Rhine-Alpine

Core Network Corridor Study

Final Report

December 2014



Study on the Rhine-Alpine Core Network Corridor - Final Report

The information and views set out in this study are those of the author(s) and do not
necessarily reflect the official opinion of the Commission. The Commission does not
guarantee the accuracy of the data included in this study. Neither the Commission nor
any person acting on the Commission’s behalf may be held responsible for the use
which may be made of the information contained therein.

December 2014 2




Study on the Rhine-Alpine Core Network Corridor - Final Report

Preamble

Although both the “TEN-T Core Network Corridor Rhine-Alpine” and the “Rail Freight
Corridor Rhine-Alpine (RFC1)” cover the same geographical area (namely
Antwerpen/Zeebrugge/Rotterdam-Genoa), the elaboration of the TEN-T Core Network
Corridor Study and the RFC1 Implementation Plan (version: Dec. 2013) are based on
different European regulations (for RFC1: Regulation (EU) No 913/2010; for the TEN-T
Core Network Corridor: Regulations (EU) No 1315/2013 and (EU) No 1316/2013) and
thus have different methodologies. This leads to discrepancies in the rail alignment
(see Annex 11) and in the allocation of rail freight nodes. Due to that fact, both
documents are of limited comparability!
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Abstract

In 2014, the study on the Rhine-Alpine Corridor, one of the busiest of the nine TEN-T
Core Network Corridors, was carried out by a consultancy consortium on behalf of the
European Commission. The main objective was the elaboration of all elements of the
work plan that should serve as a guideline for the implementation of the corridor by
2030. The results of the study were continuously coordinated among the national
Ministries of the concerned countries, infrastructure managers and regional authorities
in Corridor Forum meetings.

This Final Report documents all findings, beginning with the alignment of the corridor
and the analysis of technical parameters of the current infrastructure for all considered
transport modes (rail, road, inland waterways, airports, seaports, inland ports and
rail-road terminals). The data gathered by review of studies, statistics, network
statements etc. were used to update the TENtec Information System of the EC.
Infrastructure data has been evaluated in terms of the objectives given by TEN-T
Regulation (EU) 1315/2013. A multimodal transport market study forecasted the
transport situation in 2030 and analysed the respective capacity needs. As a result
from the previous tasks, the implementation plan presents 145 projects to overcome
identified deficits and achieve the objectives.

Samenvatting

In 2014 is de studie van de Rijn-Alpine Corridor, een van de drukste van de negen
TEN-T Kernnetwerk Corridors, uitgevoerd door een consortium van consultants, in
opdracht van de Europese Commissie. De hoofddoelstelling was het uitwerken van alle
elementen uit het werkplan, dat als richtlijn zou moeten dienen voor de
verwezenlijking van de corridor in 2030. De resultaten van de studie zijn doorlopend
gecoodrdineerd tussen de nationale ministeries van de betrokken Ilanden, de
infrastructuurbeheerders, en regionale overheden in de Corridor Forum vergaderingen.

Dit eindrapport documenteert alle bevindingen, te beginnen bij de uitlijning van de
corridor en de analyse van de technische parameters van de huidige infrastructuur
voor alle onderzochte vervoerswijzen (spoor, weg, binnenvaartwegen, luchthavens,
zeehavens, binnenhavens en spoor-weg terminals). De gegevens, verkregen door
middel van analyse van studies, statistieken, netwerk verklaringen enz., zijn gebruikt
om het TEN-tec Informatie Systeem van de EC aan te vullen. De infrastructuur
gegevens zijn geévalueerd op basis van de doelstellingen gegeven in TEN-T
Verordening (EU) 1315/2013. Een multimodale transport marktstudie voorspelde de
vervoerssituatie in 2030 en analyseerde de respectievelijke capaciteitsbehoeften. Als
gevolg van de voorgaande taken staan in het implementatieplan 145 projecten om de
geidentificeerde tekortkomingen te overwinnen en de doelstellingen te bereiken.
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Résumeé

En 2014, I'étude sur le corridor Rhin-Alpes, 'un des plus fréquentés des neuf corridors
prioritaires RTE-T, a été réalisée par un consortium de bureau d’études pour le compte
de la Commission européenne. L'objectif principal était I'élaboration de tous les
éléments du plan de travail qui devra servir de guide pour la mise en ceuvre du
Corridor d’ici 2030. Les résultats de I'étude ont été coordonnés lors de Forum
impliguant chacun des ministéres nationaux, des gestionnaires d'infrastructures et des
autorités régionales des pays faisant partie du Corridor.

Ce rapport final fournit I'ensemble des résultats de I'analyse, notamment I'alignement
du Corridor et I'analyse des parameétres techniques de l'infrastructure actuelle pour
tous les modes de transport (rail, route, voies navigables, aéroports, ports maritimes,
ports intérieurs et terminaux rail-route). Des données ont été recueillies au travers
I'examen d’études existantes, de statistiques, des états du réseau,... pour mettre a
jour le Systéme d'Information TENtec des Communautés Européennes. Les
caractéristiques de l'infrastructure ont ensuite été évaluées au regard des objectifs
fixés par le réglement RTE-T (UE) 1315/2013. Une étude de marché du transport
multimodal au sein du Corridor a également été réalisée. Elle renseigne sur la
situation des transports a I'horizon 2030 et détaille les besoins en infrastructure.
Consécutivement aux étapes précédentes, un plan de mise en ceuvre présente 145
projets, pour répondre aux besoins identifiés et atteindre les objectifs fixés.

Inhaltsangabe

Im Jahr 2014 wurde im Auftrag der Europdischen Kommission eine Studie uUber den
Rhein-Alpen Korridor, einem der aufkommensstarksten der neun TEN-Kernnetz-
Korridore, erstellt. Die Hauptaufgabe bestand in der Ausarbeitung eines Arbeitsplans,
der als Richtschnur fur die Implementierung dieses Korridors bis 2030 dienen soll. Die
Ergebnisse der Studie unterlagen einer laufenden Abstimmung mit den zustandigen
nationalen Ministerien, Infrastrukturbetreibern und regionalen Behérden im
Korridorforum.

Der Schlussbericht dokumentiert alle Ergebnisse, beginnend mit dem Korridorverlauf
und einer Analyse der technischen Parameter der bestehenden Infrastruktur (Schiene,
StralBe, Seehafen, Binnenhafen, Flughafen und Schiene-Stral3e-Terminals). Mit Daten
aus u.a. Studien, Statistiken, Infrastrukturibersichten wurde das TENtec-
Informationssystem der Kommission ergé&nzt und aktualisiert. Danach hat das
Auftragnehmer-Konsortium die Infrastruktur hinsichtlich der in der TEN-V-Verordnung
(EU) 1315/2013 vorgegebenen Zielwerte evaluiert. In einer multimodalen
Transportmarktstudie wurde die Verkehrssituation fir das Jahr 2030 prognostiziert
und der entsprechende Kapazitatsbedarf untersucht. Als Ergebnis der
vorangegangenen Arbeiten enthalt der Umsetzungsplan etwa 145 Einzelmal3Bhahmen
oder Projekte zur Beseitigung der identifizierten Mangel und zur Zielerreichung.

December 2014 5



Study on the Rhine-Alpine Core Network Corridor - Final Report

Sommario

Nel 2014, lo studio sul Corridoio Reno-Alpi, uno dei piu trafficati dei nove corridoi Core
TEN-T, € stato realizzato da un consorzio di consulenti su mandato della Commissione
Europea. La finalita principale & di elaborare tutti gli elementi necessari alla definizione
del work plan di riferimento per l'implementazione del corridoio entro il 2030. I
risultati dello studio sono stati condivisi con i Ministeri degli Stati interessati, i gestori
delle infrastrutture e le autorita regionali in occasione dei Forum di Corridoio.

Questa relazione riporta tutte i risultati, a partire dall'allineamento del corridoio e
dall'analisi degli attuali parametri tecnici delle infrastrutture per le diverse modalita di
trasporto considerate (ferroviaria, stradale, fluviale, aerea, portuale marittima e
fluviale e terminal ferro-gomma). L‘analisi di studi, statistiche, prospetti informativi
della rete hanno permesso di aggiornare il database TENtec della CE. | parametri
infrastrutturali sono stati confrontati con gli standard definiti dal Regolamento TEN-T
(UE)1315/2013. Lo studio di mercato del trasporto multimodale ha consentito di
stimare lo scenario al 2030 e di individuare i futuri problemi di capacita. Le analisi
summenzionate hanno portato alla definizione di un work plan comprendente 145
progetti che permetteranno di rispondere ai futuri problemi di capacita e di
raggiungere gli obiettivi.
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Management Summary

Regulations (EU) No. 1315/2013" and 1316/2013? define the legal basis for the trans-
European transport network policy until 2030/50. They comprise the "Union
Guidelines" which set out the policy framework and include a multimodal core network
with nine Core Network Corridors, to be completed by 2030, as well as the
"Connecting Europe Facility” which governs EU funding during the period 2014 - 2020.

Core Network Corridors are a new instrument at EU level, aiming to facilitate coherent
infrastructure development by involving all relevant actors: Member States and a
broad range of stakeholders (e.g. infrastructure managers, regional authorities etc.).
The European Commission supports this corridor development, both through
coordination activities and the concentration of EU financial instruments.

According to the TEN-T Guidelines, for the development of each Core Network Corridor
until 2030, a work plan has to be elaborated, setting the framework for the
development of an efficient transport infrastructure, which allows the smooth
operation of all transport modes and seamless multimodal chains for both passenger
and freight transport.

The study on the Rhine-Alpine Core Network Corridor contains all necessary analyses
and working steps for the elaboration of the work plan. It identifies the necessary
projects to improve the corridor until 2030, in order to support the further
strengthening of the internal market and Europe's global competitiveness and to
ensure economic, social and territorial cohesion as well as better accessibility across
the EU.

The Rhine Alpine Corridor integrates substantial acquis of the previous TEN-T and
transport policy (notably Priority Projects 5 and 24, ERTMS Corridor A and Rail Freight
Corridor Rhine-Alpine) and builds on important infrastructure investment already
completed. It therefore seems predestined to lead the way, for the nine TEN-T Core
Network Corridors, towards a "new generation of infrastructure development”, inter
alia strengthening multi-modality, optimising infrastructure use or promoting
innovative approaches.

It is one of the busiest freight routes in Europe, connecting the most important
economic and densely populated regions (more than 70 million inhabitants), and can
be regarded as one of the most developed corridors in terms of the requirements set
by the TEN-T Regulation. Nevertheless, investments in transport infrastructure are still
needed, as this will stimulate and support the economic growth and employment and
shall lead to a more environmentally friendly and sustainable multimodal transport
system. Thus, it is of significant importance to raise public-awareness and acceptance
of these investments. The Rhine-Alpine Corridor “connects the North Sea ports of
Rotterdam and Antwerpen to the Mediterranean basin in Genoa via Switzerland and
some of the major economic centres of the western EU. This multimodal corridor
(including the Rhine basin) will provide connections to several east-west axes.”
Concerned countries are The Netherlands, Belgium, Germany, Switzerland, Northern
Italy, the eastern part of France, namely the Strasbourg area, and Luxembourg
(Moselle).

1 Regulation (EU) N° 1315/2013 of the European Parliament and of the Council of 11 December 2013 on
Union Guidelines for the development of the trans-European transport network

2 Regulation (EU) N° 1316/2013 of the European Parliament and of the Council of 11 December 2013
establishing the Connecting Europe Facility
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There is a continuous core infrastructure network for railway and road, meaning an
end-to-end connection (at least one) between Rotterdam/Zeebrugge and Genoa.
Concerning IWW, the situation is more complex. Switzerland has only a small part of
IWW, Italy no aligned inland waterway network at all, and the Belgian waterways are
assigned to another corridor (namely North Sea-Mediterranean). Nonetheless they are
of importance for the Rhine-Alpine Corridor, having major cross-border flows going
from Belgium towards The Netherlands and Germany. Data about these transport
flows are used for the analyses of the transport market study but the Belgian IWW
projects will not be discussed in this report. Regarding road transport, the relevant
roads are almost exclusively motorways, but with the majority of the infrastructure
not always adapted to current demand levels. Rail is operating across borders with
several sections that are dedicated high speed rail lines. Alternative routings are
available in cases of disruptions. The airports along the corridor are of high importance
for passenger service, including the hub airports in Frankfurt, Amsterdam, Zurich,
Brussels and Milano.

Involvement of relevant stakeholders

The stakeholders are involved incrementally via four Corridor Fora. A Corridor Forum
is a consultative body which provides a basis for discussions and coordination. Thus,
the work plan will be the result of a broad consultation process, ensuring that all
participants share understanding and acceptance of the need of the implementation of
certain measures. More than 400 stakeholders were identified. Additionally to the
Corridor Fora, two working groups were carried out in 2014.

Integration of existing studies

The analysis of available studies provided a comprehensive database highlighting
important reports focused on the corridor on EU-wide, corridor-wide and national
level. The relevant studies were clustered into main categories:

= Macro-region documents for the planning and development of transport;
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= Study and planning documents of infrastructure projects;

= Studies of transport development, covering long-term forecasts and long-term
market evolution;

= Governance studies and strategy papers.

The analysis was an important pillar to achieve a comprehensive overview on the
corridor as a key element for the work plan.

Corridor characteristics

The work on the corridor characteristics was divided into two steps: At first, the core
network infrastructure was compared with the requirements defined in the TEN-T
regulation 1315/2013. Within this step, the technical parameters per transport mode
were identified and the sections or facilities which do not fulfil these standards were
highlighted as “critical issues”, together with additional identified bottlenecks, such as
capacity problems etc. As a successive step, all these critical issues were summarised
and transferred into the corridor characteristics of the Rhine-Alpine Corridor. To solve
the highlighted critical issues and bottlenecks, various projects all along the corridor
were defined (cp. implementation plan). The results of this exercise were validated
with the Member States and the stakeholders during the Corridor Fora.

The TEN-T compliance analysis revealed for rail that the electrification and required
minimum track gauge are fully implemented on the entire corridor. Freight train
speeds of more than 100km/h and 22.5t axle load are enabled on more than 92% of
all rail sections. Today, the operation of 740m long trains is feasible on 87% of the
corridor alignment, whereas the deployment of ERTMS (European Rail Traffic
Management System) is still in its early stages with only 12.3% of sections equipped
on the corridor. Further roll-out plans are considered in the ERTMS deployment plan.
While the infrastructure is widely in compliance per design, other operational factors
such as safety and the prevention of noise emissions have to be more considered in
future projects. Rail noise is repeatedly identified as a critical issue for sections
running through densely populated areas, as it is the case for the Rhine-Alpine
Corridor. Throughout the corridor, several sections have been identified where
demand exceeds the available capacity. Also travel times could be shortened and main
rail hubs may be optimised for better accessibility and service quality.

The road infrastructure is almost fully compliant with the TEN-T requirements. Two
thirds of the relevant roads are equipped with tolling systems. Nevertheless,
infrastructure utilisation identified congestion hot-spots on multiple urban areas along
the motorways and limited truck parking capacity. Border crossing issues are
identified in and out of Switzerland. Since road transport is one of the main sources
for greenhouse gas emissions, pushing clean fuel alternatives is a priority.

The IWW development shows only partial limitations of the technical requirements.
The German sections along Rhine, Neckar and Moselle require draught extensions,
removal of height limitations under bridges and lock capacity upgrades. The guidance
via River Information Services (RIS) is seen as crucial for cross-border traffic, where
further coordination is needed for a consistent implementation.

The eight seaports face bottlenecks in their accessibility. Capacity issues are a
relevant future topic, when developments and higher demand also require stronger
hinterland connection and better maritime access.

The main passenger hub airports are all connected to the rail network. Improvements
are needed for six freight hubs and lower capacity airports where rail connections
should be established by 2050.
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For rail-road terminals which ensure multimodal operations along the corridor,
bottlenecks are identified regarding the handling capacity of terminals and inland
ports. Projects to mitigate those critical issues are related to multiple regions in order
to increase capacity within terminals and the connecting infrastructure.

Based on the identified critical issues, a categorisation has been carried out in order to
cluster these issues: 1. Capacity/Bottleneck; 2. Missing link; 3. Interoperability /
Compliance with TEN-T standards; 4. Multimodality; 5. Last-mile connection; 6.
Externalities / Sustainability / Innovation; 7. Urban areas. Cross-border compliance
was analysed separately.

These clusters provide a common structure for the following working steps and the
final categorisation of projects.

Transport market study

The purpose of the Transport Market Study (TMS) for the Rhine-Alpine Corridor was to
analyse the current and prospective market conditions combined with the current and
future utilisation levels of transport modes. A model was employed using three runs:
2010 (basis), 2030 (baseline) and 2030 (compliance). The baseline projection is based
only on socioeconomic assumptions, and the compliance projection expects the full
compliance by 2030 to the TEN-T standards. These scenarios were strictly defined for
the corridor alignment and demonstrated the potential growth, given the relevant
assumptions, on the corridor network. The TMS, finally, provides a number of
suggestions for the implementation of a well-functioning multimodal corridor.

Current market characteristics® show that for cross-border traffic within the Rhine-
Alpine Corridor rail has a share of 12%, road of 34%, and inland waterways of 54%.
The volume is estimated with 371.9 million tonnes in 2010, covering 37% of the total
estimated demand in the defined network area including all traffic flows (international
and domestic).

With regard to the baseline run, the freight demand expects a moderate growth up to
2030 with an increase of 1.7% p.a. for road, rail and inland waterways, meaning a
total growth of about 40% for each transport mode. Applying the policy interventions
on the compliance scenario, these 2010-2030 growth rates change to 55%, 36% and
41% respectively. The significant growth in rail is explained with lower travel times
and costs assumptions. On the other hand, road is becoming more expensive and time
consuming and thus causing a shift to rail. Inland waterways will remain more or less
at the same level, due to their low costs of transport and the maturity of the mode in
the corridor. In terms of market, the analysis showed that imports and exports
(combined) occupy the highest share (—=53%), followed by transit (—26%, particularly
high in Switzerland). The analysis at origin/destination level demonstrates a higher
growth trend for the central part of the corridor, especially for rail in the areas close to
Koéln, Frankfurt and Mannheim, followed by a strong presence through Switzerland and
Italy. For inland waterways, the links from Rotterdam following the Rhine to Duisburg
and then to Frankfurt are the busiest ones in the network. For road, the main growth
potential is demonstrated around urban areas. This capacity need by 2030 was also
confirmed in the supply side analysis for the corridor, in terms of both network and
terminal capacity.

The supply analysis also indicated opportunities for a well-functioning multimodal
Rhine-Alpine Corridor. The development of multimodal sites, longer trains, new
services and better collaboration among stakeholders was mentioned as possible
service-sided improvements.

% based on 2010 ETIS data
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Corridor objectives

General European objectives were identified, from which some specific objectives for
the Rhine-Alpine Corridor were gathered. The corridor objectives can be clustered into
the following subdivisions:

The global objective — “The trans-European transport network shall strengthen the
social, economic and territorial cohesion of the Union and contribute to the creation of
a single European transport area” — can be declined in four main topics:

= Territorial and structural cohesion: the Core Network must ensure accessibility
and connectivity of all regions of the European Union;

= Efficiency between different networks: the removal of bottlenecks, the increase
in capacity of over-utilised sections and the bridging of missing links within
Member States' territories and between them must be a priority for the
European network;

= Transport sustainability: all transport modes must be developed in view of
addressing concerns regarding sustainability and economic efficiency;

= Increase in the benefits for the users: the European transport network must
answer to the mobility and transport needs of its users.

Core network corridors should also address wider transport policy objectives and
facilitate interoperability, modal integration and multimodal options™. The corridors
should ensure a seamless national and international transport by using all kind of
transport modes, minimise environmental impacts and increase competitiveness.

Modal objectives have been defined, regarding:

= Multimodality and intermodality in the corridor: interconnection of transport
modes at the nodes, real-time information in the transport chain,
communication to the users at the stations, freight transhipment, etc.;

= Railway transport: ERTMS-equipped infrastructure, interoperability of national
networks, full electrification, safety, multimodal nodes connected to rail, etc.;

= Road transport: reduction of congestion, interoperability on the network,
safety, availability of clean fuels, reduction of emissions, etc.;

= Seaports, inland ports and inland waterways transport: minimum of CEMT class
IV, adequate capacity of transport, continuous bridge clearance, good
navigability, RIS, interconnection of ports and railway lines, roads, etc.;

= Air transport: at least one terminal accessible to all operators, implementation
of Single European Sky, availability of clean fuels.

