic covering the entire route (traditionallydare traffic).

Passenger markets are developing and the pattéraimmfervices must change to maximise its relegan
to these shifts. Inverness is becoming a newwitly new demands on year round business links with
other Scottish cities. Perth is also attractinguecwters from more outlying areas such as Dunkett an
Pitlochry. The Scottish Parliament calls for mbresiness travel to and from Edinburgh at convenient
times of the day. As a result the train servicdlenHighland Main Line is being called upon toveea
greater variety of requirements.

With the demands on rail infrastructure becomingdieater there is not so much scope for re-writing
timetables in order to satisfy one corner of thanty without re-writing the timetable for almostet
whole country. The desire for an hourly passenigeetable between Inverness and beyond Perth will
consequently have to take cognisance of what igimed) in the Central Belt. Also, the routing, star
points and destinations may need to change. Shie¢ause the distance and time taken between Perth
and Glasgow is not the same as between Perth amtblEEgh and the railways around Glasgow have
different services to cater for from those aroudihBurgh.

It is recognized that the desire of newly formednBport Scotland is to eventually examine, andiplyss
recast, some of the Scotland timetables to takeaotount all recent developments both in infrastme,
rolling stock and new trends in passenger movement.

From an operational perspective the journey timevéen Edinburgh and Inverness could be much
reduced by line speed improvements between Ladylauak Hilton Junction. Line capacity can be
increased by re-doubling the track between Newbwgth Hilton and by raising the line speed from
55mph to 90 mph. The journey time can be furthérty eliminating station stops in Fife and if the
journey time between Edinburgh and Perth can becestito a maximum of one hour using voyager type
units, calling at Haymarket only, then an end td @urney time of two hours and forty-five minutes
between Edinburgh and Inverness can be achievég. 1998 Scott Wilson report ‘Edinburgh to Perth:
Desk Top Study for Line Speed Improvement’ highiagh a possible line speed increase to 75mph
between Ladybank and Hilton, saving three minutesast of £4.17 million. This would allow voyage

B137001 Page 74 of 152 24 March 2006



Highland and Islands Enterprise
“Room for Growth” Study
Final Report

type units a journey time of sixty-one minutes fr&dinburgh to Perth calling at Haymarket only. [In
order to gain the most from Voyager Units’ perfonoa capabilities a further upgrade to 90mph should
be considered in order to achieve as close toptimam end to end journey time of two and a halfitso

as possible and allow for possible additional statalls. Further linespeed increases to 90 mphdvou
save a further three minutes.] This increase toptbwould avoid consideration of major infrastruetu
enhancements in Fife. Cost estimates for incrgagie linespeed to 75 mph between Ladybank and
Hilton are £12 million (+/- 50%), at today’s priceé possible timing schedule is outlined in Table5

below.
nverness
Per,
Dundee
Hilton Junction
Newburgh
Leuchars
Stirling Cupar
Glasgow

Markinch
Thornton Junction
Kirkcaldy

Dunfermline

Inverkeithing
Edinburgh

Figure 11-2: Overview of Ladybank to Hilton Sectn

11.2.3 Operational Analysis

If a starting point for a revised timetable is tal@ Perth with northbound trains departing onhber,
departures can be moved round the clockface tdrdaitaction with other services south of Perthwat

as through services. Obviously services in theospe direction will need to move the same amotint o
minutes either forwards or backwards in order t@etneeossing points on the single line.

The Sectional Running Times (SRTs) for Voyagers leg®gal in the study are based on the times shown
in Tables 11-1 and 11-2 with some adjustments ntadmter for anticipated line speed improvements
mentioned in the May 1998 Scott Wilson Report tdltRek Scotland, ‘Perth to Inverness: Desk Top

Study for Route Speed Improvement’. The servidéeparemains similar to that operated today of a
four hour cycle, in order to provide

. Pitlochry and Aviemore an hourly service;
. Dunkeld and Kingussie a two-hourly service; and
. Blair Atholl, Dalwhinnie, Newtonmore and Carr Brigl@ service every four hours

This pattern would hold except early and late i tlay. Marketing analysis would deem whether any
station call be omitted from this pattern to quitkeurneys.

The following tables show this pattern (assumirgjaating point of 10:00 from Perth and no additiona
infrastructure was to be provided):
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Station
Perth 10:00 11:00 12:00 13:00
Stanley 10/07 11/07 12/07 13/0%
Dunkeld 10/x14h | 11ax16 12/x16h| 13ax17
Pitlochry 10a25h 11a28 12a28h 13a29
Blair Atholl 10/35 11/37h | 12a39%h 13/38h
Dalwhinnie 10a54h 11/55h 12/58h 13/56H
Newtonmore 14a07
Kingussie 11a06h 12/07h| 13a0%h 14/10h
Kincraig 11/11 12/11h 13/x14 14/x14h
Aviemore 11lax16h | 12al6h | 13al%h 14a20
Carrbridge 11/22 12a23h 13/25 14/25h
Slochd 11/28 12/30h 13/31 14/31h
Tomatin 11/31h 12/34 13/34h 14/35
Moy 11/34h 12/37 13/37h 14/38
Culloden 11/39h 12/42 13/42h 14/43
(3] (3] [3] [3]
Millburn 11/47h 12/50 13/50h 14/51
Inverness 11:50 12:52 13:53 14:53

/- trains do not call; times are passing times
a - stops for station call
[3] - minutes allowed for temporary speed restrictbns as a result of engineering works en route
X - indicates where a train will cross another irthe opposite direction at a passing loop
h - indicates the half minute

Table 11-3: Northbound Hourly Voyager Timetable

This pattern could start at any hour or minutehef day but would have to repeat itself in a fouarho
cycle as illustrated. The reverse direction wditlthus:

Station
Inverness 09:38 10:41 11:36 12:36
Millburn 09/39h 10/42h 11/37h 12/37NH
Culloden 09/45 10/48 11/43 12/43
Moy 09/52h 10/55h 11/50h 12/50Hh
Tomatin 09/55h 10/58h 11/53h 12/53h
Slochd 09/59 11/02 11/57 12/57
Carr Bridge 10/02h 11a08 12/01 13/01
Aviemore 10a09h 11ax16 12a08 13a08
Kincraig 10/x14h 11/21 12/x15 13/x15
Kingussie 10a22 11/25 12a24h 13/21
Newtonmore 13a35
Dalwhinnie 10a36 11/37 12/36 13/36
Blair Atholl 10/56 11/55 12a56h 13/54
Pitlochry 11a04h | 12a03h 13a06 14a02h
Dunkeld 11/x15h| 12ax17 13/x16 | 14ax15
Stanley 11/23 12/24h 13/23h 14/22h
(3] (3] [3] [3]
Perth 11:31 12:32h 13:31h 14:30h

/- trains do not call; times are passing times
a - stops for station call
[3] - minutes allowed for temporary speed restrictbns as a result of engineering works en route
X - indicates where a train will cross anothemi the opposite direction at a passing loop
h - indicates the half minute

Table 11-4: Southbound Hourly Voyager Timetable
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This pattern must start twenty-two minutes eatiem the northbound direction cycle starts at Pierth
order to take advantage of trains being able te pash hour on double line sections between Cullode
and Millburn and between Blair Atholl and Dalwhieni However, timings would remain very tight at
Culloden and the slightest perturbation to tranasnf the south will accumulate delay from that momen
on. It is recommended that the double line shdiddextended from Culloden to Daviot and this is
discussed further, under engineering options. hdukl also be noted that most passenger serviaes us
Dunkeld as a crossing place on the single linerfoFeance risk during perturbation would be limited
with the reinstatement of Ballinluig as a passiogpl. Examination of freight services strengthdres t
argument and is expounded under the section oghfrasiervices; this location is also mentioned under
engineering options.

In order for a non-stop service to operate theofailhg time pattern is suggested outwith the fountho
cycle of services (which could depart Perth betw@®00 and 16:00) to suit the business market:

Station Timing Timing Notes
Edinburgh 07:00 16:00
Haymarket 07a04 16a04
Haymarket 07/06 16/06
West Jn
Dalmeny Jn 07/11 16/11 | Local
Inverkeithing 07/16 16/16 | Services
Burntisland 07/22 16/22 | to be
Kirkcaldy 07/28 16/28 | Adjusted
Thornton S 07/32 16/32
Thornton N 07/32h 16/32h
Ladybank 07/38h 16/38h
Newburgh 07/47h 16/47h

[3] [3]
Hilton Jn 07/57h 16/57h
Perth arr 08:01 17:01
Perth dep 08:02 17:02
Stanley 08/09 17/09
Dunkeld 08/ 16h 17x/16h
Pitlochry 08/26 17/26
Blair Atholl 08/35 17/x35
Dalwhinnie 08/53 17/53
Kingussie 09/03 18/03
Kincraig 09/07 18/07
Aviemore 09/12 18/12
Carrbridge 09/18 18/18
Slochd 09/23 18/23
Tomatin 09/26h 18/26h
Moy 09/29h 18/29h
Culloden 09/34h 18/34h

[3] 3]
Millburn 09/42h 18/42h
Inverness 09:45 18:45

Table 11-5: Northbound Express Voyager Timetable

The 18:00 departure from Perth would be formed INER’s 12:00 service from Kings Cross. It is
anticipated that after this hour, services mighbpada similar pattern to today’s timetable unless t
hourly service should continue until later durihg £vening.
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In the southbound direction express departures dvaghin be able to suit the business market and not
affect the four-hour cycle (see Table 11-4), whickld operate between 08:30 and 15:30.

Station Timing Notes Timing
Inverness 06:27 16:27
Millburn 06/28h 16/28h
Culloden 06/34 16/34
Moy 06/41h 16/41h
Tomatin 06/44h 16/44h
Slochd 06/48 16/48
Carr Bridge 06/52 16/52
Aviemore 06/57h 16/57h
Kincraig 07/02 17/02
Kingussie 07/06 17/06
Newtonmore
Dalwhinnie 07/18 17/18
Blair Atholl 07/36 17/36
Pitlochry 07/43 17/43
Dunkeld 07/52h 17/52h
Stanley 08/00 18/00
3] 3]
Perth arr 08:08 18:08
Perth dep 08:10 18:10
Hilton Jn 08/13 18/13
Newburgh 08/23 18/23
Ladybank 08/32
Thornton N 08/38
Thornton S 08/38h 18/38h
Kirkcaldy 08/42h 18/42h
Burntisland 08/48h 18/48h
Inverkeithing 08/54h 18/54h
Dalmeny Jn 08/59h 18/59h
3]
Haymarket 09/06h 19/06h
West Jn
Haymarket 09a09 19a09
Edinburgh 09:12 19:12

Table 11-6: Southbound Express Timetable

Consequential minor retimings to the four hour eytrhins will be required if expresses are intralic
It would be essential for double track to extendtsmf Culloden to allow the 16:27 express to pghss
last of the northbound four-hour pattern serviceshis section.

It should be noted that these are opbgsible timings and services would require some adjustment to
existing Fife services if they were to run in thésee slots. However, movement round the cloclefax
gain a better fit with other services will be thigect of further timetable studies once speciitrat have
been agreed and demand studies completed.

Although Tables 11-4 and 11-5 highlight Edinburghriverness options, a similar journey time woutd b
available between Glasgow and Inverness as thertyourney time between Glasgow and Perth is 56.5
minutes with one station stop of two minutes anddiminutes engineering recovery time. (The journey
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time between Perth and Glasgow averages 62 mindteto congestion south of Larbert and therefore
slower running speeds.)

Any reduction in journey times will be beneficia #hat more economic use of train sets can benatdai
as well as more efficient use of train crews’ timieich could reduce actual hours worked and theeefor
some associated costs.

Engineering Requirements

A number of the consultees approached during tlhieseocof the study raised the issue of journey times
and numbers of passenger services on the Highlamd Mne. There are a number of potential methods
of achieving these aims. From an engineering petsge, and based on the operational analysis, the
following specific schemes have been identified@stributing to these goals, at the same time pingi
greater timetable robustness:

* Re-double line between Culloden and Daviot; and
* Provide a loop at Ballinluig.

Additionally a number of proposals were raised lie {Scott Wilson Railways report produced for
Railtrack in 1998. These included:

* Plain line realignment and recanting along theeput

» Works to underbridges where restrictions existednaly bridges 90,91 and 346;
» Works to Kingswood tunnel;

» Formation widening north of Stanley Junction; and

» Enhancement work to the S&C at Dunkeld.

The report divided proposals into lower and higbests. The report concluded that for “around £3m
(1998 cost) a saving of around three minutes cbaldealised”, and for a further £8m a saving otiat

ten minutes could be made. Some of the works, sgcthe replacement of Moy Viaduct, have been
carried out. Whilst it requires to be confirmedigthof these works have been carried out since the
report was written the following paragraphs consitie main proposals. The revised total cost 8620
prices is £14 million. This work is viewed as ed&# to be able to achieve an hourly service witho
major enhancements.

Re-Double Line between Culloden and Daviot

This option would entail the re-doubling of the ientfour-mile length between Culloden and Daviot.
Whilst this would be the optimum solution it wowdtso be possible to re-double a shorter length.

To verify whether this option is viable it will beecessary to carry out a more detailed investigatio
including a walk out over the entire length. Sitle route was singled it is likely that sectiofisiouble
track bed on the line will require significant werko bring them up to an acceptable standard for a
second track. There may have been structureseaetidrossings that have been altered or replaced i
form suitable only for single track. For exampieajor embankment stabilisation has taken place
adjacent to Culloden Viaduct.
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Figure 11-3: Culloden Looking South

Signalling alterations would be required for thjgtion. The new track would be controlled from eith
Inverness Signalling Centre or Aviemore Panel aodld/comprise of colour light signalling. The cost
of this signalling alteration is estimated at £5rm@n the assumption that there are no major Straictu
civil engineering alterations required, the shotineste for track replacement, renewal and civil
engineering work would be £12m including an allosarior replacement of four number single span
underbridges. This makes a total cost of £17nthfemworks.

Provide a Loop at Ballinluig

This option would require a loop to be providedatiinluig close to the location of the previousftion
with the line to Aberfeldy. It would allow trairte pass travelling in the same or opposite direstio

The length of loop requires to be considered furthat as a minimum would be required to caterafor
265m freight train. (The shortest current loopgkbnis 265m at Pitlochry — see 11.7.2.)

The shot estimate for this option would be £0.9m d270m long loop without any major civil
engineering works and excluding signalling costs.
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Figure 11-4: Ballinluig Looking South

The signalling infrastructure would have to be wud. It is likely that the new loop would be
controlled from Pitlochry signal box and controlleg colour light signals. The estimated cost of
providing the signalling for such a facility is £4nThis makes the total cost for such a facilitythe

region of £5m.
Summary

It is recommended that further investigation be enisulo providing a loop at Ballinluig (as proved the
requirement to operate freight trains during theqaeof an hourly passenger service discussed Helow
doubling the Culloden to Daviot section and carmgyout line improvements as highlighted in the 1998
report. This will enable potential timetable sffieations to be met without compromising performanc
and fit with business plans of both passenger egidHt operators.

Infrastructure Enhancement in Cost Benefit Minutes Saved
order of priority for new services
1.Line speed improvements as per £14 m Achieve national aspiration for 12
1998 hourly service

Scott Wilson Report
2. Double line from Daviot to £17m Lower performance risk on Not applicable
Culloden introduction of hourly service:

essential for non stop services
catering for business market — see
Tables 11-5 and 11-6.
3. Reinstate Ballinluig Loop £5m Ability to run fght service at Not applicable
times of hourly passenger service

Table 11-7: Cost Benefit Summary: Highland Line Enlancements
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HML3: PROVISION OF FOUR FREIGHT PATHS IN EACH DIRECTION

The Issue

It is clear from the nature of the route as desctibarlier with stretches of single line interspdrsvith
passing loops and double track that capacity isyaigsue. The case for expanding the passenger tra
services has been highlighted in the previous papdig. The growth in passenger services potgntiall
constricts spare capacity on the route, which coeldtilised by freight services. This is impottgiven

the desire for a parallel growth to take placedit freight along with the passenger operationsisT
aspiration is aimed at protecting the interestghef freight operator and to provide them with their
required number of paths. The issue is to identihat additional infrastructure would be required t
accommaodate the growth in both passenger and freggtiors.

The Background

The provision of additional, faster passenger ses/will mean that it is likely that freight seregwill

not only require to be by-passed at loops but gisb they may be required to run at higher speeds.
Assuming that an hourly passenger service opebatisgeen 08:00 and 18:00 then it is estimated that,
the Down (northbound) direction, each freight seewvill require to be overtaken by at least onel an
sometimes two, passenger services if they remainimg at the present 60mph (Class 6). The result o
this is that a freight service will take three anblalf hours between Perth and Inverness, an aeppd

of under 40 mph. This will not be acceptable wight operators both from a resource utilisatiod an
customer delivery time perspective.

Assuming the passenger service pattern is basenines shown above then, as Dunkeld is the point at
which passenger services cross, a freight servigst mlepart Perth immediately behind a northbound
passenger service and be able to run to Pitlochpats a southbound train (at xx:00). An ample tim
margin is required for the service to reach Dalwhérbefore the next hourly passenger train requoes
overtake it. A lack of signalling infrastructurerth of Dalwhinnie means that a freight train careave
Dalwhinnie until the passenger train has passedu§sie.

To run as illustrated between the hours of 08:0 E100 at 60mph theutline timings of Down trains
would be as follows:
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Passenger | Freight at Passenger | Freight at Passenger
Station Service 60mph Service 60mph Service
Perth 10:00 10:10 11:00 12:00
Stanley 10/07 10/30 11/07 12/07
Dunkeld 10/x14h 10/40 11ax16 12/x16h
Pitlochry 10a25h 11x05 11a28 12a28h
Blair Atholl 10/35 11/15 11/37h < 12a3%h
Dalwhinnie 10a54h | 11:45/12:08 11/55h 12:08 12/58h
Kingussie 11a06h > 12/07h 12x25 13a09h
Kincraig 11/11 12/x11h 12/35 13/x14
Aviemore 11ax16h 12a16h 12/42 13a19h
Carrbridge 11/22 12a23h 12/52 13/25
Slochd 11/28 12/30h 13x02 13/31
Tomatin 11/31h 12/34 13/07 13/34h
Moy 11/34h 12/37 13/12 13/37h
Culloden 11/3%h 12/42 13/20 13/42h
3] 3] [4] 3]
Millburn 11/47h 12/50 13/30 13/50h
Inverness 11:50 12:52 13:35 13:53

X - cross southbound train at loop on single line
/€ - indicates a train has to stop for some time in boop to allow faster service to overtake

Table 11-8: Sample Freight Path Imposed on Table 13 (Northbound)

Whilst there would be several paths of this natueéore 18:00, more freight paths and better timing
schedules are available outwith the period of amrligcservice and the start of any engineering pkrio
when it is presumed that an hourly passenger sewiaild not be required.

