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PREAMBLE

Development of transport infrastructure of the northern regions is an important factor of economic growth for the
Barents EureArctic Council (BEAC) member countries. Elaboration of the best-teng solutions based on the
results of the analysiof the existing transport infrastructure of the BEAC member states, with regard to national
strategies for the development of transport systems, can contribute to finding the best transpoutatiand
consequently boost the economy of the northegions.

The recent years have shown increased attention to the High North, the key industries in the Barents Region ¢
expected to growlnvestments in transportation infrastructure throughout its territory are needed to meet the
demand in improvingaccessibility of the region. In order to enhance chwssler cooperation in the Barents
Region the transport ministers of Finland, Norway, Russia and Sweden created in May 1998 a cooperation foru
of Barents EurdArctic Transport Area (BEATA).

During the Norwegian chairmanship in early 2013 the BEATA Steering Committee formed a working Export
Group to prepare the JoiBarentsTransportPl a n i nto coeatalie the Béarents Region an efficient transport
system with good internal communication betweean dbuntries of the region and good communication channels
with the world markets. The transport system should facilitate the Barents regional development and create ne
opportunities for the key industries. The transport system should be developed imex thah safeguards the
environment and i mproves safety and accessibility

The transport ministers at their meeting in Narvik in September 2@l meal the ongoing work on draft Joint
Barents Transport Plan prepared by the expert working group

As part of the followup activities during the Finnish Chairmanship of the BEAC in late 2014, the BEATA Steering
Commi ttee decided to establish a second Excpredod, Gr
crossing borders betweenthe statés As a result of the wor k of-bdrdere EX
roadcorridos based on Joint Bar enitdso cTurm@ossBoaier toad®idridom 6 Wwher
prepared.

The Expert Group used the information and analysigiteesf the project of thdoint Barents TranspoRlan and

the Barents Freeway project (the Barents Freeway), its work was focused on the analysis of the current situatic
and identification of specific needs of road transpoutes, adjusted for enviranental and financial factors when
choosing optimization measures?o.

The documBorder rdacCarridmsssd wa s ptthe BEATAtHighdLevel Meetingon September 30,
2015 in Rovaniemi. The transport ministers of the BEATA countries welcdhsadbcumentas part of ongoing
work on actualization ofhe Joint Barents TranspoRlan, noting that further consultation are needed among the
respective countries on this document

During the Russian chairmanship, the Joint Barents Transport Plan waefiraatd updated by the experts, taking

i nto account t he pr op-8wdedreadcarrfdorstoteéhe BEAC Transpart Minfst€rialo s s
Meeting June 21, 2016 in Arkhangelsk Ministerspressed their gratitude to the BEATA Steering Committee fo
the work on the harmonization of the Joint Barents Transport Plan.

The documents developed under the BEASW#&ering Committeactivities within the perio@013-2016,does not
establish the strategic plannitepal frameworkare of advisory naturegnd do nofay BEATA Member States
underobligationsto implementinfrastructure projects.

Public authorities in Norway, Russia, Finland and Sweden, responsible for development of transport and transpc
infrastructure, express their gratitude to the Ex@roups that have worked on the document during the Finnish
and Norwegian chairmanships, to the Russian experts, as well as the International Barents Secretariat for thi
active participation in the work over the draft of the Joint Barents Transpatrt Pla



1. | NTRODUCTI ON

1.1.BACKGROUND

In light of the greater attention being paid to the High North, and the expected growth in key industries in the
Barents Region, the Barents Ewkoctic Transport Area Steering Committee took the initiative for a Joint Barents
Transport Plan. Economic asdcial development in the Barents Region requires better transport connections, and
the aim for the work has been a joint approach to look at the future need for transport in the Barents Regior
Norway, Sweden and Finland have prepared studies on thefarednsport infrastructure in the High North.
Russia has federal plans to develop the infrastructure on their territory in the Barents Region. These studies a
plans are mainly focused on national priorities, but also emphasize the need for a Bame@tshaip planning

future transport solutions and interventions in this region. Presently, studies are being carried out and projects &
being implemented over various transport issues, but there is an urgent need to form a common state approact
bordercrossing issues, involving attention to those issues at the highest political level. The studies also revealed tt
need for an integrated approach to ciossler transport system. Therefore, BEATA Steering Committee
proposed to develop a Joint Baefdtransport Plan as a logical step resulting from various national studies and
plans to create a joint document, defining thedimfedevelopment of the transport system in the Barents Region.
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Figure 1. The Barents Region map



1.2.GOALS, OBJECTIVES AND METHODS TO CREATE THE JOINT BARENTS TRANSPORT PLAN

Public authorities irFinland Norway, Russia and Sweden, responsible for development of transport and transport
infrastructure note that the major part of the Joint Barents TranBfar project development was done by the
Expert Groups headed by T.Naymialdirector of the Norwegian Public Road administration and J. Leskinen
manager on the planning of the transport system of the Center for economic development, transport and tf
environment in Lapland, Finland. In 2016 the Joint Transport Barents Plan was updated by the Russian experts.

The results of the expertsodo work form the basis of

Drafting of the Joint Barents Transport Plan is based on the following psdidieumented in the mandate of the
Expert Group on the establishment of the Joint Transport Barents Plan 2013):

1 The plan should reflect the national priorities.

1 The plan should cover all modes of transport, and the main emphasis should be made-lmrdgpss
transportroutes between Norway, Sweden, Finland and Russia.

1 The transport system must be assessed with regard to the relevant industries development forecast.

1 The plan should reveal bottlenecks and obstacles to-bowdsr transportation, both oéahnical and
administrative nature.

1 The measures envisaged by the plan can be distributed over time, for example, for the a medium term (1.
15 years) and a long term (30 years).

1  When picking up measures the issues of environment and resources shmidilered by using the-so
call edt@époprinciopleo:

Step 1. Measures which affect the demand for transport and the choice of modes of transport.

Step 2: Measures that provide more efficient utilization of the existing transport network.

Step 3: Improement of infrastructure.

Step 4: New investment and major rebuilding measures.

The work has been performed on the basis of the existing results of the studies. The national priorities an
strategies materialized in the approved plans became the opeptaiftgm for the experts. Based on this, the
experts have developed a new regional approach and discussed common strategies aimed at strengthening of cr
borderroutes due to greater consideration of mutual interests.

PROPOSED OBJECTIVES FOR THE TRANSPORT SYSTEM IN THE BARENTS REGION

Each of the countries involved has its own national objectives for the development of their national transpor
systems, and they are not broken down to specific objectives for the Barents Region alone. Therafirenghe
objectives of the countries involved must be the basis for a joint approach for the transport infrastructure
development in the Barents Region. The common effort to develop a joint objective for the plan has revealed th:
although the national gdxctives are somewhat differently formulated, they are similar in their key elements. On this
basis, the following joint objective for the four countries has been formulated:

Finland, Norway, Russia and Sweden have the ambition to develop an efficiemansport system in the
Barents Region with good internal connectivity between the Barents countries and with good external links
to world markets. The transport system should facilitate the Barents regional development and create new
opportunities for the key industries. The transport system should be developed in a manner that safeguards
the environment and improves safety and accessibility for all.

1.3. SCOPE

Geographically the plan is limited by the area of the Barents Region, which includes the regions:
In Norway: the territory of the region of Northern Norway, including the counties:

Finnmark (48,631 kf)

Troms ((2,480.34 ki)



Nordland (38,482 ki)

In Sweden the territories of the counties:
Norrbotten (98,911 kf)
Vasterbotten (55,401 kKin

in Finland: territories of the provinces:
Lappi (98,946 kM)

Ostrobothnia (35,508 ki

Kainuu (21,500 krf

In Russia: territories of the constituent entities of the Newttest Federal District:
Murmansk region (144,902 Kin

Arkhangelsk region, including the Nendtstonomous Okrug (589,913 Kjn
Komi Republic (416,774 ki

The Republic of Karelia (180,520 Km

The time frames were determined to be k&rgn, but the measures envisaged by the plan can be divided in time,
for example, mediurterm (1215 years) and layerterm (30 years).
All modes of transport were to be considered in the dvosderroutes with regard to:

1 development of the relevant industries;

1 bottlenecks and obstacles;

9 important tasks related to protection of the environment, climate, regiondbpi@ent and security.



2. OBJECTI VES OF THE BARENTS REGI
SYSTEM

The Joint Barents Transport Plan will be the basis for common policies through identification of efficient measure:s
from a Barents perspective. Those measures should be bgséut objectives for the Barents Region.

The national objectives of the development of the BEATA countries transport systems do not contain specific
provisions regarding the development of the Barents Region, therefore the joint goal for the Barenigaggion
formulated based on the national goals. An attempt to define the overall objective of the Plan showed that despi
certain differences in the wording of the national targets their key elements were rather similar.

2.1 NATIONAL OBJECTIVES

The national olgjctives for the national transport systems of each country are fairly similar, especially regarding the
overall strategic objectives.

The strategic objective for the development and operation of the transport séttissiais to ensure the increase

in transport accessibility and quality for the population, provide stable and safe operation of the transpor
infrastructure, implement a set of projects aimed to remove infrastructure restrictions of thecsacimic
development of the constituents entitidthe Russian Federation. In 2016, the following priorities for the medium
term were outlined- to maintain the level of accessibility, quality and safety of transport services for the
population, stable and secure functioning of the transport infragteliccontinue the implementation of
strategically important infrastructure projects and improve the efficiency of the transportation industry operation.

The overall objective itNorway is to provide an efficient, accessible, safe and environmentallydfyie¢ransport
system that covers societybs needs for transport al

In Swedenthe overall objective is to ensure the economically efficient and sustainable provision of transport
services for people and businesgesughout the country.

The mission of the transport policy Finland is to provide people with opportunities for safe and smooth
everyday travel, to maintain the competitiveness of businesses and to mitigate climate change by reducir
emissions. Transpbpolicy is seen as part of a larger whole comprising businesses, the economy, employment an
regional development.

These very similar overall strategic objectives are broken down to some main and sometimes also some second
objectives in each countrfhese vary in form and structure, but contain functional objectives such as service level,
mobility, reliability and accessibility, as well as impact objectives such as traffic safety and environmental
sustainability.

To fulfil the overall strategic objéiwe in Russiathe following main objectives have been developed:
1 harmonization (single transport space creation on the basis of balanced and effective development ¢
transport infrastructure);
1 competitiveness (availability and competitiveness of transpervices for freight owners,logistics
companies and other customers);
mobility (availability, accessibility and quality of transport services for people);
integration (into world transport space and EAsian linkages system);
safety and security (incrsiag the level of transport safety and security);
sustainable development (reduction in the harmful influence of transport on the environment).

=a =4 =8 =9

In Norway four main objectives have been developed:
T  mproved access and r e dluoccehdnceficonmpetitivenpss fortindubtry satddon ¢
contribute to maintaining the main features of the settlement pattern.

1That include not only financial costs, but time and effort consumption associated with travel



Transport policy must be based on a vision that there should be no transport accidents where people a
killed or seriously injured.

Transpot policy should help to limit climate gases, reduce the environmental effects of transport, and
meet the national environmental objectives and international environmental obligations.

The system should be accessible for all users.

In Swedenthe main olgctives are divided between:

1
1

= =4

Functional objective: Accessibility

The design, function and use of the transport system will contribute to providing everyone with basic
accessibility of good quality and functionality and to developing capacity throughoaobtmry. The
transport system will be gendequal, meeting the transport needs of both women and men equally.
Under this objective there are seven specifications.

Impact objective: Health, safety and environment

The design, function and use of the tramsmsystem will be adapted to eliminate fatal and serious
accidents. It will also contribute to the achievement of environmental quality objectives and better health
conditions. Under the impact objective there are fie specifications.

The National Transport Plan Finland is guided by the following main objectives:

1
1

= =4 =8 =9

Service | evel objectives (whether the transport
Economic development objectives (transport system development that cutsantbport costs of
companies).

Traffic safety objectives

Climate and environmental objectives

Equality objectives

Cost benefit objectives

The conclusion is that the overall main national objectives for the development of the transport system in eac
county are similar and that it should therefore be possible to develop a joint objective for the Joint Barents
Transport Plan based on the national objectives.

2.2.

JOINT OBJECTIVES FOR THE TRANSPORT SYSTEM IN THE BARENTS REGION

The experts offer the following joi goal for all four BEATA member states on the basis of the national objectives:

Finland, Norway, Russia and Sweden have the ambition to develop an efficient transport system in the
Barents Region with good internal connectivity between the Barents coums and with good external links

to world markets. The transport system should facilitate the Barents regional development and create new
opportunities for the key industries. The development of the transport system should take into account
protection of the environment and improving safety and accessibility for all.



3. KEY STUDI ES, WORK AND PROJECTS
| MPORTANCE

3.1 MULTILATERAL AGREEMENTS AND FORUMS FOR COOPERATION

During the last decade, a number of national, bilateral and multilateral initiaivesproduced research materials

and other documents, relevant to the development of the Joint Barents Transport Plan. Some of them ha
completed their studies and strategic recommendations, while some are still ongoing. This chapter will provide a
overwiew.