Specific objectives for the Rhine-Alpine Corridor are about improving cross-border
sections, improving capacity and removing bottlenecks, eliminating missing links,
interoperability/compliance with TEN-T standards, developing multimodality,
improving last mile connection, tackling externalities/sustainability/innovation and
considering impacts on urban areas.

Programme of measures

The programme of measures defines the framework for the corridor work plan. The
core results of the previous working steps are summarised, consolidated and
condensed. Necessary measures for the improvement of the transport infrastructure
are derived by matching the results of the transport market study, stating quantitative
requirements and the corridor objectives, which are defining qualitative requirements

4 EU-Regulation 1315/2013, Article 4
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from the point of view of the TEN-T policy and transport market stakeholders,
compared with the current corridor characteristics.

Implementation plan

The implementation plan is based on the identification of projects, the input from
stakeholders, as well as on bilateral coordination with the Member States.

To tackle all the critical issues and bottlenecks described in the corridor
characteristics, the implementation plan foresees the realisation of 175 projects on the
Core Network of the Rhine-Alpine Corridor. Thereof 30 projects are assigned to
Switzerland and thus were regarded separately.

Out of the remaining 145 projects, the majority (60) is assigned to rail, followed by
inland waterways (28), seaports (19) and road (15). Inland ports (9), airports (7) and
rail-road terminals (7) only have a small share. Regarding allocation of projects to the
respective Member State it becomes obvious that most projects are taking place in
Italy (57). Germany has 31 assigned projects, The Netherlands 22, Belgium 15 and
France 11. Additionally, there are 9 projects involving more than one country.

In general, most projects (74) are planned to be finalised by 2020 at the latest
(according their internal implementation schedule). This concerns especially inland
ports, seaports and inland waterway, where 37 out of in total 56 are expected to finish
before the end of 2020. For 30 projects there is no information about the year of
implementation; they were regarded as “finished later than 2030”. Five projects are
expected to be finalised by the end of 2014.

Furthermore, all cross-border sections had to be identified. This was done, per mode,
with the European Commission's input. It led to 56 cross-border relevant projects.

All the projects were clustered according to the defined categories of critical issues
(X= main target of the project / o= additional target).

70 1 64
60 -
50 -
40 -
30 -
20 -
10 -
0 - \

31

Source: HaCon analysis
Investment

Based on the available information, the investment analysis showed that the overall
costs of the identified 145 projects amount to about €47,615 M, of which for 19
projects specific information on project costs were not available. Further analysis
showed that 70 of 145 projects are at least partially defined as "pre-identified
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sections” and thus fall under CEF funding priorities. The expected total costs of the 70
projects accounts for €29,854 M. Additionally, further 10 projects are located on the
alignment of both the Rhine-Alpine Corridor and the North Sea-Med Corridor with
additional costs of about €2,158 M. In addition to the 80 (70+10) "pre-identified
projects” mentioned above, there are 52 projects which can be associated to at least
one of the funding priorities set by Regulation 1316/2013. The estimated overall costs
of the additional 52 projects amounts to €10,245 M.

In total, about 132 projects and thus 90% of the 145 projects fall under the priorities
of CEF funding with estimated overall costs of €42,256 M. The largest number of
projects is located in Italy (52), Germany (26), and The Netherlands (19), whereas
the highest costs are to be borne in Germany (€17,020 M), followed by Italy (€14,367
M).

The objective of “Bridging missing links, removing bottlenecks, enhancing rail
interoperability, and, in particular, improving cross-border sections” covers the largest
number with 86 projects and total costs of €34.3 billion. The objective of “"Optimising
the integration and interconnection of transport modes and enhancing the
interoperability of transport services, while ensuring the accessibility of transport
infrastructures” presents a lower number with 36 projects and total costs of €6.7
billion. Finally, the objective of "Ensuring sustainable and efficient transport systems in
the long run, as well as enabling all modes of transport to be decarbonised” is pursued
by only ten projects for total costs of €1.26 billion.

It should be mentioned that this analysis is a preliminary exercise based on partial
information. The project eligibility for CEF funding is under the responsibility of the
European Commission (in particular INEA), which will base its decision on the
evaluation of the applications submitted in the calls for proposal.

Remark: Management Summaries in Dutch, French, German and Italian language are
included in Annex 13.

December 2014 13



Study on the Rhine-Alpine Core Network Corridor - Final Report

Table of Contents

oS- 1 ] o] 3
Y 0] 1 = o 4
MaNagEeMENT SUIMIMIAIY ...ttt ettt ettt ettt e e et e e e e e e e aannee e eaaaann 7
LIz 1o L= o @] o 1 =7 ) S 14
JLIE= 1o L= 0 1 T [0 = 16
Table Of Tables .. et 18
List Of ADDreVviatioNs ... e 20
1 Information on the study as SUCH ......iiiii i e, 22
1.1 The TEN-T Core Network CorridOrs ... ..o 22
1.2 General Methodology and involved parties........coceviiiiiiiii i 23
1.3 The RhINe-AIPING COrTidor. .. .o e e e e aaneas 27
1.3.1 Alignment and infrastructure belonging to the corridor........................ 28
1.3.2 Nodes belonging to the Rhine-Alpine Corridor ..........oooiiiiiiiiiiiiiiinan... 31

2 ldentification of stakeholders.........coiii i e 36
3 REVIEW Of STUAIES .. ettt ettt eaaaas 39
3.1 Responsibilities and organisation of WOrK.........ccooiiiiiiiiiiii e 40
3.2 Macro-region documents for the planning and development of transport ........ 41
3.3 Study and planning documents of infrastructure projects...........cccoviiiiiiiiaa.... 44
3.4 Studies of transport development and future scenarios ........c.ooeivieeeeeviiiiann.. 47
3.5 Governance studies and Strategy PAPErS ...cuueieiin it 51
3.6 Conclusions of the StUAY FreVIEW ..ot eeaaees 52
4  Elements of the Work plan. .. ... e 53
4.1 Summary of the WOrk plan ... e 55
4.2 Description of the characteristics of the corridor.........oooiiiiiiiiiiiiiiii i 66
4.2.1 TEN-T compliance analysSis ......ccoiiiiiii it eeaeaas 66
4.2.2 CharacteristiCs Rall .......ccoeiiiiiiii et 68
4.2.3 CharacteristiCs ROAA .......coiiiiiii e en e 73
4.2.4 CharacteristiCs IWW ... ettt aaneenns 77
4.2.5 CharacteriStiCs POItS ...t et et aaneenns 80
4.2.6 Characteristics Rail-Road Terminals .........ccooiiiiiiiiiiiiii i 81
4.2.7 CharacteristiCs AINPOITS ...ttt e eaaneens 82
4.2.8 0 1T T Yo = | 2 83
4.2.9 Summary of compliance and critical iSSUES .....cccoiiiiiiiiiiiii e 85
4.3 Transport Market StUAY . .....ooi et e e eas 88
4.3.1 INErOAUCTION . 88
4.3.2 Definition of catchment area (literature-based) .........ccoviiiiiiiiiiiinnan... 92
4.3.3 Policy priorities affecting the transport market ..., 97
4.3.4 Demand analysis (literature based) .......cccoviiiiiiiii e 99
4.3.5 Supply analysis (literature based) ........ooooiiiiiiiiiii e 133
4.3.6 Environmental impacts. ... ...coiiiiiii i 148
4.3.7 Scenarios for a multimodal Rhine-Alpine Corridor..........ccoccvvvviiiiina... 149
4.3.8 SWOT analysis for the TMS ... 163
4.4 Objectives of the Core Network COrridor.......cooeiiiiiie i 168
4.4.1 General ODJECTIVES. ... e 168
4.4.2 Multimodal ObJECTIVES ... 170
4.4.3 Mode-specific ODJECHIVES...... oo 170
4.4.4 Corridor specific ODJECTIVES ... 174
4.4.5 Key Performance INdiCatorsS ......ovoiiiiiiii it eeaees 177
A5 IMPlementation. . ... oo e 180
45.1 Programme Of MeEaASUIES ......iiiii et e e anees 180
4.5.2 Implementation plan ... ..o e 187
4.5.3 Deployment plan ERTMS ... .. 220
454 Deployment plan RIS ... e 233

December 2014 14



Study on the Rhine-Alpine Core Network Corridor - Final Report

4.5.5
Annexes......
1. Annex
2. Annex
3. Annex
4. Annex
5. Annex
6. Annex
7. Annex
8. Annex
9. Annex
10. Annex
11. Annex
12. Annex
13. Annex

Financial analysis of the work plan — methodological approach........... 239
.................................................................................................. 243
2 Corridor aligNmeENt MaPS «..ueeii it e e e aanneas 244
D List of stakeholders. ... e 257
: Stakeholder list for the third and fourth Corridor Forum .................. 271
D General StUAIES FEVIEW ... 274
: Technical study review - national studies............ccoooiiiiiiiiiiian... 291
: Technical study review — EC studi€S......ccoviiiiiiiiiiiiiiiiiii e 384
: Comprehensive project list ......o.coviiiiiiii e 401
D LISt Of Critical ISSUBS ... ei e 414
: CEF compliance analysSiS.....coiiiiiiii it 424
: List of terminals (RFC 1 implementation plan) ...........cc.ooooiiiiaii... 434
: Rail Freight Corridor Rhine-Alpine alignment comparison.................. 439
: Maps for 2050 Scenarios (Transport Market Study).........c.ccceeee..... 455
> Management SUMIMAIES .. ..ot e e e e e eeanees 463

December 2014 15



Study on the Rhine-Alpine Core Network Corridor - Final Report

Table of Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:

Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:

Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:

Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:

I TSI I = e I O] g o [o ] = 22
Blue Banana and Rail Freight Corridor Rhine-Alpine............oooiiiiiiiia... 27
Outline of the Rhine-Alpine Corridor ..o 29
Structure of the WOrk Plan ... e 54
Alignment of the Rhine-Alpine Corridor (all modes) and nodes................ 56
Freight line speed <I1O0KM/N ... e 69
Low axle load and permitted freight train length issues on Rhine-

WX | 11 9 1= 2N @30T g To [0 70
ERTMS deployment .. .coniiiii ittt et e e e e aaneenas 71
Road bottlenecks along the Rhine-Alpine Corridor .........cccooieiviiiiiiiiinn.... 75
Bottlenecks and compliance issues for IWW ..., 79
The Transport Market Study ina nutshell................ooiiiiiiiiiiiie. . 90
Geographical scope of the TMS (Definition Rail Freight Corridor Rhine-

Y o 11 0 =) T 92
GDP and population on the corridor catchment area...........cccccvvvviiiiaa... 95
Commodities in the Rhine-Alpine Corridor (2010) .....coceiiiiiiiieniaennen. 101
Port of Amsterdam Statistics (2013)....coiiiiiiiii i 104
Airfreight for Frankfurt Airport (1980-2013) ...ccieiiiiiiiiiiiii e eiccieeeenn 113
Cargo transport for Amsterdam Schiphol- annual totals (2004-2013)....114
Cargo volumes for the Liége airport .......ooooeiiiiiiiiiii i 114
Milano freight traffic statistics (historical information).......................... 115
The cargo services iN ZUNCh ... e 115
RFC1 Number of cross border international trains ..ot 116
Modal split Rail Freight Corridor Rhine-Alpine .........ccoiviiiiiiiiiiiiiiin 117
Historic freight volumes in net tonnes for the Transalpine crossings ...... 117
Inland waterway network for the Rhine-Alpine Corridor ....................... 118
Containers projections in The Netherlands ..........ccoooiiiiiiiiiiiiiiiinnn.. 121
Projection of commodities for the port of Amsterdam .......................... 122
Belgium freight growth factors..........ccooiiiii e 123
Market structure for GEermany .......coooiiiii e e eeaaeens 124
Projections for inland German POrtsS .......cooiiiiiiiiiiii e 125
The baseline scenario for freight transport in Switzerland..................... 126
The adjusted baseline scenario for freight transport in Switzerland ....... 127
The short-term forecast for Iltaly........coooiiiiiiii e 128
Performance overview according to BVWP (2007) between DE, NL and

B e e 131
The Corridor A rail freight projections up to 2020........ccoiiiiiiiiiiiinnnnn... 132
Rail utilisation rates for the Upper Rhine Valley............cooooiiiiiiiit. 134
Long train potential..........coiii i e 135
Rail Freight Corridor Rhine-Alpine average speed (historical data)......... 136
DEraillmMeENt COSTS ..ottt et 138
Water conditions in the Rhine (2010) ..coeiiiiiiiiii e 139
Closure of River Rhine — Damage COSES.......iiiiiiiiiii i 140
Rijnmond-Drechtsteden seagoing vessel projections..........c.ccvveeiieenn... 142
Terminal utilisation rates for Rotterdam-Genoa (2007) ......ccoviieviiaann.. 143
Future developments in the corridor terminals..............coiiiiiiiiiiia... 144
Road intensity on the Rhine-Alpine Corridor ........c.oooiiiiiiiiiiiiiinianne.. 147
The CO, comparison for Rotterdam-Duisburg ..., 148
Mode performance Per SCENAIIO . ...t e ee e e eaanes 151
Rail performance on the corridor (2010) ....cvvviiiiiii i eeaaeeas 155
Rail performance on the corridor (2030 Baseline) .........cccoiiiiiiiiiiaiina... 156
Rail performance on the corridor (2030 Compliance) ........ccoocevieeiieann... 157

December 2014 16



Study on the Rhine-Alpine Core Network Corridor - Final Report

Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61:
Figure 62:
Figure 63:
Figure 64:

Figure 65:
Figure 66:

Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71:
Figure 72:
Figure 73:

Road performance on the corridor (2010) ...covieiiiiiiiiiii e 158
Road performance on the corridor (2030) ......ccoiiiiiiiiiiiiiiiiiieeieeeaee 159
Road performance on the corridor (2030 Compliance) ........c..ccocevueenn... 160
Inland waterways performance on the corridor (2010) ......ccccevviiinean... 161
Inland waterways performance on the corridor (2030 Baseline) ............ 162
Inland waterways performance on the corridor (2030 Compliance) ....... 163
Basic functions and additional services of Rail-Road Terminals.............. 185
Number of projects per COUNTIY ... 189
Number of projects per MOde .......eiiiiiiiii e e 189
Clustering of projects according “study” and “works” ................cc.coe.l. 190
Categorisation Of ProJeCtS ... e 191
Project volume regarding project categories (in M EUrO) ........ccccevunnn.... 192
Project volume regarding transport modes (in M EUr0) ..........c.cceiieenn.n. 193
Number of projects clustered according implementation date ............... 194
Decision making process on ERTMS implementation in The

LS =T g =i T £ 222
Introduction of Summary of already realised and previously agreed

rollout of ERTMS 10 2028 ...t e aee e 223
Infrabel’s four-stage programme to improve train protection and

move to a network-wide use of ETCS Level 2 by 2030-4 .......cccevvennn... 224
ERTMS implementation plan on the Belgian network ........................... 225
ERTMS deployment on the Rhine-Alpine Corridor (2014 - 2030)........... 228
ERTMS implementation on the Rhine-Alpine Corridor (2014) ................ 230
ERTMS implementation on the Rhine-Alpine Corridor (2020) ................ 231
ERTMS implementation on the Rhine-Alpine Corridor (2030) ................ 232
Inland Waterways covered by the RIS directive (extract) ..................... 236
Projects falling under the priorities of CEF funding .............ccoiiieaiio... 241

December 2014 17



Study on the Rhine-Alpine Core Network Corridor - Final Report

Table of Tables

Table 1:

Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:

Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:

Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:

Table 37:

Table 38:
Table 39:

Table 40:
Table 41:
Table 42:
Table 43:
Table 44:

Allocation of contractors’ responsibilities for the Core Network

(@] g o (0T =3 (U [0 Y/ 24
Overview of corridor overlap per Section .........ooiiiiiiiiiiiii e, 30
Mode specific distances along the Rhine-Alpine Corridor by countries ...... 30
Overview of COorridor NOAES ... e 31
Corridor nodes per country and location ...........cooiiiiiiiiiiiiiiiiiiiiiaan, 31
Terminals with rail-road transhipment in the Core Network nodes........... 33
Airports belonging to the Core Network nodes ...........ccoooiiiiiiiiiiiiiann.n. 35
Clusters and numbers of stakeholders for the Rhine-Alpine Corridor to

be invited for the second Corridor FOrum .........ooooiiiiiiiiiiiiii i eeeeas 37
Clusters and numbers of stakeholders for the Rhine-Alpine Corridor to

be potentially invited for the third Corridor Forum.............cooeviiiiiiinn.... 38
Requirements according to Annex I of the "Working document”.............. 66
Compliance of rail with TEN-T Regulation 1315/2013.........cccceviiiiieennenn. 68
Compliance of roads with TEN-T Regulation 1315/2013 .........cccevvviiinnnn.. 73
Compliance of IWW with TEN-T Regulation 1315/2013 ..........ccccvieennenn. 77
Compliance of ports with TEN-T Regulation 1315/2013..........ccccccvvvinnnnn.. 80
Airport characteristics on the Rhine-Alpine Corridor............cccovviiiiina.... 83
o 0T <o Al o= 1 =T o [0 g = 88
Population and GDP data availability ... 93
Population and GDP growth rates up to 2030 ......cccceiiiiiiiiiiiiiiiiiieenns 97
Corridor-related EU POlICIES ... .. e 98
Existing international freight transport flows (2010) (O/D in thousand

L0 ] =) T 100
Passenger traffic in thousand trips (2010) .....cccviiiiiiiiiiiiiiii i eaieeeaee 102
Corridor seaport transhipments ..o e 103
Modal split for the Port of Ghent ... ... 106
Frankfurt port statistics (2011-2013, historical figures) ....................... 108
Overview of core N0des iN GEIrMANY .....coiiiiiiii it eeeiaeeeeaaas 110
Studies for national freight transport prognoses. ........c.cceviviieiieiieennen. 129
Main conclusions from the national forecasts ..., 130
Arrival punctuality for Corridor Rotterdam Genoa.........ccccevvvvviiiiinnnnn... 137
Future capacity needs for the German rail-road terminals..................... 145
Modelling assumptions of the "Compliance” 2050 scenario ................... 150
Mode performance on the Rhine-Alpine links ... 152
Market segments on the corridor alignment ..., 152
Modal split for the corridor alignment ... ... ..ot 153
SWOT analysis for the Rhine-Alpine Corridor (rail) ..., 164
SWOT analysis for the Rhine-Alpine Corridor (road) .........ccooeeiieiiaann... 165
SWOT analysis for the Rhine-Alpine Corridor (IWW, inland ports and

LY== 0 o ] 73 166
Objectives for the Core Network Corridor as imposed by the TEN-T

STANAAIAS .. 177
KPI implementation until 2050 .......coiiiiiii e 179
Rail projects mainly enhancing the removal of capacity issues and

DOTHIENECKS .. e 194
Rail projects mainly concerning missing link links............c.cooooiiiiiiao... 196
Rail projects mainly concerning interoperability ..., 197
Rail projects mainly concerning last-mile iSSU€S........c.ccoviiiiiiiiiiinnnn... 199
Rail projects mainly concerning Externalities/Innovation...................... 199
Rail projects mainly concerning urban Nodes ..........ccooiiiiiiiiiiiiiiinninan.. 199

December 2014 18



Study on the Rhine-Alpine Core Network Corridor - Final Report

Table 45:

Table 46:
Table 47:
Table 48:
Table 49:

Table 50:
Table 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:

Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:

Table 74:

Table 75:
Table 76:

Table 77:
Table 78:
Table 79:
Table 80:

Table 81:

Proposed rail projects to meet TEN-T compliance and to solve

additional Critical ISSUES ..... oo 200
Road projects mainly concerning capacity iSSUES.......ccccceiieeiieeiieeninennnn. 201
Road projects mainly concerning missing links..........ccoocviiiiiiiiinnin... 202
Road projects mainly concerning last-mile issues..........cccooioiiiiiaiia... 203
Proposed road projects to meet TEN-T compliance and to solve

additional Critical ISSUES ... e 203
IWW projects mainly concerning capacity iSSUES ........cooceviiiiiiiieninennns 204
IWW projects mainly concerning interoperability .............ccoviiiiiiiii. 205
IWW projects mainly concerning multimodality.............cccoiiiiiiiiias 206
IWW projects mainly concerning externalities/innovation..................... 206
Proposed IWW projects to solve critical iSSUES .......cccvviiiiiiiiiiiiiienin.. 207
Port projects mainly concerning capacity iSSUES .......ccvveviieeiiienieenieennnn. 207
Port projects mainly concerning interoperability...............cooioiiiiiant. 208
Port projects mainly concerning multimodality............ccoooiiiiiiiiiiiiin.. 209
Port projects mainly concerning last-mile isSU€S .........cccoviiiiiiiiiiinnn... 209
Port projects mainly concerning externalities/innovation...................... 210
Airport projects mainly concerning missing links ..o, 211
Airport projects mainly concerning multimodality ..., 211
Airport projects mainly concerning last-mile issues ............cccocciiiee.... 212
Proposed airport projects to meet TEN-T requirements........................ 212
RRT projects mainly concerning capacity iSSUES .......ccociiiiiieiieeniennnen. 213
RRT projects mainly concerning multimodality ............c.ooiiiiiiiiiiiin. 213
RRT projects mainly concerning last-mile issues ...........c.ocoiieiiieiinn... 214
Swiss rail projects mainly enhancing the removal of capacity issues

aNd DOTHIENECKS ... .. s 217
Swiss rail projects mainly concerning interoperability .......................... 218
Swiss rail projects mainly concerning urban areas..........ccooeeeeviieennn... 218
Swiss rail projects with no public planning details available yet............. 219
Swiss road projects mainly concerning capacity iSSUes...........c.ccevieenn... 220
Swiss road projects mainly concerning urban areas...............cocceeii... 220
Length of waterways in the Rhine catchment area with class IV and

1T ] = 236
Technical availability of the key RIS technologies in the Rhine

CALCNMENT Ar@a ... 237
RIS related ProjJects ... e 238
Specific Sectoral Objectives of TEN-T Regulation 1316/2013 and CEF

L1081 Lo [T g T T o g To T g 1 1= 239
Number of projects and related costs by country ...t 240
Number of projects and related costs by transport mode ..................... 240
Projects falling under the priorities of CEF funding: breakdown by CEF

Specific Sectoral ObJeCHIVES.....coiiiii e 241
Projects falling under the priorities of CEF funding: breakdown by

L0 11| 01 1 242
Projects falling under the priorities of CEF funding: breakdown by

TraNSPOIT MOAE. ...t aee e 242

December 2014 19



Study on the Rhine-Alpine Core Network Corridor - Final Report

List of Abbreviations

ABS
AGORA
ARE

BE

BLS
BOB

b.v.