If trains were able to run at 75mph (Class 4) thendeparting Perth immediately behind a passenger
service, Inverness would be reached without as meghlation for other services. A 90mph train (e.g
parcels) train can run behind a passenger trainowitbeing overtaken, in which case a path would be
available most hours.

In the Up (southbound) direction a similar scenapplies. Paths are more readily available outdide
hourly service period. Unless some new facilitynizde available south of Kingussie to allow Updhgi
services to be overtaken, then the paths in theepté/Norking Timetable (2005), with the exceptidn o
the 90mph parcels train, would have to be moved after 18:00. Also, the times illustrated in Ted
11-7 and 11-8 show that even with a facility betw#&éngussie and Dalwhinnie freight trains could not
pass in the same hour without excessive delay emre to be timed on alternate hours over this@ec
Similarly, there needs to be a facility for freighgrvices to be overtaken south of Pitlochry gittes
demands of the passenger service. duigne timings are shown below:
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Passenger | Freight at Passenger | Freight at Passenger
Station Service 60mph Service 60mph Service
Inverness 09:38 09:45 10:41 11:36
Millburn 09/39h 09/47 10/42h 11/37h
Culloden 09/45 10/04 10/48 11/43
Moy 09/52h 10/22 10/55h 11/50h
Tomatin 09/55h 10x32 10/58h 11/53h
Slochd 09/59 10/38 11/02 11/57
Carr Bridge 10/02h 10/50 11a08 12/01
Aviemore 10a09h 10/56 1lax16 12a08
Kincraig 10/x14h 11x04 11/21 12/x15
Kingussie 10a22 11/14 11/25 < 12a24h
Newtonmore 11*+20 11:38
Dalwhinnie 10a36 > 11/37 11/x54 12/36
Blair Atholl 10/56 11/55 12x39 12a56h
Pitlochry 11a04h 12a03h 12/47 13a06
Dunkeld 11/x15h 12ax17 13/%03 13/x16
Stanley 11/23 12/24h 13/%16 13/23h
(3] [3] [4] 3]

Perth 11:31 12:32h 13%30 13:31h

*** . train needs to pass northbound freight andbe overtaken by following passenger service

X - cross southbound train at loop on singline
% - cannot run to Stanley without delaying nothbound passenger (13:00 ex Perth): requires

to be overtaken before Dunkeld where passenger tnas must cross to maintain hourly pattern
(sectional running times based on current runningimes in Freight Working Timetable)

Table 11-9: Sample Freight Path Imposed on Table 14 (Southbound)

11.3.3 Reinstate the Loop at Newtonmore Station

11.3.4

To provide the necessary freight train paths theragmonal analysis has demonstrated that the re-
instatement of the loop at Newtonmore would be s&mgy. This option would require the loop to be
provided at Newtonmore Station on the former solutthwould allow trains to pass travelling in thense

or opposite directions. The current redundant lagfgrm may require to be re-commissioned depending
on the passenger timetable requirements.

The length of loop requires to be considered furthat as a minimum would be required to caterafor
240m freight train (EWS specification). There niwgya requirement to partially demolish the reduhdan
platform wall to obtain satisfactory clearancesisInoted that although the redundant platformddne
reinstated the associated costs may prove prorebiidb ensure compliant footbridge access. The
signalling infrastructure would also have to be rapigd. The new loop would be controlled from
Kingussie box by colour light signals.

The shot estimate for this option would be £0.7%maf 300m loop without any major civil engineering
works. Signalling costs are estimated at £5m an@r8 for the platform reinstatement. This brings a
total cost of £6.5m.

Summary

Reinstatement of Newtonmore loop will enhance cipaand improve performance in times of

perturbation. Freight trains cannot run duringiqus of an hourly passenger services without the
additional infrastructure.
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Infrastructure Enhancement Cost Benefit Minutes Saed
Reinstate Newtonmore Loop £6.5m Breaks long settingussie — N/A

Dalwhinnie: allows the necessary
capacity for freight traffic

Table 11-10: Cost Benefit Summary; Freight Paths

HML4: SHORTEN THE LONG SIGNAL SECTIONS

The Issue

Capacity levels on a route are determined by theisg of signals. The further apart the signaésthen
the lower the capacity since each section (theult& between signals) of the line can only acconateod
one train with safety. There is concern that lsiggal sections on the Highland Main Line are impgd
improvements to train services. The issue is tbezdo identify which ‘long sections’ are criticd the
development of the aspirational train serviceshenroute.

The Analysis

It has been demonstrated in HML2 that various tabket scenarios highlighted the need for additional
crossing loops. These loops create shorter sggwilons where trains could be ‘flighted” more elys
together. An example of this is the loops norttKofgussie where they require controlled stop dgna
which not only allow trains to be crossed, but gdeamit trains to follow at relatively short timetérvals.
The best locations, demonstrated by the requiresnaina notional timetable, are between Dunkeld and
Pitlochry and between Dalwhinnie and KingussieioPto signalling rationalization in the 1980s ther
were loops at Ballinluig and Newtonmore and prior1960 there was a loop at Etteridge, between
Dalwhinnie and Newtonmore. Even today, with quickelling stock, the long sections prove a
hindrance to performance during times of pertudmati As has been shown, timetable improvements
could not be introduced without some capacity enbarent.

Summary

Reinstatement of Ballinluig will enhance capaci#jlowing more freight services to operate between
09:00 and 17:00 and improve performance in timgseofurbation.

A facility is necessary to regulate freight traibstween Dalwhinnie and Kingussie and should be
considered at Newtonmore or Ettridge, particul#ryption HML5 is adopted.

Infrastructure Enhancement Cost Benefit Minutes Saed

Reinstate Ballinluig Loop £5m Breaks long signailtem Non quantifiable
Dunkeld - Pitlochry: allows more
capacity for daytime freight traffig
Reinstate Newtonmore Loop £6.5m Breaks long sigeetion Non quantifiable
Kingussie — Dalwhinnie: allows
more capacity for daytime freight

Table 11-11: Cost Benefit Summary; Shorter Signal &tions
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HMLS: CLOSE NEWTONMORE STATION

The Issue

The aim of reducing journey time could be achielgd reduction in the number of station stops. [g¢hi
‘skip-stopping’ is one solution the closure of ®ias provides a more permanent means of raising
average speeds. The stations at Newtonmore angugsie are only three miles apart. Whilst it is
recognised that the stations serve two distinctroanities the potential remains to close one facdind
provide links to the other. This aspiration coes&the practicalities of closing the lesser udation at
Newtonmore.

The Operational Analysis

The close proximity of the two stations at Newtomenand Kingussie plays a significant part in slayvin
services on what is elsewhere well spaced outstti The resulting double stop means that thae trai
cannot reach line speed before requiring to appdylirakes for the second stop thus the effect f th
additional stop is magnified in operational term$¥he anticipated time saving from eliminating the
station stop at Newtonmore is some four minutes.

The lesser used of the two stations is Newtonmdtealso serves a smaller community and is some
distance from the village centre. Whilst statidmsare is a highly emotive subject it may be pdssib
substitute the station with a bus link to KingusdieNewtonmore station was closed then a loodatbe
re-instated at Etteridge, half way between Dalwlnand Kingussie. This was a passing loop until
rationalization in the mid 1960s. This would benare sensible location for a passing loop in teofns
distance rather than at Newtonmore, which is fasel to Kingussie than Dalwhinnie.

If the decision was made to close Newtonmore t@ same, re-instating the former loop does not make
sense. Itis our view that Etteridge should bavérad as an alternative. Detailed computer mautgkif
timetables would be able to determine the bestilmtdor an additional passing loop, a remit fospible
further study.

Summary

Closure of the station at Newtonmore would savenallsamount in operational and maintenance costs
(as the station is not staffed there is no stafingabut cost of a replacement bus would be essetibe
included in any comparison). There would also lsenang in journey time, estimated at four minudtes
stopping services. A dedicated shuttle bus id\like cost in the region of £50k per annum. Thesale

of the station would also require agreement betvpeeties and the formal Station Closure procesddvou
require to be enacted. Closure of the stationeattlnmore would save an estimated £0.1m per annum.

HML6: REINSTATE SECTIONS OF FORMER DOUBLE TRAC K (NOW SINGLED)

The Issue

There is concern that the Highland Main Line cofulil more of its potential if it were possible to
enhance the capacity and line speed along the.rdeetain portions of the line were singled in gaest
to reduce costs. This was also a reflection ofdbeine in traffic on the route at the time. Rdbte
there has been an upsurge in traffic with furthremgh forecast and hence it is appropriate thaveew
be undertaken of areas where previously doublek themd existed. This links in with the general
timetable reviews being undertaken as part of aduation of other aspirations.
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The Operational Review

The case for re-instatement of as much former striusature as possible has been documented above.
This is particularly the case for the former doubie between Daviot and Culloden, which is requite
maintain performance levels with a robust enhanoe@table. The signalling required would also
provide a useful capacity enhancement. A traimeltang in the same direction would be able todull

from Culloden once the previous train has passgobis at Daviot instead of Moy, a saving of between
seven and ten minutes. The same is true in thersewdirection. Because the distance between Davio
and Culloden is greater than four miles, intermtedsgnals could be positioned at roughly half way
increase operational flexibility even further.

The Engineering Considerations

This option would entail the re-doubling of theismfour-mile length between Culloden and Davidit.
would also be possible to re-double a shorter kengt

To verify whether this option is viable it will beecessary to carry out a more detailed investigatio
including a walk out over the entire length. Sitive route was singled it is likely that sectiofslouble
track bed on the line will require significant werko bring them up to an acceptable standard for a
second track. There may have been structureseaetidrossings that have been altered or replaced i
form suitable only for single track. For exampieajor embankment stabilisation has taken place
adjacent to Culloden Viaduct.

Signalling alterations would be required for thigion. The new track would be controlled from eith
Inverness Signalling Centre or Aviemore Panel andldscomprise of colour light signalling. The cost
of this work is estimated at £56m based on preveymerience of a similar job.

On the assumption that there are no major structuraivil engineering alterations required, theotsh
estimate for this option would be £17m. An allowaror replacement of four number single span under
bridges has been included.

Summary

The option considered above in Section 11.2, ferdbst of providing double track between Daviot and
Culloden, was estimated at £17m.

Infrastructure Enhancement Cost Benefit Minutes Saed
Double line from Daviot to Culloden £17m Lower penfance risk on Not quantifiable
introduction of hourly service

Table 11-12: Cost Benefit Summary: Double Tracking

HML7: TO PERMIT FREIGHT TRAINS OF UP TO 240 ME TRES TO OPERATE

The Issue

EWS, during the course of discussions as parteotady, expressed the desire to operate freighitses
of up to twelve parcel vehicles over the HighlandiMLine. Thus, as part of the review, considerati
has been given to determining the suitability @& tbute to handle such trains.
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The Operational Analysis

The principal factor affecting a routes ability handle lengthy trains, particularly on a predomilyan
single line route, is the length of the loops. ifsathat are longer than the loops restrict théitahnf
trains to pass them either in the same or oppdsigetion without significant delay. From the bdise
information gathered in the earlier part of thedstit is known that shortest loop lengths on thetecare:

e Dunkeld: 301 metres

» Pitlochry: 265 metres

» Kingussie: 280 metres

Summary

Whilst the requirement for Freight Operators fairs is understood to be trains of the maximumtteng
possible to fit the longest loop, the aspiration doparcels train length of up to 265m (or 41.;d&éad
rail length units) is satisfied by all the loops the route including the shortest ones mentionexvab
Train lengths will be restricted by other partgla# network over which a through service runs.

HMLS8: IMPROVED GAUGE CLEARANCE

The Issue

The current capability of the Highland Main Linehandle freight services conveying inter-modal sinit
is restricted as a result of the gauge clearanceth® route. The aspiration is to provide suffitie
clearance to allow ‘W9’ gauge vehicles to pass loa line. However this aspiration can only be
worthwhile if fulfilled in conjunction with similarenhancements on other sections of the network e.g.
Mossend to Perth.

Technical Analysis

Data regarding the structural clearances of NetwRaid overbridges and tunnels is available on a
database with access available to licence holdesott Wilson, as holders of such a licence, has
undertaken a simulation of the route to identifg #xtent of the structures that are foul to thardds
clearance. The results of this exercise are aoediain Appendix F. An explanation of the methodglo
and the results in provided at the start of the ekujix.

A model run was made for both ‘W9’ and ‘W10’ gaug®V9’ is the structure gauge for demountable
loads. ‘W10’ provides clearance for 9° 6” high taners on specific wagons.

The results provide a colour-coded key to the dedgoewhich the vehicles either pass or strike the
structures. The following tables summarise thacstres that ‘foul’ the clearance necessary fer th
passage of the individual wagons. It is clear frin@ significant number of bridges and other lidesi
equipment involved that there would be considerabk involved in ‘clearing’ the route for this ffia.
This is particularly true when consideration isegivo the conflict with the tunnels on the route.
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Degree of

Structure Description Measure Conflict
OB 99 St Leonards Above 1100mm foul
OB 101 Hydraulic Hoist Bridge Above 1100mm 60
OB 106 Glasgow Road Bridge Above 1100mm foul
OB 107 Dovecotland Bridge Above 1100mm -14
OB 108 Crieff Road Bridge Above 1100mm -71
OB 119 Belvedere Bridge Above 1100mm -116
OB 121 Waulkmill Ferry Bridge Above 1100mm -54
OB 122 Dunkeld Road A9 Bridge Above 1100mm foul
OB 133 Caputh - Perth Road Bridge Above 1100mm foul
OB 134 Station Road Bridge Above 1100mm 77
OB 135 Access Road Bridge Above 1100mm 39
Tunnel Murthly Kingswood Bridge No. 9 Above 1100mm -1
OB 18 Strath Ban Road Bridge Above 1100mm -55
Tunnel Inver Tunnel Above 1100mm foul
Platform Dalguise Station Single Platform (disused) Above 1100mm foul
Tunnel Killiecrankie Tunnel Above 1100mm -75
OB 86 Tilt Bridge (Viaduct) Above 1100mm -52
OB 88 Dukes Bridge Above 1100mm 43
OB 155 A9 Trunk Road Bridge Above 1100mm 14
OB 173 Etteridge - A9 Trunk Road Bridge Above 1100mm 14
OB 175 Glentruim Bridge Above 1100mm 5
OB 180 A9 Trunk Road Bridge Above 1100mm 32
OB 205 Arched Overbridge Above 1100mm -16
OB 209 Kinara No. 3 Bridge Above 1100mm 56
OB 223 Avielochan Road Bridge Above 1100mm 71
OB 317 Clava Bridge Above 1100mm 42
OB 322 Milton Bridge Above 1100mm -3
OB 325 Feabuie Bridge Above 1100mm 33
OB 333 Presidents Bridge Above 1100mm 4
OB 335 Woodside Bridge Above 1100mm 3
OB 336 Resaurie Bridge Above 1100mm foul
OB 342 Drumrosach Bridge Above 1100mm 12
UB 348 Longman Bridge Above 1100mm foul

Positive numbers indicate the clearance in millimetres

Negative numbers indicate the overlap distance

Foul indicates that structure is under 200mm overlaping the wagon

Table 11-13: Summary of Clearance Results for ‘W9’
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Degree of
Structure |Description Measure Conflict
OB 99 St Leonards Above 1100mm foul
OB 101 Hydraulic Hoist Bridge Above 1100mm -8
OB 106 Glasgow Road Bridge Above 1100mm foul
OB 107 Dovecotland Bridge Above 1100mm foul
OB 108 Crieff Road Bridge Above 1100mm foul
OB 119 Belvedere Bridge Above 1100mm foul
OB 121 Waulkmill Ferry Bridge Above 1100mm foul
OB 122 Dunkeld Road A9 Bridge Above 1100mm foul
OB 133 Caputh - Perth Road Bridge Above 1100mm foul
OB 134 Station Road Bridge Above 1100mm foul
OB 135 Access Road Bridge Above 1100mm foul
Tunnel Murthly Kingswood Bridge No. 9 Above 1100mm foul
OB 18 Strath Ban Road Bridge Above 1100mm foul
Tunnel Inver Tunnel Above 1100mm foul
Tunnel Killiecrankie Tunnel Above 1100mm foul
OB 86 Tilt Bridge (Viaduct) Above 1100mm foul
OB 155 A9 Trunk Road Bridge Above 1100mm foul
OB 173 Etteridge - A9 Trunk Road Bridge Above 1100mm foul
OB 175 Glentruim Bridge Above 1100mm foul
OB 180 A9 Trunk Road Bridge Above 1100mm foul
OB 181 Spey Bridge (Viaduct) Above 1100mm -15
OB 205 Arched Overbridge Above 1100mm foul
OB 209 Kinara No. 3 Bridge Above 1100mm foul
OB 218 Granish Bridge Above 1100mm foul
OB 223 Avielochan Road Bridge Above 1100mm -18
OB 312 Castletown Bridge Above 1100mm -12
OB 317 Clava Bridge Above 1100mm foul
OB 322 Milton Bridge Above 1100mm foul
OB 325 Feabuie Bridge Above 1100mm foul
OB 333 Presidents Bridge Above 1100mm foul
OB 335 Woodside Bridge Above 1100mm foul
OB 336 Resaurie Bridge Above 1100mm foul
OB 342 Drumrosach Bridge Above 1100mm foul

Positive numbers indicate the clearance in millimetres

Negative numbers indicate the overlap distance
Foul indicates that structure is under 200mm overlaping the wagon

Table 11-14: Summary of Clearance Results for ‘W10’

11.8.3 Summary

From the foregoing tabulations it is clear that sidarable work would be required to provide the
necessary clearances on the route. By concemjratirthe ‘W9’ results it is possible to establistvark
programme to deliver the necessary clearances.|Isithi reconstruction of over-bridges is relagvel
straight forward, work in tunnels can be signifitgmore problematic in terms of the potential ssind
the level of disruption to services. It is alsordifficult to cost such work.

There are, however eight bridge structures that‘fad’. Assuming that these will require to be
reconstructed at an average cost of £0.75m thenaittounts for some £6m. The volume of work
required in Inver Tunnel is uncertain but a sumE&dDm has been assumed to address this. Of the
remaining twenty-five structures an average figuir€0.2m has been assumed. Thus a total package to
deliver ‘W9’ could be in the region of £21m.
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HML9: PROVISION OF INTERMODAL FREIGHT TERMINAL AT INVERNESS

The Issue

In order to secure a larger share of the inter-rmiodaket on the A9 trunk route EWS has an aspinatibo
develop a new fast container handling facility mvdrness such that train arriving at the termirzal be
off-loaded and the containers trans-shipped asgdaattime sensitive delivery package. The proposa
would reduce road traffic on the A9 road southreferness.