Multilateral cooperation has to a large extent taken place through EU programs, such as the Northern Periphery
Programme, the Baltic Sea Programme and the Kolarctic ENPI. Because Russia is not part of the eligible area f
the first two programs meoned, the Russian side have not taken part in these projects to the same extent as th
Nordic countries. Russian participation has only been possible on associate partner terms.

Other forms of multilateral cooperation that have been important are cbopetaough such instruments as the
Northern Dimension Partnership on Transport and Logistics (NDPTL), the Barents Regional Working Group on
Transport and Logistics (BRWGTL) and of course the Barents-Ergtic Transport Area (BEATA).

This subchapter sb includes a list of theational plans and studiesvhi ch consti tute the
work.

3.2 MULTILATERAL AGREEMENTS AND FORUMS FOR COOPERATION

The Kirkenes Declarationis an agreement signed in 1993 at the Conference of Foreign Ministers per&amn
in the Barents Eurdrctic Region. Among many issues, the Declaration focuses on regional transport
infrastructure and the importance of improving  this infrastructure.

The New Kirkenes Declaration, adopted in 2013mphasizes the need for imprdveansport networks in the
Barents Region, in particular the further development ofwast transport networks.

The Barents Euro-Arctic Council (BEAC) is the forum for intergovernmental and interregional cooperation of
Norway, Russia, Finland, Sweden, EU, Denmark and Iceland in the Barents Region, established in 1993. In 199
Norway, Russia, Finland and Sweden signed the Memorandum of Mutual Undexgtandhe Development of

the Barents Eurdrctic Transport Area (BEATA). The BEATA Steering Committee on the federal level and the
Barents Working Group on Transport and Logistics on the regional level are functioning as the BEAC working
bodies.

The Arctic Council is the highlevel intergovernmental forum that addresses issues faced by the Arctic
governments and the indigenous people of the Arctic. It has eight member countries: Canada, Denmark, Finlan
Iceland, Norway, Russia, Sweden and the United:Stat

Northern Dimension Partnership on Transport and Logistics (NDPTL).The participants of the Partnership are
Belarus, Denmark, Germany, Latvia, Lithuania, Norway, Poland, Russia, Finland, Sweden, Est@&hiegiban
Commission. NDTLP activities are aimed to promote improvement of transportation and logistics in Northern
Europe, including support for major infrastructure projects in the early stages, with the aim of promoting
sustainable economic growth inetliegion. The partnership has published an infrastructure map where projects
being part of the partnership portfolio are combined with the EU Transeuropean transport netwoik).(TE8!
NDTLP strategic management is carried out by the Ministers of Trarspa Infrastructure, who conduct annual
meetings; current management is performed by the Steering Committee, with working groups being subordinate |
the former. The Secretariat of the Partnership is located in Helsinki (Finland).

The Conference of Pempheral and Maritime Regions of Europe (CPMR)comprises 160 regions from 28
countries that work together to ensure that EU institutions and national governments take account of their commc
interests. They also cooperate on practical projects. The Trandfmiking Group of the Baltic Marine
Environment Protection Commission (HELCOM) is focusing on challenges and tasks, connected with the
requirements of Annex 6 to the MARPOL Convention on sulphur content restriction in fuel, effective from January
1, 2015.They will also prioritize efficient rail transport and look into the possibilities for subsidized international
air services as well as i nvest i goatsa pdripherdléreas. t he po:
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The Council of the Baltic Sea Stags (CBSS)s a forum for inteigovernmental cooperation in the Baltic Region,
established in 1995. Its members are Germany, Denmark, Iceland, Latvia, Lithuania, Norway, Poland, Russi
Finland, Sweden, Estonia, European Union. The Expert Group on MaHRtitiey was established in 2010 within

the CBSS framework. Besides, starting from 1992 five meetings of Transport Minister have been held under th
CBSS aegis (the last oné 2012 in Moscow).

The Barents Traffic Safety Forum is a stakeholder organizationtended to promote the work on road safety in

the Barents Region. It was originally founded in 2001 by road authorities in the Barents Region and has develope
into an umbrella organization for road safety endeavours. All players active in the fiemifafety are welcome

to become members.

The Barents Regional Road Directors Meetings a permanent forum for discussions on different redated
issues in the Barents Region.

3.3 NATIONAL PLANS AND STUDIES

A number of relevant documents comprise the basis forJtiig BarentsTransport PlanThese are the main
documents taken into account:

3.3.1 RUSSIA

9 The Strategy of Development of Railway Transportation in the Russian Federation for the period until
203C¢

The Federal Target Programme fADevel oRmert) 6of t he
The Transport Strategy of the Russian Federation for the period untfl 2030

The Government Programme of the Russian* Feder at
TheRussian Maritime Doctrirfe

The Strategy of Development of Maritime Transportation in the Russian Federation for the period until
203¢

The Strategy for Soci&conomic Development of the Northwest Federal District in the period untif 2020
The ComplexProgramme of Industrial and Infrastructural Development of the Republic of Komi, Perm
Region and Arkhangelsk Region

=A =4 = =4 =8 =8 -9

3.3.2 FINLAND

Finnish Governmentodés Transport Policy Report (2
Finland State of Logistics (2012)

Transport Needs of the Mining Industry (2013

Regional Transport Plan of Finnish Lapland (2011)

Regional Transport Plan of Oulu Region

National traffic and transport statistics

= =4 =8 =8 -4 A

3.3.3 SWEDEN

National plan for the transport system 2021 (2010)

Proposal for a new national plan for the transport syst@¥2025 (will be determined by the
government in spring 2014) (2013)

Forecast of Swedish freight flows in 2050 (2012)

Freight, summary (2012)

Transport needs for capacity building0252050 (2012)

Rai |l waysod need ficuggestiondosautossedal thecyaaps 2@PD2A1 y

Future Capacity Demand (2011)

=a =
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2Approved by the Directivef the Government of the Russian Federation No.-8dated Junel7, 2008

SApproved by the Directive of the Government of the Russian Federation Nor,1d&8#d November 11, 2008
4Approved by the Directive of the Government of the Russian FederatioB19odated April 15, 2014
SApproved by the President of the Russian Federation in June 17, 2015

5Approved by the Decree of the Government of the Russian Federation Nor 228&d December 8, 2010
"Approved by the Directive of the Government of fRessian Federation No. 2074dated November 18, 2011
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1 Raw material and communications in the Barents Region (2011)

1 Investigation of capacity and efficiency in the Swedish transport syste@lysis of capacity challenges
up to 2025, Trafikvergt (2012)

1 The Government's Bill. No. 2012/13:25: Investments for a strong and sustainable transport system (2012

3.3.4 NORWAY

1 New infrastructure in the North, the National Transport Administration (2010)

1 Part 1: Trends in key industries and transportises to 2040 (2010)

9 Part 2: Proposed measures for transport infrastructure (2011)

9 Proposal for a new National Transport Plan 20023 from the National Transport Administration
(2012)

1 Maritime Infrastructure Report for Spitsbergen, Finnmark, TromsNordland, The Norwegian Coastal
Administration (2012)

1 Railway study on the Ofoten Line, The Norwegian Railway Administration (2012)

T The Government 6 s Wh-R0L3: N&Rienpl @ranspiro Plan @réthe pe2idd 22@D23

(2013)
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4. GENERADESCRI PTI ON AND PERSPECTI \
BARENTS REGI ON

4.1.AREA AND POPULATION

The total population of the Barents Region is approximately 5.2 million. The surface area of the Barents Regiol
equals the combined area of France, Spain, Germany, Italy and theldhetheAverage population density is only

3.5 inhabitants per square kilometer. It varies from 0.3 in the Nenets Autonomous District to 8 in Oulu. For
comparison: France has 106 inhabitants per square kilometer.

The Sami people make their home in allrfgtates within the Barents Region. Two more indigenous peoples are
found in Russian part of the Barents Region: the Nenets and the Vepsian.

=
Population by administrative entity a &8
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Total population in the Barents Euro-Arctic Region 5,22 million

Figure 2. Population by administrative entity

The largest city in the Barents Region is Arkhangelsk ®86,000 inhabitants, followed by Murmansk with a
population of 307,000. The largest Nordic city in the region is Q@imland) with 190,000 inhabitants, followed

by Umea (Sweden) with a population of 114,000. Population development in the past decade has been very positi
for the main Finnish, Swedish and Norwegian cities in the Barents Region. However, a few Sitiedistawe
experienced a reduction in their population, as have the Russian cities of Murmansk and Arkhangelsk.

4.2.CLIMATE AND ENVIRONMENT

The focus on global climate change has led to an increased attention within the Northern regions. This is becau
thesechanges were expected to arrive earlier and to be more noticeable than in other regions. A comprehensi
study of climate change in the Arctic under the aegis of the Arctic Council helped to develop important knowledge
of the impact of climate changes i@gplly and globally.

All prediction scenarios considered indicate that the annual precipitation and temperature across the Barents ai
are likely to increase. This, in turn, is likely to result in a range of impacts, such as more rain, disappearing o
permafrost, a greater frequency of storm events, more frequent-freezecycles, more frequent and vulnerable
floods and landslides, as well as other effects.

Managers of infrastructure should be aware of these threats, and be ready to meet the@ateameitignpacts on
the land infrastructure. These will probably lead to new and at times more expensive solutions for both constructic
and maintenance.

8The facts in chapter 4 are mainly based on the documents listed in chapter 3.4, national statistics and studies listeteireiioe list in
Chapter 11
9For Oulu and Umead the population giverfidsthe municipality
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The Arctic Ocean has for centuries been of interest and explored by polar travellers. The mehagcefis
leading to increased access to resources in the Northern regions and new opportunities for shipping traffic. Th
results in an increased interest in exploiting the resources in the Arctic and increased maritime activity. In recer
years we haw seen the first commercial shipping between Europe and Asia through the NorthRoutgea

The fisheries in this ocean region are among the w
to the environmental impact issues, relatedhi existing fishery activity along with the expected increase in
shipping traffic and petroleum activity.

Requirements for maximum sulphur content in vessel fuel

From 1 January 2015, all ships in SECAs (Sulphur Emission Control Areas), which ittiuHaglish Channel,
North Sea and Baltic Sea, will be obliged to use fuel with a sulphur content of less thanThé States of the
region should monitor compliance with this requirement in a fair anedismniminatory manner.

Consequence$or shipping in the Baltic Sea

The impact of the new regulation on the transport system of the Baltic Sea is still uncertain, but in the short term
is likely to lead to shifts in transport modes andtes. Sea ports in neighbouring countries could be tannative

for cargos exported from Sweden and Finland.

4.3.REGIONAL ECONOMIC OUTLOOK

Main industries in the Barents Region =)
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Figure 3. Key

industries of the Barents Region

The scope and types of traffic flows depend on the spatial distribution of the population and the characteristics «
the regonal economy, which in turn determines the GDP in each particular region. In this respect, the Barent:
Region has great opportunities in terms of commodities due to the availability of rich natural resources such as ol
gas, ores and minerals, as welffishery resources. Meanwhile, it should be noted that the resources of the region

are not spread evenly. Most of the resources are concentrated in coastal areas, while the vast inland areas do
have such advantages.

The key sectors of the BarerRegion industry suffered substantial skerm changes, caused by the global
economic stagnation that began in 2008. The nowaday uncertainty factors have an impact on the region
economies, employment and traffic flows, and may be of temporary or permaatire. Below is a brief
description of the prospects for the development of the five key industries in the Barents Region.

Mining industry of the Barents Region plays an important role in the European economy and that of the world
with regard to someres, such as iron ore. Meanwhile, this industry is a great deal susceptible to global economic
cycles. Nowadays, the mining companies in the Barents Region experience negative impact of low ore prices. Tt
largest iron ore companies, such as LKAB in Swedad Kostomuksha GOK in Russia were able to largely
maintain their production volumes. Smaller businesses suffered to a greater extent and some even were clos
However, new applications are being filed in Sweden and Finland for permits to explorevigithta the change

in the economic cycle.
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Production of oil and gasin the Russian part of the Barents Sea, Komi Republic and the Nenets Autonomous
District remains stable, with the forecasts to at least little increase in the coming years. In thenNanthef
Norway there are still high expectations for future exploration activities,issuance of new permits and productior
growth in the coming years. Recently, the Norwegian Petroleum Directorate gas upgraded its forecast for the tot
volume of undisceered resources from 16.3 to 18.5 billion barrels of oil. Thus, the share of production in the
Barents Sea will increase

Forestry enters a new era after a long period of decline in production and closure of enterprises, which laste:
several decades:orestry and forest industry is of great economic and sociocultural importance in the Barents
Region, especially in Russia, Finland and Swedée. forest in the north of the Barents Region grow faster than
ever, due to climate warming, increase in carbonidebevels and logging of old forests, made a few decades ago.
There is a potential for growth, since large forest areas in the eastern part of the Barents Region have not been u
due to lack of transporCurrently, proposals are put forth to constroetv, very large pulp and paper mills in
Central and Northern Finland, for example, in Kemijarvi, worth of up to 1 billion euros each. Right now there is a
high demand for londiber pulp from northern softwood for production of packaging materials aret paper.
Besides, pulp and paper mills of new generation produce fibers and basic chemicals for a spectrum of oth
applications and produce more energy than they consuiieenergy.