CB
CC
CCNR
CEF
CH
CNC
cp.
DE
DG MOVE
e.g.
EBA
EC
ECMT
EDP
EEIG
ERTMS
ETCS
ETIS
EU
EWIV
FR
GDP
GSM-R
h

HC
HGV
HSL
i.e.
IATA
ILU
IM
INEA
IT
ITS
IWT
IWW
KC
km
KPI
KV
LGV
LNG
LSP
LU

Altbaustrecke (conventional line)

European terminal interest group

Federal Swiss Office for spatial development

Belgium

Swiss railway company (former known as Lotschbergbahn AG)
Bundesverband o6ffentlicher Binnenhafen (German inland port
association)

Besloten vennootschap met beperkte aansprakelijkheid (company with
limited liability)

cross-border

Country Code

Central Commission for the Navigation of the Rhine
Common European Framework

Switzerland

Core Network Corridor

Compare

Germany

European Commission — Directorate General for Mobility and Transport
For example

Eisenbahn-Bundesamt (German Federal Railway Office)
European Commission

Classification of European Inland Waterways

European Deployment Plan

European Economic Interest Grouping

European Rail Traffic Management System

European Train Control System

European Telecommunication Informatics Services
European Union

Europdaische wirtschaftliche Interessenvereinigung (see EEIG)
France

Gross Domestic Product

Global System for Mobile Communications-Railway
Hour

HaCon

Heavy Goods Vehicle

High speed rail line

Id est

International Air Transport Association

Intermodal Loading Unit

Infrastructure Manager

Innovation and Networks Executive Agency

Italy

Intelligent Transportation System

Inland Waterway Transport

Inland Waterways

KombiConsult

Kilometres

Key Performance Indicator

Kombinierter Verkehr (intermodal transport)

Ligne a Grande Vitesse (high speed rail line)

Liquefied Natural Gas

Logistics service provider

Luxembourg

December 2014 20



Study on the Rhine-Alpine Core Network Corridor - Final Report

ME
mm
MoS
MoT
MS
N/A
NBS
NL
No
NSTR

OoBU
OoMC
PaP
PAX
PP
PwC
Rapp
RFC
RFC1
RIS
RoRo
RRT
SBB
SESAR
Sgm
SWOT

TBL
TEN-T
TEU
TMS
uliC
UNECE
WenZ

Metres

Million

Measures

Millimetres

Motorways of the Sea

Ministry of Transport

Member State

Not available

Neubaustrecke (new line)

The Netherlands

Number

Nomenclature uniforme des marchandises pour les Statistiques de
Transport, Revisée (break-down of commodities for all transport modes)
On-Board Unit

Open method of co-ordination

Pre-arranged path

Passenger

Priority Project

PricewaterhouseCoopers

Rapp Trans

Rail Freight Corridor

Rail Freight Corridor Rhine-Alpine

River Information Services

Roll-on, roll-off

Rail-Road Terminals

Schweizerische Bundesbahn (Swiss railway company)
Single European Sky ATM Research Programme
Square metres

Strengths, Weaknesses, Opportunities, Threats
Tonnes

Transmission balise-locomotive

Trans-European Transport Network

Twenty-foot equivalent unit

Transport Market Study

International Union of Railways

United Nations Economic Commission for Europe
Waterwegen en Zeekanaal NV

December 2014 21



Study on the Rhine-Alpine Core Network Corridor - Final Report

1 Information on the study as such

1.1 The TEN-T Core Network Corridors

Transport infrastructures all over the European Union (EU) that are of international
importance, form the trans-European transport network (TEN-T). This network aims at
fostering the social, economic and territorial cohesion of the EU and should inure to
the benefit of its population.

TEN-T consists of two layers. The basis is built by the comprehensive network; a
subset thereof is called Core Network. In general, the objectives for these two layers
are the same, only the time horizon reflects a prioritisation: Whereas the Core
Network has to be implemented by the year 2030, the comprehensive network should
be realised until 2050.

Within the Core Network, special attention is given to nine corridors, the so-called
Core Network Corridors (CNC) which are the new implementation tool of the TEN-T
guidelines (EU-Regulations No 1315/2013 and 1316/2013)°. Core Network Corridors
shall enable Member States to achieve a coordinated and synchronised approach with
regard to investment in infrastructure in order to manage capacities in the most
efficient way. For an overview on the TEN-T Corridors see the Figure 1 below. The
Rhine-Alpine Corridor marked in orange.

Figure 1: The TEN-T Corridors

Source: European Commission

A main pillar for the corridor implementation is the elaboration of a work plan
analysing the development of the corridor applying objectives and priorities set out in
the EU Regulation No 1315/2013.

> Regulation (EU) No 1315/2013 of the European Parliament and of the Council of 11 December 2013 on
Union guidelines for the development of the trans-European transport network (EU) No 1316/2013 of the
European Parliament and of the Council of 11 December 2013 establishing the Connecting Europe Facility.

December 2014 22



Study on the Rhine-Alpine Core Network Corridor - Final Report

1.2 General Methodology and involved parties

In order to facilitate the implementation of the Core Network Corridors, each corridor
is headed by European Coordinators. In the case of the Rhine-Alpine Corridor, the
appointed coordinator is Ana Palacio. The work of the European Coordinator is assisted
by a consultative Corridor Forum which was established in agreement with the
Member States concerned.

By 22 December 2014 each European Coordinator shall submit the work plan to the
concerned Member States. After this plan has been approved by the Member States it
shall be submitted for information to the European Parliament, the Council and the
Commission.

The European Coordinator and the Member States in the Corridor Forum are
supported by a consortium of consultancy companies contracted by the European
Commission.

The consultancy consortium partners have been selected in order to provide a
complete coverage of the corridor. Members of this consortium for the Rhine-Alpine
Corridor are:

= HaCon Ingenieurgesellschaft mbH (Hannover, Germany) (lead partner);
=  KombiConsult GmbH (Frankfurt am Main, Germany);
= Panteia B.V. (Zoetermeer, The Netherlands);
= PricewaterhouseCoopers Advisory SpA- PwC (Roma, Italy);
= Rapp Trans (Basel, Switzerland);
= Stratec (Brussels, Belgium).
Their main tasks are:

= Fact finding: identifying stakeholders, gathering and reviewing existing studies
and material, introducing infrastructure parameters in the TENtec system®;

= Support for the meetings of the Corridor Fora;

= Preparation of the work plan analysing the development of the Rhine-Alpine
Corridor.

The allocation of task and main responsibilities (task leader) of the contractors are
displayed in the following Table 1.

5 TENtec is the information system of the European Commission to coordinate and support the TEN-T Core
Network Corridor development. TENtec is storing and administrating technical and financial data on the
corridor as a basis for the analysis, management and the support of the political decision making process of
the TEN-T programme.
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Table 1: Allocation of contractors’ responsibilities for the Core Network Corridor
study

Tasks/work packages HaCon KC Panteia | PwC Rapp Stratec
P Cx o x X
Study review X X X X X X
TENtec data collection/update X X X X X X
Implementation plan X X X X X X
Corridor characteristics X X X X X X
Transport market study X X X X X X
Corridor objectives X X
Programme of measures X
Investment plan X X X X X X
Corridor Fora X X X X X X
X: leading and responsible partner / X: partner involved

Source: HaCon

In particular for the fact finding, under the lead of the respective task and work
package leaders, each partner was responsible for their respective country:

= HaCon and KombiConsult for Germany;

= Panteia for The Netherlands;
=  PwcC for Italy;
= Rapp Trans for Switzerland;

= Stratec for Belgium and France.

According to this division, the partners have coordinated their contributions for:

= stakeholder identification with KombiConsult, who elaborated the stakeholder

lists and the invitation lists to the Corridor Fora;

= study review with Panteia, who summarized results of the study analysis;

= data collection for the update of the TENtec system with Panteia, who also was

responsible for the upload of the data.
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All partners also coordinated their inputs for the elaboration of the study on the TEN-T
Core Network Corridor with the representatives (MoT, infrastructure managers) of
their respective countries (Member States and Switzerland). This in particular includes
the identification of current and planned projects and measures for the development
of the Core Network.

The development of the Core Network Corridor Study includes a stakeholder approach
within the European Commission, with the Member States (and Switzerland),
infrastructure managers, local and regional authorities, users of transport
infrastructure, operators and civil society. As a consequence, the elaboration process
of the work plan for the Core Network Corridor was accompanied by a Corridor Forum
in which the stakeholders were gradually involved. Member States had to agree on the
participation of Stakeholders.

Altogether, four Corridor Fora were performed in 2014
= First Corridor Forum in April with Member States representatives;

= Second Corridor Forum in June with Member States, infrastructure manager rail
and IWW;

= Third Corridor Forum in October with Member States, infrastructure manager
rail, IWW, road, airports and regions;

=  Fourth forum in November which invited the attendees of the Third Forum
meeting.

The role of the Corridor Fora is to actively contribute to establish the corridor work
plan by:

= providing opinions on the work as well as experiences for their respective
transport modes, nodes, etc.;

= giving feedbacks and opinions on the working progress of the study;

= providing advanced information and data sources (e.g. studies, data, relevant
projects).

The work of the Corridor Fora was supplemented by working groups. The first meeting
in October involved ports and inland waterways experts, the second working group
meeting will integrate the concerned regions. The creation of the working groups was
approved with the Member States in the respective Corridor Forum meetings.

The consultation of civil society, user organisations and representative organisations,
has been done by the Coordinators outside the Corridor Forum meetings (e.g. when
being on mission in the different Member States and/or through other events along
the corridor.
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This Final Report documents the current work status and the respective results by 05
December 2014 for the study on the Rhine-Alpine Corridor in particular considering:

The content of the “working document” handed over to the consultants on 26
February by Mr Herald Ruijters (Head of Unit TEN-T, DG MOVE);

Bilateral coordination between the contractors and the European Commission
as well as coordination between the contractors and Member States
representatives;

The first Progress Report (internal comprehensive report and summary March
2014), second Progress Report (May 2014), third Progress Report (September
2014) and finally the Fourth Progress Report (November 2014);

The results of the Corridor Fora (in April, June, October and November 2014) in
Brussels;

Comments and remarks of the Corridor Forum participants on the respective
Progress Reports;

E-mail “Guidance towards the final draft report” sent by the European
Commission on 21 October 2014;

The report is based on the fourth Progress Report (version: 12 November
2014) considering “the common structure for the third Progress Report” given
by the European Commission and confirmed in the E-mail “"Guidance towards
the final draft report” (see above).

The ERTMS deployment plan of the Core Network Corridor Rhine-Alpine has been
checked and coordinated by the Member States and the respective rail infrastructure
managers. However, the ERTMS implementation plan of the Rail Freight Corridor
Rotterdam Genoa is currently under revision. The new version of this ERTMS
implementation plan is expected to be published in December 2014 earliest. Hence,
there might be new information concerning the planned ERTMS deployment and the
respective implementation dates for the Rhine-Alpine Corridor.
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1.3 The Rhine-Alpine Corridor

The Rhine-Alpine Corridor stretches from the northern seaports in The Netherlands
and Belgium to the Mediterranean basin in Genoa right through most of the important
and economically strong urban regions of Europe. Countries directly involved are: The
Netherlands, Belgium, Germany, Switzerland, Northern Italy and the eastern part of
France, namely the Strasbourg area and Luxembourg (Moselle).

Altogether, more than 70 million people are living, working and consuming in the
catchment area of the Rhine-Alpine Corridor. Lading manufacturing and trading
companies are located along the corridor with production plants and distribution
centres. Important industries are e.g. the steel industry, chemical and petroleum
industry, car producers as well as power plants. The corridor is inside the shape of the
so-called “Blue banana” which includes economic centres of the European Union,
starting in London, touching the Brussels and Antwerpen region in Belgium, the
Randstad region in The Netherlands, the German Rhine-Ruhr and Rhine-Neckar
region, the Basel and Zurich region in Switzerland, and the Milan-region in Northern
Italy (cp. Figure 2).

Figure 2: Blue Banana and Rail Freight Corridor Rhine-Alpine

Source: www2.klett.de Source: www.corridor-rhine-alpine.eu

Based on the economic importance and geographical position, the Rhine-Alpine
Corridor carries the highest transport volumes in Europe. Therefore, efficient transport
infrastructure and multimodal nodes have a key role for a sustainable future
development. Today, the corridor has already a well-developed internationally-based
transportation infrastructure for road, rail and inland waterways.

The river Rhine is an important route for the containers and the transport of bulk
commodities especially between the North Sea ports and Germany, France and
Switzerland. Therefore the securing of navigation reliability on the Rhine is a very
important topic. This also applies for the barge services to the inland ports along the
Moselle, Main and Neckar.

The international rail has also a very important role on the corridor. For international
passenger transport, predominately connections between agglomerations in
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neighbouring countries are important. For rail freight, transport flows along the entire
corridor have an important role in particular for intermodal transport volumes from
and to the seaports and the transit via Switzerland. Against this background, the Rail
Freight Corridor Rhine-Alpine (RFC1) was belonging to the first European rail freight
corridors set operational already in November 2013 as required in the by the
Regulation 913/2010. Existing missing links are bottlenecks in Germany and Italy,
where capacity upgrades are required, and a better interconnection between the
Belgian and Dutch networks with the German one, particularly between Emmerich and
Oberhausen. In addition, the access routes to the Swiss tunnels on EU territory need
improvements, as the Gotthard tunnel in 2016 and Monte Ceneri tunnel in 2019 will
create a flat trajectory for rail freight through the Alps.

Since all transport modes are represented on the corridor, multimodality for both
passenger and freight transport already has an outstanding role. Important
multimodal nodes are (listing is not comprehensive):

* The ports of Antwerpen and Rotterdam, which belong to the group of world’s
leading seaports, especially for container transhipment, together with the ports
of Amsterdam, Zeebrugge, Ghent and Genoa benefit of international maritime
connections, inland waterway transport services (only in the North Sea ports),
rail freight and road transport.

= For the execution of maritime and continental intermodal transport, a net of
rail-road terminals (RRT) is located along the corridor. Beside the seaports,
main locations are Duisburg, Koéln, Mannheim/Ludwigshafen, Basel, Novara,
Genoa and Milano. Today, intermodal transports from and to Italy are mainly
continental, but with the improved connection of the Port of Genoa to the
hinterland also the volumes to Switzerland and Southern Germany are
expected to grow slightly.

= The airports of Amsterdam and Frankfurt are very important hubs for
passenger and freight transport. Further airports with considerable traffic flows
on the Rhine-Alpine Corridor are Brussels (passenger), Liege (freight),
Dusseldorf (passenger), Kéln (freight) and Milano (passenger).

= The cities of Amsterdam, Rotterdam, Brussels, Liége, Kdln, Frankfurt, Basel,
Milano and Genoa are part of European rail high speed net.

1.3.1 Alignment and infrastructure belonging to the corridor

A first description of the outline of the Rhine-Alpine Corridor was given in the Tender
Specifications’: “"This north-south corridor, based on ERTMS Corridor A and Priority
Projects 5 and 24 and the Rail Freight Corridor Rhine-Alpine (RFC1), is made of one of
the busiest freight routes of Europe. It connects the North Sea ports of Rotterdam and
Antwerpen to the Mediterranean basin in Genoa, via Switzerland and some of the
major economic centres of the western EU. This multimodal corridor (including the
Rhine basin) will provide connections to several east-west axes.”

It has been agreed at the request of the Commission® to integrate the rivers Moselle
and Neckar in Germany as well as the French inland ports on the Rhine Strasbourg
and Mulhouse for the further analysis (data collection, Transport Market Study). Inland
waterways in Belgium are not included in the Rhine-Alpine Corridor, but are of
importance in its strategy and development. Therefore information on these inland

7 call for tenders MOVE/B1/2012-573 of the European Commission (Directorate-General for Mobility and
Transport) of 16 July 2013
8 Internal Kick-off meeting in Brussels on the 6 January 2014
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waterways was used for the transport market study analysis. However, all Belgian
inland waterways projects that could enhance the Rhine-Alpine Corridor such as the
Seine Scheldt project® will be taken into account in the North-Sea Mediterranean
Corridor. The analysis of the existing information was mainly based on the information
provided by the TEN-T Regulation 1315/2013 and 1316/2013. Concerning the
definition of the corridor, these regulations describe the general alignment, the urban
nodes and the logistics nodes (airport, maritime ports/seaports, rail-road terminals).
For the elaboration of the corridor alignment, this information was supplemented by
the analysis of the available TENtec data.

The main branches of the Rhine-Alpine Corridor are:
= Genova - Milano - Lugano - Basel (480km);

= Genova - Novara - Brig - Bern - Basel - Karlsruhe — Mannheim - Mainz -
Koblenz - Kéln (965km);

= Ko6ln - Diusseldorf - Duisburg - Nijmegen/Arnhem - Utrecht - Amsterdam
(270km);

* Nijmegen - Rotterdam - Vlissingen (200km);
= KoIn - Liége - Brussels — Ghent (285km);
= Liége - Antwerpen - Ghent - Zeebrugge (230km).

Figure 3: Outline of the Rhine-Alpine Corridor
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Source: Regulation 1316/2013 Annex 1, Part 1 / HaCon

 Seine Scheldt is a transnational project whose purpose is to connect and improve the connection between
the Rhine, Scheldt and Maas basins with the Seine basin.
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In altogether seven sections of the Rhine-Alpine Corridor are overlapping with one of
the other Core Network Corridors (Table 2). Concerning the nodes and the respective
traffic flows the destination varies, but on certain sections the traffic volumes are
congesting the same infrastructure and have to be taken into account for each of the
respective corridors.