Background

This proposal had previously been put forward 8. Russell. At that time the scheme incorporateul t
sidings and a run-round loop with associated roati siorage areas to allow for the loading, unlogdin
and storage of containers. A similar specificati@s been assumed as part of the examination ©f thi

aspiration.
The Operational Impact

There are a number of parties that currently etiparts of Millourn Yard. A new freight facility euld
potentially impact on these other operations. €lagivities including:
» Access to the First ScotRail depot and sidings;

» Access to the carriage wash facilities;
» Network Rail and First Engineering maintenancelitzs;
» Snowplough storage; and

» Other existing freight operations.

Summary

In order to produce detailed proposals for a nemmitgal it would be necessary to carry out detailed
discussions with all affected parties to understdneir requirements and concerns. In order to
accommodate all parties it may be an option torekthe yard east into land owned by Highland Cdunci

It is assumed that a suitable agreement can beetadkwith these parties to allow the development to
take place. On this basis, and excluding any cosgt@n issues associated with neighbouring paaties

shot cost for the development of the terminal nesed at £2.0m. It should be noted that a Fteigh
Facility Grant may be made available from the SsltExecutive for part of this sum.

HML10: NEW STATION AT CULLODEN

11.10.1 The Issue

There is a perception that a new station at Culiogleuld benefit both commuters from the outlyingtpa
of Inverness travelling into the city as well asgengers wishing to travel to the south withoutidg
into Inverness or south to Carrbridge or Aviemore.

11.10.2 Technical Analysis

Through an examination of the site two possibleatioms have been identified for a new Culloden
Station. There was a station at Culloden in the& pad the first potential site is to reconstringt hew
facility in the former station’s location. The sed potential site is located near the recent essidl
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development that has taken place in the area. Waidd potentially provide convenient access to the
railway from the houses.
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Figure 11-5: Map Showing Locations of Culloden Stabn

11.10.3 Option 1: Former Station Site

The former station site is adjacent to the B90G&Iroverbridge. The site, as seen from the figetevib
is relatively remote and not well placed to setve tommunity. The station would require to be sérv
with bus services in order to allow decent accesgtiblic transport.

This site is therefore rejected on the groundsithattoo remote
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Figure 11-6: Location of Former Culloden Station

11.10.4 Option 2: Adjacent to Residential Properties

A more acceptable site, from an access perspdstiteelocate the station on the railway line agasses
past the edge of the community. However, the eajhat this point is on a heavy gradient of 1 in 70.
This is far in excess of the HMRI acceptable gradief 1:500 for station platform areas. It is not
possible to flatten out the gradient locally to arenacceptable level, which could be subject tpexisl
dispensation from HMRI. This is due to the extram&ure of the gradient and the local topography.

11.10.5 Summary

On the basis of the foregoing it is concluded thagtation at any site nearer to Inverness would be
technically unacceptable or prohibitively expenddezause of the substantial gradient; the re-ogeain
the location of the former station is not seenasemically viable.

11.11 CONCLUSION

The following key areas should be studied furtineprider to achieve aspirations for the route:

* Detailed timetable study and computer simulatioraofhourly passenger service derived from
more detailed specification to prove timetable abthin information regarding pinch points and
possible performance risks on present infrastrectur

e Carry out similar timetable study and computer $ation on new infrastructure e.g. double line
Daviot — Culloden with reinstated loops at Newtomenand Ballinluig; and

« Re-visit gauging clearances to W9 and W10 gaugedur freight opportunities.
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As a summary of options discussed, the table bsketw out the proposals and options discussedsn thi
section highlighting costs and benefits of eachtlierpurposes of possible prioritisation:

Cost
Infrastructure Enhancement (+/- 50%) Benefit Minutes Saved
Line speed improvements as per 1998 £14 m Hourly passenger service and 4 12 — for express
Scott Wilson Report journey time of 2 hours 45 minutes services over
for express Edinburgh to Inverness current fastest
service journey time
Upgrade Ladybank to Hilton Junction £12m Contributes to reducing overall
as per 1998 Scott Wilson Report journey time to 2 hours 45 minutes
Double line from Daviot to Cullodern £17m Lower pernfance risk on Not quantifiable
introduction of hourly service: tight unless current
margins between trains passing delay minutes caf
Culloden on and off single line | be assessed for
this section of
route
Reinstate Ballinluig Loop £5m Capacity Enhancement: Not quantifiable
splits long signal section Dunkeld|- unless current
Pitlochry: allows capacity for | delay minutes caf
daytime freight traffic and will be assessed for
reduce performance delays to all this section of
service groups in times of service route
perturbation
Reinstate Newtonmore Loop £6.5m Capacity Enhancement | Not quantifiable
breaks long signal section
Kingussie — Dalwhinnie: essential
for capacity to run freight traffic a
times of hourly passenger service
TOTAL £54.5m

Table 11-15: Key Options for route enhancement

It is recognised that the target fastest journmetbetween Edinburgh and Inverness is two hours and
thirty minutes. The above table highlights the reated expenditure required to achieve some way
towards that target. Further major works to saeedter fifteen minutes will include:

e Major realignment of Inverkeithing to Thornton viéirkcaldy and/or Dunfermline, further
upgrade of Ladybank to Hilton section to 90mph aachodelling of Hilton Junction to raise
speed through junction to above 20mph;

e Structures work e.g. increase linespeed over FBritige from 50mph, widening of Inver and
Killiecrankie Tunnels and raise speeds over maduwcts at Killiecrankie and Findhorn;

« Raising linespeeds throughout but especially thindagps and over Switches & Crossings; and

« Major recanting of track and elimination of thehiigst curves.

As a result there would be an incremental incregasests from £54.5m quoted in Table 11-15.

B137001 Page 94 of 152 24 March 2006



12.

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

FAR NORTH LINES

Thurse

Scotscalder

Seorgemas
Junction

Wick

Altnabreac

Forsinard

Kinbrace

Helmsdale

Junrobin Castle
Galspie

Invershin

Culrain

Invergordon

Muir of Ord

Inverness

Figure 12-1: Schematic of Far North Lines

The Far North Lines extend from Inverness to Wink &hurso and are entirely single line with passing
loops. Excluding Inverness there are twenty-ttstions on the route. The line is controlled from
Inverness Signalling Centre. The Radio ElectroniccB System (RETB) was introduced in 1985. All
passing loops have train-controlled points and dpeee limited to 15mph through loops. Journeyetim
on the line is an issue with an end-to-end tripngour hours twenty minutes. The basic servicgm

of Lairg is three passenger trains in each diractimt start and terminate at Wick, reversing air$b.
Additional Invernet (local) services operate betwéairg and Inverness, introduced in December 2005.
The line between Inverness and Dingwall is sharigd Myle of Lochalsh trains.
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FNL1: ENHANCE PASSENGER SERVICES TO PROVIDE FO UR WICK TRAINS

The Issue

The current train pattern is sparse however with dim of increasing patronage and the viability of
services on the Far North Line there is an aspinato increase the number of passenger servicéiseon
route. In particular, there is a desire to provadeonnection with the morning GNER departure from
Inverness to Edinburgh and London.

The Operational Analysis

The introduction of Invernet services on 12 Deceni#ti5 has gone some way to providing enhanced
services at the south end of the route. This aspir sees the number of through trains serving\&icd
Thurso rising from three to four. The announcentexg also been made of the intention to introduce a
fourth Up (southbound train) from December 2006hvifte balancing set working being two sets on the
last Down (northbound) train, splitting on arrival Wick. The present signalling allows for this to
happen whereas the infrastructure at Wick doeslim# for permissive working in the platform (thest

train would have to be shunted to the rounding Joop

A balanced working would be for the new 08:13 Wtokinverness (the fourth train) to return from
Inverness at around midday. On arrival at Wickha early evening the set would have to be shunted
clear of the platform line: no new additional irfaicture is required. Additional train crews ageniy
recruited at Wick for the new 0813 service. Arrdeparting from Wick at 08:13 would pass the auirre
07:14 Inverness — Wick at Helmsdale at 09:45. MEex that two passenger trains could occupy
Georgemas platform simultaneously, the midday tirmm Inverness would run via Thurso to Wick after
crossing the 15:50 from Wick to Inverness. Jourtimes can be reduced on new services if several
station calls are omitted, particularly where thare no token exchange facilities at that statiap e
Kildonan, Kinbrace, Invershin and Culrain. Thet#isns have been identified as having low useland
missing these stops a journey time saving of sdgte eninutes could be realised.

In order to provide an arrival into Inverness by.4®7the empty stock working to Lairg (04:45 ex
Inverness) could be formed of two sets and crewlsran to Ardgay where the train would split. Tlear

set would form the first train to Inverness at @:arriving at 07:44. This would provide a servafe
three trains arriving at Inverness before 09:0Qhd first train from Kyle departs one hour earliesee
KL1). Three corresponding trains currently leameerness in the evening peak, at 17:03, 17:47 and
18:00.

Summary

The operational analysis has shown that it is ptesso provide the desired for workings with thegent
infrastructure. It should be noted that this cduddachieved without requiring an increase in theler

of sets deployed. The number of train crews bagddverness does not need to be increased but an
increase at Wick is required.
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FNL2: PROVIDE PATHS FOR A DAILY FREIGHT SERVIC E

The Issue

Providing enhanced passenger services can jeopdlaisability of freight services to operate omate.
This is particularly true where significant speeffetlentials exist. This aspiration seeks to pcotide
ability of rail freight to serve markets in the faorth.

The Operational Analysis

There are paths allocated for freight trains in phesent Working Timetables and any timetable tscas
are obliged to include the bid paths of freightrapars as far as practicable. It is appreciatatl fileight
business changes more quickly and there may bendékd for new paths at fairly short notice. The
present timetable allows for an early morning peahGeorgemas (formerly used by the Safeway
Container traffic), a midday path to Lairg for d¢ibffic one day per week (this could be extended to
Georgemas on other days for other traffic) andwemieg path to Kinbrace for timber traffic. Thexee
corresponding paths in the opposite direction. @hgran evening southbound path catering for @ié pi
traffic.

Any extension of freight paths would be includedfiriure timetable studies commissioned by the
Transport Scotland as part of railway developmer8dotland.

FNL3: OPEN NEW STATION AT CONON BRIDGE

The Issue

There is a desire to create a new station at Confdnis aspiration has been fuelled by the proposed
development of new housing in the immediate ared the likelihood that there will be a forecast
increase in demand for commuter services.

Technical Assessment

A pre-feasibility study carried out in 2005 by ScaV¥ilson Railways examined the options for
constructing a new railway station in Conon Bridye the existing rail line between Inverness and
Dingwall.

Five locations were looked at in the report alonthyotential different platform lengths. The Iticas
examined were:

» The site of the original station at the end of iStaRoad;

At the south end of Conon Bridge, beyond the lasisk;

» On the rail embankment at or close to the end okBztreet;

» Adjacent to the bridge over the Conon River; and

» Adjacent to Riverford Farm.
Platform lengths examined were for a 15 metre éaBgauly Station), 2 and 4 coaches.

B137001 Page 97 of 152 24 March 2006



12.3.3

12.3.4

12.4

12.4.1

12.4.2

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

The preferred location was at the site of the aafstation, due to its significantly better access

Former Station | Embankment Bridge Southern Riverford

Location Location Location Location Location

Platform Length| 15m 2 car 15m 15m 15m 15m
Total £0.25m| £0.35n £0.45m £0.5m £0.5m £0.45m

Table 12-1: Conon Bridge Station Costs (+/-50%; 4QZ05 prices)

Operational Issues

The creation of the new station stop at Conon indtease journey time. Based on the location ef th
new station it is estimated that the additionapstall impose a time penalty of three minutes irclea
direction. There is a capacity issue on the liril he introduction of new Invernet service andhea
service would have to be examined to see if ektna for a station call is affordable and has necefbn
other services.

Summary

The key recommendations were that rail industryanigations such as Her Majesty’s Railway
Inspectorate, Network Rail, the Train Operating @any and the Scottish Executive be further congulte
to determine the preferred solution. If a shostfpkm is proposed then dispensations will be negli
from these organisations. Network Rail and FirsbtRail are not currently supportive of a short
platform option. Demand and operations modelling e required at this stage, and will assist in
determining whether a good business case existe pre-feasibility studies are now with the client,
Highland Council, for further action.

FNL4: REDUCE JOURNEY TIME BY IMPROVING LINE SP EEDS

The Issue

The present tortuous route of the railway combineith low average speeds makes the train
uncompetitive when compared to road-based journéysorder to reduce this disadvantage there is an
aspiration to improve speeds on the route by tagkihe restrictions that currently exist. Thistget
gives consideration to the causes of any restrstion the route and attempts to identify mitigation
measures that could be put in place to improvengsi

Technical Analysis

The main constraint to reducing journey time is #peeds imposed through loops controlled by the
RETB signalling system. Historically, the lengthl@ops built by the Highland railway companies wer
such that they had to be controlled by two sigrmedds, one at each end. With the introduction oTBRE
these signal boxes were closed and the sites deedanPoints are now train-operated, however as a
consequence of this, speeds at the entrance ansd@ioops have been reduced to 15mph.

It is the signalling requirement in the extensiVeT® areas — there being no centralised and di@ural

of local infrastructure - that led to the massadtiction of hydro-pneumatic points on the main ragn
lines and locally manually-operated ground framasassociated sidings. The 15mph restriction over
hydro-pneumatic points is necessary to ensuretliggt function correctly and no derailment of thairtr
occurs. The point mechanism is entirely self-cor@ and requires no power for operation, whictaas
result limits the force available for point blad@wvement and consequently reduces the attainabégysaf
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level for the system; an acceptable safety levatigeved by restricting the wheel (train) speedugh the
mechanism.

Further safety measures led to the introductiothefTrain Protection Warning System (TPWS), which
detects if a train is travelling at excessive speedreas of signalling restraint and applies thakimg
system automatically. Therefore, trains travellthgpugh loops are now restricted to 15mph from one
end to the other. Relaxation of this rule is aterafor Network Rail Safety and Standards to addres
Representation has been made at local level, wimaation of the RETB systems in rural Wales to
identify if a similar practice could be adopted dnerFuture signalling systems may allow higher dpee
over points and through loops due to new desigtisaok circuit operated points.

An increase in speed over points and through leasot bring necessarily bring much benefit aarts

will be slowing down to stop at stations. At lolapps where the points are some distance from the
platform, a train may be able to reach 25mph imstefabeing limited to 15mph thus saving up to tealf
minute. Trains omitting a station call may be atdesave up to two minutes per loop. The following
table provides a summary of the saving that coddabhieved if the Standards were relaxed. Actual
savings would require to be calculated using ageised computer simulation tool.

Possible time
saving if
Station or Loop speeds over
points raised
Muir of Ord 30 secs
Dingwall 30 secs
Invergordon 30 secs
Tain 30 secs
Ardgay 30 secs
Lairg 30 secs
Rogart 30 secs
Brora 30 secs
Helmsdale 30 secs
Forsinard 30 secs
TOTAL 5 minutes

Table 12-2: Summary of Possible Time Savings at Lps

Much work has been done to improve line speeds an@y loops although the number of level
crossings does mean that, because of sightinghdetathese speeds have to reduce on approacthto su
crossings. Safety at level crossings is high enpiblitical agenda after numerous accidents at leval
crossings across the country.

When considering possible line (train) speed ingeeathe following should be taken into account.

» At level crossings controlled by the signalmani,irttoperation tends to be independent of the train
speeds on the approach, thus usually permittingeaspeed increase with minimal consequential
works to the level crossing operation (although ksowill be required to the signalling
arrangements themselves).

» For automatic level crossings, any alteration aintrspeeds requires a minimum of repositioning the
train-sensing equipment in order to maintain thgrapriate timing and sequence of operation of
the crossing. Additionally, a recalculation of thek assessment at those level crossings so
affected is required, in order to determine thegadey or otherwise of the level crossing type at
that location. With the change in line speed asitigithe latest road traffic figures, there is the
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possibility that the new risk assessment would stitat a level crossing at a particular location
requires to be upgraded in order to meet the nagestatutory requirements.

» At road-user worked level crossings generally tisafie operation is already arranged considering the
maximum line speed achievable currently. A potéiiti@ speed increase may only be possible by
providing additional infrastructure. This may ke ‘simple’ as providing a telephone link to the
Control Point, or as complex as providing a fullyanatic-worked level crossing installation.

The level crossing style employed at each spelgifiation is that deemed appropriate to the levebatl
and rail usage at the time of construction. Counestly as road traffic levels have risen, and ddipwr
user perception of an increasing operational restomes more apparent, a heed to upgrade certah lev
crossings emerges irrespective of any requiremedesire to raise line speed. The ability to rdiise
speeds may however be a by-product of such lewskiorg improvements. The order of preference for
level crossing styles is as follows, commencindwiite least preferred type:

» Road-user operated gates, not provided with telegho

» Road-user operated gates, provided with telephone;

» Automatically controlled by trains and not fittedthvroad barriers; train regulates speed on
approach (AOCL): [no new AOCL can now be instalbed existing ones can continue];

» Automatically controlled by trains and fitted wittoad barriers; train regulates speed on
approach (ABCL);

» Automatically controlled by trains and fitted witbad barriers; train does not regulate speed on
approach (AHB) — note that this style of crossirayronly be used in certain circumstances; and

» Controlled by signalman who is located either Ilamatemote to level crossing; level crossing is
fully monitored and controlled, and is directly amporated into the signalling system

The time saved at each crossing will be dependerthe current line speed and that achievable. An
example would be if the desired (and achievabie fpeed was 90mph but a crossing reduced the speed
to 60mph then the journey time for that sectionlddocrease by up to half a minute to allow forKing

and acceleration.

The following table illustrates what changes cob&l made in order to save some running time. An
estimate of £0.25m for each is assumed based ay’todosts across the network:

Crossing Action Estimated Cost Estimated Time
Saving

Delny AOCL Convert to AHB (if £0.25m 30 seconds
conditions allow)

Nigg AHB Raise line speed (if conditions £0.25m 30 seconds

allow)

Acheilidh LC Supply telephone to Invernegss £50k 2 minutes (northbounf
Signalling Centre direction only)

Rovie AOCL Convert to AHB £0.75m 30 seconds

Morvich No 5 Supply telephone to Inverness £50k 1 minute
Signalling Centre

Kirkton AOCL Convert to AHB (if £0.75m 30 seconds
conditions allow)

Kildonan LC Convert to AHB £0.75m 30 seconds

Kinbrace Convert to AHB (if £0.75m 1 minute

AOCL conditions allow)

TOTAL £3.6m 6.5 minutes
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Table 12-3: Summary of Possible Time Savings at LevCrossings

In 1996, Scott Wilson Kirkpatrick produced a repdor Railtrack on route speed and loading
improvements for the Far North Line. This hightiggh the potential speed improvements available for
the route based on works at Georgemas, loop turspeéds and speed improvements on particular
curves.