Fisheryl/fish farming continue to be characterized by growth in NomhBorway, and amounts to nearly 30 per
cent of the volume of created value in Norwegian seafood industry. In Russia fish farms in the Republic of Karelic
and Murmansk are rapidly increasing production. The aquaculture has a great potential for groleth, whi
commercial fishing shrinks on a global scale.

In addition to fisheries and aquaculture, fish meal pellets and equipment are produced in Norway, as well a
services in that area aawailable. Besides, new areas of industries and processes are being developed on the bas
of marine resources, such as marine biotechnology, biochemicals production and other similar products. In th
connection, the possibilities associated with mediand health care are worth to be mentioned.

Tourism T a very important source of jobs throughout the entire territory of the Barents RRgilationship of
transport and tourism in the Barents Region is featured in Section 6 of this Plan.

Mining, oil and gas and forestry industries are distinguished for highly cyclical character and clearly follow the ups
and downd sometimes rather dramaticin the global marketsThose sectors, currently being at a low ebb, will
finally begin to recover in the futerand will show even greater demands for the development of transport
communications. Meanwhile, transportationoafrgois primarily carried out by rail, sea and pipeline transport.
Those activities have secondary effect on the roads. Road transpottatoprovide services to those industries
include, as a rule, the supply of materials for construction and maintenance of industrial sites.

Fisheries and tourism industries are stable enough, but still subject to some fluctuations in demand. Their grow!
potential in the future is very high, but it depends heavily on the quality and reliability of rail, sea and air transport
links with the region. Locally, the passenger and freight traffic in those sectarwatgroad/street network.

Roads play theate of the most important internal communication channels between highly dispersed settlements ir
the region, especially for transportation of people and distribution of consumer goodsb@desstransportation

of passengers and goods in the BarentsdReg also largely dependent on the road network, with the exception of
several railways with high traffic capacity, serving export flows of raw material. Besides, transportation of certain
goods from the region, that has to strictly honour delivery dates fresh fish), largely extent depends on the
highways.

The process of concentration of storage facilities, typical of the whole territory of Northern Europe, is also an
important factor.Currently, the distribution of consumer goods is carried ouinfthe warehouses, that have

greatly reduced in number, though have grown in size and become more centrally managed. The development tre
stimulates the growth of road freight transportation as a flexible and relatively inexpensive mode of goods delivery

Reliable and efficient transport links, especially the motorway system, also have other features that widely
contribute to regional development.

Currently, local communities and businesses of the four countries in the Barents Region operate inaggé&irly |

i solation from each other. I n case of i mprovement
expand markets, promote cooperation, and even foster unification of various business areas ihtwdenoss
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clusters, for example, joint maating of tourism products of two or more countries.

Availability of universities and research centers in the region is a particularly important factor. The data obtainec
during the recent 20 years show that the metropolitan areas with strong univensitiéschnologyriented
economies are the centers of growing population in the region, namely: Oulu, Rovaniemi in Finland, Tromsg an
Bodg in Norway Arkhangelsk, Murmansk, Petrozavodsk, Syktyvkar in Ruasih Umed and Luled in Sweden.
Closer cooperatiomf universities and research centers, supported by efficient transport communications, will
provide even greater benefits for the region.

The following map shows the number of vehicles (trucks and passenger vehicles) between the'tdlimgrimap
provides specific information on the number of people and cargoes crossing the border. It can also be used to tra
changes in the situation. Statistics show that the annual average traffic flow across the border of Norway ar
Russia was much higher a few yeaget.
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XXX XXX = total number of cars / YY YYY = total number of trucks in 2014

4.4 DEVELOPMENT OF THE ROAD SYSTEM IN BARENTS REGION

Road maintenance in winter period

The Barents Region and its roemltes are located in the High North, often in the mountainous regions of fjelds.
This creates significant problems for road traffic and road maintenance in winter. Often, the road may be close
during snowstorms and snowfalls in the mountainous regions défj€ln someoutes, this problem is particularly
serious. The table below shows tloeites and points with the largest number of road closures and escorted traffic
in the winter of 2012014. Data on the Highway E 8 demonstrate the situation in the wfr2€1.42015.

Motorway Border Location Closures Escorted traffic
E 12 NOR/SWE Umbukta 50 17

19The map considers local border crossing. Some border crossings points demonstrate intense local crossing activitiesntédresivest
nearborder flow in the form of crosborder commuting/shopping is observed at the border in Hapaa/Tornio, and at several other

border crossings between Norway and Sweden/Finland.

11 Border crossing statistics for different periods of time is specified in the relevant routes of section 5.

12 According to government authorities of Finland, SwedenagiNB | @ = NBaLl2yaAiof S F2NJ 6KS OKSO1 LRA
differences depending on the counting methods.
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E 10 NOR/SWE Bjgrnfjell 24 18
Rv 77 NOR/SWE Graddis 7 0
ES8 NOR/FIN 7 0

Table 1. The largest number of road closures and escorted trétfid ¥2014.

Traditional measures to control the situation include construction of roads on high fills to prevent accumulation o
snow on the surfaces. Snow guards also help a lot. Standard snow removal operations are carried out beyond
fields. Slipperyroad surfaces due to frost are common problem at the beginning of winter. An additional

complication is that the need to save roads maintenance costs is likely to reduce the maintenance level of ros
with low traffic intensity in winter.

The use of intdligent transport systems (ITS) and solutions in the field of data digitization

Easier access to information on weather and other conditions at the state roads for a foreign users facilitates tra
planning and reduces the risk of road accidents in @lttuntries of the Barents Regidio this end, a European
Datex2 standard for presentation and exchange of information on road conditions and realtime traffic had bee
developed. It allows to provide languaigelependent traffic information across thedmrs of the European states.

The Datex2 data are also available to providers of road conditions and traffic information, allowing access to sam
information for the end users through car navigation systems and mobile phones.

Norwegian Public Roads Adminiation (NPRA) have been closely collaborating for many years with the Swedish
Transport Administration on Datex2 implementation, and currently effective exchange of information between the
two countries is established. Since February 2015, Norwegianc teaffitrol hubs have access to Datex road
network data in Sweden through the Web client «TrafikkNa» in the form of roads and traffic flows map display.
Hopefully, similar information exchange systems between Norway and Finland will possibly be put iupiage

2016. It is extremely important for traffic control hubs to ensure easy and fast access to information on the roac
network including that of the neighboring countries, which is crucial in cases when the main road is closed due t
weather conditiog or accident and the roads networks of the adjacent countries are used for a bypass purposes.

Another example is the use of mobile communicatiorollision with deer warning system, testing of which is
carried out in Northern Finland. This mobile applésigned for professional drivers who need to simply press a
button when they see a deer beside the road. The
approaching him, provided the app has been installed on their mobile phone. Mimgusvisible during a certain
period of time after the animal has been spotted. The system is planned to be used over the entire territory of t
deer grazing in Finland, but it can also be implemented in other countries in the Barents Region.

The tration control systems, which modern cars are equipped with, track differences in wheel speeds. In winter
those differences often indicate the slippery road surfacing. Such data, in all probability, can be collected and us
to warn other road users, as W&t be relayed to the road management authorities in order to ensure slipperiness
control. The automotive industry is already working on that.

The interaction within the Working St®Broup on logistics and intelligent transport systems under the auspices

the Working Group on Transport of the Intergovernmental Ru$siansh Commission on Economic
Cooperation, can be given as an example of interstate cooperation in the development of intelligent transpo
systems.

Within the framework of the Memorandum on cooperation in the exchange of information signed in 2014 by the
Federal Road Agency, subordinated to the Ministry of Transport of Russia and the Finnish Transport Agency, |

pilot project to establish an internatal intellectual transportorridorii He | isSitn kPiet er sbur go i s
implemented.

The pilot project within the framewaork of the establishing of international intellectual tramspodorfi He | 5 i n k |
St Petersburgodo includes among other things:

- creation of an interface to exchange data on weather and road conditiondb¢co®s? in Russia and Finland
(contractor on behalf of the Russian side: the Federal Road Agency);

- ensuring cooperation of the emergency call systems in an accident (sepyiog &y thirdparty providers);

- creation of a joint solution to make purchases or replenish phone account via the Internet;

- Al nTranso passenger iroutssor mati on system on traffic

In the future, intelligent transpodorridori He | siSh ki P e tcamr & extendpd as far as Stockholm

(Sweden) and other countries in Scandinavia and Etiropethwards.

Converting data into digital form is an area that allows you to take advantage of the solutions developed for th
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purpose of direct or indirect aceehtion of various transperélated processes. A good example is the exchange of
documents and data contained in the permit and authorizations, between the authorities and transport operatc
Those procedures may include, for example, dispatch of dotsif@nvehicles and export documentation in
electronic format to the border crossings.

Meanwhile, conversion of data to digital form can not take place without the efficient operation of the
telecommunication system. Some remote sections of roads iredmn rlack reliable mobile telephony, which
prevents the use of advanced technologies. Besides, the lack of communication creates risks for road safety.

The Barents Region and its transport network is located in the High North. This creates significkamspifor
road traffic and road maintenance in winter. On soouges, the problem of road closures due to snowstorms and
snowfalls is crucialUse of ITS can help to optimize traffic, improving its reliability and safety in any conditions.

Traffic safety

Norway, Sweden and Finland approved the concept of zero mortality for all public roads. This makes the Barent
Region roadoutes face a serious challenge, as there are many road sections in the network tretatiyateet

the accepted standards. Driving on some roads is a particularly difficult mission for foreign truck drivers, who do
not have driving skills in the northern conditions. Every year in winter several accidents take place, for example, o
the E8 road to Kilgjarvi, when foreign trucks end up in a ditch.

Arrangement of high quality recreation areas for commercial carriers is a hecessary measure to improve safety
the roads in the Barents Region. The distances between population centres in the Regior, aandgtea
traditional recreation areas, for example, at gas stations, are few. Besides, now the control over the time of rest
commercial vehicle drivers has been tightened.

4 5. TRANSPORT SAFETY

The objectives of the transport security include stable afelfanctioning of the transport system, protection of
interests of an individual, society and state in the sphere of transport system against unlawful interference
including terrorism.

Transport security is provided by the entities of the transporisinfieture and carriers through the implementation
of the system of legal, economic, organizational and other measures in the sphere of transport industry, determin
by each state, that correspond to threats of committing acts of unlawful interference.

In connection with the growing threats of terrorism, the Barents Region countries may decide to establish a joir
expert group to coordinate the work to be carried out in the area of transport security in the air, rail, sea and ros
transportation.
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5. MAl NROSEBBORDEROUTE OF THE BARENTS |

INTRODUCTION

The fist two maps in this chapter show transport networks prioritized by the EU and the Russian Federation.

The experts have defined main crisderroutes of great importance to the Barents Region development. The
transport network in the Barents Region should be branched and provide a sufficient number of efficient transpo
routes to enhance the competitiveness of trade and industry and to ensureattizextess of the Barents Region

for living, tourism and entrepreneurship.

It should be noted that someutes, for example, th8othnian Corridolencompassing road and rail from Helsinki
to Stockholm, only partly lie within the Barents Region. The pariglan focuses on the Barents part ofrthée

Some of theroutes overlap somewhat. In these cases the overlapping part is included in only ongcoftehe
descriptions. Reference is made in discussions of the milne(s) to where descriptions rdoe found.