Table 2: Overview of corridor overlap per section
Section Corridor Overlapping with
corridor
Amsterdam - Utrecht Rhine-Alpine North Sea-Baltic
North Sea-Med
Utrecht - Betuweline Rhine-Alpine North Sea-Baltic
Koéln - Liége — Bruxelles/Brussel Rhine-Alpine North Sea-Baltic
Koéln - Aarschot Rhine-Alpine North Sea-Baltic
Antwerpen - Aarschot Rhine-Alpine North Sea-Med.
North Sea-Baltic
Liege — Antwerpen Rhine-Alpine North Sea-Baltic
Basel - Strasbourg - Karlsruhe - Rhine-Alpine Rhine-Danube
Mannheim - Mainz

Source: HaCon based on TENtec analysis

Table 3 shows the mode and country specific distances of the Rhine-Alpine Corridor
(IWW with Moselle and Neckar, but without the Moselle in Luxembourg and France).
With about 3,225km (respectively 49% on the total core corridor network), rail is the
backbone of the corridor (highest share in Germany). Road has a share of 26%o, inland
waterway (IWW) has a share of 25% of the total relevant network. Germany has the
highest share (49%) on all modes on the Rhine-Alpine Corridor. The respective shares
of Belgium, The Netherlands, Italy and Switzerland vary between 9% and 17% for all
transport modes.

Table 3: Mode specific distances along the Rhine-Alpine Corridor by countries

NL BE DE CH IT Total

Mode
share share share share share
[km] of total k] of total [km] of total [km] of total k] of total [km]

Rail 435 13% 499 16% 1,322 41% 560 17% 409 13% 3,225
Road 260 15% 275 16% 708 41% 286 17% 192 11% 1,721
IWW 424 27% -10 0% 1,155 72% 21 1% - 0% 1,600
Total 1,119 17% 774 12% 3,185 49% 867 13% 601 9% 6,546

Source: HaCon based on TENtec analysis

19 Belgian IWW is not part of the alignment, but analysed in the corridor characteristics and in the transport
market study
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1.3.2 Nodes belonging to the Rhine-Alpine Corridor

The methodology for the identification of the nodes on the Rhine-Alpine Corridor
resembles the approach of the alignment definition: the TEN-T Regulation 1315/2013
have been checked for nodes belonging to the Core Network and which are located on
the identified corridor infrastructure.

These locations represent urban nodes (regions with a high density of population and
a strong local/regional economy) on one side and important consolidation nodes for
passenger and freight traffic (airports, maritime ports, inland ports, rail-road
terminals) on the other side. For Switzerland, these nodes have been proposed by the
contractors and are already integrated in this report (not yet finally confirmed by
Switzerland and the Commission). In total, 74 nodes along the corridor have been
identified (Table 4).

Table 4: Overview of corridor nodes
Country ggzzg Airports Seaports ISLar?s .F;::;?r?;g Total
NL 2 2 4 6 2 16
BE 2 2 3 5 1 13
DE 3 3 - 8 8 22
FR 1 - - 2 2 5
CH 3 2 - 1 4 10
IT 2 2 1 - 3 8
Total 13 11 8 22 20 74

Source: HaCon based on TENtec analysis

A more detailed compilation of the identified nodes per country based on their location
is shown in the following Table 5. The listing considers the updated information on
nodes belonging to the corridors*! and the respective adjustments.

Table 5: Corridor nodes per country and location
Country Node Urban Air | Maritime | Inland | RRT Shared with
port Port Corridor
BE Albertkanaal X NS-Baltic, NS-Med.
Antwerpen X X X X NS-Med., NS-Baltic.
Brussels X X X NS-Baltic., NS-Med.
Ghent X X NS-Med.
Liege X X NS-Baltic, NS-Med.
Zeebrugge X NS-Med.

1 Mail sent by the TENtec team (Mr Mohammadi Laazzouzi - MOVE-EXT) to the contractors on 15 April 2014
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Medit.: Mediterranean Corridor

Atlantic: Atlantic Corridor

Country Node Urban Air | Maritime | Inland | RRT Shared with
port Port Corridor

NL Amsterdam X X X X X | NS-Baltic., NS-Med.
Moerdijk X X NS-Med.
Nijmegen X NS-Baltic.
Rotterdam X X X X X NS-Baltic., NS-Med.
Terneuzen/Vlissingen X X NS-Med.
Utrecht X NS-Baltic.

DE Duisburg X X NS-Baltic.
Dusseldorf (Neuss) X X X X
Frankfurt am Main X X X Rh.-Dan.
Karlsruhe X X Rh.-Dan.
Koblenz X X
Koln X X X X NS-Baltic.
Mainz X X Rh.-Dan.
Mannheim, Ludwigshafen X X X Atlantic, Rh.-Dan.

LU Mertert X NS-Med.

FR Strasbourg X X X Atlan;i;]:.,_giaved.,
Mulhouse X X NS-Med.

CH Basel X X X X
Bern X
Zurich X X
Aarau X
Rekingen X
Chiasso X

IT Genova X X X X
Milano X X X Medit.
Novara X Medit.

Key: NS-Baltic: North Sea-Baltic Corridor NS-Med.: North Sea-Mediterranean Corridor

Rh.-Dan.: Rhine-Danube Corridor

Source: HaCon based on TENtec analysis

For the further identification of the exact infrastructure, it has to be considered that
particularly nodes representing inland ports, rail-road terminals and airports can have
more than one facility per specific location (e.g. rail-road terminals in Duisburg).

December 2014 32




Study on the Rhine-Alpine Core Network Corridor - Final Report

For terminals with road-rail transhipment, a compilation of all existent terminals in the
respective nodes, defined in the TEN-T Regulation 1315/2013 Annex Il, has been
carried out (Table 6).Official data about the rail and road connections (number of
tracks/lanes) of the terminals with the hinterland are not published. For this reason,
the respective data were individually requested by terminal operators or captured by
examination of satellite images and counting the number of tracks and number of
lanes connecting the terminals to their hinterland network.

TENtec data have been gathered for all recommended nodes with rail/road
transhipment according chapter 1.3.2. Another problem in data gathering concerns
the freight traffic flows.

Existing information on rail/road volumes in intermodal terminals are usually provided
in intermodal Loading Units (ILU) or in TEU, but not in tonnes. For this reason, the
Loading Units and TEU were converted into tonnes. The conversion factor was selected
according to the UIC 2012 Report on Combined Transport in Europe (10 tonnes per
TEU, 15 tonnes per loading unit).

Table 6: Terminals with rail-road transhipment in the Core Network nodes
Country Node Terminal Terminal type
BE Antwerpen Antwerpen ATO Tri-modal

Antwerpen Cirkeldyk Rail-Road

Antwerpen Combinant Rail-Road

Antwerpen Quai 468 Rail-Road

Antwerpen Zomerweg Rail-Road

NL Rotterdam Rotterdam RSC Waalhaven Rail-road
Rotterdam ECT Delta Terminal Rail-road

Rotterdam Pernis Combi Terminal Trimodal

Amsterdam Amsterdam USA Trimodal
Amsterdam VCK Trimodal

Amsterdam-ACT Trimodal

DE Duisburg Duisburg Ruhrort Hafen (PKV) Rail-road
Duisburg DeCeTe Tri-modal

Duisburg Intermodal Terminal (DIT) Tri-modal

Duisburg Tri-modal Terminal (D3T) Tri-modal

Duisburg Rhein-Ruhr Terminal (RRT) Tri-modal

Duisburg DKT Rail-road

Interbulk Duisburg Terminal Rail-road

Logport Il (Gateway-West-Terminal) Tri-modal

Logport 111 (Hohenbudberg) Rail-road

Diisseldorf/Neuss Dusseldorf Hafen DCH Tri-modal
Neuss-Trimodal Tri-modal

Neuss Contargo Tri-modal

Wuppertal-Langerfeld Rail-road

Frankfurt Frankfurt Ost Rail-road
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Country Node Terminal Terminal type
Frankfurt Osthafen Tri-modal
Frankfurt West (FIT) Tri-modal
Karlsruhe Karlsruhe DUSS Rail-road
Karlsruhe Rheinhafen Tri-modal
Koblenz Koblenz Tri-modal
Koln Koln Eifeltor Rail-road
KoIn-Niehl Hafen Stapelkai I, 11 Tri-modal
KoéIn-Niel Hafen Westkai Tri-modal
Mainz Mainz CT Tri-modal
Mannheim, Ludwigshafen : Ludwigshafen Kaiserworthhafen Tri-modal
Ludwigshafen KTL Rail-road
Mannheim-Muhlauhafen Tri-modal
Mannheim-Handelshafen Rail-road
Mannheim MCT Tri-modal
FR Strasbourg Strasbourg CT Nord Tri-modal
Strasbourg CT Sud Tri-modal
Mulhouse Ottmarsheim Tri-modal
CH Basel Basel / Weil am Rhein (DUSS terminal) Rail-road
Basel-Kleinhtiningen (Nord) Tri-modal
Basel-Kleinhtningen (Sud) Tri-modal
Basel Swissterminal Birsfelden Rail-road
Basel-Wolf (HUPAC) Rail-road
Aarau Aarau Rail-road
Birrfeld Rail-road
Rekingen Rekingen Rail-road
Chiasso Chiasso (HUPAC) Rail-road
IT Genova Vado Rail-road
Milano Milano-Smistamento Rail-road
Certosa Rail-road
Busto Arsizio Rail-road
Segrate Rail-road
Novara Novara Eurogateway CIM Rail-road
Novara Eurogateway Boschetto Rail-road
Novara (RolLa) Rail-road

Source: KombiConsult
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Concerning the Rail Freight Corridor Rhine-Alpine (RFC1), the number of terminals is
not consistent with the table above. For the comprehensive terminal listing (according
the Rail Freight Corridor Rhine-Alpine) see Annex 10.

Concerning air transport, in total 13 airports have been identified on the Rhine-Alpine
Corridor (including Switzerland). Of these airports, four are in Italy and three in
Germany. Two are located in Belgium, two in The Netherlands and one is located in
Switzerland. The international airport Basel-Mulhouse is located 6km from Basel but
on French territory. It has a bi-national status as French and Swiss airport. While
considered as a comprehensive airport node for France, it is of high importance for
Germany, France and Switzerland and thus listed together with Zirich as a Swiss core

airport along the corridor. The airports are compiled in Table 7.

Table 7: Airports belonging to the Core Network nodes
Country Node Airport
Brussels Brussels National/Nationaal
BE
Liege Liege Airport
Amsterdam Airport Schiphol
NL
Rotterdam Airport Rotterdam The Hague
Disseldorf (Neuss) Dusseldorf Airport
DE Frankfurt am Main Airport Rhein-Main Airport
Kéln Airport Kéln-Bonn
Zirich Airport Zirich
CH .
EuroAirport Basel-Mulhouse-
Basel .
Freiburg
Airport Linate
Milano Airport Malpensa
IT
Airport Bergamo (Orio al Serio)
Genoa Airport Genoa -Sestri

Source: HaCon based on TENtec analysis

The airports of Rotterdam, Liége, Milano Linate, Milano Bergamo and Genoa are not
connected to rail.
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2 Identification of stakeholders

The new TEN-T Guidelines aim at meeting not only the requirements of transport but
also the societal development of the next decades. This opens up new challenges -
both in terms of innovative technological solutions and governance approaches,
involving a wide range of players. Article 50 of the TEN-T Guidelines sets the frame for
the engagement with public and private stakeholders and names the entities which
relate to projects of common interest.

As a consequence, the elaboration process of the Work Plan for the Core Network
Corridor pursued a stakeholder approach, which seeks to involve stakeholders
incremental via four Corridor Fora. The Corridor Forum is a consultative body, adding
specific geographic or thematic inputs to the TEN-T Core Network Corridor Study
which is provided as a basis for discussion. Thus the work plan will be the result of a
broad consultation process, ensuring the acceptance and implementation of measures.
In general, Member States have to agree on the participation of stakeholders.

Stakeholders that have been identified

The first identification of relevant stakeholders was done by the companies of the
consortium representing the respective country in which they are located: Panteia for
The Netherlands, Stratec for Belgium and France, HaCon and KombiConsult for
Germany, Rapp Trans for Switzerland, and PWC for Italy. Eventually, based on the
framework conditions and the consultants’ experiences and corridor knowledge, the
consortium identified a total of 412 stakeholders including all countries, transport
modes and different levels of players that are relevant for the corridor. Related to the
completed and envisaged Corridor Forums and Working Group, the list was
continuously extended and updated. The current version of the comprehensive list of
stakeholders is attached in Annex 2.

Incremental involvement of stakeholders

At the first Corridor Forum (April 2014), only representatives from the Member States
Ministries (The Netherlands, Belgium, Germany, Italy and France) participated.

For the second Corridor Forum (June 2014), representatives from Switzerland and
infrastructure managers for IWW, ports and rail, including the Rail Freight Corridor
Rhine-Alpine (RFC1), were invited.

In order to keep the Corridor Forum manageable, it was agreed in the third Corridor
Forum, that additional working group meetings will take place around the third and
the fourth Corridor Forum meetings. The first working group meeting in October
involved stakeholders from ports and inland waterways, while the second shall
assemble the respective regions. Member States, that have been asked to approve on
the formation of working groups, approved this procedure.

As regards the consultation of civil society, user organisations and representative
organisations, this will be done by the corridor Coordinators outside the Corridor
Forum Meetings, e.g. when being on mission in the different Member States and/or
through other events along the corridor.
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The following tables show the structure of the clusters and stakeholders for the
respective Corridor Forum:

Second Corridor Forum

For the second Corridor Forum, in addition to the representatives of the Member
States and Switzerland altogether 24 infrastructure mangers of Inland waterways,
ports and rail have been identified and agreed with the respective Member States.

Table 8: Clusters and numbers of stakeholders for the Rhine-Alpine Corridor to
be invited for the second Corridor Forum

Cluster \ Country BE CH DE FR IT LU NL. EU Total
Inland waterway and ports 3 3 5 1 3 - 15
Rail infrastructure 1 3 2 - 2 - - - 8
Rail freight corridor - - - - - - - 1 1
Total 4 3 5 5 2 1 3 1 24

Source: KombiConsult

Third and fourth Corridor Forum

With regards to the stakeholders to be potentially invited to the third Corridor Forum
(1 October 2014) and the corresponding working group (30 September 2014; ports
and IWW stakeholders), the Commission determined stakeholders representing the
following groups:

= Airports;

= Inland Waterway and ports (inland ports, seaports);
= Rail infrastructure

= Rail freight corridor

= Regional authority (selected spokesman)

= Road infrastructure.

Thereof, the Consortium identified 118 stakeholders. The selection then was
addressed and clarified with the Member States during and after the second Corridor
Forum via bilateral consultation between the Commission and the respective Member
States, and turned out in a list of 59 stakeholders to be potentially invited, as can be
seen in the following table.
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Table 9: Clusters and numbers of stakeholders for the Rhine-Alpine Corridor to
be potentially invited for the third Corridor Forum

Cluster \ Country BE CH DE FR IT LU NL EU Total
Airport 2 - 1 - 7 - 1 - 11
Inland waterway and Ports 6 2 5 6 1 1 3 - 24
Rail infrastructure 1 6 2 2 2 - 2 - 15
Rail freight corridor - - - - - - - 2 2
Regional authority 2 - 4 1 2 - 1 - 10
Road infrastructure 3 - - - 3 - - - 6
Total 14 8 12 9 15 1 7 2 68

Source: KombiConsult

The detailed list of the identified stakeholders to be invited to the third Corridor Forum
can be found in Annex 2.

As concerns the workshop for inland waterway and ports, the consultation between
the Consortium and the respective Member States resulted in a list of 35 stakeholders
to be potentially invited.

The fourth Corridor Forum meeting took place at the 19 November 2014. It invited the
same stakeholders that attended for the third Corridor Forum.
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3 Review of studies

The review of studies is a supportive task for the rest of the report and it is mainly
carried out by Panteia.

The review of the studies is conducted in two consecutive steps: a general studies
review (attached in Annex 4) and a technical-specific studies review (attached in the
Annexes 5 and 6, respectively).

The studies overview was a continuous process. Member States, rail, IWW and port
stakeholders have provided input on additional studies and what studies they consider
as relevant. The fact, that a study is summarized in the sections below indicates the
consortium considered these studies as important and the outcomes relevant. The
studies’ selection is different per subject; the annexes and the description of critical
issues offer guidance on the identification of “the most important subjects”. This
section is to summarize to some degree, but also to raise new questions and introduce
subjects further. For national studies, a lot of examples are given for ports, transport
modes or for countries. To combine the different regional, national and EU wide
documents, the following categorisation is used.

= Macro-region documents for the planning and development of transport;
= Study and planning documents of infrastructure projects;

= Studies of transport development and future scenarios in selected topics and or
areas;

= Governance studies and strategy papers.

Here it should be further noted that a transport market study as the Rail Freight
Corridor Rhine-Alpine covers all elements below. Important studies are highlighted in
the text below. The annexes of this report contain the general study list. There are
also technical annexes which provide detailed information on studies on infrastructure
projects and bottlenecks.

A critical analysis of the more than 200 existing studies was also preparatory work for
the Transport Market Study (TMS) for the Rhine-Alpine Corridor.
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3.1 Responsibilities and organisation of work

All the consortium partners are involved in the literature review process by (1)
identifying the original list of studies related to the corridor and (2) further analysing
the studies related to the technical aspects of the corridor. This work was led by
Panteia.

In order to meet the prerequisites for each review, two separate templates were
devised. The first template covers the studies’ general attributes (e.g. publishing year
and funding organisation), the corridor-related attributes such as the countries,
sections and modes involved, as well as whether specific features are described in the
respective study. Following this process, each study has been provided with specific
keywords. These keywords were then used in the second step to filter the studies
related to the technical details of the corridor.

More specifically, the general studies overview template consists of:

= The study specific information (title, funding organisation, author(s),
publication date, confidentiality status);

= The time period covered by the study;

= The corridor specific information (countries and links involved, core nodes
coverage, mode, passenger/freight transport related, type of terminal
involved);

= A series of questions regarding the reasons for analysing the study’s content
(does it contain technical data on current infrastructure? Does it describe
bottlenecks, missing links? Does it contain plans, feasibility of new
infrastructure projects? Does it show technical specifications for planned
infrastructure? Does it include transport cost data or analysis? Does it include
project costs, and information about financing? Does it contain data on current
or historical traffic/demand levels? Does it contain demand forecasts? Does it
cover electronic traffic management systems? Does it include environmental
assessments, or other externalities?);

= Their relevance to corridor study activities (stakeholder identification, data
collection, market study, implementation plan and investment strategy).
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3.2 Macro-region documents for the planning and development of
transport

The geographical area of the Rhine-Alpine Corridor has a multitude of rail, IWT and
seaport studies. The rail implementation documents are EU-wide and amongst others
directly contribute to the development of the ERTMS technical specifications.

Implementation plan Rail Freight Corridor Rhine-Alpine (RFC 1)

The implementation plan covers a similar geographical area as the Rhine-Alpine
Corridor for rail. The transport market study of the implementation plan also covers
rail, road and IWT freight, the document describes the measures foreseen for the
further development of rail. Measures are supported by cooperation of Ministries,
infrastructure managers and allocation bodies on the basis of national decisions and
deployment plans.

The document elaborates infrastructure works, investment plans, inauguration of a
one-stop-shop and authorised applicants, traffic management, performance
measurements and monitoring. ERTMS is a binding element for the sections belonging
to the ERTMS Corridor A. As mentioned, this study contains important information on
macro-region documents for the planning and development of transport, study and
planning documents of infrastructure projects, studies of transport development,
future scenarios in selected topics and/or areas, governance studies and strategy
papers.

ERTMS development and consolidation (2006-EU-93001-S)

The European Rail Traffic Management System (ERTMS) is composed of a unique
European Train Control System (ETCS) and the radio system GSM-R. This project
focusses on the prerequisites for gradually harmonising national systems throughout
Europe. More specifically, the project's main objective is to update and upgrade the
test specification to the baseline version 2.3.0 and 2.3.0d of the System Requirements
Specifications and validate its outcomes -regarding specifications and products- with a
test campaign. This will ensure that when an on-board ETCS completes its entire test
sequences, it will be able to run on all ETCS lines equipped with version 2.3.0d. The
project helped lay the technical foundation for bigger ERTMS initiatives.