Theoretical speed increases can be obtained thnaiganting of the track and increasing speedbdo t
maximum values allowable under current standarfike work could be carried out under a specific
renewals programme, or as and when particularcsecf track are subject to routine maintenance.

The 1996 report identified a maximum theoreticateptial time saving of 18.5 minutes through re-
canting works on the 158 curves on the route. Wais subject to site survey to confirm specificadst
including transition length, condition of trackearances to structures, differential freight anslspager
speeds, vertical alignment and requirements fokibga/ acceleration. Therefore, the actual obtalima
speeds will generally be less than the theoretiahle. It has not been determined whether anhef t
works highlighted in the report have been impleradnt

Costs for this option have not been identifiedhas will be dependent on the number of curves dnat
identified as suitable for improvements and thehmeétof implementing the works. If this option dstie
pursued then it is recommended that confirmatiarbigsined from Network Rail as to whether any works
have been carried out from the 1996 report ance#itar surveys are carried out to provide an eséima
for the costs.

Summary

Time savings will largely depend on an assessnieait the track and level crossings to see if ragsine
line speed is possible at certain locations. dngisaged that many crossings will require upgrgdtiom
their present classification to Automatic Half Barrstatus. Costs for this work are unknown uatil
initial study has been done to assess numbers blibwy this work savings in running time may be
miniscule. Raising speeds through loop points imaypractical if the system of operation is alteted
track circuit operation, likely when the RETB si¢jmay system is eventually replaced.

The following key areas should be studied furtheorider to achieve lower journey times for the eout

» Examine each level crossing to see if line speadsbe increased, how much time could be saved and
if the crossing would require upgrading; and

» Assess line speeds at loops (if necessary by canmddelling) to calculate time- savings.

FNL5: INCREASE CAPACITY ON THE ROUTE

The Issue

Whilst there is a perception that the Far Northelia lightly used and therefore has plenty of spare
capacity the reality is that south of Dingwall pautarly the line is at capacity. This aspiraticonsiders
the options to increase capacity on the line.

There are currently issues regarding capacity ef eékisting Radio Electronic Token Block (RETB)
system and it is likely to prove extremely diffitub carry out alterations to the system to inceeas
capacity. The present RETB signalling systems daselnverness does not readily lend itself to
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alteration, and due cognisance of this should Wkeated in any track, signalling, or operational
alterations or additions proposed. Whilst beingoparationally sound system for its area of apfibca
and having served the north of Scotland well sitedrst introduction in 1985, the hardware emmdy

to actuate and transmit the RETB signalling proegss now obsolete, while the operational protocols
employed can now considered to be antiquated. énptioposals discussed below it may be worth to
consider extending Inverness colour light signgliiorth to Dingwall to release signalling capacity.

There is one RETB Controller working the Far Ndcthe. With only a single communication channel
available, individual Controllers can cover a sfigaint geographical area and its consequent railway
operation. The running of additional trains anat the creation of additional RETB token (Authoyity
sections would be an additional workload for thenttaller to undertake, adding radio traffic to antrol
system already operating near capacity. Any meoalifon to the existing RETB token sections requires
alterations to the electronic interlocking arrangeis that control and support RETB operations. &or
variety of reasons — system obsolescence, avitijabil technical staff, and system design - thisyma
prove impracticable, problematic, or expensive.

Network Rail has recognised that the present REJems are life-expired, and whilst retaining the

existing operational processes has initiated moteshave its supporting constituent components
overhauled or replaced to sustain RETB operatidil 2812. The expected replacement technology — a
version of the European Rail Traffic Managementt@ys(ERTMS) — is proposed to be available for UK

implementation in a timescale not too dissimilarthis, however Network Rail's 2005 Route Plan only

anticipates ERTMS implementation to have an affecsignalling implementation plans from 2013 / 2014

onwards.

In this route plan and elsewhere, Network Railestahat no renewal strategy for RETB has yet been
decided. Given the potential, proposed, or aspiredifications, alterations, or additions to thié sgstem
covered by the present RETB control system in tighldnd area, it would be prudent of interestedigar

to become involved or at least informed of the dmwment process associated with the RETB
replacement. In this way, it may be seen whethersyystem proposed to supersede RETB will deliver o
can cater for the functionality desired by thoserafprs and communities to be served in the Highlan
area.

Operational Analysis

Whilst it is unlikely that the number of passengains will increase after introduction of Inverngtis
acknowledged that capacity between Inverness angvizill is at its limits. The timetable is veryhig
and any late running has a subsequent knock-ontefféonnections with other services at Inverness a
considered too neat and often services are delagéthg connections.

The main capacity constraint south of Dingwallhie tong section of single line between Inverness an
Muir of Ord, a distance of 13 miles. There isiatermediate block post at Clunes (7.6 miles), Wwhic
allows ‘flighting’ of trains; the new station at Bely puts additional time in to each train. Inardo
improve timetable planning and performance (paldity if trains are running out of course) it is
recommended that consideration be given to retingtdhe section of double line from approximately
the two milepost (west of Clachnaharry) to Clunés7® miles. This section was singled during
rationalization in the 1960s. This would mean afiation of colour light signalling and track ciitu
block to Clunes or a suitable point further nortbntrolled from Inverness panel, from where RETB
signalling would apply. The following structureswd have to be altered:
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Structure Mileage | Work Required

Bunchrew AOCL 3m 58ch| Convert to double line cmgsiof higher
specification than AOCL

Underbridge (A862) -+ 5m 00ch | Convert from single to double

new construction

Lentran Old Station 5m 69chl  Possible demolitionldfgatforms to conform tq
new gauging clearances

Overbridges Various | Built to double line width: examination teged to

Underbridges restore/replace to original use

Table 12-4: Work Required to Reinstate Double Track

The line cannot be doubled between Inverness Riveet&nd Clachnaharry due to the major structures
over the River Ness and Caledonian Canal and ttedust of converting them.

Technical Analysis

Clachnaharry to Clunes Re-Doubling

The aspiration to increase capacity of the FariNbime was raised by both the Steering Group aed th
Royal Scotsman. The option of re-doubling themiles of line between Clachnaharry to the west of
Inverness and Clunes to the east of Beauly, wossikain this and would potentially increase capyaci
for both the Far North and Kyle lines.

There are currently issues regarding capacity ef dkisting Radio Electronic Token Block (RETB)
system and it is likely to prove extremely diffitwb carry out the proposed alterations to theesyst
Two options have been examined, the re-doublintp@foute between Clachnaharry and Clunes and the
provision of a passing loop at the site of the ferinentran Station.

Option 1: Doubling of Entire Route Between Clacharajp and Clunes

This option would entail the re-doubling of theiem6-mile length between Clachnaharry and Clures.
would also be possible to re-double a shorter lengt

To verify whether this option is viable it will beecessary to carry out a more detailed investigatio
including a walk out over the entire length. Sitlee route was singled it is likely that sectiofislouble
track bed on the line will require significant werko bring them up to an acceptable standard for a
second track. There may have been structureseaetidrossings that have been altered or replaced i
form suitable only for single track. For examm@a)ew road underbridge has been constructed teaiste

of Lentran. On the assumption that there are noms&uctural or civil engineering alterations u@gd,

the shot estimate for this option would be £9m.

Signalling alterations would be required for thggion. This stretch is on the edge of the RETBa&ys
The capacity constraints of the system are covelsslvhere in this report however the fact that dioiss
line at the interface between the ‘conventionahsiling and the RETB allow the potential to exté¢hel
colour light signalling in the area to cover thidaional section of route. This would extend twatrol

of the Inverness signalling centre out to CluneehRETB would commence. There would be a
requirement to reconfigure the RETB system to edelthis section. The estimated cost of the total
signalling package is £6m.

Thus the total cost for the option is some £15m.
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Option 2: Provision of Loop at Lentran

After the route was singled between Clachnahard/@lunes, a passing loop was retained at the Site o
the former Lentran Station. This was lifted at tinee of the introduction of the RETB system durthg
1980’s.

This option would allow trains to pass travellimgthhe same or opposite directions.

The length of loop requires to be considered furthet as a minimum would be required to caterafdr
car diesel multiple unit (158 or Sprinter) of apgmately 100 metres length. The shot estimaterfark
works only for this option would be £0.7m for a 20®dop.

In a similar vein to the argument put forward abadvwould be a practical proposition to extend the
colour light signalling from Inverness to cover thew facility. Installing the kit including the lokng
and the need to modify the RETB means that thereldvbe little saving in term of the cost of the
signalling over Option 1. This signalling costtbis option is estimated at £6m.

The total cost of the option is some £7m.

12.5.4 Summary

12.6

By extending Inverness Signalling Centre’s colaght signalling area to Clunes or point furtherthor
doubling of the line from Clachnaharry would easeetabling constraints on the busiest section ef th
route.

Infrastructure Enhancement Cost Benefit Minutes Saed
Double line from Clachnaharry to £15m Increases capacity for higher Not quantifiable
Clunes numbers of passenger trains now
operating
Reinstate passing loop at Lentran £7m Increasesitafpar higher Not quantifiable
numbers of passenger trains now
operating

Table 12-5: Summary of Costs: Increasing Capacity

FNL6: CREATION OF CHORD LINE AT GEORGEMAS

12.6.1 The Issue

Associated with the aspiration to reduce the oVgoakney time along the route consideration id&
given to the development of a new chord line atrGemas. This would provide a direct link between
the line from the south and the branch to Thursaing from Inverness would not require to travel thie
existing Georgemas station in order to serve Thargbthen Wick.
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Figure 12-3: Schematic Plan of Rail Layout at Georgmas
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Figure 12-4: View From Georgemas Station Looking Wst

12.6.2 Operational Review

Whilst this may be operationally beneficial to reihg journey times and shunting moves at Georgemas
(FNL4) a more detailed business case may be ratuif@ains presently reverse at Georgemas in three
minutes and all trains run to Thurso before tertimgaat Wick and vice versa. A new junction (with

ground frame provision to allow freight trains direaccess to Georgemas itself) would have to be
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constructed at Halkirk for any new chord line. .eTpresent platform at Georgemas would continue to
serve trains between Thurso and Wick. A junctitumger would also have to be provided at a new
junction at Hoy for southbound trains or trainsmimg from Thurso to Wick. Time saving on each
journey is estimated at three minutes.

Engineering Review

The aspiration to introduce a new chord line atrGemas Junction was raised by Highland Council.
This would allow trains to travel directly from Tiso to and from the south without the driver chaggi
ends of the train at Georgemas or the train trangeNia Wick. This option was investigated by Scot
Wilson Kirkpatrick (SWK) on behalf of Railtrack 996, and it is understood that Railtrack havehtert
investigated this proposal, although their findirsge unknown. The SWK report investigated various
proposals for route speed and load increases. dt egtimated that a chord would allow one to two
minutes savings over the (then proposed, now ctyrplimger system.

There would be land purchase required for this @sapfor the chord and possibly the station, aletjal
process such as a Light Rail Order would be reduire

A chord of radius three to four hundred metres Woanhable speeds of approximately 50mph although
this may be limited by the switch and crossing giesiThe chord would tie in with existing straighds
the north and south of Georgemas Junction.

Fairly significant earthworks would be requiredfeom an embankment. There are field access under-
bridges at or close to both tie in points, whichymequire to be widened or replaced.

The shot estimate for construction of the chord|wding signalling costs is £4m.

Halkirk is currently an intermediate block point tine northbound (down) direction and this could be
altered to a ground frame operated junction with rirain route set towards Thurso. However this will
add a time penalty for direct trains to/from Geongs and Wick, for manual operation of the ground
frame.

Beyond the basic system development phase, thdrebevian opportunity to tailor this new control
system during the early stages of application ded&yelopment, in order to deliver the local opersl
requirements necessary for running the train sesvar pattern required. Whilst concerned or irsteict
parties should be invited to input to such a predssthe project developer, it would be prudentsiach
parties to ensure that they are involved at tligest

Summary

A saving of three minutes between Thurso and lre®srfor passenger trains can be made if the chord
line is built at an estimated cost of £4 million.
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FNL7: INSTALL DIRECT LINE VIA DORNOCH

Introduction

There has been a common theme of journey time tietuzinning through the aspirations that have been
identified during the course of the study. In #880’s when the upgrading of the A9 trunk road was
being planned the design of a new road bridge adies Dornoch Firth was proposed. The opportunity
was taken at the time to also consider the costdanefits from constructing the crossing such tbatl
and rail vehicles could share the bridge. Forréetsaof reason the shared structure concept wasped
and a road only bridge was constructed. Howeterjdurney time benefit potential of such a cragsm
terms of the railway line were exposed. It is dfiere appropriate that the study consider the mefit
creating such a crossing for the railway line.

Engineering issues

The work on this aspiration is largely based oreport carried out by Scott Wilson Kirkpatrick for
British Rail in 1985. This has been supplementgd lveview of current Ordnance Survey maps and a
short visit to the proposed route in January 2006.

The 1985 report was written prior to the constactof the Dornoch Firth Road Crossing, which now
acts as a physical constraint to the rail routest€for the proposal were included in the 198%ne@and
have been reviewed in line with current rail constiion costs.

It is understood that British Rail carried an opiersal report out around 1985, however this hasbheetn
sourced.

The Route Options

The existing rail line runs between Tain and Gasyga Lairg, a distance of approximately forty mile
This line serves various communities including Aaglg Bonar Bridge, Lairg and Rogart. A branch line
connected this line to Dornoch from north of Lodedt on the Mound, but this was closed in June 1960
Two route options were examined between the Doriiriith and Dornoch, and four routes to cross Loch
Fleet. The route can be divided into four sections

» Tain to Dornoch Firth;
* Dornoch Town;

* Dornoch to Loch Fleet; and

* Loch Fleet to Golspie.

Tain — Dornoch Firth

The route would diverge from the existing line apgpmately 3.5 kilometres north of Tain at Ardjachie
Farm, before running parallel to the Dornoch Figimore and meeting the existing road crossing
causeway. The Dornoch Firth would be crossed lpmabination of causeway and bridge. It would
probably utilise a widened road causeway for 550tm& south end of the crossing and an independent
780m bridge over the central section. Navigatiariahrance is required for recreational and exgstin
commercial craft. Cost savings identified for antined road / rail crossing will be significantlgduced
now that the road has been built.
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The design of the crossing was examined with autjinagirder solution being recommended. Interface
issues require to be addressed between road dmdossings to avoid vehicle incursion onto théway
and the hazard of car and train headlights.

Dornoch Town

Two main options were given for this section; onarning close to the shore and the other inland. The
inland route offers less visual intrusion, but iSKin longer. Both routes cross areas with impadrtan
environmental designations.

Two station locations were identified for Dornoclthin 1,400m and 700m of the town square. Since
1985 land has been zoned for housing developmetitetsouth of the town. This coupled with the
secondary school location may make the site tavibs of the school more attractive.

Dornoch — Loch Fleet

This section of the route was proposed to broadlpw the line of the former branch line, although
modern track design standards will preclude thisdriain areas. The village of Embo may have to be
bypassed as the former branch line solum has hgkrober to provide the main village access road.

Loch Fleet — Golspie

North of Embo, the 1985 study identified four opsofor the crossing of Loch Fleet. Each option
impacts upon environmentally sensitive areas. fllhest east route crossing at the mouth of thehLo
was recommended, subject to further environmemtabw. Conceptual layouts were provided for the
options.

Minor Crossings

The report was based on the provision of bridgessings of existing roads, an assumption that would
still be reasonable today. A schedule of structuae provided, with typical layouts.

Environmental Issues

The 1985 report highlighted the proposed route sedsa number of important environmentally
designated areas including;
» Sites of Special Scientific Interest (SSSI) atBlwenoch Firth and the Mound;

» Ramsar wetland sites at the Dornoch Firth and LEdebt;
Special Protected Areas (SPA) at the Dornoch Fintth Loch Fleet;

Special Area of Conservation (SAC) at the Dornoicthfand the Mound; and

A National Nature Reserve at Loch Fleet.

Agricultural land will be affected both by severarand by land take. Accommodation crossings have
been allowed for to address the land severancmeSorestry land is also affected.

There will be significant visual intrusion causegthe proposal, in particular the two major crogsat
the Dornoch Firth and Loch Fleet. The effect af thil crossing at the Dornoch Firth will be reddice
since 1985 as the road has now been constructed.
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Geotechnical Aspects

The 1985 report gave an analysis of the geo-teahmispects of the proposal, and concluded that the
route would in broad terms be suitable for the toicsion of a railway.

Signalling

Signalling issues were not included in the 198®repThe Far North Line is currently signalledngsi
the Radio Electronic Token Block (RETB) system.isTib currently at capacity, and it is understoaat t

it will only be possible to alter the system torattuce this proposed new line by replacing somthef
existing RETB capability with conventional signadli e.g. the resulting branch line from Tain to bair
and transferring the current software for Tain &irg) to the new section of route. However this has
been proven. It is understood that a new sigralbgstem (i.e. ERTMS) is being considered for
introduction on the Far North Line in 10 — 15 yetarse.

Costs

Costs were produced in the 1985 report. These haea reviewed and updated to bring them in line
with current industry costs. Signalling costs BMCLUDED for reasons given above:

Iltem Shot Estimate (Em)
Permanent Way 13
Signalling EXCLUDED see
paragraph 12.7.11
Bridges 35
Station 1
Retaining Walls 1
Earthworks & fencing 7
Land Costs 3
Industry Costs 13
Total (Em) 73

Table 12-6: Total Costs (1Q 2006 Prices)

Therefore total estimated costs for the Dornoch #ire £73 million (+/-50%) but this cost EXCLUDES
signalling costs. The total time saving would bietyhseven minutes (see below).

Operational Analysis

The seven and three-quarter mile branch line frieenMound to Dornoch was operational only between
1902 and 1960. Part of the track bed has now beswerted to a cycleway. The road bridge across th
Dornoch Firth was constructed in the 1990s althoagloriginal scheme had been to construct a joint
road and rail crossing. This opportunity was aéen up.

The total length of a new link would be thirteerie@rifrom a junction two miles west of Tain statiora
Golspie station via the shortest crossing of Lolget A rail bridge would have to be constructerbas

the Dornoch Firth beside the road bridge and a relMine constructed between the north bank and
Dornoch. At Dornoch a new two platform stationlwgtassing loop would be constructed to the north of
the town and the line would connect with the form@ium to the northeast of Dornoch.