Barents Road Transport Corridors
EU TEN-T (proposal):
essssme — Core road network
(Russian main road corridors)
— Comprehensive road network
(Russian federal roads renovated to
form inter-regional corridors by 2030)

i — New Russian inter-regional roads
by 2030

Other large roads y

Main Searoutes ; % £ %
Norwegian Sea " re OKirkene: s Indiga

g
5
£
2

@® Minsk

Figure 5. Prioritized road network by the EU and the Russian Federation
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Barents Rail Transport Corridors i b &)
EU TEN-T (proposal): re S o

— Core rail network

— Comprehensive rail network

—Transnational Axis

Russian priority freight rail network
(Planned extensions before 2030)

UN and IUC transasian corridors 2011

Important transport corridors

Main Searoutes

Figure 6. Prioritized rail network by the EU and the Russian Federation

L

Arkhangelsk

Table 2 provides a brief presentation of the trangpoites considered most important the experts:

Route From 1 To Route name|Name of roads and rail sections Length
/Chapter®? if existing (km)
5.1 Oulu TheBothnian |Road: E8, E4, E75,Rail: Bothnia line, Road:
Haparanda/Tornio Corridor Haparanda line and the main line through up| 766 Rail:
Umea Norrland, Tornioi Oulu line ~800
5.2 Luleai Narvik Road: E10Rail: The Iron Ore line, the Ofoten|Roads:
line 520
Rail: 473
5.3 Vorkutai Kotlasi Road: Regional Roads Kochkomd ikshai Roads:
Syktyvkari Ledmozerd Kostomukshd state border 230
Arkhangelski Vartius (Lyttd), 89, E8, E4, E10, the E6, Rail:
T Oulu Rail: line fromVorkutato state bordeflLytta) i 151'7
Chumi Synyai Sosnogorsk Ukhtai Mikun i
Kotlasi Konoshai Obozerskaya Kochkomai
Ledmozerd Kostomuksha line. Branch roadg
from Obozeskaya to Arkhangelsk; from Mikur
to Syktyvkar.
5.4 Arkhangelski TheNorthern | Searoute therefore no number Approx.
Murmanski The Maritime 3,500
European Continent |Corridor NM
5.5 Luled/Kemi/Oului the | The Searoute therefore no number Approx.
European Continent | Motorway of 1,500
the Baltic Sea NM
5.6 Petrozavodsk - Roads: [ 105 ( NAfKiod rmadl |Roads:
Murmanski Kirkenes (section state border N/RInternational 1140
automobileborderi crossingpoint Rail: 850
ABor i s ddéclechgd Mdrmanski km

13 Theroutes are not listed in order of priority
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Petrozavodsk)
Rail: Oktyabrskaya railway Murmanski
Petrozavodsk line
5.7 RovaniemiSallai - Roads: E75, 82, Regional Road Kandalakshg Roads:
Kandalaksha Alakurtti i Salla border crossing point, E105 |355
(R 21 Kola) Rail:
Rail: Kemii Rovaniemii Kemijarvi line
5.8 Kemii Rovaniemi - Roads: E75, 971, Roads:
Kirkenes 893 702
5.9 Kirkenesi Mosjgen |National Roads: E6 Roads:
routes through Rail: The Nordland line, The Meraker line 1684
Northern Rail: 803
Norway
5.10 Haparanda/Tornio | The Northern|Road:E8, E6, 99 Rail: Tornié Kolari railway |Roads:
Tromsg Lights Route 620
Rail: 183
5.11 Karesuanddé Alta Road: 93 Roads:
272
5.12 Vasai Umedi Mo i The Blue Roads: E 12 Roads:
Rana Road Rail: Storumari Hallnas line 492
Rail: 167
5.13 Skelleftai Bodg The Silver Road:9 5 , 77, [ 6, 80 Roads:
Road 379
Rail: 140
5.14 Murmanski Raja Roads: Regi onal Road [|Roads:
Jooseppi Ivalo Verkhnetulomskyi Lotta border crossing poin{ 300
91
5.15 Svappavarrd Pajalai Road: (10, (45, 395, |Roads:
Kolari 160
5.16 Kajaanii Roads: A121,E105(R21 fi Kol a 0 )|Roads:
Rail:The Kajaani Niirala line, the Vartsil4 Rail: 283
Petrozavodsk line '
5.17 EastWest flight
services in the Barent
Region

Theroutes are divided by three types of transport: road, rail and sea. Air transport is considered separately (Chapt
5.17), as it is difficult to include it in the specifigoltes.

Technical anddnctional standards of theutes differ significantly, both within oneouteand betweemoutes. In

some cases the standard of tbates near the state borders is poor. Furthermore, the volume of traffic varies
considerably both within onsoute and betweenroutes. The traffic volumes are also minimal near the national
borders.

The experts would like to stress the importance of the following three transportaties

| The Iron Ore line/The Ofotbanen line (Chapter 5.2)
| TheNorthern Maritime Corridowith Murmansk as a central hub (Chapter 5.4)
i TheBothnian Corrido(Chapter 5.1)

The following Chapters 5i5.15 will describe eactoutein detail.
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Figure 7. TheBothnian Corridor
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Consistsof;
Road E4, E8, E75

Railways:
Bothnia line, Haparanda line, main line through upper Norrland and Helsirddnio line

Brief facts:

Roads

_Sweden (E4) Border Vasterbottn/VasternorrlaBdrder Sweden/Finland
Length: 452 km

Width: 91 21.5m
Speedimit: 907 110 km/h

Number of vehicles crossing the border per day: (Haparanda/Tornio): 7750

Finland (E75, E8) Border Sweden/Finlan8order Pohjois?ohjanmaa/Keskbuomi
Length: 314 km
Width: 107 12.5 m, about 70 km in Kemi and Tornio and in Oulu it is moton

Percentage of the road with a width of 8 m or more: 100%
Speed limit: 100 km/h, 60 or 80 in some places, 120 on motorways in good driving conditi
Average number of vehicles paay where traffic is at its peak:

Umed 8,200

Skellefta 5,300

Pited 8,900

Luled 9,400

Kalix 5,100

Haparanda 5,700

Tornio 11,000

Kemi 12,500

Oulu 47,500

Railway

Length

Sweden

Main line through upper Norrland 626 km (BrackdUmeaBoden)
Bothnialine 185 km (NylandUmed)
Haparanda line 161 km (BoderHaparanda)
Finland

The total length of th&othnian Corridoiprimary rail network in Finland is 812 km. About 40% of this distance is
in the Barents Region

Average number of passenger trains pgr da

Sweden
Umedi Vannas: 32
Vannas Boden: 12

Bodeni Haparanda: 0

Finland

Kemi - Oulu: 14

Average number of cargo trains per day:
Sweden

Umedi Vannas: 24

Vannasi Boden: 32

Bodeni Haparanda: 4

Finland
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Tornio - Kemi 4
Kemi-Oulu: 6
Oului South: 14

Maximum permitted axle load:
Sweden: 25 tonnes Finland: 22.5 tonnes

Gauge:
Sweden: 1,435 mm Finland: 1,524 mm

Speed limit
Sweden: 250 km/h Finland: 140 km/H

Signalling system
Sweden: ATC/ERTMS/EBICAB 900 Finland: ATRVR/RHK

Electrified/Not electrified:

Sweden: Electrified
Finland: Electrified except for Tornikemi

Single or double track:
Sweden: Single track Finland: Single track

Ports
See Chapter 5.5

Airports

Number of passengers per year:
Umea 846,000
Skellefta 225,000
Luled 979,000
Kemi 97,000
Oulu 701,000

General information
Number of inhabitants in cities along tGerridor.

Umea 117,000
Skellefta 72,000
Pited 41,000
Lulea 75,000
Kalix 17,000
Haparanda 10,000
Tornio 22,000
Kemi 23,000
Oulu 131,000
5.1.1. GENERAL DESCRIPTION

The Bothnian Corridorencompasses road and rail from Helsinki to Stockholm. In this document only the part of
the Corridorthat is within the Barents Region is described.

The Bothnian Corridoris a strategically important link within the transnational transport system of goods in the
Northern Europe. Th€orridor is proposed to be included in the THNcore network for bothail and road. It
stretches out on both the Swedish and the Finnish side of the Gulf of Bothnia and conneatstbasind and
northrsouthbound transnational links in Sweden, Finland, Norway and Russia.

The Corridoris the artery connecting the north®fveden with the rest of the country and the continent. Northern
Sweden supplies much of Europe and even the world with raw materials and a large part of this goes through tl
Bothnian Corridor TheCorridoralso encompasses 85% of the population of Naiebhaind Vasterbotten, or about

14 Maximum speed on most of tHothnian Routés 140 km/h, 120 km on the short natectiified section KeraT ornio/Haparanda
15 Automatic Train Control/European Rail Traffic Management System
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300,000 people, which means that tloeridoris vital for regional and national passengers. In Northern Finland the
population is not as concentrated in Bethnian Corridoms in Sweden, but major industrial centres acatkd on

the coast of th€orridor. Also in Finland theCorridoris the main link between Northern Finland and the rest of the
country. The road is very important for transports between Northern Finland and the main ports in the south.

TheCorridoris thefunctional connection and serves an important function:

il For commuting, healthcarelated travel and educatioelated travel

1 For business travel (in particular the airports).

il For recreational travel and the tourism industry.

| For regional freight and londistance freight traffic to/from Norrbotten/Vasterbotten counties.

1 For transit traffic to/from Norway, Finland, Eastern Europe and the rest of the Barents Region.

TheBothnian Corridolis already of great importance for transnational goods flows within the EU and to/ from the
EU. As European integration continues to expand, the importance @adf&lor will increase further. It is
important for the economy and growth of the Barentgiéteand it connects its main industrial areas, main cities
and hubs.

The coastal region of the Gulf of Bothnia is very industrialized, both on the Swedish and Finnish side. There ar
large stainless steel factories, large forest industry mills, majisrand other important industries.

5.1.2. INFRASTRUCTURE AND STANDARD
Roads
The E4 is Swedends most i mportant road, connectin

coastline from Stockholm through the main cities up to Haparanda, a disfab@?0 km. The road E4 has the
same designation as it continues across the border to Finland, then as the E8 between Tornio and Kemi and fine
as the E75 from Kemi via Oulu to Helsinki.

Since the E4 is of both national and international importascstaindard is quite high. In Sweden, most of it has
been upgraded to at least 13 meters with a central barrier for higher traffic safety and accessibility, but there a
still some parts, especially in the north, that are only 9 meters wide. In Finlahdftios road is 10 meters wide,
while so far only one section has been upgraded with a central barrier. 70 km of the northern part of the E75 road
four-lane motorway between Tornio and Kemi and in Oulu.

Railways:

The entireBothnian Corridoprimary railway network is not electrified, since there are some shorter parts missing.
It has an automatic train protection syste&TC or better. In Sweden both the Bothnia line and Haparanda line
have ERTMS installetf. The maximum permitted axle lo@l25 tonnes in Sweden and 22.5 tonnes in Finland.

The average speed limit is low and the railway network is steep in some parts, which together cause problems f
freight transport operations.

In Sweden the railway from Harndésand up to Umea is of gtamtlard, thanks to the new Bothnian link. North of
Umea the main line through Northern Norrland has a lower standard and capacity. The Haparanda line betwee
Boden and Haparanda/Tornio was opened for traffic in early 2013.

In Finland the SeingjokDulu rail section has several line sections over 10 kilometers without crossing sections,
but this 338kilometer rail section still has about 100 level crossings which are mostly equipped with safety
equipment. The northernmost Oullornio rail section has aboidD crossing sections, most of which do not have
safety equipment.

In Finland the railway standard is not adequate on the first 20 km from the border with Sweden. The railway is nc
electrified between Haparanda/Tornio and Kemi. In Haparanda/Tornio tilgieda to handle the rail gauge
difference are inadequate. The Haparada rail gauge changer is no longer functional.

Most European countries use a standard gauge of 1,435 mm, whereas in
Finland the gauge is 1,524 mm. Therefore trains cannot cross ther loHaparanda/Tornio without a change of

18European Rail Traffic Management System is a standardized system for signalling, control and train protection to enlshareleros
interoperability.
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wheel sets or lifting cargo from one wagon to another.
The Russian rail gauge is 1,520 mm, which makes it possible to use the same wagons on Finnish and Russ
railways.

From Kemi to Oulu the railway has a siagrack. More than 300 km of the rail to the south of Oulu has been under
reconstruction for many years and the work will continue for several years. Some 100 km of the reconstructe
railway will be doubletrack.

The building of a new railway track froidmed to Luled, the North Bothnia line, has been considered. If such an
investment is made in the future the rail capacity challenges in this partRétth@an Corridomwill be solved.

5.1.3. TRAFFIC

Roads

The traffic volumes throughout th@orridor fluctuate. Road traffic volumes varied between 3,500-7,500 vehicles
from Haparanda to Umead, with the exception of the road sectioniRited, which had 9,000 vehicles. The share
of heavy vehicles was about-28% of the total traffic volume from Hapadato Stockholm.

In Northern Finland the highest traffic volumes in the road network are on the E75 in Oulu where annual daily
traffic volumes were almost 50,000 vehicles in 2011. Between Kemi and Oulu, the traffic volumes are generally
from 6,000 tal1,000 vehicles per day, about 1,000 of them being heavy vehicles.

Railways:

The number of freight traffic operations exceeds the number of passenger traffic operations in the northern part
the Bothnian Corridor The Bothnian Corridorprimary rail netvork mostly consists of singlgack rail sections

with the exception of a few doubteack rail sections. The Bothnian raibrridor constitutes the primary freight
corridorin Sweden and is especially important for Swedish primary industry, such age¢hdamest and paper
industry.

Freight transport volumes reached about 5 million tonnes according to the most recent commodity flow survey. /
significant share of the freight volumes is transported throughdh&lorfrom the northern part of Swedentte

ports on the west coast and in the south, from where transport volumes continue to other parts of Europ
Transports of steel are especially significant between Luled and Borlange. The main line through Norther:
Norrland is today the most congesteagé-track line in Sweden.

The highest freight traffic volumes in tB®thnian Corridoprimary rail network in Finland are in the northern part
of the Ostrobothnian rail line. The significant freight traffic volumes on these rail sections are prinerigult
of heavy transit traffic from Russia to the Port of Kokkola.