PLATINA II information packages I and II

PLATINA Il develops knowledge and cooperation networks in the IWT sector. Platina is
an action aimed at supporting the implementation of the NAIADES Il policy set.
Specifically, an IWT information study was developed by Platina and two information
packages were distributed. The first package contains information relevant for IWT in
Europe and references to existing studies. Infrastructure parameters for IWT and
inland ports, bottlenecks, cross border issues and interoperability are subjects that are
treated and used in the report. The second information package focuses on the
preparation of the work plans and more on less mature markets outside the Rhine-
Alpine Corridor. Advice on corridor objectives and project lists for the Rhine-Alpine
Corridor are covered in the second package. The document stresses that vessels are
an important part of IWT, not only infrastructure. Expected actions on innovating
vessels are presented. Studies from the information package return in numerous
chapters of this report.
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RIS enabled IWT corridor management 2012-EU-70004-S

Similar to ERTMS for rail, are River Information Services (RIS) for inland waterways.
Waterway transport has to be planned further in advance than transport by road. RIS
aims amongst others at harmonising the transport reporting in order to reduce the
administrative burden and to provide all stakeholders with the right information at the
right time.

The ability to plan timely and efficiently based on the right information is a major
success factor for handling the expected growth in container transport in a sustainable
manner. In this context, the Action aims at developing the definition and
implementation of a RIS corridor approach and consequently strengthening the
position of inland navigation within the transport chain. The Action will facilitate a
structured dialogue between public and private stakeholders across national borders.
Finally, the study will investigate how to foster different interoperability and
compatibility solutions. The project's activities in this context shall focus on the
deployment of intelligent infrastructure so as to enable the efficient RIS
implementation at corridor level.

Seaport documents

Seaport connectivity is a strategic subject and very relevant for the Rhine-Alpine
Corridor. Throughput of the Genoa, Zeebrugge, Antwerpen and Amsterdam ports
combined amount to more than 370 million tonnes per year. Adding Rotterdam to this
would result to a total of more than 800 million tonnes. Ports need to balance the port
capacity with inland transport of the at hinterland connections. Not all port plans are
presented here. The study review annexes (Annex 4-6) provide a full overview.

Rotterdam port vision 2030

The Rotterdam port vision is created by the Port of Rotterdam to elaborate on
strategic goals in 2030. At the highest level of abstraction, the port vision focuses on
logistics and industry. A set of strategic actions have been defined in this vision. The
most crucial actions can be summarised in five themes:

= Europe’s Industrial Cluster, potential of port industry and integration of
companies in Rotterdam itself and cooperation with the Port of Antwerpen.

= Global Hub, trough efficiency in logistics chains. The port envisions that IT
systems like Portbase can help this goal.

= Accessibility, through the better use of existing inland infrastructure and
expanding capacity for the future.

= The improvement of the quality of life, reduction of emissions from industry
and transport and reduction of nuisance created by port activities for nearby
residents.

= Innovation. The document describes that knowledge promises to be the
competitive factor of the future of The Netherlands and Europe in general.
Innovations need to be applied large-scale and need speedy implementation
without lengthy procedures.

The Progress Report of 2013 identifies steps made by the players in the port. It
concludes most elements on track, including the modal shift goals for 2015. In the
report, a large number of relevant infrastructure projects are described. Important
results of the documents are the identified projects and the port objectives for modal
shift that provide information for the TMS.
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Amsterdam port vision 2030

Amsterdam has updated its vision for 2030. The worldwide economy has changed and
new challenges are ahead. Amsterdam focuses on developing:

*= General cargo and logistics & Energy, further developing the international
freight hub.

» Food "“Agribulk, minerals & recycling”, strengthening the existing industrial
hotspot.

= Cruise, Maritime services and real estate to improve the metropolitan
Amsterdam.

The vision also aims at strengthening both the individual sectors above and creating
synergy through the combination of sectors. Future demand scenarios are presented,
providing material for the transport market study. A new sea lock is considered as
important. The port aims at reaching energy transition, sustainable bio based activities
and circular economy. The goal of the circular economy is to regain resources and
energy from waste. Other points of attention are innovation in safety and monitoring.
The port is envisioned as a development area for new concepts and technologies.

Genoa Port Vision

Port of Genoa has recently defined its vision for strategic goals in 2030*?. The new
masterplan will take into account the evolution of worldwide economy and shipping
market during recent years as well as changes occurred in economic policy of the
macro-region where the port operates.

Main strategic actions can be summarised as follows:
= Integration with the international transport and logistics networks;

= Investments in new technologies aimed at enhancing port and logistics
operation;

= Improvement of capacity through rationalization of port layout, enhancement
of rail and road connection to the port and enhancement of maritime access;

= Interventions aimed at environmental sustainability.

Bottlenecks for Flemish seaports - input CNC analyses

The ports of Antwerp, Zeebrugge and Ghent have consulted the relevant Belgian and
Flemish authorities and infrastructure managers to present a description of
international port bottlenecks. These bottlenecks are not within routine influence of
the port authorities. The study elaborates hinterland bottlenecks and rail bottlenecks
described in the corridor characteristics. Further it stresses the importance of sea
accessibility. The documents are for all three corridors crossing Belgium; the North
Sea-Baltic, the Rhine-Alpine and the North Sea-Mediterranean Corridor.

Airport documents

Airports generally have a global scope that is beyond the Rhine-Alpine Corridor. There
are multiple documents on strengthening airport hinterland connections and where
necessary expanding the capacity at the node itself.

12 Guidelines aimed at supporting the design of the new masterplan for the seaport
and surrounding area, 2013
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Study for development of Liege airport

It is a study led by SOWAER that researches the capacity at the node. The increase of
360 acres of logistics activities in Liége airport area will generate traffic. Additionally
the study shows there is a future need for additional capacity and connectivity to road.

Genoa Airport / TEN-T railway corridor link 2012-IT-91009-S

Genoa Airport has a strategic position, at the junction of Genoa - Rotterdam corridor
and the “South West Mediterranean” Motorway of the sea, which makes it a potential
"gateway” for European “inbound” traffic. 2012-1T-91009-S is an action with an
objective to start the upgrading process of territorial and intermodal connections of
Genoa airport, as foreseen by the airport and local planning instruments.

Priority Projects 2010 — A Detailed Analysis, Priority Projects 2011 and The
Core Network Corridors brochure 2013

All documents are published by the European Commission. The Progress Reports
inform in detail on the state of play of projects that eliminate bottlenecks on a
European level and funds and policy to do so. The 2013 brochure gives a short update
on current projects that were implemented, or are underway. The document provides
an overview of the selected important EU projects and illustrates how cross-border
projects are being tackled highlighting the added value for the EU.

3.3 Study and planning documents of infrastructure projects
Identified studies concerning infrastructure and eliminating bottlenecks are:

MXPT2LINK-UP

A study on the airport of Milano (Malpensa), aimed at completing rail services to the
airport. Since 2010, a high speed railway line has been established, but an efficient
connection within the airport is missing. To connect Intercontinental Airport Terminal 1
with the Airport Terminal 2 will allow Malpensa airport to cope with the forecast
increase of traffic (9.9 million passengers are expected in 2015), contribute to lower
operations and maintenance costs. Finally, the improvement of the rail connection will
increase the Malpensa catchment area into Northern Italy and the neighbouring
Switzerland cantons and reduce the share of less “environmentally friendly” transport
modes.

"Investitionsrahmenplan 2011 - 2015 fiir die Verkehrsinfrastruktur des
Bundes (IRP)"Investitionsrahmenplan

This is the German framework investment plan. It identifies the funds allocated to
federal transport infrastructure and comprises maintenance, upgrading and new
construction. The plan is made by Federal Ministry of Transport, Building and Urban
Development. The plan period amounts to five years, however funds are also allocated
to projects in the more distant future.

“Programma infrastrutture Strategiche 2014” (Italian Programme for
Strategic Plan Infrastructures — 2014 edition)

The programme, developed by the Ministry of Economy and Finances in collaboration
with the Ministry of Infrastructures and Transports, identifies the strategic
infrastructure policy priorities for the country to be achieved by 2017. The report
examines the state-of-the-art of the country’s core and comprehensive network
infrastructure projects to be developed along each Corridor, including the initial
financial commitment and the resources required for the completion of the works. A
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detailed overview of the non-core/non-comprehensive projects and other small-scale
is also provided.

Belgian railway multi-annual invest plan 2013-2025 / Infrabel Project plan

This programme includes a vast collection of Rail upgrades on the Belgian section of
the Rhine-Alpine Corridor, produced by the Infrastructure manager in collaboration
with the Ministry of Transport. The future vision of Belgian railways describes
increasing rail demand and a need for maintaining or improving safety and
punctuality. Financial details are fully described until the planning period of 2025.

High speed passenger section between Frankfurt and Mannheim (2007-DE-
24030-S)

Part of the Priority Project 24, the project aims at preparing for the construction of a
double tracks high speed rail section of 300 km/h between Frankfurt and Mannheim,
with connections to the railway stations of Darmstadt and Mannheim and pooling it to
the existing motorway. The study encompasses the following activities: (1) preparing
the requirements of the land use planning procedure and updating the preliminary
design study of 2003, including the assessment of the different alignment variants and
their environmental impact (2) drafting the design study for launching the procedure
of approval of the plans (3) carrying out the procedure for approval of the plans,
including public consultation and (4) completion of the detailed design study for
approval by the German Federal Railway Office (EBA).

Works for the construction and upgrade of the railway section between
Karlsruhe and Basel (2007-DE-24060-P)

Part of the Priority Project 24, the project goal is to create additional capacity on the
railway section between Karlsruhe and Basel. With the upgrade and partial new
construction of this section, its rail efficiency will be improved in time and capacity.
182 km of existing tracks will be upgraded to a maximum speed of 200 km/h and, in
addition, two tracks will be built with a maximum speed of 250 km/h. This includes
four tunnels with a total length of 17 km.

The third railway track between Zevenaar — Oberhausen (2010-NL-92226-S)

This programme is identified as necessary for both passenger and freight traffic
growth. On the Dutch side of the border, the third track will start from the connection
of the Betuweline to the existing double track line in Zevenaar and then continue up to
the German border. The main objective of the studies is to develop and provide a
reliable draft design for the third track on the Dutch section. This will include:

= Selection of the most suitable location for the third track between Zevenaar
and the German border based on the Environmental Impact Assessment
findings;

= Draft design of the third railway track, including adjustments to existing
bridges, switches and connection to the German third track;

= Draft design of the 25kV overhead line, including its energy supply system.
Construction will be finished by 2022. During this period, capacity is reduced
due to work. The temporary capacity subject is under study by the MoT and
railway partners.
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MIRT project book 2014 / Port Compass 2030 status update (Caland Railway
Bridge)

Rotterdam port faces a more long term issue with the nearby Caland railway bridge
that has a technical life span until 2020. Transport capacity is expected to experience
a bottleneck in the period 2015-2025. Additionally, railway traffic currently causes
noise pollution on the bridge. Solutions under study are: extend the bridge’s life span
by 5 years, construct a new bridge or divert the existing route.

The Swiss Gotthard base tunnel

The Gotthard base tunnel is under construction and will enable rail operators to use an
entirely flat line between Basel and the northern Italian border. This Priority Project
will increase capacity with longer trains and higher speed.

Level crossings 2008-2015

Belgium’s strategic plan aims at improving railway safety. Level crossing railways
create fatal accidents and the plan goal is to upgrade a number of level crossings to
bridges or tunnels for road users. There were 1.857 level crossings in Belgium of
which 17 level crossings were removed in 2012. The remaining level crossings will
undergo regular maintenance actions and improvements where possible. The crossings
also produce false alarms which affects train punctuality. For this, a detection system
is implemented. Finally, the action produces a number of public safety awareness
campaigns.

Landelijk verbeter programma spoorwegen

This programme is a Dutch action similar to Belgium’s removal of level crossings. The
Ministry of Transport has an objective to improve safety and efficiency at level
crossings in a cost-effective manner. Project planning will start in 2014.

Belgian Masterplan ETCS

The ETCS Masterplan lists and describes the planning and works to be done for the full
deployment of ETCS in 2022. As ETCS is a European standard, this also allows trains
from other European countries to run safely on the network, without having to install a
Belgian system first. The ETCS Master Plan aims to implement the 3 distinct levels of
the ETCS system gradually. From the TBL1+ system, the Belgian equivalent to ETCS
level 1 and on to ETCS level 2, the most advanced ETCS which uses GSM-R
functionality. The master plan has four successive phases:

= Phase 1 - current situation: Expediting implementation of TBL1+ and ETCS;

= Phase 2 - 2015-2022: End of the TBL1+ programme (2015) and realisation of
ETCS (2022);

= Phase 3 - 2025: Making ETCS the technical standard for all operators travelling
on the Belgian network;

= Phase 4 - 2030-2035: Convergence towards a homogeneous version of ETCS -
level 2 (this step is to be confirmed by all involved parties).
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3.4 Studies of transport development and future scenarios

Forecasts are present in both international and national infrastructure documents. The
transport market study elaborates these documents more in detail for specific
forecasts.

BE, forecast of transport demand in Belgium by 2030

This is the main national forecast study for Belgium. The study is performed by the
FOD (Federale Overheidsdienst) Mobiliteit en Vervoer together with the Federaal
Planbureau. The study centers on the national transport model and the macro-
economic parameters, transport costs and policy sets that are used as input. Outputs
are transport volumes and the effect these have on the economy. Passenger and
Freight and all modes are considered. Modal split is researched as Belgium is facing
some heavy road congestion in a number of locations. Base year is 2008 due to data
availability of all needed sources. The document states that the effects of the
economic crisis are taken into account.

NL, Vier vergezichten op Nederland

The CPB is the Dutch national forecasting entity that performed the work. The study
describes different scenarios in socioeconomic terms. The study and the scenarios
provide a starting point to develop future national policy. Four scenarios are
developed: Strong Europe, Global Economy, Transatlantic Market and Regional
Communities. The results should be cautiously interpreted as the programme was
performed before the recession period. Due to the large range of potential growth, the
scenarios are still valid and used in official forecasts. The two elements that
differentiate the scenarios are international economic cooperation and the degree of
privatisation of former government tasks. International developments influence the
Dutch economy heavily and the scenarios unfold in high or low international
cooperation. The study states that European countries will face further aging
population and individualization in the future. Also wage-inequalities are expected to
grow further. The results of the four scenarios foresee an increase in freight transport,
especially in the international scenarios. Moreover, passenger car transport will
increase its share on the expense of public transport. The assumption of a declining
population leads to a decreased transport demand and the expected future
infrastructure investments up to 2040. The study is old with data from 2002 and an
update is under development. Still the existing 4 scenarios do provide a complete
picture and the Global Economy and Regional Communities are still consistent with the
current socio-economic situation.

NL, MIRT 2014

The MIRT 2014 was mentioned earlier for its infrastructure projects. This study covers
forecasts for specific infrastructure sections or locations, for example the future lock
capacities or the throughput of a bridge or a train station. Additionally an informative
road congestion top-50 is presented. The goal of the document is however not to
present a unified measure or complete picture of the future infrastructure in the
Netherlands.

DE, Prognose der deutschlandweiten Verkehrsverflechtungen 2025,
Grundkonzeption fiir den Bundesverkehrswegeplan 2015

This is a study on long-term forecasts to be used as basis for infrastructure planning.
The study is commissioned by the Federal Ministry for Transport, Building and Urban
Development and performed by a research consortium led by Intraplan Consult. The
2025 traffic forecast extends the existing forecast of the Federal Transport
Infrastructure Plan (Bundesverkehrswegeplan). The socio-economic trends from 2004
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are forecasted until the year 2025. An integrated transport network for the road, rail
and waterway transport was created with the involvement of ports and airports as
linkage points, this therefore allows the mapping of multimodal transport, including
aviation and maritime-forecast (published in 2007). The forecasted results of freight
and passenger data serve as a framework and main data basis for the further
development of transport planning in federal and state governments. The data is used
to verify the current and future plans of the Federal Transport Infrastructure Planning
for road, rail and waterway. The information is essential for control of investments in
transport infrastructure and for targeted development of transport policies and
programmes.

CH, Perspektiven des Schweizerischen Personenverkehrs bis 2030

The expert report on the outlook for Swiss passenger traffic up to 2030 is
commissioned by the Federal Office for Spatial Development (ARE). The study is
accompanied by the freight perspectives up to 2030. The goal of the study is to
combine a number of contemporary fundamental studies on passenger transport. This
is the quantitative basis for transport decisions to keep up with the changing nature of
mobility demand, structure and policy environment. EXxisting studies provide more
insight in the behaviour of transalpine traffic and urban transport, the forecast adds
new socio-economic determinants and spatial planning policy scenarios. The new
passenger perspectives are developed in the form of a base and three alternative
scenarios. The base scenario continues the trends from the past. The “cities network
and growth scenario”, has the most economic growth and counts on effective policy to
create a strong network between urban regions. The third “Dispersion and stagnation”
scenario is the opposite: weak networks and weak economic growth. The final scenario
assumes energy resource scarcity and therefore a policy to decrease transport to more
local regional levels. The results of the work is that the use of public transportation, in
particular, is expected to expand most rapidly and could raise its share of the modal
split by up to almost seven percentage points, depending on the scenario. That being
said, road transport will continue to dominate the transport picture in the future.

CH, perspektiven des Schweizerischen Giiterverkehrs bis 2030

This programme is a forecast study for freight performed by Progtrans and Infras. The
study provides data on traffic nature (domestic, import, export and transit), goods
type for road and rail from 1998 up to 2030. The Swiss Federal Office for Spatial
Planning drew up scenarios. The baseline continues the existing trends. The first
scenario assumes economic growth, internationalization and stimulation of rail, also by
other countries. The stagnation and weak rail is the second scenario. The road
capacity will be expanded selectively where it is particularly necessary, instead. In the
scenario, the total volume of freight traffic on Switzerland's roads and railways could
rise from today's 24 billion tonne-kilometres a year to between 31 and 42 billion
tonne-kilometres (+32% to +78%) by 2030. Rail, in particular, will experience
extremely dynamic growth in the future and will be able to expand its market share
appreciably in the wake of a trend turnaround. Meanwhile, transit freight traffic will
continue to gain importance.

IT, Piano Nazionale della Logistica 2012-2020 (National Plan for Logistics
2012-2020)

This Plan, developed by the Ministry of Infrastructures and Transports, outlines the
policy reforms and infrastructural interventions to be carried out in various transport
sectors (e.g. rail freight transport, road to sea transport, ports, air freight transport,
logistic platforms etc.) to foster the productivity and competitiveness of the country’s
logistic system by 2020. In particular, the Plan in structured along 10 strategic

December 2014 48



Study on the Rhine-Alpine Core Network Corridor - Final Report

guidelines and 51 priority actions whose implementation is expected to achieve the
greatest results with the minimum financial commitment.

BE, Masterplan for inland waterway transport on Flemish waterways -
horizon 2020

Produced in 2014 by the infrastructure managers NV De Scheepvaart and Waterwegen
& Zeekanaal NV, the master plan focuses on freight transport of Inland Waterways in
the north of Belgium (Flanders). The plan comprises that investments and initiatives
up to 2020 (with a look ahead to 2030) that the two agencies believe are necessary if
the Flemish inland waterways network is to offer solutions to future challenges in the
areas of logistics and transport, the environment and efficient use of space. The
investments are described and their costs are planned. Flanders maintains a network
of more than 100km of waterways that is linked to the Flemish seaports, to the
waterways of the other regions of Belgium and to the inland waterway networks of
The Netherlands and France. After achieving strong growth figures between 1999 and
2008, inland waterway transport went through a consolidation in Flanders due to the
economic difficulties in the years that followed.

EU, Energy, Transport and GHG Emissions Trends to 2050, Reference scenario
2013

This study is important for a Europe-wide overview describing the national
macroeconomic assumptions, market and commodity trends as well as transport- and
environment- related trends and the national forecasts for the energy and transport
sectors. The forecasts are available for passenger and freight per country and mode.
Between 2010 and 2030, it is foreseen that the transport sector will grow significantly,
demonstrating positive trends for passenger and more significantly freight demand.
The study, an update of 2003, uses as basis 2010 data and therefore takes into
consideration the 2008 recession effects.

KIM 2012 Multimodale achterlandknooppunten in Nederland

These studies evaluate national container capacities. Container terminal capacity in
The Netherlands is described in the study as sufficient for 2008. In future with modal
shift (from road to IWT and rail) and higher transport volumes in general there is a
shortage in the highest scenario. A number of regions in The Netherlands were
identified as having limited access to existing terminals. Plans were executed to
improve access so that The Netherlands has a large network of container terminals.