The following table shows estimates of distanaagttaken and amount of time saved over the present
rail line:

B137001 Page 109 of 152 24 March 2006



Highland and Islands Enterprise
“Room for Growth” Study

Final Report
Estimated Estimated
Existing Actual Time | Proposed Distance Time
Section Taken Section (miles) Activity Taken Remarks
Tain - Ardgay | 14.5 minute§ Tain to South 2.2 3 minutes
Bridge
Junction
Ardgay - 17.5 minutes| Dornoch 1.2 3 minutes
Lairg Bridge
Lairg - Rogart| 13.5 minute§ North of 5 minutes
Bridge to
Dornoch
Rogart - 10.5 minutes| Dornoch 3 minutes | As per standafd
Golspie station call Rules of the
Plan for other
stations
Station dwell 3 minutes Dornoch to 6 8 minutes
times Golspie
Total 59 Total 22
Minutes Minutes

Table 12-7: Estimate of Distances and Sectional Ramg Times

It is assumed that, should the line to Lairg bainetd, the main route at the junction south ofbenoch
Bridge would be set for Dornoch with trains for tgahaving to stop to allow the traincrew to opetaie
junction manually for access to the Lairg ‘branch’.

The total projected running time of twenty-two miiesl for the new link is a saving of thirty-seven
minutes over the present booked running time betwleen and Golspie for a class 158 diesel two-car
unit. If the Lairg loop is closed and there ismaed to provide junction plungers at Tain and troauivl,
this time saving would increase to thirty-seven utés in each direction as no stop at either enthef
link would be necessary to select the requirederout

The estimated time for a journey from Invernes3harso would fall to a minimum of three hours and
three hours and thirty-five minutes for InvernessWick via Thurso plus any required allowances for

crossing other trains at passing loops. By sup@oesing today’s timetable on this new infrastructine
new service might appear thus:

Location Location

Inverness  depart 07:14 10:39 17:47 | Wick depart 06:20 11:50 15:50
Dingwall  depart 07:45 11:13 18:20 | Thurso depart | 06:49 12:19 16:19
Tain depart 08:20 11:47 18:55 | Golspie depart | 08:26 13:56 17:56
Golspie depart 08:43 12:10 19:18 | Tain arrive 08:49 14:19 18:19
Thurso arrive 10:19 13:46 20:54 | Dingwall arrive 09:25 14:55 18:55
Wick arrive 10:49 14:16 21:24 | Inverness arrive 09:55 15:25 19:35

A B C A B C

A - first trains of the day departing at these timas would require to pass at Dornoch, requiring a twglatform station: this would add to
capital cost of link. Also requires first departure from Kyle of Lochalsh to run earlier (see KL1).
B — middle trains of the day would require to crossat Forsinard requiring an adjustment to one of thedeparture times from either
Inverness (10:39) or Wick (12:37).
C — anticipated crossing point would be Invergordon

Table 12-8: Basic 2005-06 Timetable Projected @vNew Link
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The above timetable would require other Invernetises to be recast and these are tabled below. Fo
example, the present arrival at Inverness from Kfleochalsh at 09:57 would have to be alteredré&he
are options for this service to run one hour eadisee KL1). The level of Invernet service woaldo
require to be reviewed depending on retention @sure of the line to Lairg.

Under the options for the Far North Line (FNL1)foarth train is to be introduced in December 2006
adding the requirement for an additional train Setis new service level, diverted, might appeasth

Location Location |
Inverness depart| 07:34| 10:39] 13:10 17:38Wick depart | 06:20| 08:13] 11:50 15:3(
Dingwall depart| 08:05| 11:13] 13:41 18:04Thurso depart | 06:49| 08:42] 12:19 15:59
Tain depart| 08:40 | 11:48| 14:19] 18:39Golspie depart | 08:26| 10:19] 13:56 17:3{
Golspie  depart| 09:03| 12:10] 14:42] 19:02Tain arrive | 08:49| 10:43] 14:19 175

Thurso  arrive | 10:39 | 13:46] 16:18 20:38Dingwall  arrive | 09:25| 11:19| 14:55 18:3
Wick arrive | 11:09| 14:16| 16:48 21:08Inverness arrive | 09:55| 11:49| 15:25 19:.0
DEF D F

D — this would allow the additional Wick traincrew to work to Inverness with suitable time at Invernes for a break.
E - on arrival at Wick at 1648 set would require b shunt clear of main line and stable in loop untihext working
F - two trains would require to pass at Georgemas

Table 12-9: Basic Service with Fourth Train Added

S-S0

A fifth service in each direction could be madehathie unit arriving at Wick at 16:48 forming an eirey
departure to Inverness and the unit arriving aetness at 19:05 returning to Wick on the path ef th
present 2037 Inverness to Tain: additional tramvcpeovision would need to be considered for these
trains at an estimated cost of £140k per annumtot@l of three units would be required to work this
basic service of four or five trains daily.

Retention of Lairg rail link

One option would be to retain the existing linenfrthe new junction at the southern end of the Danno
Bridge to Lairg and close the line from Lairg to I§me. Rogart station would be closed. Existing
Invernet services would have to be recast to caatanservice to Lairg, which could make use oftads
resources. A junction at the south end of the DanmnBridge could be formed of a ground frame
connection where trains to and from Lairg would éndw stop to operate this ground frame, the main
route being set for Dornoch. OQil traffic would ¢immie to operate from Grangemouth. A possible
timetable between Inverness and Lairg might be:

Location Empty Location
stock
Inverness depart| 04+45 | 09:20] 14:33| 17:03 Lairg depart | 06:35| 11:05| 16*15 18:5(
Dingwall depart 09:51| 15:04| 17:34| Ardgay depart | 06:50| 11:20] 16*3Q0 19:09
Tain depart 10:25| 15:38| 18:08| Tain depart | 07:10| 11:40] 16:50] 19:2%
Ardgay depart 10:40| 15*53| 18;23 | Dingwall depart | 07:45| 12:15| 17:25 20:0(
Lairg arrive | 06+25 | 10:55| 16*08] 18:38| Inverness arrive | 08:16| 12:46| 17:56| 20:3]
F

* - two additional train sets would be required unkss the 14:33 ex Inverness only operated as far Bain, returning at 15:55 to form the
17:33 Inverness to Wick, in which case these Inveen services could be operated by only one unit, ietacting with the one unit
resourcing the Wick services shown in Table 12-6

F — the 17:47 Inverness to Wick would require to deart from Inverness at approximately 17:33 and cros this service at Muir of Ord or
on a new stretch of double line between Clachnahayrand Clunes.

Table 12-10: Options for Serving Lairg as a Termin&Station
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Closure of Lairg Loop

The same level of Invernet services could operatavden Inverness and Tain along side an envisaged
faster Wick service. The present 14:33 Invernesivergordon could extend to Tain (or Dornoch) to

avoid conflicting with the new path of the 12:3@rfr Wick.

There would be no requirement for junction plungereach end of the diversionary route if the {iaes
closed between the Mound and Tain via Lairg.

A summary of a possible timetable would be as Yedlo

Location C A
Inverness depart| 05:20 | 07:34| 09:20 10:4R12:10| 13:10| 14:33 17:08 17:33 20:37
Dingwall depart 08:05| 09:51] 11:1312:41| 13:41| 15:04 17:34 18:04 21:08
Tain depart | 06:26 | 08:50| 10:44 11:48 14:19 | 15:39] 18:08§ 18:39 2143
Dornoch depart | 06:41 | 09:04| 10:58 12:0p 14:33 18:21| 18:53 21:5¢
Golspie  depart 09:13 12:10 14:42 19:02
Thurso  arrive 10:49 13:44 16:18 20:38
Wick arrive 11:19 14:16 16:48 21:08
Location C B
Wick depart 06:20 | 08:13 11:50 15:3D
Thurso depart 06:49 | 08:42 12:19 15:59
Golspie  depart 08:26 | 10:19 13:56 17:36
Dornoch depart | 06:55 | 08:34| 10:27 11:38 14:04 17:44| 19:00 22:01
Tain depart | 07:10 | 08:49| 10:43 11:48 14:19 | 15:55| 18:09 19:1%5 22:16
Dingwall arrive | 07:46 | 09:25| 11:19 12:2413:20| 14:55| 16:31] 18:4% 19:501 22:%2
Inverness arrive | 08:16 | 09:55| 11:49 12:5413:45| 15:25| 17:01] 19:1% 20:21 23:%22

A — a fifth daily service could depart Inverness a20:37 and extend beyond Dornoch

B — a fifth daily service could depart Wick at 19:4 and take up the path of the last Invernet servicdom Dornoch

C — service would require to be operated by a fifthunit if required to run beyond Dingwall

Table 12-11: Summary of Invernet and Dornoch Link &rvices

Resources

A summary of the workings of the four (existing)itsimrequired to operate is shown in Table 12-8:
UNIT 1 UNIT 2 UNIT 3 UNIT 4

(from siding)

Inverness 05:2( Inverness 07:34| Wick 06:20 Wick 08:13
Dornoch 06:41 06:55] Wick 11:191:80 | Inverness 09:55 10:4Z2 Inverness 114810
Inverness 08:16 09:20 Inverness 15:25:03L7 Wick 14:16 15:30{ Dingwall 12:413:20
Dornoch 10:58 11:33] Dornoch 18:21 09|0OInverness 19:15 Inverness 13:50 14:83
Inverness 12:54 13:1( Inverness 20:21:3720 Tain 15:39 15:55
Wick 16:48 Dornoch 21:56 22:01 dnmess 17:01 17:33
(stableinsiding) OR Inverness 23:22 OR Wick 21.08
Wick 19:45| Wick oQ:1
Inverness 23:22
Works Unit 4 next day | Works Unit 1 next day | Works Unit 2 next day | Works Unit 3 next day

Table 12-12: Summary of Resource Diagrams
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CONCLUSION

The following key areas should be studied furtineorider to achieve aspirations for the route:

engineering surveys; and

journey time savings;

Linespeed improvements and level crossing upgrastesuld be the subject of further

The Dornoch link should be the subject of a sepasaidy in order to examine the optimum

As a summary the table below sets out the prop@salsoptions discussed in this section, highlightin
costs and benefits of each for the purposes ofifgegsrioritisation:

Infrastructure Enhancement Estimated Benefit Minutes
cost Saved
(+/- 50%)
Raising linespeed throughout £14m Reduce end to end journey time 18
(based on Highland Main Line
Costs)
Upgrade level crossings £1.6m Reduce end to emdgguime and 6.5
increase safety
Upgrade loop speeds £2m Reduce end to end joumey t 5
Construct Georgemas Chord £4m Reduce Thurso torlessljourney time 3
Construct Dornoch Link £73m Reduce end to end joutimee 37
Double line from Clachnaharry to  £15m Increases capacity for higher numbersjof  Not
Clunes passenger trains now operating guantifiable
Reinstate passing loop at Lentran £7m Increasesitaper higher numbers of Not
passenger trains now operating guantifiable

Table 12-13: Options for upgrade of FaNorth Line

It should be emphasised that the total number afutes saved will depend on which options, or
combination of options are decided upon. For exantipd amount of 18 minutes for line improvements,
6.5 minutes for level crossings and 5 minutes doplspeeds would be a lesser value if the Dorniogh |
were to be constructed. Therefore it is not possiblquote a total estimated cost for the varioosks/

because many variations will exist.
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DINGWALL — KYLE OF LOCHALSH

Lochluichart Garve

Achnasheen Dingwall

Achanalt

Achnashellach

Strathcarron
Attadale
Stromferry
Duncraig

Inverness

Plockton

Duirinish

Kyle of
Lochalsh

V-

Figure 13-1: Schematic Layout of Kyle of Lochalsh Ine

The line from Dingwall to Kyle of Lochalsh is a gle-track railway with passing places. It runsotigh

an area of particularly sparse population dengittydme of great beauty. As a result the majorityhe
traffic on the line is driven by the leisure andrism industries. The sixty-three mile stretcleastrolled

by the RETB signalling system based in Invernegsdling Centre. The basic passenger servicadégth
trains in each direction with a fourth service asluced in the summer months. There is no booked
freight traffic on the line currently.

KL1: PROVIDE A SERVICE TO INVERNESS SUITABLE F OR COMMUTERS

13.1.1 The Issue

13.1.2

The aspiration is aimed at providing an early muogrservice into Inverness from Kyle of Lochalshtsuc
that it would be attractive to potential commutesn evening service would also be required torretu
commuters.

The Operational Analysis

The current early morning service from Kyle of Ladh to Inverness departs Kyle at 07:25 and arrives
at 09:57. This makes it unattractive to potert@minmuters. Consideration has therefore been diven
starting the service at 06:25 and running the serene hour earlier. The units used for this serdare
stabled overnight in Kyle and therefore there isimpact on any outward empty coaching stock
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movement. The service would arrive into Invernessginally before 09:00 making commuting to city
centre locations viable. This would also provide alditional commuter service into Inverness from
Dingwall after the present 07:43 departure.

The present 10:53 Inverness to Kyle runs only tworh after the first train, after which there isewven-
hour period before the 18:00 service. In orddessen the gap there is an option of running thB3Lh

the path of the summer 12:41 service thus givingopportunity for spending nearly four hours in
Inverness either in the morning or afternoon orhmle day for business purposes. The 10:53 Invernes
to Kyle of Lochalsh would become the summer addéldrain.

In the evening there is presently an 18:00 serfrm® Inverness. It is recognised that 18:00 isideal

in terms of the return working and that a depararound 17:15 to 17:30 would be preferable. Tiamt
is formed by a set working through from Aberdeen &@nis therefore difficult to re-time this service
without impacting on the Aberdeen to Invernessiserpattern in the late afternoon. There will loe a
opportunity to review this should the service patien the Aberdeen line be enhanced.

KL2: ALLOW HEAVIER LOCOMOTIVE ACCESS (TYPICALL Y CLASS 66)

The Issue

The freight operating companies have invested heawvnew locomotives and wagons over the course of
the past ten years. This has allowed the displanéwf older locomotives from the fleet. The litoe
Kyle of Lochalsh is cleared for vehicles of routaiability RA5. This precludes the use by the FGIC
the latest locomotives, which exceed the limitingight restriction on the line. The ability to opter
Class 66 locomotives (RA7) would allow freight caamjes to extend the workings of trains from south
of Inverness thus saving costs and could encourage freight movements by rail. Present locomative
allowed to traverse the route are now life expieedl without the weight restrictions lifted, freight
proposals would fail to appear attractive and faially viable. This aspiration considers the work
required to be undertaken to the infrastructur@eamit Class 66 locomotives to operate to Kyle of
Lochalsh.

Technical Assessment

Network Rail have provided information on the stadfithe bridges on these lines to enable an etiatua

of the feasibility of operating the proposed rajlistock over these routes. It should be noted that
although all of the bridges on both routes havenlsssessed many of these assessments are to dsandar
which have now been superseded and in these chsebritlges are in Network Rail's assessment
programme for future reassessment.

The tables below list the bridges on each of thedlithat the review of Network Rail’s records iradiec
would be a constraint to the use of the Class &ome cases it may be possible for the locomative
run at reduced speed and it is therefore recomnaetide a review of the assessments be carriedrout,
the first instance, to evaluate the effects ofgpecific locomotive loading and also consider #neel of
speed restriction that would be required. In soases the speed restriction may need to be 20migisor
and it would be necessary to for FOCs to decideisfwould be acceptable.

A number of the bridges on both lines are of shpan and stone slab or reinforced concrete cortistnuc
These bridges have been subject to qualitativesagsmt only and are not considered likely to prieaen
problem to the operation of the Class 66. Howeitenay be necessary in some instances to instiute
monitoring regime after the commencement of opemnatif the locomotives to review the effects of the
revised loading.
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The philosophy of this report has been to condigemost economical method of obtaining clearance f
the Class 66. It has therefore been consideredtdirst action in most instances is to carry aueview

of the available assessment information to congfiispecific loadings from the locomotive anddoK

at the effects of speed to see if a reduction émdpeed over the bridge would permit operations It
appreciated that this may be abortive work in somances. Should it not be possible to allow cjpama

of the locomotive in this way it will be necessaoyconsider the extent of strengthening works titit

be required for which a review of the assessmelfithgi necessary in any case. In some cases it is
considered that there is little scope for obtainttgarance by more refined analysis methods in kwhic
case strengthening will be recommended.

It should be noted that if the routes are cleacedHe operation of the Class 66 locomotive spealify, it
will not necessarily permit the operation of RA&ftic generally. Certain types of RA7 rolling stoglay
have certain characteristics, which will not peratitess to this route without further works beiagied
out. It should also be noted that this report aiers the effects on the bridges only and there beay
other constraints on the route such as gaugingonanent way alignment and this report should ot b
considered in isolation.

A number of structures on this line present comssdo the use of the Class 66 locomotives, alghan
general the majority of the route could be cleaséth only relatively minor works being required. &h
bridges providing the main constraints are listetbl along with proposed mitigating actions:

Bridge | Speed| Limiting Member | Comment Action

15 20 Timber waybeamsg  Steelwork OK Review assessofievdybeams

18 40 Not specified Main members appear to| Review assessment. Speed
OK restriction may give the required RA

23 30/40| Timber waybeams$ Main girder also limitssSlaStrengthening required. Review
66 use assessment for likely extent

32 40 Not specified No details Review assessment

35 45 Cross girdef Possible Cross girder Review assessment in the first

bending strengthening although scopenstance although it is unlikely that
for speed restriction a speed restriction alone will give
the required RA

40 45 Not specified No details Review assessment

43 40/45| Not specified No details Review assessment

46 45 Timber waybeams  Steelwork OK Review assessofievdybeams

70 45 Not specified No details Review assessment

81 40/45| Not specified No details Review assessment

96 45 Up side main Based on damaged sectipiRepair / strengthening to damaged

girder (bridge strike) girder. Otherwise OK

103 40/45| Not specified No details Review assessmen

104 40 Not specified Review assessment

111 40 Not specified No details Review assessment

146 30 Not specified No details Review assessment

Table 13-1: Summary of Structural Work Required to Raise Route to RA7

It will be noted that a number of the structurestba route may require upgrading but insufficient
information is currently available to determinetliis is the case. However, based on the foregoing
information an estimate of the associated works are

* Bridge Re-assessments: twelve structures at £9k eac

* Bridge Strengthening: three structures at £30k each
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Thus, the total cost of works is £0.2m. Howevethé reassessments all show a need for repagrsvilii
potentially add a further £0.36m. This does ndovalfor any bridge reconstructions but current
indications are that none are required. Thus gpeulimit of works is £0.56m.