In the remaining northern part of tlBothnian Corridomprimary rail network, freight traffic volumes of 328

million tonnes and 2:2.9 million tonnes were in the northern parttbé main line and southern part of the
Ostrobothnian line, respectively. Freight traffic volumes on the rail sections north of Oulu were about 1.6 million
tonnes in 2010.

5.1.4. KEY CHALLENGES

Roads

| Increase accessibility (speed) and traffic safety.

il Improvethe horizontal and the vertical curves in some places.

il Reach the environmental quality standards in Umed and Skellefta.
Railways:

9 There is a serious lack of track capacity, carrying capacity and limited speed standard along the railway systen
in theCorridor. In Sweden especially between Umea and Boden.

1 Find an effective solution for the different gauges between Sweden (1,435 mm) and Finland (1,524 mm).
9 Electrify the railway section between Tornio/Haparanda and Kemi.
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5.1.5. PLANNED DEVELOPMENT

Roads

] Bypass inUmed E4/E12, 2015.

| 2+1 road with central barrier on some sections of E4 between Umed and Haparanda.
il Reconstruction of crossings on E4.

| Improve the capacity of the E75 in Oulu by upgrading the road fasexmotorway.

| 2+1 road with central barriers onveeal sections of E75 between Kemi and Oulu
Railways:

1 Measures to improve the capacity UniieBoden

1 Upgrading of stations in Sweden

1 The improvement works on the 300 km long railway between Seingjoki and Oulu will be completed by
2017.

5.1.6. FUTURE POTENTIAL

The Corridoris important today and its importance will grow in the future due to the expansion of the industries in
the northern areas of the Barents Region. The forecast in Sweden and Finland shows a significant growth in t
northern areas due to thalirstrial expansion.
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5.2.  ROUTE: LULEA i NARVIK
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Consists of:

Roads: E 10
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Railways:
The Iron Ore line and the Ofoten line

Brief facts:

Roads

Length: 520 km

Width: 6-13 m (Sweden)

Width: 6-8.5 m (Norway)

Speed limit: 56100 km/h

In Sweden: 90/100 km/h

In Norway: 60/70/80 km/h

Number of vehicles crossing the border per day at Riksgransen/Bjornfjell: 850

Average number of vehicles per day where traffic is at its peak: 4,000 (Kiruna) and 3,600 (Rombakken)

Railway

Length: 473 km

Average number of passenger trains per day:10§4

Average number of cargo trains per day:500depending on which part
Maximum permitted axle load: 30 tonnesGauge: 1,435 mm
Maximum speed: 135 km/hSignalling system: ATC/FATC
Electrified/Notelectrified: Electrified

Single or double track: Single track

TEUSs at Narvik rail terminal: 55,069

Ports
See Chapters 5.4 and 5.5

Airports

Number of passengers per year
Luled 979,000
Gallivare 34,000
Kiruna 200,000

Harstad/Narvik 552,000

Generalinformation
Number of inhabitants in cities along tReute

Luled 75,000
Boden: 19,000
Overkalix 4,000

Gaéllivare 18,000

Kiruna 23,000
Narvik 19,000
5.2.1. GENERAL DESCRIPTION

TheRouteconsists of both road and rail. It stretches from Luled in the north of the Baltic Sea to Narvik, located on
the Atlantic coast in northern Norway (a distance of 520 km by road)R®le consists of varying landscapes

and climates. It begins and endsttz sea, stretches from coast to coast and passes through sparsely populate
forest and mountain areas.

The Routeis important for the economy and growth of the Barents Region and connects industrial areas, cities an

17 Full Automatic Train Control
18 Statistics for the year 2012
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hubs. TheRouteserves and connectsning fields and industries in the area between the coast and ports of Lulea
and Narvik. TheRoutehas large freight volumes, since 90% of Swedish iron ore production is located in this part
of Northern Sweden. It is also important for the local commumndiee to the border trade and businesses.

TheRouteserves an important function:

1 For regional freight and specifically ore traffic from the mining areas to ports.

9 For transit traffic:
0 transportof consumer goods (rail), general cargo (rail) and fish (rail and road) between Southern and
Northern Norway via Sweden.
o0 rail/sea between the Barents Region and the European continent and between Asia and America on r:
and sea.

1 For recreational and tosm industry.

1 For local and regional commuting, healtheeetated travel (Gallivare and Luled hospitals) and education

related travel.

1 For business travel.

Important hubs/nodes: Lulea (port), Boden, Gallivare, Kiruna, Narvik (port, rail frgighinal)

Both road and rail lack alternativeutes for freight traffic in theRouteif infrastructure breakdowns or vehicle
accidents occur. The railway is especially sensitive to disturbances north of Géllivare since there-evatimg re
options fortrains. South of Géllivare the inland railway can be used, but with lower loads and only with diesel
locomotives.

Heavy vehicles are more sensitive to disruption since they can only choose altemdés/éhat have an adequate
load-bearing capacity. &t example, a blockage between Gallivare and Svappavaara resuitsube extension of
70 km. A blockage between Kiruna and Svappavaara result®iteextension of 700 km.

5.2.2. INFRASTRUCTURE AND STANDARD

Roads

The E10 is one of Swlesd eandd , t INeo r B a e e nboNeorBukegfordongd s m
distance passenger and freight transport. The road is included in both the national road networks and the Trar
European Networks (TEN). The E10 also acts as an important arterypissengers and freight to industries,
workplaces, municipal and regional centres.

The road follows theoute Lule&Tore-OverkalixGallivareKiruna-RiksgransesNarvik. The length is altogether
520 km.

Steep sections on the E10 in combination with a naroaa make it difficult for heavy vehicles to pass and ascend
the hills.

The custom office is only open in daytime.

The road is temporarily closed several times per year due to winter storms. -hiskigkriods the road is closed
for safety reasons aight. In the winter time the traffic quite frequently has to be accompanied by ackeanmg
vehicle.

Railways:

The Iron Ore line/The Ofoten line is an electrified, siAgéek line divided into three sections due to the iron ore
transports: the nordmn circuit, southern circuit and middle section. The gauge is 1,435 mm. The road has an
ATC/FATC signalling system.

There are 47 crossing sections in Sweden and 5 in Norway. Nearly half of these are too short and need to be rebt
especially due to the50 meter long iron ore trains.

The Ofoten |ine is Norwayds northernmost rail way,
other connection to the Norwegian rail network, it only connects to the Iron Ore line.
The Ofoten line is 2 km long, and the track is steep and cur/iie height difference between Narvik and
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Riksgransen is 521 m over a stretch of 42 km, giving an average gradient of 12.3%.

The Iron Ore line extends between Boden and Riksgransen, where the Ofoten line THegilnen Ore line is
known as Swedends most b e a uduietb mbuntaindacilitiesdoy thogenadiving by a
night train from South. It is the only railway in Sweden that allow$od®e axle load and trains with a weight of
8,600 tonnes.

In the ports of Luled and Narvik there is a need for infrastructure investments on land in order to be able to Increa
the freight volumes. Lulea also requires major investments within the fairway in order for larger vessels to operate

5.2.3. TRAFFIC

Roads

The average number of vehicles per day varies between 850 and 4,000, cargo transport between 160 and
vehicles/day. The highest values are between Kiruna and Svappavaara. The average number of vehicles per
varies between 850 vehiclestlh¢ border and 3,600 vehicles close to Narvik.

Railways:

The I ron Ore |ine/ The Ofoten |Iine is Swedends mos"
Circuit (KirunaNarvik) has 46 passenger trains per day depending on season andigs cgpproximately 19
million metric tonnes of ore per year. Southern Circuit (LiBeélenGallivareKiruna) has 10 passenger trains per

day and it carries around 7 million metric tonnes of ore per year. Between Kiruna and Narvik there are 22 ore trair
per day in both directions and between Malmberget and Luled 10 ore trains per day in both directions.

The other freight transport by rail is largely rel
Rai | Expresso betnieOsloo Narvi k via Swede

The volumes for nowre commodities are not large, at least compared to the ore volumes, but they serve as a
important supply line for consumer goods, fish exports and other manufactured goods for different economit
activities throughout Nortlia Norway north of Narvik.

The traffic requirements along the 473 km long track have increased since both longer and heavier trains wi
operate on the track. Since the Iron Ore line is sitrglek, crossing sections have a key role for efficiency and

cgoacity.

The forecasts show a huge increase in cargo flows, especially from the mining and seafood industries. The highe
increase will take place on the northern circuit between Kiruna and Narvik, since most mining companies, bott
existing and upcomingare planning for shipments from Narvik. There are also plans for increased regional
passenger traffic and increased investments in tourism.

All these plans will result in significantly more trains on the line and a high capacity utilization, and idult
operating and maintaining the line.

5.2.4. KEY CHALLENGES

Roads

The common challenges for the E10 are:

il Increase the width of the road in some sections to 8 meters

| Improve the horizontal and vertical curves in some places

1 Lower the gradient in some placsih steep hills

1 Traffic safety, especially for inhabitants where the road passes through villages
il Drifting snow in the winter season

il Winter maintenance

Railways:

| Improve robustness and reliability to an acceptable standard.

1 Improve punctuality to an aeptable standard

1 Increase capacity. Possibly, in future double track will be necessary along the entire length of the railway

Expected demand from the mining fields in Northern Sweden is 31 train pairs in 2020, an increase of 50%.
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| Increase capacity of thmower supply infrastructure

1 Ensure increased maintenance without affecting traffic

1 Prepare for 750 meter long trains including extending crossing sections to 1,000 meters.

1 Devel op the passenger traffic on o ntonwith sef@ingr o p e
important bulk and container flows.

q The development of the railway is closely interlinked with that of the port of Narvik and Lulea and
planning needs to be coordinated. Port capacity in Narvik is very limited after a new mining com2&i i
started using the port as its export gateway. The port of Narvik needs to be expanded for transshipment of produt
from the Kaunisvaara and other fields.

5.2.5. PLANNED DEVELOPMENT
Roads

E10Int he Swedi sh Transpor t -téknplan foriesisting afrastroctude snvestroents 2010t |
2021, the following is planned for the E10:

1 New bypass in Kiruna, due to mining expansion and movement of the city

1 E107 Improvement of the roagsan, pro fie and width between Gallivare and Kiruna

1 E107 Road widening and loaldearing capacity measures in relation to Svappau@anaa (Mertainen)
section

In Norway the construction work for a new bridge over the Rombaksfjord has started (thdadt@dgalge). The
total cost for this project will be about EUR 400 millidrhe distance from the border to the port will be reduced
by 7 km.

Railways:

Sweden

In 2013 a study of choice of measures was initiated. Planned investments:
Riksgranseri Kirunai Géllivarei Bodeni LuledCrossing sections:

Kiruna freight yard 2013

Four new crossing sections

Proposal for further investments in SwederRiksgranseii Kirunai Gallivarei Boden- Luled
Doubletrack study Kiruna Riksgransen (Northern Circuit)
ERTMS?%systemi 2018/2019

Third track in Kiruna 2015

Kiruna travel centré 2017

Gallivare freight yard 2013

Two new crossing sections

=4 =4 =8 =8 -8 a8 -9

Norwa
Planned investments:
1 Doubletrack assessment will be complete in 2013.
1  Work on Narvik terminal Fagernes will b complete in 2013.
1 Increase the axle load on the line between Narvik station and Narvik terminal (2.5 kilometers) to handle
heavier trains from Northland Resources

Narvik station will be extended to 750 m in 2017

New signal/safety system at Narvik statio

The crossing sections at Bjgrnfjell and Rombak will be extended to 750 m in 2015
Measures to increase the power supply for the Ofoten line

2 new crossing sectioiisSgsterbekk and Djupvik

=A =4 =8 =8 -8 A

5.2.6. FUTURE POTENTIAL
This is an importantoutetoday and its importance will grow in the future due to the expansion of the industries in

19Proposed in new national infrastructure plan 26225

20The European Rail Traffic Management System (ERTMS) will be the new standard for the European railway system. A common
standard is necesary to ensure interoperability and the

system comprises all aspects of management, safety and communication. ERTMS will first be implemented on all high speeditines
routes and eventually on all European railways.
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the northern areas of Barents. The forecast in Sweden and Norway indicates a significant growth in the northe
areas due to the industrial expansion. It might bésan importantoutefor Finnish mining in the future, since they
will have access to the ideee port in Narvik, via theoute

In addition to the important role of the railway for bulk transports for the mining industry, the railway is important

for transport of containers.
There is a potential for transport of larger volumes of seafood on the railway in future years.

33



5.3. ROUTE VORKUTAT SYKTYVKARI KOTLAS ARKHANGELSKi VARTIUST OULU

Route "Vorkutai Syktyvkari Kotlasi Arkhangelski Vartiusi Oulu" is mainly rail. Routé® soad part on the
Russia territory passes on routgectorfrom the Finnish city Oulu, throughternationalautomobile border
crossing PoinLyttd on the territory of the Republic of Karelia by roadrefjional subordinanceKochkomai
Tikshai Ledmozerd Kostomukshd state border (Lyttd) to tHeederal road R1 "Kola".