Entwicklungskonzept Kombinierter Verkehr 2025 in Deutschland

A development concept for combined transport in Germany is established with a time
horizon of 2025 by the Federal Ministry for Transport, Building and Urban
Development. The report provides rail and road the licensing authorities (Federal
Railway Authority, Waterways and Shipping Directorate West) as a decision support
for future applications. The existing terminal network is mapped and catchment areas
are defined on the basis of the existing network of terminals and transport
development. In addition to traffic and terminal handling capacity analyses, the
forecasted figures for the 2025 spatial demand are determined for rail as well as the
water transhipment capacity.

Grossterminalstudie (Switzerland)

This terminal study is commissioned by the Swiss Federal Office of Transport.
Intermodal transport is important for Swiss rail volume growth. The study identifies
future terminal needs by analysing the current situation and the future development,
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in order to deduce the need for additional terminals. The focus is on the cross-border
traffic and its distribution in Switzerland. Future demand scenarios of the study show
an increase of transport between 2010 and 2030. The study proposes to establish 2
large road/rail Gateway terminals for transhipment import/export traffic from the
seaports Gateway terminal Limmattal and Basel-North. Governance issues are
discussed on ownership and responsibilities. Actual discussion state is that the
Limmattal terminal has only secondary priority compared to Basel North. The
finalization is expected to be delayed.

Terminal Study on the Freight Corridor (Panteia, HaCon, Rapp Trans, Gruppo
Clas)

The terminal study of 2008 first identifies the relevant terminals on the freight corridor
Rotterdam-Genoa (before the inclusion of Belgium). Then the current utilization is
calculated for each country. Due to the large expected growth in 2008 a future
capacity bottleneck was identified.

The existing projects for further intermodal success are: new hub in Basel, replacing
Basel Wolf; various planned measures in Germany (mainly the extension of existing
important terminals) plus the “new Duisburg hub”; new inland terminal in The
Netherlands. A terminal platform with an admission for all stakeholders is
recommended. The stakeholders are Terminal Operators, Intermodal Operators,
Railway Undertakings and Infrastructure Managers.
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3.5 Governance studies and strategy papers

Rail Freight Corridor Rhine-Alpine (RFC1; supported by 2012-DE-94085-S)

Rail Freight Corridor Rhine-Alpine (RFC1l) has a multi-stakeholder governance
structure. Transport ministries of the countries on the corridor make up the Executive
Board. Infrastructure managers form the Management Board and Working Groups with
divided responsibilities that bring all stakeholders in the decision making process. A
corridor-wide one-stop-shop eases the communication. The action 2012-DE-94085-S
helped set up this structure. Additionally the action helped in developing a Corridor
Information Management Tool and preparation in setting up a one-stop shop for rail
international freight capacity. Rail freight operations needed improvements to create a
modal shift from road to rail. A final element of the study is focussed on improvements
in rail operations.

Consolidation and strengthening of the corridor Upper Rhine as a central hub
for the TEN-T network (2011-EU-95029-S)

The geographical area of the upper Rhine is tri-national with France, Switzerland and
Germany. Coordination between ports is difficult, but cross-border cooperation is even
more challenging. The project’s aim is to produce a more coherent and more efficient
transport policy in the region. The final goal is to obtain a joint investment plan and to
develop a long-term governance structure. To enable this, a study review, a market
study and existing projects are evaluated. The methods of governance for the
implementation of the master plan and the mode of funding the investment plans will
be defined at the end of the action.

LNG Masterplan for Rhine-Main-Danube (2012-EU-18067-S)

The Action's overall objective is to prepare and launch the full-scale deployment of
LNG as environmental friendly and efficient fuel in the inland navigation sector within
the Priority Project 18 Rhine/Meuse-Main-Danube axis. It is a combined effort from
sea and inland ports, authorities and barge and terminal operators, as well as logistic
service providers, which will remove market barriers and take the first steps in
realising a new LNG supply chain with IWT as pioneer market enabling LNG to reach
other pioneer markets like the public (transport) sector and the heavy duty transport
industry (buses, garbage collection trucks, city logistics) and the energy industry.

Impulse to Dynamic Inland Waterway transport (IDVV)

The Dutch government set up a programme called Impulse to Dynamic Inland
Waterway transport to increase the use of inland waterways. The waterways are
already used intensively in The Netherlands, yet there is superfluous technical
capacity. Waterways must be navigable and safe with high volumes of traffic. Policy is
directed at high quality waterways management & maintenance, construction and
traffic management and focuses on container transport. Traffic management
(information systems) will be between shippers and carriers. Other elements of IDVV
are developed Hub-Hop concepts in IWT. These provide an example of how to
operationally deal with fragmented container terminals at one transport node.
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3.6 Conclusions of the study review

The study review highlights important studies on the corridor after careful analysis.
EU-wide studies are reviewed, as well as corridor wide and national studies. Other
noteworthy studies are in the annex. The studies provided valuable support on:
identification of stakeholders, characteristics of the corridor, bottlenecks / critical
issues, the multimodal transport market study and projects of the implantation plan.
However these sections have had more input than studies alone and the relevant
conclusion can be found in the respective sections.

The highlighted studies are clustered in four categories (1) Macro-region documents
for the planning and development of transport, (2) Study and planning documents of
infrastructure projects, (3) Studies of transport development and (4) future scenarios
in selected topics and or areas and the last category of Governance studies and
strategy papers.

During the review, it was pointed out that studies are multi-themed, i.e. their content
is not limited to only one theme. For example, there are studies containing technical
information as well as traffic data, financing information et cetera. Moreover, the high
number of studies pointed out that the Rhine-Alpine multimodal corridor is not a new
concept and there is ample and also public material available.

Most of the studies described more than one mode of transport and some of them also
included multimodal logistics. Overall, for the countries, most studies are identified for
rail and inland waterways. Road is not identified often as a separate entity. Only for
the national infrastructure projects there is road and road is often taken into account
combined with other modes of transport. The coverage of the other modes is very
sufficient. In addition, there is a strong focus on freight transport. Most countries on
the corridor have a similar thematic variety; forecasting, planning and investment
plans are a common subject. The German (2003) and Dutch forecasts are soon
outdated, new forecasts are in preparation. Others do take the economic downturn of
the recent few years into account.

The national transport plans and the rail freight corridor transport market study
provide the most information combined in one source. All documents are fragmented
in information; this explains the long list of studies. To exhaustively cover all
geographical areas, all transport modes and all relevant transport themes of the
corridor, more than 230 relevant studies were identified.

What was found missing during the study review was the cross-border element. This
type of study was found in minority compared to national or local subjects. The
highlighted port studies of Amsterdam, Rotterdam, Genoa and the Belgian maritime
ports set an example for cross border studies.

Also a general overview, corridor wide on externalities are missing in the current
available set of public studies. The issue of public involvement is only relevant on local
level and therefore there are no cross-border studies available. Environmental
externalities are treated in individual rail freight and IWT studies, yet both modes of
transport claim to some degree the same modal shift potential which is conflicting.
Improving either the scope cross-border or any form of externalities would be
beneficial for the corridor.
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4 Elements of the work plan

The elements of the work plan are defined in the TEN-T Regulation®®, Article 47. The
work plan includes the following elements:

Characteristics of the corridor:

o

(¢]

description of technical infrastructure parameters for each transport
mode (cp. chapter 4.2);

identification of critical issues on the corridor: e.g. cross border
sections, bottlenecks, interoperability, intermodality, operational and
administrative barriers (cp. chapter 4.2);

transport market study (cp. chapter 4.3);

Objectives of the corridor which are in line with the objectives and priorities of
the TEN-T Regulation and measurable KPIs (cp. chapter 4.4);

Implementation plan with:

(@]

programme of measures: plan for the removal of physical, technical,
operational and administrative barriers between and within transport
modes and for the enhancement of efficient multimodal transport and
services (cp. chapter 4.5.1);

a list of projects for the for the extension, renewal or redeployment of
transport infrastructure with investment required and envisaged finance
sources (cp. chapter 4.5.2);

a deployment plan for traffic management systems (cp. chapters 4.5.3
and 4.5.4);

additional elements such as measures to improve impacts of climate
change and measures to mitigate negative environmental impacts (e.g.
greenhouse gases emissions, noise).

The work plan should also include public consultations which support its development
and implementation.

In the context of this report, the elaboration of the work plan follows the methodology
described in Figure 4.

13 TEN-T Regulation 1315/2013
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Figure 4: Structure of the Work Plan
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According the settings defined in Article 47, the work plan was elaborated based the
preceding working steps (data gathering for the TENtec system, study review and the
analysis of pre-identified projects, stakeholder involvement and an ongoing
identification of projects).

The stakeholder involvement is a continuous process during the entire corridor study
consisting of both the discussion and results of the four Corridor Fora and the working
groups “inland waterway and ports” and “regions” as well as multiple bilateral co-
ordination processes between consultants and stakeholders (in particular Member
States representatives and infrastructure managers). The stakeholder’s involvement
has a strong influence on all elements of the work plan. The identification of projects is
based both on the pre-identified projects (Tender specifications and TEN-T Regulation
1316/2013) and the critical issues described in the corridor characteristics.

In a first step, the corridor characteristics, consisting of a TEN-T compliance analysis,
a Transport Market Study and the identification of critical issues, were defined. The
corridor characteristics are key elements for the derivation of the corridor objectives
the clustering of the identified critical issues as well as the respective project
categories, and finally, for the identification of projects.

Considering the general European TEN-T policy, the corridor objectives were derived
from the results of the TEN-T compliance analysis, the main findings of the Transport
Market Study and the identified critical issues. In a next step, important critical issues
have been conveyed into measurable key performance indicators (KPI).

Due to their extensive number, the critical issues were grouped into main clusters
which are also used for the categorisation of the projects in the implementation plan.
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Using the before mentioned corridor objectives and the projects categories, in the final
step, the implementation plan was developed. The implementation plan consists of a
programme of measures (plan for the removal of physical, technical, operational and
administrative barriers).

Following this programme of measures, respective projects were identified for the
development of the Core Network Corridor until 2030. For traffic management systems
(ERTMS and RIS), specific deployment plans were prepared.

If available for the identified projects, information on investments and the financing
sources are described. Additionally, elements such as measures to improve impacts of
climate change and measures to mitigate negative environmental impacts (e.g.
greenhouse gases emissions, noise) are integrated into the implementation plan.

4.1 Summary of the work plan

This summary describes the main results of the elaboration of the work plan for the
Core Network of the Rhine-Alpine Corridor until 2030.

Corridor alignment

A global description of the Rhine-Alpine Corridor outline was given in the Tender
Specifications'* to this corridor study: “It [the Rhine-Alpine Corridor] connects the
North Sea ports of Rotterdam and Antwerpen to the Mediterranean basin in Genoa, via
Switzerland and some of the major economic centres of the western EU. This
multimodal corridor (including the Rhine basin) will provide connections to several
east-west axes.” Concerned countries are: The Netherlands, Belgium, Germany,
Switzerland, Northern Italy and the eastern part of France, namely the Strasbourg
area, and Luxembourg (Moselle).

The outline of the Rhine-Alpine Corridor is provided in Annex 1 of the TEN-T
Regulation 1316/2013. Main parts of the corridor are:

= Genova - Milano - Lugano - Basel;

= Genova - Novara - Brig — Bern — Basel - Karlsruhe - Mannheim - Mainz —
Koblenz - Kdln;

= KoIn - Dusseldorf — Duisburg — Nijmegen/Arnhem - Utrecht — Amsterdam;
= Nijmegen - Rotterdam - Vlissingen;
= Koln - Liége - Bruxelles/Brussel — Ghent;

= Liége - Antwerpen - Ghent - Zeebrugge.

14 call for tenders MOVE/B1/2012-573 of the European Commission (Directorate-General for Mobility and
Transport) of 16 July 2013

December 2014 55



Study on the Rhine-Alpine Core Network Corridor - Final Report

Figure 5: Alignment of the Rhine-Alpine Corridor (all modes) and nodes
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As the figure above shows, there is a continuous core infrastructure network for
railway and road, meaning (at least one) end-to-end connection between
Rotterdam/Zeebrugge - Genoa. For IWW, the situation is more complex; while
Switzerland only has a small part of IWW (21km in the Basel area) and Italy no
aligned inland waterway network at all, the Belgian waterways are assigned to another
corridor (namely North Sea-Mediterranean). Nonetheless they are of importance for
the Rhine-Alpine Corridor as many of its flows are important and large cross-border
flows, going from Belgium towards The Netherlands and Germany. Data about these
transport flows are used for the analyses of the transport market study but the
Belgian IWW projects will not be discussed in this report. For passenger transport, the
relevant roads are almost exclusively motorways, but with a high level of maturity of
the infrastructure not always adapted to current demand levels. The rail passenger
services are operating across borders. Several sections are dedicated high speed rail
lines. Alternative routings are available for cases of disruptions. The airports along the
corridor are of high important for passenger service, including the hub airports in
Frankfurt, Amsterdam, Zurich, Brussels and Milano.

Stakeholder consultation

The elaboration process of the work plan pursued a stakeholder approach, which seeks
to involve stakeholders incrementally via four Corridor Fora. The Corridor Forum is a
consultative body, adding specific geographic or thematic inputs, which is provided as
a basis of discussion. Thus, the work plan will be the result of a broad consultation
process, ensuring the acceptance and implementation of measures. In general,
Member States had to agree on the participation of stakeholders in the forum.
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Based on the framework conditions and the consultants’ experiences and corridor
knowledge, the consortium identified a total of 412 stakeholders including all
countries, transport modes and different levels of players who are relevant for the
corridor. Related to the completed and envisaged Corridor Fora and working groups,
the list was continuously extended and updated.

= At the first Corridor Forum, only representatives from the Member States’
Ministries (The Netherlands, Belgium, Germany, Italy and France) participated.

= For the second Corridor Forum, also representatives from Switzerland and
infrastructure managers for IWW, ports and rail, including the Rail Freight
Corridor Rhine-Alpine were invited.

= For the third Corridor Forum, also regional authorities and stakeholders from
airport and road infrastructure were invited.

= The participants of the third Corridor Forum were also invited for the fourth
Corridor Forum.

In order to keep the Corridor Fora manageable, it was agreed that working group
meetings will take place around the third and the fourth Corridor Forum. The first
working group meeting involved stakeholders from ports and inland waterways, while
the second working group integrated the concerned regions.

The consultation of civil society, user organisations and representative organisations
will be done by the corridor Coordinators outside the Corridor Forum meetings, e.g.
when being on mission in the respective Member States and/or through other events
along the corridor.

Study review

Main task of the study review was the set-up of a comprehensive database to provide
information about:

= Characteristics of the corridor

= Compliance with requirements as defined in the Regulation 1315/2013
1316/2013

= ldentification of additional bottlenecks and missing links

= Highlights already finalised, ongoing and planned measures to improve the
corridor according to TEN-T standards and for the elimination of bottlenecks
and missing links

Additional input for the study review was provided by the participants of the
respective Corridor Fora. The results of the study analysis are important pillars for the
further tasks, namely the corridor characteristics, the Transport Market Study and the
corridor objectives.

The study review highlights important reports analysing the corridor on EU-wide,
corridor-wide and national level (for an exhaustive study list see Annex 4). The
relevant studies are clustered in four categories:

= Macro-region documents for the planning and development of transport,
covering the development of the transport modes and multimodality along the
corridor, in particular rail with ERTMS, inland waterway with RIS deployment
and the development of the northern seaports;

= Study and planning documents of infrastructure projects, focusing on measures
and studies on a national level to tackle micro-regional bottlenecks;
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= Studies of transport development, covering long-term forecasts and long-term
market evolution for all relevant modes and corridor countries for both
passenger and freight transport;

= Governance studies and strategy papers.

Corridor characteristics and critical issues

The work on the corridor characteristics was divided into two steps. At first, the entire
core infrastructure was checked against the requirements for the corridor
infrastructure in the TEN-T Regulation. In this step, the technical parameters of the
infrastructure per transport mode were identified and the sections or facilities which
do not fulfil these standards were highlighted. The resulting critical issues were, in a
second working step, analysed as well as bottlenecks and missing links based on the
study review, discussions with Member States and stakeholders at the Corridor Fora
as well as the expert consortium.

The corridor characteristics summarise the technical parameters of the infrastructure
for each transport mode. The TEN-T compliance analysis revealed for rail that the
electrification and required minimum track gauge are fully implemented on the entire
corridor. Freight train speeds of more than 100km/h and a 22.5t axle load are enabled
on more than 92% of all rail sections. Today, the operation of 740m long trains is
feasible on 87% of the section, while in Belgium and Germany timetable limitations
apply, in Italy the maximum train length is at 600m. Also the deployment of ERTMS is
still in its early stages with only 12.3% of sections equipped on the corridor. Further
roll-out plans are considered in the ERTMS deployment plan (cp. chapter 4.5.3). While
the infrastructure is widely in compliance per design, other operational factors such as
safety and the prevention of noise emissions have to be considered in new projects.
Rail noise is repeatedly identified as a critical issue for sections running through
densely populated areas. Throughout the corridor, several sections have been
identified where demand exceeds the available capacity. On the network, the travel
times could be shortened and main rail hubs could be optimised for better accessibility
and service quality.

The road infrastructure is almost fully compliant with the TEN-T requirements. Two
thirds of the relevant roads are equipped with tolling systems. Nevertheless,
infrastructure utilisation shows identified congestion hot-spots along the multiple
urban areas along the motorways and limited truck parking capacity. Border crossing
issues are identified in and out of Switzerland. Since road transport is one of the main
sources for greenhouse gas emissions, clean fuel alternatives are of priority. Currently
about 849% of sections have access to a station in the required range, the real
challenge is to stimulate the demand for clean fuelled vehicles, the sufficient supply is
a prerequisite. The main passenger hub airports are all connected to the rail network.
Improvements are needed for six freight hubs and lower capacity airports where rail
connections should be established by 2050.

The IWW development shows only partial limitations of the technical requirements;
the German sections along Rhine, Neckar and Moselle require draught extensions,
removal of height limitations under bridges and lock capacity upgrades. The guidance
via River Information Services is seen as crucial for cross-border traffic; further
coordination is needed for a consistent implementation. As IWW serves as an
important hinterland connection for maritime transports, the accessibility in the
seaport areas and larger urban areas along the river network needs to be secured.
Also the dissemination of clean fuel alternatives can be regarded as a critical issue. In
the light of ambitious greenhouse gas emission targets, this can be an important
factor. In the coming years, efforts have to be made to supply ports with sufficient
alternative clean fuels.
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The eight seaports face bottlenecks in their accessibility. Capacity issues are a
relevant future topic, when developments and higher demand also require a stronger
hinterland connection and better maritime access.

For rail-road terminals and the multimodality operations along the corridor,
bottlenecks are identified regarding the capacity of terminals and inland ports.
Projects to mitigate critical issues are related to multiple regions in order to increase
capacity within terminals and the connecting infrastructure. Of importance is also to
strengthen the communication across borders, the interoperability and accessibility for
all modes.

Based on the identified critical issues, a categorisation has been carried out in order to
cluster these issues. This process was closely coordinated with the corridor Advisor for
the Rhine-Alpine Corridor.

= Capacity/Bottleneck: network capacity issues, e.g. road congestion in urban
nodes, IWW lock capacity, rail capacity;

= Missing link: e.g. in highway systems and rail high speed network;

= Interoperability/Compliance with TEN-T standards: technical compatibility of
infrastructure, vehicles and systems, e.g. missing ERTMS, RIS, ITS
deployment;

= Multimodality: issues facilitating multimodal transport services for freight and
passenger transport e.g. terminal capacity issues
(expansion/upgrade/construction);

= Last-mile connection: issues regarding last-mile connection, e.g. lack of rail
connections to airports, inland ports and seaports;

= Externalities/Sustainability/Innovation: issues regarding negative transport
externalities, e.g. noise, pollution, accidents, low transport quality; innovation
issues tackled by e.g. pilot projects (LNG deployment, e-freight, tracking and
tracing);

= Urban areas: issues in and around urban areas calling for actions on
implementing/facilitating TEN-T transport infrastructure according TEN-T
Regulation 1315/2013, Annex Il, part 1;

= Cross-border: issues addressing cross-border sections according TEN-T
Regulation 1315/2013 Article 3 and Annex Il, part 1.

These clusters provide a common structure for the following working steps and the
final categorisation of projects.