KL3: INCREASE LINE CAPACITY

The Issue

The forty-five minute section between Strathcamod Kyle of Lochalsh restricts the line capacitypte
train per hour between those points. This effetyidrives the capacity on the whole route unlesing

are terminated / started at intermediate locatioffi$his aspiration considers what could be done to
enhance capacity on the route.

Operational Analysis

In a similar vein to the Far North Lines there iseaception that the Kyle Line, because of itsagtrent
service, must have significant spare capacity tmeenodate increased services. In reality as dtresu
the long sections, particularly between Strathcaand Kyle of Lochalsh, the route can be operaging
capacity. When the Royal Scotsman is added tdo#se number of trains (six) and also the additional
summer ScotRail service, it becomes very difficalfind paths for charter trains. Whilst this mesgem

a luxury it should be considered that the line mimy in existence for tourism and charter traiasne
more money per mile than the service trains. Tdllowing analysis shows the occupancy of the
Strathcarron to Kyle of Lochalsh section throughtbetday.

Hour Train Service Remarks
07:25-08:25| 07:25 Kyle - Inverness
08:25 -09:25| Nil

09:25-10:25| Royal Scotsman Departs from Kyle after overnight stabling
(RUNS ON CERTAIN DATES ONLY)
10:25-11:25| 08:53 Inverness - Kyle On arrivakgle only 39 minutes turn around

before returning to Inverness at 11:59

11:25-12:25| 11:59 Kyle - Inverness
12:25-13:25| 10:53 Inverness - Kyle
13:25-14:25| NIl

14:25 - 15:25| 12:41 Inverness - Kyle Runs Julygpt&mber only

15:25 -16:25| 15:13 Kyle — Inverness Runs July to September only
and Royal Scotsman (Certain days only)

16:25-17:25| Royal Scotsman (Cenrtaiys only)

and 16:38 Kyle — Inverness
17:25-18:25| NIl

18:25-19:25| NIl

19:25 — 20:25| 18:00 Inverness — Kyle
20:25 —21:25| 18:00 Inverness — Kyle Arrives Ky(e37

Table 13-2: Utilisation of Strathcarron — Kyle Secion During Passenger Services

As can be seen from the tabulation there is cuyrditite scope for additional trains particularbyn days
when the Royal Scotsman runs, and during the peakrmer months when the additional ScotRail
services run. Whilst there is the option to arfiv&yle around 14:15, during the peak summer, depa
from Kyle would not be possible until 17:30. Thiskes day trips from south of Inverness very lomg a
less attractive, at the time when it is most likidgit demand is at the highest.

B137001 Page 117 of 152 24 March 2006



13.3.3

13.3.4

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

Potential freight services are also limited in thigy, possibly restricting them to before 07:25 aftér
20:37. This may encroach on engineering periddee proposal for the first train to leave Kyle draur
earlier in the morning (KL1 — see above) wouldniesthese available times even more.

The benefits of an intermediate block post at Safemy are:
e Charter trains can depart as early as 07:50 ornedift ScotRail train has cleared the

section;

* A charter or freight train to arrive in Kyle befot®:30 and perform shunting operations at
Kyle whilst 08:53 ex Inverness is in section betw&trathcarron and Stromeferry; and

« At Kyle where a train can depart immediately aftee has arrived, the time before the
arriving train can commence shunting operations el almost halved from forty-five
minutes to twenty-five minutes.

A crossing loop at Stromeferry would allow the ab@lus:

* An early freight or charter path to arrive in Kydlefore 08:30;

» Charter trains could vary their itineraries andatefKyle as late as 10:20 to cross the first train
from Inverness;

» A charter or freight train could follow the 08:5®in Inverness and arrive in Kyle at 11:50;

» The additional summer passenger train from Kyleldtaepart at 14:00 giving a more even
space of departure times;

e Charter trains could arrive in Kyle at 17:30 aftevssing the 16:38 ex Kyle; and

» A late freight or charter train could leave Kylelate as 19:45, reaching Inverness before 22:30.

Engineering Review

The limited capacity on the Kyle of Lochalsh linencbe addressed through the provision of additional
infrastructure at Stromeferry and the provisionaaf additional section between Kyle of Lochalsh and
Strathcarron.

This would allow trains to operate both betweenekgf Lochalsh and Stromeferry, and Stromeferry and
Strathcarron, as opposed to the single train atepte thus increasing the capacity of this seatioime.
Currently a train has to wait for approximatelytyefive minutes in Kyle of Lochalsh for a train thaas

left Kyle of Lochalsh in front of it to clear Sthatarron before it can carry out shunting movements
proceed towards Stromeferry.

Two options have been examined, the introductioarofntermediate Block Point and the provision of a
passing loop, both at Stromeferry Station.

Option 1 Provision of Intermediate Block Point

This option would maintain the same track arrangemes present whilst introducing additional
signalling infrastructure. The difficulties assateid with modifications to the RETB system were
outlined in Section 4.6.3. These equally applyhie option that, in effect, prevents its developirend
subsequent delivery at this time.
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Option 2: Provision of Loop at Stromeferry

This option would require a loop to be providedsaiomeferry Station along the line of the previgusl
removed loop. It would provide the same benefgsCption 1 whilst also allowing trains to pass
travelling in the same or opposite directions.

The length of loop requires to be considered furthat as a minimum would be required to cateraor
four-car diesel multiple unit (Class 158 or Spritef approximately 100 metres length. Constraints
exist at either end of the station with the trackng onto a curve at either end restricting thetmrsng

of turn outs, and an under-bridge (Number 124) faeen previously reduced from double track to
single track width. It would therefore be mostgghtforward to provide a loop within the lengthtbé
original platforms.

Summary

The long signal sections could be divided by reitgshent of former loops and Stromeferry would e th
most beneficial. Charter traffic and freight traffivould be the beneficiaries as the level of regula
passenger service merits only the current infragire.

The shot estimate for Stromeferry would be £0.7maf@00m loop without bridge works and excluding
signalling costs. However, this would again reguitork to be undertaken to the RETB system, wtdch i
not likely to be sanctioned at this time.

KL4: LINESIDE LOADING FOR FREIGHT

The Issue

The creation of dedicated infrastructure to supp@ight movements can make them uneconomic in
terms of the likely returns. Equally, the locagoof existing freight facilities do not necessaiiynd
themselves to their use for potential traffic ogpnities given the need to tranship cargo betweexl r
and rail to complete the journey. Consideratiothexrefore necessary of the potential to loaditrafh

the main line at suitable locations thereby avajdadditional infrastructure costs and the needaid to
local railheads.

Operational Review

From an operational perspective the halting ohmntin mid-section to load goods is acceptable iging
certain conditions are satisfied. Clearly the kéme of the line resulting from the loading openatinust
be containable within the timetable. This will m@lly require the operation to be undertaken akhtnig
unless a sufficiently long no-train period can B&ablished during the day. Care must be takevaiihg

is taking place during the day to ensure therauficgent contingency in place should problems accu
such that other planned services are not disrupted.

In terms of safety there will be a requirement higuere good site communication and full understamndin
of the methodology before work starts. Good lightis also essential to safe working.

The precedent has been set for this on the FahNdme where timber loading at Kinbrace is carnied
during the existing ‘no-train’ period i.e. afterethast passenger train passes around 22:00. Aasimi
method of operation could exist on the Kyle linetvbeen the last train arriving in Kyle at 20:37 dhd
first morning departure. However, it will be nesay to gain acceptance from Network Rail to this
method of operation early on.

Technical Review

The technical issues surround the operation include
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» The need to identify level and straight track vétlitable access close to the production location;
» Potential contamination of the ballast at the logdboint leading to poor drainage and potentialkira
alignment deterioration;

» The need to find suitable access to the track dading purposes and the dangers associated with
unsecured access routes; and

» The potential effect on maintenance periods ortrdek should night loading be planned on a regular
basis.

Summary

As stated above the principle of line-side loadmgccepted for other lines. With suitable acqesats
it is considered that it will be possible to usithis low cost means of loading freight trains.
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14. FORT WILLIAM LINE (CRAIGENDORAN TO FORT WILLIAM )

Spean Roy
Bridge gemet199€__ Tyiloch
Fort William
Corrour
Rannoch
Bridge of
Orchy
‘Tyndrum
Crianlarich
Ardlui
Arrocher & Tarbet
Garelochhead
Helesburgh Craigendoran
Upper

Figure 14-1:. Schematic Layout of Fort William Line

The West Highland Lines run from Craigendoran (be Glasgow North Electric network) to Fort
William with branches to Oban and Mallaig. Theg aingle-track railways with passing places geheral
at stations. The lines are controlled from Banawigside Fort William, by the RETB signalling syst.
The route is particularly scenic and the trafficpiedominantly leisure and tourist driven. Thentra
service is more intensive than on the Far Northdiwith regular freight traffic.

141 FWL1: IMPROVE LINE SPEEDS ON THE ROUTE

14.1.1 The Issue

Whilst the West Highland Line is recognised as gaine of the most scenic in the UK the line proside
a more mundane service to locals who require at @i efficient link to the major economic centres
along the route. The aspiration involves the ifieation of means to reduce journey times on thee.
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Operational Analysis

In order to reduce journey times, examination eftilmetable needs to be carried out. Trains amgdd

by geographical constraints and single line openatiOne way to reduce times would be to run sépara
trains to Oban and Fort William in order to saviidher three minutes on Oban services and a furthe
nine minutes on Fort William services. In additimot having to switch train crews at an intermalia
location would save a further few minutes. Aspeftsmetable development are considered in FWL2.

FWL2: TO CONSIDER AN ADDITIONAL DAYTIME SERVIC E

The Issue

The consultation process identified a requirementdnsider a fourth path between Glasgow and Fort
William to enhance the current service level. Th#piration has been developed in terms of the
operational and resulting technical analysis.

Operational Analysis

Resource requirements are a critical issue on thstWighland Line and it is the availability of Iing
stock and crew that drives the service provisidhe view of any train operator would be that thisra
need to run additional services with existing reéses and to run the additional services at times
convenient to the public. Currently, the overnigbtvices between Fort William and London incugéar
amounts of non-productive train crew mileage itaff $raving to travel long distances to work traifke
current workings are:

04:50 Edinburgh to Fort William: Queen Street cwgark train to Rannoch (arrive 08:35) and then tlave
back per 06:05 Mallaig to Queen Street arriving2bl:Fort William crew travel to Rannoch per 06:05
from Mallaig to work service north; and

19:55 Fort William to Edinburgh: Fort William crework train to Rannoch then travel back to Fort
William with 18:20 ex Queen Street; Queen Streetwdtravel to Rannoch per 18:20 from Queen Street to
work service south.

By adding an additional service in each directiooye productive use would be made of train crew$ou
at little additional staffing cost to the companynother train set would however, be required. The
altered workings would be:

Queen Street crew work 04:50 Edinburgh to Fort Mfiil through to Fort William and return with a new
service at 10:40 from Fort William to Queen Stresigl

Queen Street crew work a new service from Queeetto Fort William at 15:50 arriving Fort William
at 19:25 and then work 20:05 Fort William to Edinifu

This would leave an additional unit stabled at Rafitiam overnight. The Fort William crew, who

presently work the Euston from Rannoch to Fort ¥ffl in the morning, could work this unit as an
additional ‘peak’ hour train from Roy Bridge to EdYilliam [this unit could operate as a throughvaes

to Mallaig], departing at 08:00, and afterwardsf@en the shunting duties required by the sleeptar af

arrival at 09:43. A summary of the timetable wohd
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Ex New
Station Euston Service
Edinburgh 04:45
Queen Street 08:20 13:1q 15:50 18:20
Crianlarich 07:42 10:10 15:00| 17:40 20:15
Roy Bridge 0800
Fort William 08:20 09:43 11:55 16:45| 19:25 22:00
08:35 12:10 16:55 22:10

Glenfinnan 09:05 12:40 17:25 22:40
Mallaig 09:55 13:30 18:15 23:30

Empty 0605

to Roy | Service New To
Station Bridge | Retimed | Service Euston
Mallaig 07:05 10:35 15:40 18:30
Glenfinnan 07:55 11:25 16:30 19:20
Fort William 08:25 12:00 17:05 19:50

07+35 08:40 10:40 12:40 17:40 20:05
Crianlarich 10:30 12:25 14:30 19:33 22:05
Queen Street 12:26 14:26 16:18 21:25
Edinburgh 01:10

Table 14-1: Summary of Option for Additional Fort William Service

Some services would operate separately from Olaamstr The 08:40 from Fort William would be staffed
by a Fort William crew right through to Queen Streeturning at 13:10, and a Queen Street crew avoul
work the 08:20 through to Fort William and return12:35 (after a break). This would give more
services between Glasgow and Crianlarich (see Q@intl) avoid the present unproductive turn for the
Queen Street crew in the summer who must wait i@ain@rich from 10:10 until 13:55. The early Madjai
crew would perform a double run to Fort William dwatk, finishing at 13:30.

Technical Analysis

The timetables that have been developed to satisfyaspiration have no implications in terms of
requiring enhancement to the infrastructure.

Summary

The additional service to Fort William could be yided with no additional train crew resources but
would require an additional set. The costs astegtivith these requirements total some £0.25m per
annum.

The Fort William services could operate separatedyn services serving Oban as will be shown in the
section below. The only exceptions are the firstl dast services from Oban, which attach to Fort
William trains. A full summary timetable for Obamd Fort William is shown at the end of the section
on Oban services in order to provide an overatup&cof how the services would interact.
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15. OBAN LINE (CRAIGENDORAN TO OBAN)

Connel Ferry

Crianlarich

Oban Falls of Dalmally

Cruachan

Figure 15-1: Schematic Layout of Oban Line

The Oban Branch of the West Highland Lines runsnfi@rianlarich to Oban. It is controlled from
Banavie, outside Fort William, by the RETB signadlisystem.  The train pattern is a basic semwice
three passenger trains per day with extra traimmgluhe summer months. There is no booked freight
traffic currently. The line is single throughoutthvpassing loops at Dalmally and Taynuilt andrtrai
operated points.

15.1 OL1: DETERMINATION OF LIMITING CAPACITY OF INF RASTRCTURE

15.1.1 The Issue

There is concern that the Oban Line could bettartitieed if the current constraints to growth émrhs of
the present infrastructure were established. Thim also considers the development of a commuter
service on the route.

15.1.2 Operational Analysis

The following review of the timetable on the Wesghland Lines takes account of the desires to have
increased commuter services and reduced journastinthis has been developed against a background
of an understanding over the limited resources taedconstraints of the infrastructure. The follogyi
table is largely based on the timetable introduceti©989 when Sprinters were commissioned and which
was operational until economies were made in 19B88s timetable had four trains in each directiwo t
return trips for Glasgow train crews and two returips for Oban crews.
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Empty
Station Stock
Queen Street 05:25 08:50 12:40 16:5( 20:2p
Westerton 05:43 05+44
Crianlarich 07+20 10:34 14:29 18:34 22:05
Crianlarich 07:39 10:37 14:34 18:37 22:10
Oban 08:45 11:43 15:40 19:43 23:16
08:20
retimed: Present
attach to summer Attach to
07:09 07:05 Saturday 15:40
Station Arrochar from to run all from
extended | Mallaig weekdays Mallaig
Oban 05:30 09:20 12:45 16:30 18:20 20:2"
Crianlarich 06:36 10:26 13:54 17:36 19:26 21:31
06:38 10:38 13:57 17:39 19:33 21:33
Queen Street 08:26 12:26 15:44 19:26 21:26 23:40

Table 15-1: Summary of Option for Additional Oban Srvices

Most of these services can run separately from Whlttam services except where shown in the column.
The additional service between Crianlarich only &xin is a connection with the Euston service had t
last train from Oban to Glasgow forms a connectioto the Fort William to Euston. There would b n
requirement to run an additional service on Sagtgda Most services would be formed of two sets for
capacity seating. The 12:40 from Queen Street weplit on arrival at Oban to form the 16:30 and208:
trains. These trains from Oban currently run as ¢aoworkings so it would be a matter for the train
operator to assess if there was overcrowding issules addressed.

The first Oban crew would work a double run to &in changeover points, travelling as passengers on
the 10:37 from Crianlarich. The second Oban crewld work the 16:30 to Glasgow and return with the
20:20. Queen Street crews would staff all otherises.

The full West Highland service would therefore @teras under:
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08:00 ex
Station Empty Roy Ex New
Stock Bridge Euston service
Edinburgh 04:45
Queen Street 05:25 08:20
Westerton 05:43 05+44 05:52
Crianlarich arr 07+20 07:34 10:10
Crianlarich dep 07:42 07:39 10:13
Oban 08:45
Fort William arr 08:20 09:43 11:55
Fort William dep 08:35 12:10
Glenfinnan 09:05 12:40
Mallaig 09:55 13:30
New New New New
Station service service service service
Queen Street 08:50 12:40 13:10 15:50 16:50 18:20 :2020
Westerton
Crianlarich arr 10:34 14:29 15:00 17:39 18:34 020: 22:05
Crianlarich dep 10:37 14:34 15:03 17:42 18:3Y 20:1 22:10
Oban 11:43 15:40 19:43 23:16
Fort William arr 16:45 19:25 22:00
Fort William dep 16:55 22:10
Glenfinnan 17:25 22:40
Mallaig 18:15 23:30
07:09 ECS to
Arrochar Roy New New New
Station extended | Bridge service service Service
Mallaig 07:05 10:35
Glenfinnan 07:55 11:25
Fort William arr 08:25 12:00
Fort William dep 07:35 08:40 10:40 12:40
Oban 05:30 09:20 12:45
Crianlarich arr 06:36 10:26 10:32 13:54
Crianlarich dep 06:38 > 10:38 12:38 13:57 14:30
Westerton
Queen Street 08:26 12:26 14:26 15:44 16:118
To
Station Euston
Mallaig 15:40 18:30
Glenfinnan 16:30 19:20
Fort William arr 17:05 19:50
Fort William dep 17:40 20:05
Oban 16:30 18:20 20:25
Crianlarich arr 17:36 19:26 21:31 22:06
Crianlarich dep 17:38 19:33 19:33 21:33 22:08
Westerton < 23:57
Queen Street 19:26 21:26 23:20
Edinburgh 00:50
Table 15-2: Summary of all Improved West Hjhland Services
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It is estimated that a total of two additional satsl two additional Glasgow Queen Street train drews
would be required (therefore an additional fouffstadnfortunately the morning and midday northbdu
departures from Queen Street cannot be greaterttiidyp minutes apart due to having to make boat
connections at Oban and Mallaig and also becausaiafcrew hours of duty. The morning connection
from stations on the Oban line to Fort William dvdllaig would be broken although the afternoon and
evening opportunities remain. The additional reseuwequirements in terms of rolling stock would
amount to some £0.45m per annum and traincrew obsf®.15m per annum.