Consists of:

Roads:

Regional Road KochkomaTikshd Ledmozerd Kostamukshd state border (Lyttd), National Road 89, National
Road 22, E8.

Railways:

In Finland from Vartius to Oulu

In Russia:

from Vorkuta to Kostomuksha (ChuimSynyai Sosnogorsk Uhtai Mikun i Kotlasi Konoshai Obozerskayé
Kochkomai Ledmozero). Branch roads from Obozerskaya to Arkhangelsk; from Nikoisyktyvkar

Murmansk

VORKUTA ‘
ouLu
OSTOMUKSHA Ku e
t UHTA
* OBOZERSKAYA
KOTLAS

SYKTYVKAR

“ ‘ i = Rail route —
( KONGSHA
H ’\ paint b Scurces: Esri HERE, Delorme, USGS. Intermap, incement F Corp., NRCAN, Esri Japan, METI, Esri China {(Hong
g rsbuph

. Kaing), Esri { Thailand), Mapmylndia, ® CpenStreetMap confributors. and the GIS User Community

Figure 9. Vorkuta - Syktyvkar - Kotlas Arkhangelsk - Oulu
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Brief facts: Roads
Total length: 480
Length: Length in Russia 230 km, 250 km in Finland (VariGsilu)
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Width: 12.5 mi 7 m

Speed limits120-80 km/h, 5660 km/h in urban areas

Average number of vehicles per day at the border: 700 (Russdand)

Average number of vehicles per day where traffic is at its peak: 10,000 in Oulu

Rail in Finland:

Length: 261 km

Number of average passengerrisaper day: 12 between Kontioméki and Oulu, none to Russia
Average number of cargo trains per day:

Oulu-Kontiomaki: Five pairs of cargo trains per day (8.8 million tonnes/year) KontieWfikius three pairs of
cargo trains per day (5.5 million tonnes/year

Electrified in Finland

Single trackATCt in Finland

Railways in Russia:

Length: 2025 km

There is a developed network of passenger traffic, connecting Arkhan§gltivkar, Vorkutaand other cities in
the region with the largest cities of the Russian Federation.

Singletrack lineswith doubletrack inserts

The railway isnot electrified except for the section Konog$haelomorskaya Kochkoma

Ports
See Chapter 5.5

Airports

Number of passengers per year at main airports:

- Oulu 1.1 million

- Kajaani 80,000

- International airport AArkhangel sko (Talagi)
- Kotlas (Arkhangelsk Region)

- Syktyvkar (Komi Repubilic).

General information
Population (municipalities)

- Oulu 131,000

- Arkhangelsk 349,000

- Vorkuta 75,000
5.3.1. GENERAL DESCRIPTION

Route VorkutaVartiug Oulu consists of railway and roaflheroad and the railway are included in the proposed

TEN-T comprehensive networks.

5.3.2. INFRASTRUCTURE AND STANDARD
Roads

The roadroute starts from theBothnian Corridan Oulu as road 22 to Kajaani. The paved area of the road is at
least 8 meters wide. About 150 km from Oulu tbate continues for another 100 km as road 89 to the Russian
border in Vartius Lyttd. Road 89 has a paved lwidt 6.3 meters for about 20 km, while for the remainder the

paved area is 7.5 to 8 meters wide.

On the Russian side threute continues for about 240 km via to Petrozavodsk via the public Regional Road
Kochkomai Tikshai Ledmozeroi Kostomukshal state border, passes through Kostomuksha, Ledmozero,

Tiksha, and adjoins the public National Road-2R Cola. The road is paved to a width of
7 12m.

Railways:

21 Automatic Train Control
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The 166 km long railway line between Oulu and Kontiomaki is quite old, and still has wooden sIRajbheres/

line from Kontiomakito the state border with Russia Finnish territorywas completed in 1976. The railway is an
electrified singletrack railwgy. The railway has an automatic train control system, but the technology is over 20
years old.

The Russian section of the railway from Vorkuta to Malenga is part of the The Severnaya Raibstégr(N
Railway) infrastructure a branch of the Russian Radys, JSC.

The Russian section of the railway from Malenga to Kostomuksha is part of the Oktyabrskaya Railway
(Oktyabrskaya Railway) infrastructurea branch of the Russian Railways, JSC.

The Kostomuksha Kochkoma section is practically not involved in the international transport of goods.

Border-crossing points
This routeon the FinniskRussian border has rail and automobile bemiessingpoi nt ALyt t 20 ( Ki
(Russia), Vartius station (Fiuhd). It works 24 hours a day.

Air travel

Reconstruction of the airport complex is underway in the Arkhangelsk International Airport. Reconstruction of the
airport apron and parking was completed in 2015. The next step is the reconstruction of thewitimaetificial
covering with a length of 2,500 meters. As of 2016, the airport has regular flights to Moscow, St. Petersburg
Murmansk, Syktyvkar. The question of organization of regular flights to Petrozavodsk is under consideration.

In 2014 theKomiaviatrans airlines opened a regular passenger service on the Syktyiddeas - Arkhangelsk
section with a frequency of flights 3 times a week.

5.3.3. TRAFFIC

Roads

Average number of vehicles per day is almost 10,000 in Oulu, between 3,000 and 1,300 on national road 22 ai
between 300 and 700 on national road 89. The average daily number ofdyos$émng vehicles in 2012 was 662
passenger cars and 55 lorries or Bu3édne number of border crossing vehicles has remained stable for the last few
years.

On the Russian side average number of vehicles per
600 on the road section from Kostomuksha, Ledmozerd éstha to Kehkoma.

Railways:

In Finland he OuluKontiomé&ki railway serves both cargo and passenger transports. There are five pairs of cargc
trains per day transporting a total of 8.8 million tonnes of cargo per year. Kontioriaktius serves onlyargo
transports, with three pairs of cargo trains per day transporting 5.5 million tonnes per year.

In Russian cityKostomukshdocatedin 30 km from thestateborder,theiron oreis produed and procesd into
pellets.Pellets are tranportdaly rail, mainly to the Russian consumdds theRussianpart of the routeil, coal,
ferrous metals, timber, camgction materials, fertilizers, angaperaretransportedThe majorcarriersare PJSC
"Severstal", JSC "Vorkutaugol”, JSC "Intaugol" arnldess.

5.3.4. KEY CHALLENGES

Roads

In Finland:

i Congestion problems on national road 22 in the urban Oulu region

q Poor road safety close to Oulu

i Need for improvements of road conditions of the road sections passing through the municipal centres
i Need forimprovement of the conditions for cyclists

In Russia:

q Restrictions for international transports near Kostomuksha in Russia

i Poor statuof the section 11 kni 35 km of the Regional Road KochkormaTikshai Ledmozeroi

Kostomuksha state border (Lyttd); th road section needs to be reconstructed.
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Railways:

In Finland:

1 Modernization is needed

1 Outdated safety equipment, wooden sleepers on the western section

In Russia:

1 Improvement of transport service and development of the capacities of the railway lines;

5.3.5. PLANNED DEVELOPMENT

Roadsin Finland:

| National road 22 between Kajaani and Oulu will be upgraded with additional lanes and improved
intersections in Oulu;

| Some bypass lanes with central barrier will be created in the rural area close to Oulu;

1 Improvedsafety in municipal centres;

1 Improved safety for cyclists;

Roads in Russia:

1 Within the framework of the éderal target program "Development of the Republic of Karelia for the

period till 2020" it is planned to bring the section km 144 km road Kochkomd Tikshai Ledmozeroi
Kostomukshd state border (Lytta) to standard transpoperational status.

Construction of railways in Russia:

| Konoshai Medgora, public railway tracks with a length of 370 km (Kargopol, Konosha, Medvezhiegorsk,
Pudozh Districts).

1 Bovanenkovd Kharasavey, public railway tracks 130 km long (Yamal District);

1 Vorkuta (KhalmefYu) i Usti Kara, public railway tracks 210 km long (Vorkuta, Priuralsky District);

1 Obozerskaya Belomorsk public railway tracks 353 km long (Plesetsk, Belom@siega Districts);

1 Sosnogorsk Indiga, public railway tracks 612 km long.

In order to increase the capacity, the construction of second tracks in planned on the following sections:

Obozerskaya Arkhangelsk 45.9 km
Obozerskaya Belomorsk 353.0 km
Chuminta - Konosha 268.4 km
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5.4. i T H ENORTHERN MARITIME CORRIDORO ARKHANGELMJRMANSK 17 THE
EUROPEAN CONTINENT

Countr Port Cargo TEU Passeng | Cruise Depth | Populati
y (2000 ers passen on
tonnes) (except gers
cruise)
Russia Murmansk 22 045 37 381 17693 14,2 307000
Russia | Arkhangelsk 3758 30789 5319 9,2 351000
Russia | Kandalaksha 830 0 0 10 36000
Russia | Vitino 0 0 0 10 700
Russia | Varandey 6582 0 0 17 50
Russia | NaryanMar 158 0 17 24535
Russia Onega 80 0 259242 8 20 051
Norway | Kirkenes 2417 0 167454 |0 138 10000
Norway | Honningsvag 77 0 14241 139000 | 5/15 3000
Norway | Hammerfest 4818 547 57127 22000 2/15 10000
Norway | Alta 666 1190 | 37901 11591 10,3/125 | 20000
Norway | Tromsg 968 3467 303002 105490 | 5,9/15 71000
Norway | Narvik 19416 126 0 7537 135/26 14000
Norway | Bodg 1146 17872 | 345315 | 7363 3,4/7,6 50000
Norway | Mo i Rana 4151 0 0 0 12 26000
Norway | Mosjgen 1545 23154 | 21526 0 8 13000
Norway | Sandnessjgen 909 6,657 | 11344 0 8/20 6 000

Table 3.Freight and passenger turnover in @@ridor24

22 Thestatistics orthe Russian portis providedby the Ministry of Transport of the Russian Federatfonthe year2015 based on the
"Survey of cargo transportation via sea ports of Russia, the Baltic States, Ukraine for 2015" and "Survey of cargd praffseagers by
water transport of Russia 2015".

The statistics on Norwegian ports is provided by the Statistics Norway (cargo turnover) for the year 2012 and by the iINGvestge
Administration (passenger turnover) for the year 2012.

23The TEUs forgts in Norway are estimated based on an national average weight of a TEU.

For the port of Mosjgen the actual number of TEUs is used.

24 pPort Vitino activity is suspended in 2014
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5.4.1. TRAFFIC AND INFRASTRUCTURE
Maritime transport is involved in a major proportion of international trade.

The deepwater ports of theNorthern Maritime Corridor(primarily Murmansk and Narvik) have signifiant
potential for growth and for shipment of cargo by.sea

There is a signifiant market for container shipping from the countries of Southeast Asia to the European marke
The ports of theNorthern Maritime Coildor could support imports of goods to tBEAC countriesand other
European countries.

Another factor that favours the development of the ports located iG@dnigloris the abundance of seafood in the
Barents Region, given the expected growth in woiddvdemand for seafood.

TheNorthern Maritime Corridois conventionally connected the Northern SeRoutein the east.
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The water area dhe Northern SeRouteis understood to be the aquatic space adjacent to the northern coast of the
Russian Fedation, covering internal waters, territorial sea, the contiguous zone and the exclusive economic zone
of the Russian Federation and bounded by division lines across maritime areas with the United States and t
parallel Cape Dezhnev in the Bering Straigsivmeridian of the Cape of Desire to the Novaya Zemlya archipelago,
eastern coastline of the Novaya Zemlya archipelago, and the western boundaries of the Matochkin, Kara, at
Yugorsky Straits.

The Northern Maritime Corridoand the Northern Sdgouteshoten the transporoutebetween Asia and Europe
by as much as 40% compared toithetevia the Suez Canal.

The fairway standard

No common fairway standard exists for the Russian and Norwegian part Nbttieern Maritime Corridgrbut

there are no bighallenges related to this since the standards in both the countries are considered good. A commc
fairway standard maybe considered in the future. The capacity Nottieern Maritime Corridois unlimited.

5.4.2. SAFETY AT SEA

The expected increase afttivity in Barents within the petroleum, metal and mineral industries, as well as
increased transit transports, makes it important to ensure a sufficient level of safety and sustainability in thi
northern waters. Shipments of petroleum could multiply ufedeurable conditions.

Maritime activity covers a vast geographical area with harsh climatic conditions. Challenges such as icing, winte
darkness, summer fog, remoteness, a limited access to infrastructure and communication requidesigstech
soluions for maritime safety, emergency preparedness and search and rescue response for th&&&’waters.

The experts Group point in particular to the following:

1 The need to develop a functioning system of communication (broadband satellite communigations)
polar waters

1 The need for more hydrographical surveys and development of complete charts, improvement of
infrastructure for navigation and improved forecasts related to weather, waves and ice conditions.