Transport market study

The Transport Market Study (TMS) for the Rhine-Alpine Corridor analyses the current
and prospective market conditions combined to the -current and future- utilisation
levels of modes. To this end, the TMS looks into the current and future socioeconomic
framework in the corridor area, the current and future - freight demand-related -
market characteristics as well as the capacity utilisation and additional supply features
which could impact the performance of modes in the corridor. The TMS, finally,
provides a number of suggestions for the implementation of a well-functioning
multimodal corridor.
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Current market characteristics®

The cross-border traffic within the Rhine-Alpine Corridor is multimodal: 12% rail, 34%
road and 54% inland waterways ; it is estimated at 371.9 million tonnes covering 37%
of the total estimated demand in the defined network area including all flows
(international and domestic). The relatively sovereign position of inland waterways -
202 million tonnes - is due to the strong transport flows between The Netherlands,
Belgium and Germany (178 million tonnes). Inland waterway is also the dominant
mode of transport from France to Belgium and The Netherlands whereas for the other
corridor destinations, the demand is transported mainly by road. The rest of the flows
represent 17% of the international demand. The transport flows from/to Switzerland
account for more than 27 million tonnes (or 7.6% of the total corridor activity) and
from/to Italy for almost 25 million tonnes (or 6.7% of the total corridor activity).
Finally, the international freight flows for France (Strasbourg/Mulhouse region) are
estimated at 19 million tonnes (or 5.3% of the total corridor activity). The main cross-
border commodities are machinery and transport equipment, fuel products (liquid and
dry bulk), building material and ores, highlighting the strong presence of containerised
transport in the corridor. The favoured mode of transport for these commodities
(hinterland transport) is inland waterways followed by road.

The study also focussed its analysis on the various seaports and inland ports. The
corridor brings together eight major seaports with more than 700 million tonnes
throughput. In its territory, the Rhine-Alpine Corridor is linked to almost 75% of the
port activities in the Hamburg - Le Havre range, involving ports, such as Antwerp,
Rotterdam and Amsterdam with distinct inland waterway hinterland connections. This
reinforces the position of inland waterways and explains their competitive edge
compared to rail. Overall, whereas the recession had a strong impact -as expected-
on the freight demand, the volumes from recent port reports demonstrate a positive
growth in demand for the last two years, implying that the recovery phase for freight
has started.

Future Corridor:

The corridor countries expect a moderate economic as well as demographic growth in
the upcoming years; this has a moderate impact on the demand. Looking at the
national and regional scenarios, the average annual growth rates vary between 1%
and 2.5%. Belgium and The Netherlands expect the highest growth rates (more than
2%) whereas Germany and Switzerland expect moderate growth rates below 2%
annually. The region of Alsace was expected high annual growth of 3% up to 2025.
Most national projections expect increased transit, imports and exports (more
international traffic), with road still being sovereign for the hinterland transport and a
potential growth for rail compared to inland waterways. These projections are
however, not corridor-specific. To this end, the NEAC-10 model was employed using
three runs: the 2010 (basis), the 2050 (baseline) and the 2050 (compliance); whereas
the baseline projection is based only on socioeconomic assumptions, the compliance
projection expects the full compliance by 2050 to the TEN-T standards. These
scenarios were strictly defined for the corridor alignment and demonstrated the
potential growth, given the relevant assumptions, on the corridor network.

Based on the baseline run, the freight demand expects a moderate growth up to 2050,
ranging from -on average- 1.2% annually for road, 1.4% for rail and 1.5% for inland
waterways. This would mean a 65% increase of the road demand, 57% for rail and
58% for inland waterways. Applying the policy interventions on the compliance
scenario, these 2010-2050 growths become 60%, 75% and 61% respectively. The
significant growth in rail is explained through the lower travel times and costs
assumptions. On the other hand, road is becoming more expensive and time

1% based on 2010 ETIS data
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consuming and thus causing a shift to rail. Inland waterways will remain more or less
at the same level, due to their low costs of transport and the maturity of the mode in
the corridor. In terms of the market, the analysis showed that imports and exports
(combined) occupy the highest share (more than 50%), followed by transit (around
25%, particularly high in the case of Switzerland). This is maintained also in the future
scenarios, with transit gaining a share of 3% (reaching 28% of the total market) from
domestic transport. In both scenarios, import and exports shares remain close to
55%. Mode-wise, for 2010, the analysis highlighted the sovereignty of inland
waterways on the network; in terms of demand, the share is almost 70%, leaving
road at 21% and rail at 9%. These shares in the baseline scenario remained the same
whereas for the compliance scenario, there was a small shift from inland waterways to
rail. The mode performance in tonne-kilometre shows the effect of the long-term
distance transport for rail and the effect of short distance travel for road and inland
waterways; the modal split based on tonne-km for 2010 was estimated at 51% for
inland waterways, 29% for road and 20% for rail. In the compliance scenario, by
2050, the rail share is expected to grow by 2%, again gaining market shares from
both road and inland waterways.

The analysis at link level demonstrates a higher growth trend for the central part of
the corridor, especially for rail (in the area close to Kdln, Frankfurt and Mannheim,
followed by a strong presence through Switzerland and Italy). For inland waterways,
the links from Rotterdam following the Rhine to Duisburg and then to Frankfurt are the
busiest ones in the network. For road, the main growth potential is demonstrated
around urban areas. This increase in capacity demand by 2050 was also confirmed in
the supply side analysis for the corridor, in terms of both network and terminal
capacity. There were several examples provided, such as the future network utilisation
by DB Netz or the future terminal capacity needs by HaCon (2012) or the lock capacity
in Amsterdam, which stressed that this growth cannot be accommodated. For road,
next to the network limitations causing congestion around urban nodes, the capacity
of rail-road terminals could also be affected by the demand growth (e.g. in Milano or
Basel).

The supply analysis also indicated opportunities for a multimodal well-functioning
Rhine-Alpine Corridor. The development of multimodal sites, longer trains, new
services and better collaboration among stakeholders was mentioned as possible
service-side improvements. The deployment of traffic management systems such as
ERTMS, RIS and ITS could further improve the coordination, decrease the waiting
times and increase transport safety. Finally, alternative fuel systems and noise
measures could contribute to the environmental-friendly growth of the corridor,
supporting both the growth of the transport services with limited effect on the
surroundings. The latter is particularly important as the growing transport needs are
identified close to the urban nodes deteriorating the quality of life.

Corridor objectives

General European objectives are identified, from which some specific objectives for the
Rhine-Alpine Corridor are deflected. The corridor objectives can be clustered into the
following subdivisions:

The global objective — “The trans-European transport network shall strengthen the
social, economic and territorial cohesion of the Union and contribute to the creation of
a single European transport area”” - can be declined in four main topics:

= Territorial and structural cohesion: the Core Network must ensure accessibility
and connectivity of all regions of the European Union;

= Efficiency between different networks: the removal of bottlenecks, the increase
in capacity of over-utilised sections and the bridging of missing links within
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Member States' territories and between them must be a priority for the
European network;

Transport sustainability: all transport modes must be developed in view of
addressing concerns regarding sustainability and economic efficiency;

Increase in the benefits for the users: the European transport network must
answer to the mobility and transport needs of its users.

Core network corridors should also address wider transport policy objectives and
facilitate interoperability, modal integration and multimodal options”®. These corridors
should ensure a seamless national and international transport by all kinds of transport
modes, minimise environmental impacts and increase competitiveness.

Modal objectives have been defined, regarding:

Multimodality and intermodality in the corridor: interconnection of transport
modes at the nodes, real-time information in the transport chain,
communication to the users at the stations, freight transhipment, etc.;

Railways transport: ERTMS-equipped infrastructure, interoperability of national
networks, full electrification, safety, multimodal nodes connected to rail, etc.;

Road transport: reduction of congestion, interoperability on the network,
safety, availability of clean fuels, reduction of emissions, etc.;

Seaports, inland ports and inland waterways transport: minimum of CEMT class
IV, adequate capacity of transport, continuous bridge clearance, good
navigability, River Information Services (RIS), interconnection of ports and
railway lines, roads, etc.;

Air transport: at least one terminal accessible to all operators, implementation
of Single European Sky, availability of clean fuels.

Specific objectives for the Rhine-Alpine Corridor are about:

Improving cross-border sections;

Improving capacity and remove bottlenecks;
Eliminating missing links;

Interoperability / compliance with TEN-T standards;
Developing multimodality;

Improving last mile connection;

Tackling externalities / sustainability / innovation;

Considering impacts on urban areas.

Programme of measures

The programme of measures defines the framework for the corridor work plan. The
core results of the previous working steps are summarised, consolidated and
condensed. Necessary measures for the improvement of the transport infrastructure
are derived by matching:

The results of the transport market study, defining quantitative requirements;
and

16 EU-Regulation 1315/2013, Article 4
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= The corridor objectives, which are defining qualitative requirements from the
point of view of the TEN-T policy and transport market stakeholders, mirrored
against the current corridor characteristics.

The programme of measures delivers a comprehensive overview on necessary
activities to promote the efficient development of the corridor Core Network by 2030
in accordance with the TEN-T Regulation 1315/2013 considering the relevance and
importance for the Rhine-Alpine Corridor. Single measures were classified according to
rail, road, IWW, ports, airports and rail-road terminals.

To go in line with the general objectives of the TEN-T Regulation 1315/2013, the Core
Network shall enable the accessibility and connectivity of all regions. Road plays a
major role in setting up this objective by providing interconnections between transport
infrastructure of long-distance traffic and regional or local traffic. As the roads on the
corridor have to be either express roads or motorways, this goal can be further
developed by e.g. the modernisation of restricting links in the existing network. Safety
of road transport is another main objective of the regulation. This implies measures
for the modernisation of the road network, of e.g. outdated road sections, bridges,
parking areas, etc. To reduce for instance the air pollution and enable sustainable and
low-emission road traffic, improving the use of clean fuels is another main topic for
road.

For inland waterways and ports, there is a set of strategic requirements defined by the
regulation. They shall be maintained so as to preserve good navigation status, while
respecting the applicable environmental law and thus protecting the environment and
of biodiversity. Thus River Information Services (RIS) for inland waterways, but also
LNG or onshore power supply play a big role for achieving those goals. But also
measures to remove capacity bottlenecks such as the expansion of lock chambers or
mooring places are considered, as well as measures to remove missing links (rail, road
access) for enabling efficient multimodal interconnections.

Airports are part of the air transport infrastructure as per definition. The regulation
defines also several priorities for airports, such as supporting the implementation of
the Single European Sky or the improvement of rail and road connections
(multimodality), taking the mitigation of the environmental impact from aviation into
account. In compliance with those priorities, which are aiming at a safe and efficient
utilisation of airspace, and the requirements on airport infrastructure, the respective
airport measures were defined.

Terminals are a key component to ensure road-competitive intermodal transport
services throughout Europe since they have to ensure an efficient and safe
interchange between road, rail and other transport modes (inland waterway, short sea
shipping including ferries). The capacity of a terminal is determined by a couple of
factors, which cannot all be influenced by the terminal manager. The primary
influences are the position of the terminal within the rail and road network, the size
and shape of the real estate, the length of the transhipment tracks, and the number
and capabilities of the handling equipment. One can discuss if the existing and to be
built transhipment tracks have to have a usable length of 740m to be consistent with
the targeted value for the permitted train length on the Trans-European core rail
network by 2030 (TEN-T Regulation 1315/2013, Article 39, number 2a). On the one
hand, it would be desirable if the “full” train could enter the terminal without further
manipulation and if the terminal tracks could have the same length, though. On the
other hand not each and every train will use the full length and the terminals tracks
may be linked via a reception siding that allows to split the train into groups suitable
for the maximum permitted handling track length. At this stage it can be
recommended that at least new built terminals should argue carefully if their handling
tracks are below the target value of 740m.
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Implementation plan

The implementation plan is based on the identification of projects (which itself were
the result of the pre-identified projects and the corridor characteristics) and influenced
by involvement of stakeholders in the Corridor Fora as well as by the bilateral
coordination with the involved countries.

To tackle all the critical issues and bottlenecks described in the corridor
characteristics, the implementation plan foresees the realisation of in total 175
projects located in the Core Network of the Rhine-Alpine Corridor. Thereof 30 projects
are assigned to Switzerland and have to be regarded separately.

Out of the remaining 145 projects, the majority (60) is assigned to rail. Following are
inland waterways (28), seaports (19) and road (15). Inland ports (9), airports (7) and
rail-road terminals (7) only have a small share.

Regarding allocation of projects to the respective Member State it becomes obvious
that most projects are taking place in Italy (57). Germany has 31 assigned projects,
The Netherlands 22, Belgium 15 and France 11. Additionally, there are 9 projects
involving multiple countries.

The available project cost information amount to a total volume of €47,615 M. This
information should be handled with caution as for 19 projects, specific information on
project costs is not available yet.

In general, most projects (74) are planned to be finalised by 2020 latest. This
concerns especially inland ports, seaports and inland waterway, where 37 out of in
total 56 are expected to finish before the end of 2020. For 30 projects there is no
information about the year of implementation; they were regarded as “finished later
than 2030".

All the projects were clustered according to the in the corridor characteristics defined
categories of critical issues (cp. chapter 4.2.9).

In a separate analysis it was examined if a project is related to a cross-border section.
The cross-border sections were defined by the European Commission per mode. It was
recommended by the European Commission not to refer to the TEN-T Regulation,
since 2013/1315 art. 3(p) leaves too much room for discussion.

Applying that definition, 56 projects were evaluated as cross-border relevant.
However, the overwhelming majority of these 56 projects (namely 39) is only partially
related to cross-border issues.

Following that methodology, capacity has the lion’s share of mainly assigned projects
(64). Interoperability measures account for the second highest share (31). Missing link
(5) and urban area (4) - related projects have the smallest part. Although the
facilitating and implementing of TEN-T infrastructure around urban areas was only the
main focus of four projects, this category was relevant for a total of 21 projects. This
leads to the assumption that projects often took place around urban nodes (and thus
including the implementation and facilitating of infrastructure), but had their main
focus elsewhere. An example for that are the noise reduction measures for rail in and
around urban nodes; this project is mainly addressing externalities/innovation.

A similar situation can be found for multimodality, where only 13 projects are mainly
addressing this category, but 26 were also regarded as additionally relevant for
multimodal transport.

Despite the high quantity of Member State projects and the multitude of their specific
improvement measures, there are still critical issues to be tackled and TEN-T
requirements to be fulfilled (the latter until 2030). In order to do that, several projects
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were proposed by the consultants in order to solve these bottlenecks (Annex 7-9;
projects with the internal number =>3000).

Investment

Analogue to the implementation plan, the investment analysis only covers the total
amount of costs which is known and/or publically available. The work plan identifies
145 projects on the alignment of Rhine-Alpine Core Network Corridor (compare
above). The estimated overall cost of the 145 projects amounts to €47,615 M. The
analysis of the 145 projects included in the work plan allow for the identification of the
projects falling under the CEF funding priorities which are defined by art. 4 of the
Regulation 1316/2013'7 and included in the Multi-Annual Work Programme for
financial assistance in the field of the Connecting Europe Facility-Transport sector for
the period 2014-2020"%.

According to the applied assessment, 70 out of 145 projects fall under the definition of
"Pre-identified Projects” for Rhine-Alpine Core Network Corridor (cp. Annex 9) as
specified in Annex | (Part 1) of the Regulation 1316/2013. The expected total costs of
the above mentioned 70 projects accounts for €29,854 M. Additionally, 10 projects
which are located on the alignment of the Rhine-Alpine Corridor are also considered
“"Pre-identified Projects” for the North Sea-Med Corridor. The estimated additional cost
of these 10 projects is €2,158 M.

In addition to the 80 (70+10) "pre-identified projects” mentioned above, there are 52
projects which can be associated to at least one of the Specific Sectoral Objectives set
by art. 4 of the Regulation 1316/2013. The estimated overall cost of the additional 52
projects sums up to €10,245 M.

In summary, about 90% of the projects on the alignment of Rhine-Alpine Core
Network Corridor (132 projects) fall under the priorities of CEF funding. The estimated
overall cost of the 132 projects is at €42,256 M.

It should be mentioned that this analysis is a preliminary exercise based on partial
information. The decision if a project is eligible for CEF funding is under the
responsibility of the European Commission (in particular INEA) which will base its
decision on the evaluation of the applications submitted according to the calls for
proposal.

The objective of “Bridging missing links, removing bottlenecks, enhancing rail
interoperability, and, in particular, improving cross-border sections” covers the largest
number of projects (86) for a total cost of €34.3 billion. The objective of “Optimising
the integration and interconnection of transport modes and enhancing the
interoperability of transport services, while ensuring the accessibility of transport
infrastructures” presents a lower number of projects (36) and a total cost of €6.7
billion. Finally, the objective of “"Ensuring sustainable and efficient transport systems in
the long run, as well as enabling all modes of transport to be decarbonised” is pursued
by only 10 projects for a total cost of €1.3 billion.

The largest numbers of projects falling under the priorities of CEF funding are located
in Italy (52) Germany (26) and The Netherlands (19). The highest costs are found in
Germany (€ 17,020 M), followed by Italy (€ 14,367 M).

17.C(2013) 9690 final
18.C(2014) 1921 final
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4.2 Description of the characteristics of the corridor

4.2.1 TEN-T compliance analysis

Building upon the results of the previous Progress Reports, the analysis of the corridor
characteristics has been expanded and supplemented with the analysis of critical
issues on the corridor. The data collection for the TENtec system has been driven
forward for the Member States and Switzerland. Integrating the studied bottlenecks
and gaps in the analysis allows identifying the critical sections and nodes along the
corridor for the perspective until 2030.

The basic corridor specifications for the Rhine-Alpine Corridor were included in the
corridor alignment. The detailed description of the corridor characteristics is based
upon:

= the definition of the Core Network corridor routing and nodes, including the
identified necessary additions to the network;

= the check of compliance of the identified infrastructure with the TEN-T

Regulation 1315/2013;

= the identification of bottlenecks and gaps in the implementation of the corridor
work plan;

= the evaluation and synthesis of the results.

For the Rhine-Alpine Corridor analysis, the national sectioning and node alignments
with all parameters specified in the relevant corridor “working document” were
collected and aggregated in table format to give an overview about the availability of
data and gaps in the collection process. Then a data analysis was performed to check
the implementation of the critical technical parameters of the TEN-T Regulation
(summarised in the following table per infrastructure category) for all sections and
infrastructure nodes defined. This allows the full overview check presented for
compliance of the current infrastructure with the defined parameters based upon the
TEN-T Regulation 1315/2013.

Table 10: Requirements according to Annex I of the “Working document”
Mode/Node Parameter Requirement
Electrification Core network to be electrified by 2030 (including sidings
where necessary)
axle load Core freight lines 22.5t axle load by 2030
line speed Core freight lines 100 km/h by 2030 (NB: no speed
Rail requirement for passenger lines)
ai

train length

ERTMS /
signalling system

Core freight lines to allow for 740m trains by 2030
Core network to be equipped with ERTMS by 2030

New lines to be built in UIC standard gauge (1,435mm),
except in certain circumstances

track gauge

Tonnage

Length of vessels | from 80-85m

and barges

Maximum beam from 9.50m
Inland Waterways Minimum draught | from 2.50m

from 1,000-1,500t
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Mode/Node Parameter Requirement

minimum height from 5.25m
under bridges

Availability of

. Indication of availability by 2030
alternative fuels

Road class Roads have to be either an express road or a motorway by
2030

parking areas
along the roads,
Roads including their
security level

Sufficient parking areas, at least every 100 km, by 2030

Availability of

. Available by 2025
alternative fuels

connection to rail | Core ports to be connected to rail by 2030
network, inland
waterways and
Maritime Transport: | road network

Ports and
Motorways of the o
sea Availability of Available by 2025
alternative fuels
capacity to make @ Available
available
alternative clean
fuels
Airports
connection to heavy rail or urban rail system and road network, certain
i 1L airports have to be connected to heavy rail by 2050
network
Rail-Road Capacity/ Indication
Terminals Traffic flows

Source: Rapp Trans

The identification of critical issues and bottlenecks relates to the detection of missing
links, cross-border issues, missing last mile connections, externalities as well as
multimodality and interoperability barriers according to Article 3 of the TEN-T
Regulation 1315/2013, but also the impacts resulting from slower implementation of
planned studies and projects. In accordance with the corridor-based approach, the
results have been summarised by transport modes and nodes. Additional input was
given by the Member States.