Summary

The increase in number of services between GlasgwivCrianlarich would enhance the opportunity for
day trips by rail to the Loch Lomond National Parid beyond and also allow for a potential incréase
commuting by rail between Arrochar and Glasgowegithe increase in population in these areas.

OL2: IMPROVEMENTS TO PASSENGER SERVICE CAPACIT Y

The Issue

The current arrangement whereby services from @lasgplit at Crianlarich to go forward to both Fort
William and Oban can result in overcrowding on @lgan portion of the service. This review considers
ways of alleviating this problem.

Operational Analysis

Services on the West Highland Line are generallgenap of Class 156 two-car diesel multiple units.
The normal method of working is for trains of tvevo-car sets to depart from Glasgow. These aiie spl
at Crianlarich with one portion running forward Eort William and the other on the Oban. In the off
peak season this arrangement is generally satisjabbwever in the height of the summer season when
the originating service is strengthened to sixit& Oban branch remains with a two-car set with the
remaining four coaches running to Fort William. isTts largely due to the greater demand on that lik
does however mean that there is frequently overdirayvon the Oban portion of the service.

In the past consideration has been given to smitd two-car set such that two three-car trainslavou
result, however in trials in England this optiorvégroved unsuccessful in terms of the controlugiscn

the trains.

A further possible solution would be to operate Bwet William and Oban portions of the service as
separate trains. This is considered in OL3 and Wh&re enhancements to the service are proposed.

OL3: REDUCTION IN JOURNEY TIMES

The Issue

Analyse the current speeds on the route to estabisat could be done to reduce journey time between
Crianlarich and Oban.

The Operational Analysis

The current speed along the majority of the line @ass 15x units is as shown in the following
tabulation. The majority of the line operatesbimth directions, in the range between 45 and 55mph.
Where there are departures from this the explamatan be traced to either the safety requirements
associated with an unmanned crossing or a poisgwdre line curvature.

B137001 Page 127 of 152 24 March 2006



Highland and Islands Enterprise
“Room for Growth” Study

Final Report

In order to reduce journey times, examination eftimetable needs to be carried out. Trains ari#dd

by geographical constraints and single line openatiOne way to reduce times would be to run sépara
trains to Oban and Fort William in order to saviudher three minutes on Oban services and a furthe

nine minutes on Fort William services. In additimot having to switch train crews at an intermeslia

location would save a further few minutes.

Separdrvices would also allow two sets to operate

coupled together on most services. It would alewantroduction of Class 170 units at some timetie
future. Aspects of potential timetable alteratians considered above.

From To Line Speed Comment

Om 00y 0m 970y / 30m 510y 50 Change of mileage
30m 510y 31m 880y 50

31m 880y 31m 1080y 45

31m 1080y 40m 310y 50

40m 310y 43m 440y 45

43m 440y 44m 00y 35 Line curvature

44m 00y 44m 440y 45

44m 440y 45m 1200y 55

45m 1200y 50m 00y 45

Dalmally Loop 15 Hydro-pneumatic points
50m 00y 51m 660y 50

51m 660y 56m 1650y 45

56m 1650y 58m 1570y 50

Taynuilt Loop 15 Hydro-pneumatic points
58m 1570y 58m 1710y 20 Crossing sighting
58m 1710y 59m 1490y 50

59m 1490y 60m 240y 45

60m 240y 61m 1080y 50

61m 1080y 62m 20y 40

62m 20y 64m 1010y 55

64m 1010y 65m 1570y 45

65m 1570y 68m 970y 55

68m 970y 69m 850y 35 Line curvature

69m 850y 69m 940y 20 Crossing sighting
69m 940y 71m 970m 35

Table 15-3: Current Down Line Speeds on Oban Line
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From To Line Speed Comment

71m 970y 69m 1060y 35

69m 1060y 69m 960y 20 Crossing sighting
69m 960y 68m 970y 35 Line curvature

68m 970y 65m 1570y 55

65m 1570y 64m 1010y 45

64m 1010y 62m 20y 55

62m 20y 61m 1080y 40

61m 1080y 60m 240y 50

60m 240y 59m 1490y 45

59m 1490y 59m 170y 50

59m 170y 58m 1730y 15 Crossing sighting
58m 1730y 58m 1210y 50

Taynuit Loop 15 Hydro-pneumatic points
58m 1210y 56m 1650y 50

56m 1650y 51m 660y 45

51m 660y 50m 00y 50

50m 00y 46m 1670y 45

Dalmally Loop 15 Hydro-pneumatic points
46m 1670y 45m 1200y 45

45m 1200y 44m 440y 55

44m 440y 44m 00y 45

44m 00y 43m 440y 35 Line curvature

43m 440y 40m 310y 45

40m 310y 31m 1080y 50

31m 1080y 31m 880y 45

31m 880y 30m 510y / Om 970y 50 Change of mileage
30m 510y / Om 970y| Om 00y 50

Table 15-4: Current Up Line Speeds on the Oban Line

15.3.3 Technical Analysis

The opportunity to raise line speeds would reqeither the closure of a crossing or significant kgor
associated with the re-alignment of specific curvéis general the line has been engineered to anly
moderate standard as befits the traffic requiremerRaising the line speed throughout to something
significantly higher than 50 /55 would potentiatlgquire the upgrading of significant parts of tbate.

It is not possible, in this exercise, to quanthg wolume of work associated with this aspiratiowéver,

it is judged that this could amount to some £1&t5m worth of work.

15.4 OL4: IMPROVE ROUTE AVAILABILITY ON THE LINE

15.4.1 The Issue

The freight operating companies have invested heawnew locomotives and wagons over the course of
the past ten years. This has allowed the displanewf older locomotives from the fleet. The litoe
Oban is cleared for vehicles of route availabiRp5. This precludes the use by the FOC of thestate
locomotives, which exceed the limiting weight rition on the line. The ability to operate Clags 6
locomotives (RA7) would allow freight companieseixtend the workings of trains and could encourage
more freight movements by rail. Present locomatigbowed to traverse the route are now life expire
and without the weight restrictions lifted, freightoposals would fail to appear attractive andrizially
viable. This aspiration considers the work reqlite be undertaken to the infrastructure to peflaiss

66 locomotives to operate to Oban.
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Technical Analysis

EWS have an aspiration to enhance their freighalséipy on various lines in the Highlands. Inclade
this is the operation of Class 66 locomotives (R&v¢r the Oban Branch, which is currently clasditis
RAS.

Network Rail have provided information on the ssabdi the bridges on these lines to enable an ewatua

of the feasibility of operating the proposed railistock over these routes. It should be noted that
although all of the bridges on both routes havenlsssessed many of these assessments are to dsandar
which have now been superseded and in these chsebriiges are in Network Rail's assessment
programme for future reassessment.

The table below lists the bridges on the line thatreview of Network Rail's records indicate woblel a
constraint to the use of the Class 66. In somesc#smay be possible for the locomotive to run at
reduced speed and it is therefore recommended tieatiew of the assessments be carried out, ifirSte
instance, to evaluate the effects of the spedifiminotive loading and also consider the level afesp
restriction that would be required. In some cdbesspeed restriction may need to be 20mph oraeds

it would be necessary to for EWS to decide if thaild be acceptable.

A number of the bridges on the line are of shoansand stone slab or reinforced concrete consbructi
These bridges have been subject to qualitativessssnt only and are not considered likely to prieaen
problem to the operation of the Class 66. HoweNenay be necessary in some instances to insttute
monitoring regime after the commencement of opemnatif the locomotives to review the effects of the
revised loading.

The philosophy of this report has been to condigemost economical method of obtaining clearance f
the Class 66. It has therefore been considerddthieafirst action in most instances is to carry au
review of the available assessment informationoteser the specific loadings from the locomotine a
to look at the effects of speed to see if a redudith the speed over the bridge would permit opamatlt

is appreciated that this may be abortive work imednstances. Should it not be possible to allow
operation of the locomotive in this way it will Inecessary to consider the extent of strengthenomgsv
that will be required for which a review of the essment will be necessary in any case. In sonescdas
is considered that there is little scope for obtajrclearance by more refined analysis methodshithv
case strengthening will be recommended.

It should be noted that if the routes were cledoedhe operation of the Class 66 locomotive spestlify,

it would not necessarily permit the operation of Rifaffic generally. Certain types of RA7 rollisgpck
may have certain characteristics, which will notnpié access to this route without further worksrigei
carried out. It should also be noted that this reponsiders the effects on the bridges only aedetimay

be other constraints on the route such as gaugipgrananent way alignment and this report shoutd no
be considered in isolation.

There are two major structures on this route thatld/ require to be upgraded to allow the operatibn
the Class 66 locomotives. In addition there anei@ber of smaller span bridges, which, whilst adégu
for the lighter axle loadings of the existing stpalould require some strengthening work for theviea
traffic. These bridges are listed below with pragbsitigating actions.
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Bridge | Speed | Limiting Comment Action
Member
3 50 Main girder Based on corroded sectjon  Stresrgtiy work may be requiredl,
although speed restriction may achigve
the desired RA. Review assessment
158 50 Timber deck Main girder also limitReview assessment. Possible speed
Class 66 use restriction to achieve desired RA
173N LS Buckle plate floor| Very short span Replace
190 LS Masonry arch |5 span viaduct} Repairs required
concrete Assessment based on
condition
206 45 Unknown 7 span viaduc¢tReview assessment in the first instapce
Strengthening works to determine the extent of strengthen|ng
potentially extensive works
221 50 Railbearer Based on corroded section Repdos rail bearer web anfl
strengthening to flange
224 LS Unknown More detail required Review assessmen
232 45 Timber deck Metallic members OK Review assess in the first instancg
to determine the extent of strengthen|ng
works. Possible deck replacement
233 45 Timber deck Cross girders also limReview assessment in the first instafice
Class 66 use to determine the extent of strengthen|ng
works. Possible deck replacement gnd
cross girder strengthening
237 70 Railbearer Based on corroded secfion  Strengtg works required
238 50 Unknown More detail required Review assestme
242 50 Cross girders Strengthening works to ayosiers
244 50 Railbearer Strengthening works required
247 50 Railbearer Strengthening works required
259 55 Railbearer Based on corroded section Repadil bearer webs
267 45 Railbearer Based on corroded section Stiengtg works to rail bearer.
Review assessment to determine if spped
restriction would achieve the requirgd
RA in the first instance
268 55 Railbearer Repairs to rail bearer web Jand
strengthening to flange
271 55 Railbearer Strengthening works to rail eesa
Review assessment to determine if spped
restriction would achieve the requirg¢d
RA in the first instance

Table 15-5: Summary of Survey Work Required to Rais Route Availability on the Route

It should be noted that Network Rail have expemehproblems on other routes of a similar nature

following the introduction of Class 66 locomotivdse to lateral loading effects.

evident on retaining walls in close proximity toethrack.
experienced on tight curves due to the length &gidity of the locomotive bogies. Neither case &en
identified with an increased capital cost but wekult in an increased maintenance liability.

Also, increased track wear has

This is particlylar
been

The section of line between Crianlarich and Obahgassing loops at Dalmally and Taynuilt. Dalmally
loop is 197 metres long (30 SLU) and there is angidhat could be developed for timber loading.
Taynuilt loop is 229 metres (35SLU) and has siditihgd were used for timber loading until a few year
ago; these could be reinstated should such traffion to the area although local residents compthof
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noise levels: this contributed to the cessatioapefrations. There are ample sidings at Oban ftampial
traffic.

Summary

Should freight traffic return to this route (a coemtial decision for traders and freight operatohen
there are the loop lengths and timetable capawiylable to cater for this although most trains aoev
hauled by more modern but heavier locomotives aadgmg enhancements may be required to
accommodate these locomotives. The Royal Scotsaxainy train now stables regularly in the loop at
Taynuilt (two locomotives and nine coaches) withirts passing on the opposite line. Lengthening of
loops would only be required if two trains of a @er length were to pass at Dalmally and Taynuis.

the regular passenger service is comprised of dbogth trains, lengthening of loops may only be
necessary for sporadic charter trains passing fogight trains and unlikely to satisfy the necegsar
business case.

OL5: IMPROVE MAXIMUM TRAIN LENGTH ON THE LINE

The Issue

There is a perception that the length of trainshanline is constrained by the current infrastreetuThis
item seeks to identify the work required to enhahesline.

Operational Analysis

The determining factor in terms of train lengthtae line is the length of the loops through whibb t
train would require to pass. This is importantsithe ability of trains to pass on the line orthie event
of a train failure, the ability to get an assistlngomotive onto a train.

There are two loops on the Oban Line and, as ifilethin the Issues Report, these are:

» Dalmally Loop at length 197m; and
» Taynuilt Loop at length 229m.

No specific train length has been requested orirlee however EWS did specify a train length oftop
240m for the Highland Main Line. Given the gregietential of the Highland Main Line to require buc
traffic capability a similar specification has besfopted as ‘worst case’ for the Oban Line.

From the loop dimensions it is clear that thesatioos will not be able to fully stable the propobs$ein.

It is noted that in both cases the loops are ldcatestations at which passenger services must call
Operationally it is possible for a shorter passeriggn to pass a freight train, which cannot biyfu
accommodated into a passing loop. It is propolatthis stepped arrangement therefore be adopted f
such planned services on this line. In the metlomgothe freight train would arrive at the loopsftiand
draw into the loop. The passenger service wouddh lpproach from the other direction and call at th
station. The passenger service would thereforar ¢fee section behind it thereby allowing the fi¢ig
train to pull away thus clearing the path for tlessenger service to continue after undertakingtdison
duties. Minor retimings to passenger services bélrequired.

Summary

It is noted that the current service arrangemeiires no passenger services to cross on theeioept
on Saturdays and thus the opportunity would be ojgemdopt this methodology. It is however
recognised that this method of working may imposeminal time penalty on the passenger train.
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OL6: TIMBER LOADING FACILITY AT DALMALLY

The Issue

There is considerable timber moved form the arespsoding Dalmally and thus the creation of a low-
cost terminal in this area would be beneficialdowsing a portion of the traffic to rail.

Operational Analysis

The track layout at Dalmally is as shown in thédwing diagram.

Dalmally Station

L]

From Crianlarich
y4 AN
/ To Oban

Engineers Sidings

Figure 15-2: Schematic Diagram of the Track Layoutt Dalmally

It is intended that a timber loading facility beeated at Dalmally close to the point of productidrihe
timber. Discussions have been ongoing for some tiegarding the location and the ability of the
railway to handle this traffic.

From an operational perspective the use of the femging siding for loading purposes would allow
wagons to be stabled and the customer to load ufitthe associated time pressures associated wéh li
side loading. Access to the sidings is ground &aontrolled. Trains from Crianlarich would paswi

the loop and then set back into the Engineeringn§&d There is limited space in the yard for ttegage

of timber prior to loading however it is anticipdtéhat lorries would be off-loaded directly ontaitrs
using on-board lifting equipment. Trains exitirtgetsite would enter the loop and then round before
departing to the south. It is considered thatrtik operational aspects of the process are velsti
straightforward, however road access to the sitg Imeaan issue.

Summary

There are no freight paths currently in the timktain the line however it is not considered prolagm
to develop such paths within the current passetrgar services. As an alternative line-side logdin
could be developed providing suitable access tdrdwk could be provided with all the attendanesaf
arrangements in place.
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MALLAIG LINE (FORT WILLIAM TO MALLAIG)

Mallaig

Arisaig Lochailort

LochEilside CorPach

Beasdale Banavie

Glenfinnan Loch Eil

Fort William

Figure 16-1: Schematic Layout of Mallaig Line

The Mallaig Extension of the West Highland Line sdrom Fort William to Mallaig. It is a single-aitk
railway with passing loops at Glenfinnan and AwgsaiSignalling on the line is provided by the RETB
system controlled from Banavie, outside Fort Wiilia The train service is a basic service of four
passenger trains per day with extra trains dufrgsummer months. There is no booked freight traffi
currently. The line is a particular attraction ¢aitist and leisure market travellers with steamraipen in
the summer months.

ML1: RECAST SERVICES

16.1.1 The Issue

16.1.2

There is a view that a wholesale recasting of imetable between Fort William and Mallaig would
provide benefits in terms of the attractivenesthefservice and its potential to increase patronddes
aspiration considers the practicalities and oppities surrounding this.

The Operational Analysis

The present arrangements mean that services atg/wdhgen by the requirements of the Glasgow —tFor
William route. That is, trains tend to be throwgghvices to Mallaig from Glasgow. Thus, resouiamed
timings are driven by the requirements south ot Kditliam. This effectively constrains any altdoats

to the timetable pattern.

However, if is deemed commercially acceptable jpasste the two lines and have connecting services
only (similar to the Inverness — Kyle of Lochalshe) then timings could change. Potential housing
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development on the northern outskirts of Fort \&itli may lead to demand for a peak hour service®n th
Mallaig Line. During consideration of the Fort Wi line the operational analysis took a view ba t
timings along the entire West Highland Line. Aslsdables 14-1 and 14-2 demonstrated a number of
potential changes to the pattern of services onMh#aig Line. These are reproduced in Table 16-1
below.

08:00 ex Present
Roy 12:40
Station Bridge Retimed
Edinburgh
Queen Street 08:20 13:10 18:20
Crianlarich 10:10 15:00 20:15
Fort William 08:20 11:55 16:45 22:00
08:35 12:10 16:55 22:10
Glenfinnan 09:05 12:40 17:25 22:40
Mallaig 09:55 13:30 18:15 23:30
Present Present
06:05 18:15
Station Retimed Retimed
Mallaig 07:05 10:35 15:40 1830
Glenfinnan 07:55 11:25 16:30 1950
Fort William 08:25 12:00 17:05
08:40 12:40 17:40
Crianlarich 10:30 14:30 19:33
Queen Street 12:26 16:18 21:25

Table 16-1: Summary of Recast Mallaig Services

This shows the path available for a 07:05 Mallaid-ort William. This would satisfy any demand for
commuter service into Fort William. In the oppesitirection the present 16:27 Fort William to Magla
could be put back some thirty minutes to accomngatk journeys in the opposite direction. Due to
the requirement for a connection from Mallaig itte Euston sleeping car service from Fort Willidmis t
train cannot run to Mallaig and return to Fort \idith any later. Services have also to provide dweat
connections at Mallaig. It is noted that serviosguire to be strengthened to four-car sets irstimemer

to accommodate demand.

ML2: INFRASTRUCTURE IMPROVEMENTS

The Issue

The station platforms at Mallaig and intermedidgisns are too short for today’s trains. The cties
are listed, being the first mass concrete strusttmebe used in the building of Britain’s railwagsd
cannot easily be lengthened because of loop lergtids disused signal boxes which are also listed
buildings.