1 The need for a joint traffic monitoring systemhél establishment of a joint Barents VTMIS (Vessel
Traffic Monitoring and Information System), including seamless sharing of traffic data from AIS,
Satellite AIS and other relevant sources.

1 Harmonization of national rules, regulations and procedures iart# to achieve greater predictability
and lessen the administrative burden on mariners.

1 Extension of the newly established Barents Ship Reporting System (Barents SRS) to cover the entir
Barents Sea Region

1 The need for an improved system for search asdue to ensure:

A Early warning

A Efficient detection equipment

A Efficient mobilization and availability of rescue resources

A Efficient coordination and execution of rescue operations

A Efficient personal rescue equipment

A Efficient use of norgovernmenta{non-SAR) ships being in the area of any emergency situation
5.4.3. DESCRIPTION AND POTENTIAL OF RUSSIAN PORTS NORTHWESTERN FEDERAL

DISTRICT OF THE RUSSIAN FEDERATION

There areB segports in the District; the ports of Murmansk, Arkhangelsk, Kandalaksha, Wf@gmandey, Nayan
Mar, Onega and Mezen are located in the Barents Region.

Port of Murmansk

The port of Murmansk is the northernmost deegter icefree port in Russia.

In 2015, the Port of Murmansk transhiped 22 045 thousamsgasf cargoMajor handled cargoes are: coal, ore,
chemical and mineral fertilizers, oil products for export, as well as containers in cabotage.

The Arctic icebreaker fleet is based in the port.

25 Source: Report on opportunities and challenges in connection with increased sailings in the Polar Sea of the Experth@ielisify of
LYGSNR2NI 2F Db2NB | & cYdrgh K S0 SINIZAF T Ndzli L2 NRNIKY DSNU  Foaupide, A@iNEIS ¢ 02 | (S
26 Source: Preliminary project report, Russi@Norwegian Barents Logistics and Transport, June 2013

27 Source: Project report SAR operations in the Norwegian part of the Barents Sea and Polar Sea, December 2012
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In addition, within the framework of sypr o gr a mme 7 Ma r? thei distant lings derth pdweert o
reconstructed, the ba the passengeareaof Murmansk Port has been protectadd thepassenger ship terminal
building is being reconstructed (completion date is September 2016).

For further development of the Poristplanned to construct a coal terminal on the western shore of Kola Bay, at
the mouth of the Lavna River withe first phasedesign capacity of 5 million tons. Currently the railways on the
eastern and western shores of the Kola Bay are under cormstructi

In addition, on the western shore of the Kola Bag planned to construct an offshore field supply bas@IsC

"NK "Rosneft"and the center of tHarge marine structureonstruction of OJSCNOVATEK".

Port of Arkhangelsk

The port of Arkhangelsis situated on theeltaof Severnaya Dvinaiver and is essential and integral part of the
Arctic transport system of Russia. In 2015 the Port of Arkhangedsishiped3 758thousand tones of cargo
Major handled cargoes amgeneral, timbergontainers, as well as petroleum products for export.

Port of Arkhangelsk is a port of yessund navigation, where ice conditions are roughly equivalent to those of the
Gulf of Finland.Ice escort is needed during winter

Port of Kandalaksha

The sea pdrof Kandalaksha is located in the northern part of Kandalaksha Bay in the White Sea.

In 2015 the Port of Kandalaksha transhiped 830 thousandstofi cargo. Major cargo is coal for export.

The waters around the port are protected from winds on all Bidesands, the port is only open to Kandalaksha
Bay to the southeast. The port operates-yeand the waters of the port freeze in early December and melt in
early May.

Port of Vitino

The port of Vitino islocated atkandalaksha Gulf of the White Sead isspecialized for transshipment of bulk
petroleum cargo, including gas condensate. Ice escort is needed during winter.

Currently, cargo handling in the port is not carried out.

Port of Naryan-Mar

In 2015, the port of NaryalMar transhipped 38 thousand tonnesargo.Major handled cargoes are:

bulk and petroleum productBrom the port of Naryalar transports can continue inland along the Pechora River
from May to October. In 2015, the general navigation period was 169 days (5.5 months).

Port of Varandey
The seaport of Varandey was built in 208@imedfor oil export by sealn 2015, the cargo turnover of the port
wasb6 582thousand tonnes cargo

Port of Onega

In 2015, the cargo turnover of the seaport of Oneges80,2 tonnes; the cargo consisted mainly of timber
Port of Mezen

The cargo turnover of the port of Mezemas8.6thousandtonnesin 2015

5.4.4. DESCRIPTION AND POTENTIAL OF NORTHERN NORWEGIAN PORTS

Because of long distances and a population that is sparsely distributed over the whole region, it has proven diffic
to direct the cargo and passenger flows to a smaller number of hub ports in Northern Norway. In the three northe
Norwegian counties, #re are 76 municipalities connected to the sea and most of them have their own port. The
ports described below are therefore fairly numerous and small compared to the ports described in the neighbouri
countries. However many of the smaller Norwegiangplday an important role in domestic, and to a certain extent
also in international, logistics. The total freight turnover of the ports in Northern Norway is 43 million tonnes
(Nordland county 33 million tonnes, Troms county 2 million tonnes and Finnroarky8 million tonnes).

There is a regular passenger service calling at 25 ports in Northern Norway twice a day, operated by the shippi
company
Hurtigruten (the Norwegian Coastal Express).

From the Norwegian island of Spitsbergen substantial volumesabffrom both Norwegian and Russian mining
companies are exported (Norwegian volumes in latest years betv@errillion tonnes). The island of Spitsbergen
is strategically located in terms of search and rescue in the Barents Sea.

28 Subprogramme ofthe Fetlel f ¢ NESGSR t NEINI YYS a5S@St 2 LIYSwriin 20Fé wdzaa Al Qa ¢ N
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Port of Mo i Rana

The port of Mo i Rana handles general cargo and containerized export products from the local iron ore and met:
industry. A volume of 3,3 million tonnes of iron ore is annually transported by rail on the Nordland line from
Krutfjell to the port of Mo i Rana fofurther transport to the processing sites.

Port of Mosjgen

Volumes though Mosjgen are mainly metal exports. Mosjgen is the largest port for containerized industrial cargo i
Northern Norway.

Port of Bodg

Bodg is important mainly with respect to domestbntainer traffic of consumer goods. The national railway
through Norway ends in Bodg and rail cargo from Oslo is reloaded here to ships for further connections north t
Tromsg and Alta. The port of Bodg has dailypex connections to the Lofoten islandhich are considered the
second most important tourist destination in Northern Norway. Bodg is an attractive cruise port along with severe
ports in Northern Norway. Bodg is a prioritized port by Norwegian authorities. Development of the port is directed
towards improving both passenger and freight capacity and service.

Port of Narvik
The port of Narvik is a strategically important node in the TEm®pean Network Transport (EU TENT).

Narvik is a bulk port and is the main embarkation and disemtiamnkaort for the mining company LKAB, mainly
for iron ore pellets and filler material for pellet production in Kiruna.

With an annual turnover of 19 million tonnes of cargo, Narvik is by far the largest port in Northern Norway. The
port has expanded emoously in recent years, and this process is expected to continue. Studies are ongoing in the
port of Narvik to increase the portdos capacity.

Port of Tromsg

TromsB is both the [ argest cruise port ports. Trhnesgis&ne r n
important port in Northern Norway for containerized consumer goods.

Tromsg is a prioritized port by Norwegian authorities. Its expansion and development is ongoing. This comprise
both a new port section to serve the petroleum indusityeased cargo capacity and improved facilities for cruise
liners starting and finishing their cruises in Tromsg.

Port of Alta
The port of Alta is mainly important as a container port for domestic cargo.

Port of Hammerfest

Apart from the export volumesf liquified natural gas from the Melkgya gas plant (4.5 million tonnes),
Hammerfest is a small port. Hammerfest handles cargo for the petroleum industry and serves the fishing fleet ar
cruise liners.

Port of Honningsvag

As the nearest port to Northebdor way 6s | argest touri st attraction,
important cruise port.

It also serves the fishing fleet, and a new port section is planned to receive oil from the oil fields north of Finnmark
The port has future developmentuatial with respect to serving petroleum fields.

Port of Kirkenes
Cargo volumes through the port of Kirkenes are primarily iron ore for export to thEighéryrelated activities
however represent the portés main source of i ncome

Despite itdocation in the far north, Kirkenes is ifee throughout the year thanks to the Gulf Stream. Kirkenes is
in international comparison a small port, but its strategic location gives it substantial growth potential.

Several private Norwegian initiatives exist to develop the port and industrial areas in Kirkenes (KILA/
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Tammerneset/Pulkneset). The rational for these initiatives is an expected rise in traffic of petroleum, ores, minera
and containers through the NontheSeaRoute (if the acceptable prices, safety and quality are ensured), an
expected increase in Norwegian and Russian petroleum activity in the Barents Sea, and an expected increase
shipping of ore and industrial products from the region. Investmemts 2014 to 2020 are stipulated to-Q0.4

billion EUR.

Although Kirkenes is a small port compared to Murmansk, it is still a possible future transhipment port for
international cargo originating in or destined for Northwest Russia or between Asia antergah Europe.
Between Yokohama and Rotterdam about 3 million containers are transported ffer year

and some of these volumes may be transported via the Barents Region in the future. There is currently no dedicar
container terminal in Kirkenes. A fuiinternational container terminal would require large investments, but water
depth is in Kirkenes ensures profitability of container shipment.

5.4.5. CURRENT CONNECTIONS BETWEEN PORTS IN NORTHERN NORWAY AND RUSSIAN
PORTS IN THE NORTHERN BASIN

The number of sailings between the port of Murmansk and ports in Northern Norway is currently about 120 eac
way per annum according to Af&tatistics (some of these sailings call at several ports in Northern Norway).

Kirkenes is the last port of call Morway in most of the cases. Only one regular container feeder service (weekly
service) between Murmansk and Northern Norway was reported in 2012.

There is a potential to develop maritime relations between Russia and Norway both in respect to cargo ar
passengers. There is currently no passenger traffic between these neighbouring countries.

29 Source: Ocean Shipping Consultants

30 Automatic Identification System
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55. CORRIDOR NnTHE MOT ORWAY OF THE BALTI C SE AlBE

EUROPEAN CONTINENT

Brief facts:
Country Port Cargo TEU Passengers | Depth Population
(2000
tonnes)
Finland Raahe 5,526 4,500 0 10 23,000
Finland Oulu 2,825 35,000 0 12.2 131,000
Finland Kemi 1,816 12,000 1,700 10 23,000
Finland Tornio 1,959 21,000 0 9.1 22,000
Sweden Umea 2,300 19,000 100,000 13 117,000
Sweden Skellefta 1,800 0 0 8.5/13 72,000
Sweden Pited 1,600 200 0 115 41,000
Sweden Luled 9,000 0 1,500 11.9 75,000
Sweden Kalix 269 0 0 5.6/6.6 17,000

Table 4. Freight and passenger turnover in key ports

A\ h N i
The Motorway of the Baltic Sea, Luled/Kemi/Oulu - The European Continent
The expert group’s prioritised cross-border connections By others prioritised corridors and core networks
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Figure 13. The Motorway of the Baltic Sea
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Figure 14. Traffic density in the Corridor

5.5.1. CURRENT TRAFFIC AND INFRASTRUCTURE. FUTURE PLANS AND POTENTIAL

The seacorridorin the Gulf of Bothnia is essential for the transports of raw materials and especially the products of
the industries situated along tBethnian Corridor The Baltic Sea offers a direct connection southwards to the rest
of Europe.

The traffic volumes irthe Bothnian Corridortransport network in the short term (until the year 2020), include
mining products, timber, chemicals and other commodities produced in the area. The main transpOdridtre
is cargo, but Kemi, Luled, Umea also have passeraféc.

The Corridoris very important for the industries situated along Blo¢ghnian Corridor Most of the customers of
these industries are located in Europe or on other continents, and are impossible to reach otherwise. It is n
economically feasibléo use long distance railway transports from the industries alonBdtmmian Corridorto

ice-free Atlantic ports. In spite of some challenges, the future potential Qfahreloris good.

5.5.2. KEY CHALLENGES

Shallow waters

A general problem for navigatidn the region is that the Gulf of Bothnia is very shallow. And as the land is rising
at the rate of about 1 metre in 100 years, the fairways and ports must be dredged regularly to keep them navigak
There are plans to dredge the fairways to the portubd @1d Kemi to 12 metres and in Lulea to 15 metres.

Icebreaking
One of the key challenges for navigation, in addition to the shallow waters, is winter ice. The Baltic Sea, including

the Gulf of Bothnia, is subject to icy conditions every wintdrerefore all ships calling at the ports need to be ice
classified during the stipulated conditions and/or time periodsbriegking ships tend to be slower or less fuel
efficient than ordinary ships, which implies higher transport costs and therefoaeckasin impact on trade and
on the competitiveness of the industries in the region.