The following corridor characteristics chapters are separated by modes and nodes and
give an overview on the technical parameters on the corridor, highlighting sections
and areas where the requirements are not fully met today (2014) and where critical
issues are apparent or can arise in near or distant future.
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4.2.2 Characteristics Rail

For the rail infrastructure a relevant network of 3,225 km is analysed through the
Rhine-Alpine Corridor. For the entire network the defined infrastructure requirements
(cp. Table 11) have been checked and the gaps are highlighted in the following
paragraphs. The rail alignment for Switzerland is currently not included in the TENtec
database. It has to be noted that the alignment for Switzerland already considers the
Gotthard base tunnel which will be finalised in 2016. The presently used old Gotthard
tunnel was also studied, but is not represented in the total section kilometres. The
collected information for the Swiss rail routing is based on rail freight operations and
does not include sections exclusively used for passenger transport.

The Rail Freight Corridor Rhine-Alpine (RFC1), based on regulation 913/2010/EU
covers most of the rail sections of Rhine-Alpine Corridor. The implementation plan of
the RFC1 provides a thorough analysis of important issues related to the rail transport
on the corridor but covers more sections than detailed in this study, according to the
TEN-T Regulation 1315/2013 and 1316/2013, and refers to the freight transport only.

The aim is to create a coherent high speed rail net for passenger transport integrating
the relevant urban nodes and airports. To aid this development, a separation of freight
and passenger operations is necessary -wherever possible- to eliminate capacity
constraints and to minimise operational conflicts. Further this supports improved
reliability and performance of both passenger and freight rail. Dedicated freight
infrastructure is recommendable at least when by-passing dense areas with high
frequency passenger services (e.g. the rail nodes of Oberhausen, Kéln, Basel, Novara,
Milano, Genoa).

Table 11 shows the TENtec fulfilment of technical parameters in the current status of
the network.

Table 11: Compliance of rail with TEN-T Regulation 1315/2013

RAILWAYS All entries: Share of all sections fulfilling the respective
standard

TENtec Technical Parameters NL BE DE CH IT Total
Length of all K
sections m 435 499 1,322 560 409 3,225
Electrification £l ified
Requirement ectrifie 100% 100% 100% 100% 100% 100%
track gauge 1,435mm 100% = 100% 100% 100% 100% = 100%
line speed >100km/h
(core freight lines) m 83.0% 81.6% 100% 90.4% 97.8% | 92.9%
Axle Load 225
(core freight lines) -5t 78.2% 100% 100% 100% 100% 97.0%
Train length in. 740 10 10
(core freight lines) ™M™ m  100% = 100% 100% 100% 0.0% 87.3%
ERTMS/signalling YES
system 49.8% 18.4% 0.0% 15.5% 0.0% 12.3%

Source: Rapp Trans

19

Train length for the Belgian and German corridor network is in general 740 m. Restrictions due to
timetabling and the operational situation can partially influence the actually possible train length.
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The electrification of the lines is completely fulfilled. A line speed of 100km/h is
realised on 92.9% of the corridor. Germany fulfils this requirement fully; Italy fulfils
this requirement with more than 97% of all section km and Switzerland on more than
90% of all section km. In Belgium the requirement is fulfilled on 81.6%, while train
speeds in the ports of Ghent and Antwerpen are by design also compliant, but in
operation kept below 100 km/h for safety reasons. In The Netherlands, on the
Betuweline between Maasvlakte and Zevenaar, the usual operational speed is 85 or 95
km/h depending on the direction of the traffic, even though the design speed is above
100km/h and thus fulfils the regulation requirement. In total more than the indicated
82.3% of the Dutch network are thus enabled for higher freight train speeds. The
Vlissingen port railway line only allows 60km/h. In Switzerland, line speed limitations
apply on some parts of the network due to profile issues. There are already projects
planned and/or started to solve these bottlenecks.

Figure 6: Freight line speed <100km/h

Connection Vlissingen - Bergen op
Zoom : line speeds <100 km/h

Railways

Line speed
<100 km/h

Vlissingen

Berneau, Visé, German border:
freight line speeds partly <100km/h

Basel-Pratteln; Goldau-
Immensee; Domodossola-
Iselle di Trasquera; freight
line speeds <100km/h

Como-Chiasso and Como-
Albate: freight line speeds
<100km/h

Source: Rapp Trans

Along the entire corridor the track gauge of 1,435mm is fully established. In
Switzerland trains of 740m length can be operated on the full network. The sections
from Visp to Domodossola and the Gotthard rail line require double traction. For the
Gotthard passage rail corridor sections this will change with the opening of the base
tunnel foreseen for 2016. In Belgium, the network has been described as compliant
with 740m length trains. Trains of that length can be operated but not during peak
hours. These sections are marked with limitations in the map below. Train length for
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Germany is in general 740m (restrictions due to timetabling and the operational
situation ca partially influence the actually possible train length). The relevant Italian
network usually allows trains of 575-600m; no section is yet capable of operating
740m trains. In The Netherlands, 740m trains are the standard on the network.
Further details for relevant sections are highlighted in the Rail Freight Corridor Rhine-
Alpine study on Long Trains (Study of Management Committee for Executive Board,
2013)

Trains with single axle loads of 22.5 tonnes are fully operable on the majority of the
corridor for freight trains. Limited exceptions exist only in The Netherlands: the
Vlissingen port railway line in The Netherlands does not allow trains up to 22.5 tonnes
axle load.

Figure 7: Low axle load and permitted freight train length issues on Rhine-Alpine
Corridor

740m
operable

Vlissingen port area: axle load
limitation

Axle load
<22.5t

| O

Freight train
length <740m

740m applies
under
restrictions

German and Belgian freight train
sections: Restrictions due to
timetabling and the operational
situation can partially influence the
actually possible train length.

Gotthard railway
Visp-Domodossola

Source: Rapp Trans

Current interoperability constraints result from the different safety systems in The
Netherlands (ATB), Belgium (TLB1, TBL1+, Crocodile), Germany (PZB/LZB),
Switzerland (Signum/ZUB) and Italy (SCMT). ERTMS will strongly support rail
interoperability and should be applied and operated internationally, including border
crossing (cp. ERTMS deployment plan (chapter 4.5.3)).
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In 2014, ERTMS deployment is still in its early stages: only 11% of the relevant
corridor deploys the technology. The German and Italian networks are not equipped
with this technology. The Dutch Betuweline as well as the sections Amsterdam -
Utrecht and Lage Zwaluwe - Barendrecht (part of the HSL South Line) are already
running ERTMS, while in Belgium ERTMS can be operated between Schaerbeek (near
Brussels) and Leuven as well as between Chénée (near Liége) and Hergenrath
(German border). Switzerland equipped already four sections along the relevant rail
freight lines (87km) in the Lotschberg base tunnel and between Rothrist and
Mattstetten with ERTMS. In The Netherlands, 49% of the network sections are
equipped with ERTMS, in Belgium 18%. The current status of ERTMS implementation
can be seen in Figure 8.

Figure 8: ERTMS deployment

\

’ Amsterdam-Utrecht: 36km |

Rotterdam

Railways

ERTMS
deployment

Zevenaar
’ Betuweline: 160km

’ Schaerbeek-Leuven: 6km

Brussels

’ Chénée-Hergenrath: 42km ‘

’ Rothrist-Mattstetten: 44km |

’ Lotschberg base tunnel: 43km |

S

Lotschberg

Source: Rapp Trans

In general, it is agreed that all corridor lines should be equipped with ERTMS. For the
current status in 2014 gaps in the deployment are identified for all countries and
multiple sections. The existing sections and main implementation projects are detailed
within the ERTMS deployment plan (cp. chapter 4.5.3).

Additional interoperability constraints for the entire corridor, especially on border
crossing sections, result from different electrification systems in The Netherlands (1.5
kV and 25 kV), Belgium (3 kV / 25 kV on HSL sections and some conventional lines),
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Germany, Switzerland (15 kV) and Italy (3 kV). These issues are addressed in the
utilised rolling stock a unification of electrification systems is not foreseen.

In addition, the rising awareness of the population towards environmental impact and
the decline of public acceptance of rail freight will oblige administrations to intensify
measures and projects against rail noise. Germany already started projects on noise
reduction regarding wagons and housing along the lines on the corridor.

Besides the issues arising from the compliance analysis performed for the TEN-T
requirements, for the current status of 2014 multiple further critical issues were
identified in the individual countries along the rail lines on the Rhine-Alpine Corridor.

In The Netherlands the passenger accessibility of the rail station in Amsterdam
constitutes a capacity bottleneck, while Arnhem central station and Rotterdam were
upgraded recently. Also the capacity on the line from Amsterdam to Arnhem via
Utrecht is identified as critical. The Meteren freight line is highly utilised and would
require additional capacity or a bypass. From the port of Rotterdam to Zwijndrecht the
port hinterland connection does not suffice. Between Zevenaar - Oberhausen there are
prevalent capacity issues and a third track is needed; the construction phase itself
causes bottlenecks due to limited availability of a second track.

Level crossings present safety, punctuality and capacity issues on the Belgian
network. Capacity bottlenecks exist between Dudzele - Brugge and Brugge - Ghent;
this connection from Ghent to the port of Zeebrugge is identified as an important axis
for the diffusion of goods throughout Europe. Further physical bottlenecks are
identified between Brussels - Denderleeuw, as one of the most utilised lines in
Belgium, and at the Brussels North-South junction (used by multiple countries’ trains,
such as ICE for Germany and TGV for France). Bottlenecks exist on the cross-border
connection from Antwerpen into Germany; Belgian authorities propose to give priority
to solving the bottleneck on sections between Aachen - Kéln and Aachen - Duisburg.

In Germany the area around Dusseldorf to Duisburg and the rail nodes of the Rhein-
Ruhr-Express are existing critical capacity bottlenecks on the network. Frankfurt and
Mannheim require upgrades in their station infrastructure. An efficiency bottleneck
exists along the line between Karlsruhe - Offenburg - Freiburg - Basel. The
infrastructure does not supply sufficient capacity and has long travel and transport
times. As a gap in the European high speed rail infrastructure the connection between
the region Rhine/Main and Rhine/Neckar is missing. In the areas of Duisburg - Moers,
Dusseldorf, Haan - Leichlingen, Hurth, Kéln and Muihlheim - Oberhausen noise
pollution levels are critical due to rail noise emissions. Between Dusseldorf and Kéln
there is an insufficient capacity for the volume of freight transports.

In Switzerland in the Basel area connecting to Germany capacity is an issue due to
limited track capacity. The Simplon rail tunnel cannot cope with safety requirements.

On the Italian network critical capacity bottlenecks are identified around the Giovi
pass, between Chiasso - Milan, Novara - Oleggio, Oleggio - Arona, Rho - Gallarate,
Tortona - Voghera, Pavia - Pieve Emanuele and Milano Rogoredo - Pieve Emanuele.
Additionally the rail nodes Genoa, Novara and Milano require upgrades to cope with
capacity, service quality and accessibility requirements. Between Genoa and Milano as
well as Novara higher travel speeds could be realised. Restrictions in intermodal
loading gauge apply on sections Chiasso - Milano and Genova - Arquata - Novara.
Noise emissions are critical between Novara - Domodossola and Milano - Chiasso.

A detailed list of critical issues identified in connection with the projects listed in Annex
7, is provided in Annex 8.
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4.2.3 Characteristics Road

Along corridor Rhine-Alpine all road sections (1,721km) are categorized as motorways,
except for the west most connection to the port of Rotterdam to Oostvoorne which is a
rural road with separate directions. In the east of The Netherlands, the connection
between Bemmel (A15) and the A12/A18 is planned to be finished by 2019 to
complete the motorway connection to the German border.

Table 12: Compliance of roads with TEN-T Regulation 1315/2013
ROADS All entries: Share of all sections fulfilling the respective standard
TENtec Technical Parameters NL BE DE CH IT Total
Length of all sections km 260 275 708 286 192 1,721

Fulfil road category as: express : Express or 90.8% 100% = 100% = 100% 100%  98.6%

road or motorway motorway?
. . > 1 area/

Sufficient parking areas 100km 100% | 100% : 100% : 100% i 100% :@ 100%
Section km 1

Availability of clean fuels with clean 100% : station | 100% : 41.3% : 46.4% = 84.3%
fuels avail. in Kallo

Use pf tolling system or other Toll road 0% 0% 100% & 100% = 100% & 68.9%

traffic management? km

Source: Rapp Trans

All road sections on the Rhine-Alpine Corridor run widely in parallel to rail and IWW
(up to the Swiss border with Germany).

At the present stage, many identified barriers for road transport have been addressed
to the mature state of the aged infrastructure. The analysis of the TENtec data on the
road network along the Rhine-Alpine Corridor does not lead to identified bottlenecks
and barriers comparable to the level observed for the other infrastructures on the
Rhine-Alpine Corridor or on other Core Network Corridors relying more heavily on road
transport.

Since the road infrastructure does not differentiate between passenger and freight
transport, capacity constraints relate to both uses equally.

The main infrastructure capacity bottlenecks include:

= Capacity constraints on motorways in urban centres areas and around urban
nodes especially in the morning and evening peak hours when private
commuter traffic increases congestion levels are presenting a challenge for the
road infrastructure.

» Traffic on the motorway sections along the corridor conflicts with the local use
of motorways to access the urban nodes. Motorway infrastructure around the
urban nodes along the corridor is matured and built to address capacity
constraints but the following identified sections require further extensions:

o In The Netherlands, high levels of congestion and capacity constraints
are observed in the Rotterdam, Arnhem, Utrecht (especially in the
southern regions) and Amsterdam area. The Al15 between Rotterdam
and Arnhem does not serve as a cross border route today; traffic has to
divert north into the congested Arnhem area or use alternative routing
south of the A15 artery. In the Rotterdam-Area, the A4 (linking the A15
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and A20) is a capacity bottleneck (congestions here are affecting the
A15) as well as the Botlek bridge. The motorway Rotterdam - Venlo -
Duisburg is an alternative to the congested area near Arnhem. This
route is also congested itself, being a hinterland connection for the
Rotterdam port. In the southern Utrecht area motorways have high
congestion levels.

The Belgian Walloon motorway needs rehabilitation in order to avoid
reduction of speed, accidents and a local decrease of capacity due to
renovation of infrastructure. The ring roads of Antwerpen as well as
Ghent (west R4) and Brussels have capacity bottlenecks. At the moment
the hinterland road connections to the port of Zeebrugge proves as a
bottleneck.

In Germany, along the A3 between Koln and Leverkusen critical levels of
traffic congestion are recorded, in particular during peak hours, due to
increasing traffic volumes. This also applies for the Al also on the Rhine
bridge, in the Kdln area which is a bypass for the A3 and connecting A3
and A4. Along the A4 in the cross-border sections leading to Belgium
between Diuren and Kerpen the capacity is not sufficient. The motorway
A5 between Offenburg and Baden-Baden requires physical upgrades to
accommodate the peak hour traffic. Bridges on A5 near Heidelberg,
Weil/Rhine, and Walldorf (intersecting with A6) have severe traffic
congestion, peak hour traffic capacity problem and require upgrades.
Along the A3, A4, A5 and A44 new constructions and upgrading of truck
parking and service areas are required to accommodate sufficient
numbers of trucks during night time (see chapter Truck parking
(4.2.3.2)).

In Switzerland, bottlenecks are identified for transit transport especially
on the Basel city motorways close to the German border. . Also capacity
bottlenecks occur on the border crossing sections into Italy in the
section between Bellinzona and the border, in the Lucerne area Rotsee -
Lopper and between the intersections Harkingen - Wiggertal. The
Gotthard road tunnel today presents only a seasonal or temporary
capacity bottleneck. In 2001 the Swiss FEDRO introduced a truck dosing
system for the Gotthard tunnel which limits the possible truck passages
per hour between 60 to 150 trucks, depending on car traffic. In case of
higher volumes, trucks are stopped in dedicated waiting areas along the
motorway. The tunnel needs full rehabilitation works between 2020 and
2030. Both directions will be closed down and this will disrupt all transit
road traffic. A new tunnel as an alternative is under study while the
overall Alpine road transit capacity cannot be increased due to Swiss
laws. The motorway border section to Italy between Lugano and Chiasso
has been identified as a bottleneck; required upgrades are under study.

Besides the congested motorway sections around the urban node of
Milan, further bottlenecks have been identified in the node of Genoa due
to the overlapping of urban traffic flows, long-distance traffic flows and
traffic flows related to port activities.

The following map highlights the identified bottlenecks and the sections that do not
yet comply with the regulation. Congestion bottlenecks refer specifically to the urban
areas where congestion occurs frequently. It can be seen, that bottlenecks are not
exclusively limited to border crossing sections and urban nodes, but are distributed
across the entire corridor.
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Figure 9: Road bottlenecks along the Rhine-Alpine Corridor
Roads
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Source: Rapp Trans

4.2.3.1 Road transport policy issues

The night time driving ban for heavy vehicles in Switzerland poses a capacity
challenge on sections leading from Italy and Germany into Switzerland for parking
facilities and border crossings. The night time driving ban in Switzerland is in effect
between 22:00 and 5:00 and applies to:

= Heavy motor vehicles;
= Articulated trucks with a permissible gross weight of over 5t;
= Vehicles pulling a trailer with a permissible gross weight of more than 3.5t.

The ban requires trucks to stop before the border. While this is considered in planning
of transports, unexpected events and delays can require additional stops in cross-
border areas requiring more parking facilities than on other road sections. Along the
A5 motorway in Germany leading towards Switzerland, an extension program for
increased parking capacity is in progress. In the morning time after the ban is lifted,
the border crossing capacity at checkpoints creates a bottleneck for truck transports.
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In morning hours on busy days 3-4 hours can be needed for the stopped trucks to
clear the congested border sections. To secure the availability of parking and a
distribution across the infrastructure information systems are under study within the
ITS action plan.

Systems for heavy goods vehicle charging along the road network are applied on
Italian, Swiss and German motorways. For The Netherlands and Belgium, systems are
under study. Italy has a road charging scheme for the motorways which requires
payments depending on vehicle class, road category and distance driven for passenger
and freight traffic. Payments are made at check-points distributed over the motorway
network. Stopping is required for cash and card payments. A dedicated on-board unit
(OBU) can be acquired allowing usage of extra lanes where only slight speed
reductions are required if no road congestion accumulated at the check-point station.

In Germany, charging for HGV above 12 tonnes is automatically tracked with a GPS
based OBU; charges are based on vehicle type and driven distance. For vehicles
without OBU payments can be made for fixed time periods in advance at stationary
terminals or online. In Switzerland, private cars have to buy a vignette for use of the
motorways prior to entering affected roads.

The Swiss HGV-charging schemes proves today as a cross border disruption for
foreign HGV. 99% of foreign registered HGV do not have a dedicated Swiss OBU,
which requires them to stop at border crossing terminals to manually scan their
mileage (in kilometres) on entry and exit to Switzerland. Since new terminals have
been installed at the border crossings with the project Transito, the process is sped up
and aligned with standard customs checks. Swiss OBUs are compatible with the
German HGV charging system, but not vice-versa. The implementation of the
European Electronic Toll Service (EETS) as specified in Directive 2004/52/EC would
significantly reduce cross border disruptions along the corridor.

4.2.3.2 Truck Parking

Due to EC regulation 561/2006 truck drivers need rest stops at least every 4.5 hours
and should adhere to strict limitations. Thus having available truck parking on the
relevant road sections with one rest area at least every 100 km is essential. Current
information about available parking areas on the corridor can be accessed via:
http://www.iru.org/transpark-app. This web service offers an overview on location and
amenities of all accessible parking areas. For the corridor Rhine-Alpine this criterion
was checked from all northern starting point on the road network as well as from
Genoa; it is fully met with rest areas. Usually distances between parking facilities are
less than 100 km. A full sufficiency assessment on the number of parking spots cannot
be performed based upon public data. The information on usage and number of
available parking spots is lacking on corridor level, even though truck parking
infrastructure is a critical issue along the Rhine-Alpine Corridor as it is in all European
regions.

While the sum of all parking spots suffices, along the corridor parking availability is a
matter of distribution to areas. Congested parking areas occur close to the core nodes
and border crossings. Trucks could be guided to free safe and secure parking via
Intelligent Transport systems (ITS) as addressed in the ITS Action Plan and the ITS
Directive 2010/40/EU. The importance for guidance, safe and secure parking was
recently addressed in key EC funded projects:

= Study for the ITS Action Plan priority actions e and f: An impact assessment of
costs and benefits of truck parking was performed and technical solutions were
evaluated.

= SETPOS: An EC pilot project set to establish common truck parking standards,
support construction and upgrading of safe and secure parking facilities and
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pursue further implementation of parking ICT, reservation and guiding
systems. It finished in 2009 with th