Operational Analysis

The station platform lengths at Mallaig are shoyt rhodern day standards but present methods of
working by train operators have been devised taamree this deficiency. There is the potential ltera
the station layout at Mallaig by relaying the bdsgtiorm line across the solum of the former oiliisgl
and increasing the length of the platform. Howetlez length of the present rounding loop is camséd

by an under-bridge at the station throat and céy @ater for trains of seven vehicles.
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Technical Analysis

The opportunities to lengthen the present roundaulities are limited given the lack of potential
lengthening at the buffer stop end and the presehe@am under-bridge at the station throat.  Athwi
many proposals to alter the layout in RETB area$ suoposals may require alterations to the sigmll
system. However it is considered that these wbeldf a relatively minor nature such that they ddag
undertaken without need to incur massive experaituFaking the track laying and other factors in to
consideration, it is estimated that this could blvéred at Mallaig for £0.75m.

Summary

The Mallaig line services cannot be radically réaadess they run separately from services between
Glasgow and Fort William. The platform lengths ahert (do not cater for more than four car urbits)

are listed structures. The platform at Mallaig Idooe lengthened if minor track alterations weredea
Each train operator has a safe method of workimgeatly in place for over-length trains.

B137001 Page 136 of 152 24 March 2006



17.

17.1

17.1.1

17.1.2

Highland and Islands Enterprise
“Room for Growth” Study
Final Report

INVERNESS TO ABERDEEN LINE

Elgin

Forres
Nairn

Keith
- Huntly
Inverness

Insch
] Inverurie

Dyce

@ Aberdeen

Figure 17-1: Schematic Layout of Inverness to Abergen Line

The line between Inverness and Aberdeen is simgtk throughout except for a section of double line
between Huntly and Insch. There are nine interatedsignal boxes, at Dyce, Inverurie, Insch,
Kennethmont, Huntly, Keith, Elgin, Forres and Naand a variety of signalling systems from track
circuit block to electric key token block. Thes#ling systems mean longer journey times as tiaave

to stop at some places to hand over physical tok&hsre is a long single line section between Kairid
Elgin, which equates to a twenty-minute section tiglis a pinch-point in capacity terms.

IAL1: PROVIDE COMMUTER SERVICES BETWEEN INVERN ESS AND ELGIN

The Issue

The current services into Inverness from the eashat considered to be ideal to meet the requingsne
of the commuter market. The aspiration is theeeforrecast the service to provide the necessaigds
into and out of Inverness to satisfy this market.

Operational Analysis

By creating a new train crew depot at Elgin andl@gpg train sets to stable overnight at Elgin,dan
avoid unnecessary empty stock movements to and frw@rness) a new commuter service can be
introduced which would operate along with the eéngtinverness / Aberdeen timetable. There would be
an additional seven trains per day in each diradbetween Elgin to Inverness and one between Nairn
Inverness. Two current empty stock workings betwbererness and Elgin would be eliminated. A
summary of the timetable is shown thus (new sesvitighlighted in red):
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Remarks NEW NEW NEW NEW |
Aberdeen 06:25 07:28 09:25 11:40

Elgin arr 07:54 08:56 10:55 13:03

Elgin dep | 06:58 | [Bil@® | 07:56 | [BEM@D | 08:58 10:57| 20 | 13:.05 |G |
Forres | 07:12 | [i® | 08:10 | DB | 09:16 11:17| I2BB | 13:19 | EED |
Nairn 07:23 08:21 09:27 11:28 13:30

Inverness | 07:41 08:39 09:45 11:46 13:48

Remarks NEW NEW NEW

Aberdeen | 13:12 | 15:23 17:14| 18:19 20:06 21:55

Elgin arr | 14:38 | 16:55 18:45| 19:44 21:35 23:20

Elgin dep | 14:41 | 16:57 | SN | 18:51 | 19:46| BOlgR | 21:37 | BBABD |

Forres | 14:55 | 17:11 | B8B | 19:05 | 20:00| BOM6 | 21:56 | BRlGR

Nairn 15:06 | 17:30 19:16 | 20:11 22:07

Inverness | 15:23 | 17:48 19:34 | 20:29 22:25

Table 17-1: Summary of Combined Westbound Services
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Remarks | Previous - - -

0500 ex

Inverness
Inverness 05:55 | NS | 08:42| DOMB | 10:44 BOS | 12:19 | IEMD | 13:57
Nairn 06:12 08:59| B | 11:01 12:36 14:14
Forres 06:23 09:10 11:12 12:47 14:25
Elgin 06:37 09:26 11:3( 13:02 14:39
arrive
Elgin 05:44 | 06D41 11:32 13:06 14:42
depart
Aberdeen| 07:14 08:14 10:53 12:59 14:32 1611
Remarks NEW NEW | 1953 NEW |

retimed

Inverness 15:25 | MO | 17:12] 18:07 MB6 | 20:42 | 21:22 BBEB |
Nairn 15:42 | M6 | 17:29| 18:24 MOMB | 20:59 | 21:39 RS |
Forres 15:53 | N5 | 17:40| 18:35 MOME | 21:11| 21:50 BBS6 |
Elgin 16:07 | INR6 | 17:54| 18:49 HOMD | 21:27 | 22:06 BSEP |
arrive
Elgin 16:09 17:56| 18:54 22:08
depart
Aberdeen 17.36 19:28] 20:29 23:38

D — empty unit detached from rear of train to work06:58 Elgin to Inverness

Table 17-2: Summary of Combined Eastbound Services

The timetable provides roughly one train each hbetween Inverness and Elgin, a significant
improvement over today’s service. According tacaidtions the service would be covered by fourtshif
of train crew at Elgin (two of which would be tré@sed from Inverness) and two units would be sdbl
at Elgin overnight. All empty stock working woulie dispensed with, saving an annual mileage of
44,000 miles. Starting the first train, and terating the last train from Aberdeen at Elgin, a Hert
22,000 miles per annum, in train mileage, wouldée=d.

The first train from Elgin to Inverness at 06:58 ulb be formed of a set on the rear of the 05:57
Inverness to Aberdeen, the second train from E&gif7:29 to Inverness formed by one unit stabled
overnight in Elgin Yard. There may need to be gmpbrkings on a Saturday night and Monday
morning to compensate, if no Sunday Elgin / Invesnservice operates, to allow units weekend
maintenance at Inverness depot.

Reduction of journey times will be made possibleraiging line speeds, relocating Forres station and
altering the present signalling system (electriceto block) between Forres and Elgin which currently
requires trains to stop at signal boxes to hand ¢Meens. This work is all part of a wider policy
initiative to reduce journey times between Invesnasd Aberdeen.
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IAL1: NEW STATION AT DALCROSS

The Issue

There is an aspiration to provide a new statioDaltross, which will serve the local area and Iness
Airport.

Operational Analysis

Based on the development of the local servicesui;ied in IALL it is possible that some of the new
local services could call at a proposed new stadtoDalcross, adjacent to Inverness Airport, initoid

to three of the through Aberdeen trains in eachatibn which are deemed to have time to call at the
station.

The resulting pattern of services would be as shiovthe following tables.

Station

Aberdeen 06:25 07:24 09:25 11:40 1312
Elgin 07:54 08:56 10:55 13:08 14:38
arrive

TElgin 06:58 | 07:29| 07:56] 08:3( 08:58 10:57 12:09 13i05 :184 14:40
Aepart

Hrorres 07:12| 07:44 0810 08:45 09:16 1117  12(233:19| 14:30| 14:55
(Nairn 07:23| 07:55| 08:21] 09:00 09:27 10:18 1128 3712} 13:30| 14:41| 15:04
Dalcross 07:33 | 08:05 | 08:31 | 09:10 | 09:37 | 10:28 12:47 14:51
‘Inverness 07:44) 08:14 08:4L 09:20 09:47 10{38 11:462:57 | 13:48| 15:01] 15:23
1

—Station

1Aberdeen 15:23 17:14 18:19 20:06 21:65

"Elgin 16:55 18:45| 19:44 21:3% 23:20

.arrive

VHlgin 16:57 | 17:57| 18:51| 19:46 20:3p 21:37 22:20

Qlepart

SForres 17:11| 18:11 19:0%5 20:00 2046 21:p6 22{34

tNairn 17:30 | 18:26| 19:1q 20:11 21:00 22:07 22445

Dalcross 18:36 20:21 | 21:10 22:55

dnverness 17:48 18:44 19:34 20:31 21:p0 22;125 23:.05

u

n

Table 17-2: Services with Dalcross Station

Only the 06:25, 07:28 and 18:19 from Aberdeen teeiness can call additionally at Dalcross. End to
end journey time is a sensitive political issue #rate are tightly timed crossings at loops (anthetend

of the single line sections before Inverness anaréddéen) that can badly affect performance. 1t is
essential that connections are maintained at eghérof the route in order to maximise through feys
and increase revenue potential. As highlightemvalthe long stretches of single line and the diffe
signalling systems are not conducive to minor attens to timetables. The effect of the new station
would be that journeys would be lengthened by tvoutes and it is felt that these trains mentioned a
those which can most afford a minor retiming.
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Station
Inverness 05:54 07:0%5 08:42 0948 10:44 1105 12:188:10
Dalcross 06:04 | 07:15 | 08:52 | 09:58 11:15 13:20
Nairn 06:14| 07:25/ 09:02 10:08 11:01 11:25 12i36 :303
Forres 06:25| 07:3§ 09:138 11:12  11:38 12147 1343
Elgin arrive 05:42] 06:39 07:54 09:26 11:30 11:p3 :023] 13:58
Elgin depart 05:44| 06:41 09:28 11:32 13:06
Aberdeen 07:14) 08:14 10:58 12:59 14:82
Station
Inverness 13:57, 15:2% 16:37 17:12 1805 18}56 2Q:401:22 | 22:28
Dalcross 16:47 18:15 | 19:06 | 20:50 22:38
Nairn 14:14| 15:42| 16:57 17:29 18:25 19:16 21j00 321 22:48
Forres 14:25| 1553 17:12 17:40 18:36 1927 21;11 :5@1 22:59
Elgin arrive 14:39| 16:07] 17:2¢6 17:54 1850 19:41 281} 22:06| 23:13
Elgin depart 14:42| 16:09 1756 18:54 22:08
Aberdeen 16:11] 17:36 19:28 20:29 23:38

Table 17-3: Summary of Eastbound Services with Daloss Station

Only the 05:55, 08:42 and 18:05 trains from Invem® Aberdeen can call additionally at Dalcross du
to constraints of the timetable and geography atbagntire route (see above).

As a result of this pattern of services the neuiagtaat Dalcross would be served by a total of tiyen
three trains per day, eleven westbound and tweds&heund.

The station at Dalcross would have one platforme fao the north side of the line. However land
acquisition should allow for a future aspiration revdouble the line from Millburn and therefore an
additional platform to be added on the south side@line(s).
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18. RECOMMENDATIONS

18.1 INTRODUCTION

This final section of the report seeks to pull thge the findings of the study to present a seoies
recommendations in taking the development of thightdind Rail Network forward. Whilst the report has
focussed on consideration of the individual asjuret on each of the lines it is clear that thege ssomme
common themes developing and a need to take a longagiew of the Highland Network as a whole as
well as its relationship with the rest of Scotlamdhilways.

The remit of this study has, by necessity, meaait ahlimited amount of analysis and developmentkwor
could be undertaken given the broad range of isasndsgyeographical area. It is clear that shoutthéu
consideration be required of specific matters ifiedt in this study then it will be necessary cooda
more detailed examination of the operational argiresering issues. This may well involve operatlona
modelling and site surveys.

18.2 HIGHLAND MAIN LINE

Two clear inter-related themes emerged from thé&atigns and the analysis that was undertaken isn th
line. The first was the need to reduce journeyesino the Central Belt of Scotland and the second t
improve the frequency of passenger services. Bdthhese are squarely aimed at improving the
connectivity of the region and of Inverness in jgaitar.

The introduction of improved rolling stock with earited braking and acceleration characteristice is a
easy-win in terms of the infrastructure since dagatble improvement in journey times can be aclieve
without work on the ground. Refocusing the seryiedtern to target services where the market demand
is strongest is a further means of speeding sexwipe This latter solution will need to be linkiedthe
greater frequency of services to reduce potentititism driven by fear of severance through a i

in calls at particular stations.

It is not within the remit of this study to identithe benefits derived from the enhancements tdrtie
services on the route however it is possible frbm dvailable information to derive a list of potaht
actions that will maximise the potential of thet@muThese are:
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Action Justification Benefit

If Voyager units are utilised byLonger distances and improvedVith no enhancement to tHe
ScotRail then there introductignacceleration and brakinginfrastructure journey time saving
should be pressed for on theharacteristics will allow theof 17 minutes can be achieved pn
Highland Main Line. benefits of the unit characteristicshe current pattern of station callg

to be fully achieved on this route
Services on the route should p#hen combined with theWith enhancement to the
enhanced to an hourly frequencintroduction of Voyagers theinfrastructure to accommodate the
with a four-hourly pattern of reduction in station stops willline capacity requirements Perth |to

station stops maximise benefits and remajrinverness could be achieved in| 1
focused on demand hour and 45 minutes.

Freight trains should be providedrhe impact on freight of thePotentially retains the viability df

with suitable paths enhanced passenger services wqguieight on the route. It is a key aim

make freight unattractive both tdo achieve balanced growth
the freight operator and customebetween the sectors.
unless services could be timed

outwith the 08:00 to 18:00
enhanced passenger period.

Table 18-1: Summary of Actions on Highland Main Lne

Based on the foregoing and the need to providesatgr level of development to allow decisions to be
taken the following work is recommended:

» Detailed timetable study and computer simulatiorivéd from more detailed specification to
prove timetable and obtain performance delay maatel actions for rectification;

» Detall costs for required new infrastructure e.gulale line Daviot — Culloden, reinstated loops
at Newtonmore and Ballinluig;

* Re-examine 1998 report to further assess sectibtiseowhere speeds could be raised to take
maximum advantage of new rolling stock; and

* Re-commission gauging clearance surveys in ordachaeve W9/10 gauge for freight traffic.

18.3 FAR NORTH LINES

The case for developing the services and the FathNodnes route is driven by growth in passenger
demand and the need to reduce journey times inrdodeompete with road transport. Significant

enhancements to the infrastructure are likelyigméar signalling alterations, which are currentifficult

to execute given the capacity constraints and &dbeoexisting Radio Token Block signalling system.

Network Rail has provided an indicative programragedor the renewal of the present system driven by
European Rail Traffic Management System (ERTMS)sasrations. Ahead of this upgrade it is not

recommended that consideration be given to anyifgignt enhancements of the type likely to trigger

signalling works.

There is however the opportunity to consider miworks to enhance line speeds throughout the route
however these are likely to yield only minor betgefn terms of the savings. The conversion of loop

points to some form of train detection operatios baen considered however raising line speeds from
15mph to 25 mph only achieves a saving of five r@awalong the route. The following recommendation

IS made:
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Action Justification Benefit
Undertake examination of theMajor works are unlikely to beTo be determined.
potential to increase line speedmistifiable however a series of
through a series of minor works psmaller improvements may vyield
the relaxation of curving rules andoticeable benefits
braking assumptions
Carry out tests on loop points tdNould increase speeds througBecrease in end to end journgy
see if speed increase is practicahletations where no station call waimes: amount yet to be determingd
being made
Examine each level crossing wher®ecrease wear and tear on tradRecrease in end to end journpy
train running speeds need to pand rolling stock; increase safety ttimes: amount yet to be determing¢d
reduced substantially to ascertainoad and rail users at crossings
if improvements can be made

Table 18-2: Summary of Actions on Far North Lines

Based on the foregoing and the need to providesatgr level of development to allow decisions to be
taken the following work is recommended.

» Examine sections of line where line speeds coultdreased; and
» Assess level crossings to determine costs of jieed improvements at these locations.

Major alterations to the route are possible with donstruction of the Dornoch link that is estindast
saving thirty-seven minutes in running time alofkis figure combined with more minor alterations on
other sections of the route will increase savimggeortionately.

18.4 DINGWALL TO KYLE OF LOCHALSH

Based on the cost and difficulties associated wjigrades to the signalling system it is recommended
that no capacity enhancements be undertaken orlitieisUpgrading of the line to cater for heavier
rolling stock is possible and should be the sulpéchore detailed engineering surveys.

18,5 GLASGOW TO FORT WILLIAM

The study considered the potential to alter theeriirpattern of services to provide a better tilnleta To
achieve this it is necessary to deploy additionding stock. It is known that First ScotRail optr this
service to tightly controlled resource levels hoemevf the additional costs associated with the
development of the timetable were matched with tamdil funding then it is clear that they would
improve the service. It will be for the demanddstto determine the likely benefits from such argie

If it is commercially beneficial to operate thesairts it is likely that First ScotRail will go sonveay to
introducing improvements to the timetable.

18.6 GLASGOW TO OBAN

See comments for Fort William line regarding pagsetimetable aspirations.

The consideration of the potential to upgrade ihe for Class 66 operation could cost in the regbn

£10m to £15m to achieve. It is known that potérftieight operators must rely on older (and lighter
traction to serve the branch if required to do $be investment of £15m would appear to represeat p

value for money, given the present freight poténtiad it may therefore be preferred to maintaia th
specialist equipment necessary to serve the brametm ‘ad hoc’ basis.
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18.7 FORT WILLIAM TO MALLAIG

The study determined that it may be possible teettate minor adjustments to the timetable on this |
and these are recommended as being taken forw#ndhwhe limitations of the available resourcesslt
recognised that any alterations to improve stafamilities will be subject to regulations coveritigted
structures given the historical significance of lihe.

18.8 INVERNESS TO ELGIN

Work associated with the line from Inverness to ileen is connected with present developments in
particular at the eastern end, i.e. Aberdeen Caidsand freight developments at Raith’s Farm. Nefwo
Rail's Rail Utilisation Strategy (RUS) studies alkso being employed for the route. It is considered
likely that the outcome of those deliberations wliive any major timetable recasts at the Invereess

as a result of infrastructure improvements.

However, the introduction of Phase 2 of Invernetvises will enhance the local service between
Inverness and Elgin within the near future and aithany alterations to track or signalling but timay
be the temporary limit of enhancements to the ranté any major expenditure for the line is auibed.
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Appendix A
Operational Review
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Appendix B
Engineering Review
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Appendix C
Consultation Meeting Notes
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Appendix D
Aspiration Summary Spreadsheet
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Appendix E
Clear Route 5 Results
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Appendix F
Rail Terminology Glossary

B137001 Page 151 of 152 24 March 2006