Icebreakers have to be used to keep the fairways open during the winter season-bféakiog service is
delivered by Swedish and Finnish authorities as equal apante and under one command. The number of vessels
not required to wait exceeded 90% in 2011. For the vessels that had to wait, the average waiting time was 3.:
hours.
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Sulphur Directive

The Sulphur Directive, regulating sulphur content in the Baltic, $&dered by the International Maritime
Organization (IMO) is effective from 2015. A study conducted by the Finnish Transport Administration reported an
equivalent increase in costs for shipping fordZB%.

An ongoing investigation by the Swedish trans@uthorities, however, suggests that LNG ships and establishing
LNG terminals in ports could limit the reduction in traffic arising from the Sulphur Directive. One other result is
the estimate that most ships will use desulphurized oil, it will be seficand that the fuel price will increase
significantly. This may be partly be compensated by slower speeds, bigger ships, mixed loading etc.

5.5.3. DESCRIPTION AND POTENTIAL OF THE NORTHERN SWEDISH PORTS

A | arge proportion of Sshie ahd thed ports fhave aniingpartant sharalie thig limle s
Sweden, with its long coastline, has a good potential to use maritime transport relatively close to the customer. Tt
freight volumes handled by these ports vary significantly and some of the peespecialized in handling only
certain types of goods.

Port of Lulea
Lulea is the port in the Gulf of Bothnia with the strongest position in the-TERtwork. A large proportion of the
cargo through Lulea consists of foreign volumes.

The port of Luledhandles large volumes of bulk cargo, mainly iron ore pellets from Malmberget and incoming
coal. TENT funding has been granted for studies in Luleé to increase capacity.

Port of Skellefta
The port of Skelleftd handles mainly bulk, forest products, smgettiaterials and finished products to and from the
Ronnskar, as well as smelter, and slabs, scrap and lumber.

Port of Pited

The port of Pited handles mainly forest products, paper products such as kraftliner, and pulp.

Port of Umea

The port of Umedprimarily handles forest products (half the volume) and general goods (about 25% of the
volume). The RoPax connection over the Kvarken strait to Vaasa in Finland is important both for freight and
passenger traffic.

5.5.4. DESCRIPTION AND POTENTIAL OF THE NORTHERN FINNISH PORTS

Maritime transport is important both for domestic transport, foreign trade and international passenger traffic. Bott
the long coastline and the scattered production/settlement have contributed to the development of a large netwc
of ports. The two ports of most importance are Kemi and Tornio. These two ports handle about 10% of Finnisl
exports. Paper, wood products and minerals constitute the main commodities through the Northern Finnish ports.

Port of Kemi

The port of Kemi serves ainly the forest industry, mines and chemical transports. It is currently planned that the
port will also handle shipments for the initial phases of mining operations in Kolari and perhaps also in the lonc
term shipments from other mines.

Port of Tornio

The port of Tornio mainly handles steel products and supplies for the steel industry.

Tornio mainly serves the Outokumpu stainless steel mill.

Port of Oulu

The port of Oulu has moderate cargo volumes. It handles oil and bulk, paper, pulp and cement.

Port of Kokkola
About half of the cargo handled in the port of Kokkola consists of transit traffic from Russia.
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Port of Raahe
The port of Raahe handles large volumes of bulk cargo, including steel from the Ruukki steel mill and iron ore
from Gallivare goingput via the port of Luled, and other minerals, steel products and sawn wood products.
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5.6. ROUTE PETROZAVODSKI MURMANSK T KIRKENES

Figure 15. Petrozavodsk Murmansk i Kirkenes
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Consists of:

Road:

Norway:E105 (9 km)

Russian Federatiof£105 (National RoadR® 1 fi Kol ao ( s e c t-ilntematienaleatom®bilébarder e r
crossingpo i nt A B o r Peshengd Mutmankkd Petrozavodsi

Rail:
The Russian section of the railway from Petrozavodsk to Murmansk is part of the GkiyabmRailway
infrastructure- a branch of the Russian Railways, JSC.

Brief facts: Road

Total length: 1,140 km

Length: Petrozavodsk Murmanski 925 km

Length: Murmansk to Kirkene$ 215km (9 km in Norway)
Width: 8.5 m (Norway) and 1112 m (Russia)

Speed limit: 60i 80 km/h (Norway) and 6@.10 km/h (Russia)

Number of vehicles crossing the border per day: 338 (2014)
Average number of vehicles per day where traffic is at its peak:

Kirkenes: 7,100
Murmansk 11,000
Petrozavodsk: 14,000
Railway

Murmanski Petrozavodsk line

Length: 850 km

There is a developed network of passenger traffic, connecting Murmansk, Petrozavodsk and other cities in tt
region with the largest cities of the Russian Federation.

Average amount of cargo per year: 2imiflion tonnes

Electrified

Singletrack lineswith doubletrack inserts

Kirkenesi Bjgrnevatn liné' Single track
Length: 8.5 km

Ports
The freight flow coming from Central Russia by rail to Murmansk, tloeted through the port of Murmansk by
sea tahe point of destination.

Airports
Kirkenes: 300,000 passengers/year (2011)
Murmansk: 751,258 (2015) passengers (a 12.6% increase compared to 2014)

General information
Population of main cities:

Petrozavodsk 262,000
Kandalaksha 36,000
Murmansk 307,000
Zapolyarny: 16,000
Nikel: 13,000
Kirkenes: 10,000

5.6.1. GENERAL DESCRIPTION
Theroutei s t he only border crossing between Russia and
peopled cooperation i n t houtethemfare playsoah impohamt rokanrthe ndrtlsern R e

political cooperation and in the growth of business and industry in the border area and in Northern Norway ir

31 Owned by a private mining company, Sydvaranger Gruve AS. In 2012, the company produced 1.98mékoof iron ore
concentrate. The ore is shipped from Bjgrnevatn to Kirkenes by rail.
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general. Theouteencompasses National Roas?kRL i Kol a0 ( s e ct i loternatsnal autormobile o r d «
bordercrossingpo i n t fi B o r- iPacloegdga eViormdnsgk - Petrozavodsk) in Russia and the road section
Kirkenesd Elvenesd checkp oi nt A Storskogo in Norway.

E105 is the major transportatiooute connecting Scandinavia and Asia. Ttoste runs from north to south (from
Kirkenes through St. Petersburg, Moscow to the Black Sea) and has access to transport systems of seve
countries, as well as P&turopean transpodorridors NoNo. 2 and 9, the international transpmtridor North-

Souh and thecorridor Europe- Western China which is under construction at the moment.

The railway section MurmansPetrozavodsk is one of the most important directions of the transport system of the
northrwest of the Russian Federation.

There are civihirports in Petrozavodsk, Murmansk and Kirkenes.

5.6.2. TRAFFIC

Road transport

Murmanski Kirkenes

The export of goods from Norway to Russia via Storskog has varied from year to year, but in the past three years
has been between 6,000 and,7 000 tonnes paranmport of goods from Russia to Norway via Storskog reached
6,600 tonnes in 2007. In recent years this has decreased to only 1,800 tonnes. The main types of goods transpo
by road over the border are fish, timber products, products for the miningtiwdand maritime equipment.
Russian road transport in theuteis primarily general cargo, food products and passenger transport between the
cities in the region. There are several Russian bus companies offering transport between Murmansk and Kirkenes

Therouteis very important for passenger transport between Kirkenes, Murmansk and the other towns just over th
border on the Russian side. Border crossings via Storskog/Borisoglebsk have increased in recent years more tf
twice: from 141,920 passengedrs 2010 to 313,073 in 2014. This increase may primarily be attributed to the
introduction of visa free regime for residents of both the countries residing within a radius of 30 km from the
border. The total number of vehicles crossing the border at teend&tionalautomobile bordercrossingpoint
ABori soglebskodo increased from 44,842 in 2010 to 12:

Rail transport

This section of the October Railway runs from St. Petersburg in the south via Petrozavodsk and Kandalaksha
Murmansk city andhe coast of Murmansk in the north. The total distance between St. Petersburg and Murmansk i
1 140km, and the section between Petrozavodsk and Kola has a length of 1,054 km. It has 52 stations. The railwx
was electrified in 2005.

The volume of cargo ansportation by rail through the port of Murmansk in 2014 amounted to 20.1 million tonnes.
In the freight flow consisted primarily of coal exports. In accordance with the General Scheme of Railway
Development, the volumes of freight transportation by vigilthe port of Murmansk are projected to reach 26.9
million tonnes by 2020.

Air transport

Petrozavodskhas a regional civil airport with services to St Petersburg and Mosdoternational airport
APetrozavodsko ( fiBes ov eRussanaerodsorrgr@ont netwarkk and ishcensicseed as ann a |
option for an alternate airport for airports of the Northwestern Federal District:RBamisburg, Murmansk and
Arkhangel sk. Aerodrome fiPetrozavodwst#rame " Besovet so)
Murmansk Airport is an international airport which is operated by several airlines. The airport has regular domestit
air service to Moscow, St. Petersburg, Arkhangelsk and Cherepavessmmer, additional flights open to a
number of Russian citsesouthwards.

As of 2016, there no regular connections to Finland and Norway due to low passenger demand. From Octobe
2014 air flights on theoute Tromsgi Murmansk were cancelled. Starting from May 16, 2015, Murmansk Airport
has been providing summer regular charters flights onatlie Murmanski Helsinki. The Murmansk Airport has

one runway with a length of 8 202 ft.

Border-crossing points
This Routehasthe Internationabutomobilebordercr o s si ng Poi nt f B o rNorsvay @pdrderbls k 0
works 24 hours a day.

5.6.3. KEY CHALLENGES
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The introduction of the visa free regime for the residents of the border area has simplified border crossings for tr
local population.

Customs and visa procedures and rules must, however, still be viewed as a main challenge for transport in t
route Additional factors are limited capacity and long waiting times at the Storskog/Borisglebsk-trosiing

point. There ee plans to extend and streamline the border stations on both Norwegian and Russian sides to coy
with future growth. So, in Norway, reconstruction works have already been started on the road section from th
Storskog border crossing point to Kirkenes, tioad widening and levelling is provisioned, as well as the
reconstruction and building of the road tunnel. The works are planned to be competed in 2018. In Russic
reconstruction works are under way at the moment immediately in the border area, whide it& road
widening and levelling. This measure promotes improvement of the crossing capacitiRofitbe

As a result, the road on the Norwegian side will then have a-gfaodiard status and be open to modular vehicle
combinations (25.25 m / 60 t)dim the border down to Kirkenes and to the border of Finland (Neiden). On the
Russian side, the permitted total weight for heavy goods vehicles is 44 tonnes (38 t) and the permitted length is :
m. Differences in vehicle regulations for heavy goods vehibktsveen the two countries might hamper the
development of international cargo transport over the border.

The transport service of the railways of the MurmarB&trozavodsk section needs to be improved and the
crossing capacity of the railway tracks neéuol be developed.

A need to extend the runway at Kirkenes Airport to 2,200 m has been identified in order to accommodate large
aircraft.

5.6.4. PLANNED DEVELOPMENT

In total EUR 46 million will be invested on the 10 km stretch of the E105 from Hesseng tko§iBiarisglebsk in
Norway. On the Russian side, the improvement works have been in progress since 2008 and have encompassed
entire 230 km stretch between the Norwegian border and Murmansk. The general volume of the funding is EUI
60-55 million.

Within t he fr amewor ks of i mpl ementation of the Feder
Transportation System (208D20), reconstruction of the section of the roa@d?a 21 in close proximity to the
International automobile bordercrossingpoi ntr ifisBbagl e b s k 0 i s provisioned,

parameters of the road to technical category Il with the lanes which will ensure the capacity needed for the existir
traffic, and the traffic safety.
Reconstruction of other parts of the EL0Rimssia is also planned.

The Feder al Targeted Programme fDevel-200ngavites forfthe Ru s
development of the Murmansk transport hub to create argaad deep sea huba centre for processing of
container and bul oil cargoes and transshipment of coal and fertilizers, integrated in the international transport
corridori NorSchut ho.

The Programme provides for:

- construction and reconstruction of port infrastructures on the sbbtiee Kola Bay, including construction of
terminals on the west shore for transshipment of coal, oil and oil products;

- construction of a container terminal on the east shore, reconstruction of the coal terminal, construction of .
storage and distributioarea related to the container terminal;

- creation of a logistics centre;

- development of the railway infrastructure, including construction of the Vykhedbayna railway line,
construction of 10 railway stations and parks, reconstruction of the@ulayof tracks of 4 stations,
reconstruction of railway approaches (from the Volkhovstroy station);

- development of road infrastructure, including development of the road network of the city of Murmansk;

- reconstruction of the road fAKol ao;

- implementation of worksrofederal property objects, in the following 3 stages:

Stage |- the railway line- Vykhodnoy station the bridge over the Tuloma riveMurmashi 2 station Lavha

station;

Stage Il- dredging of the water area and water approaches for the coal teffhi@dlase of the servicing fleet with

the necessary coastal infrastructure;

Stage II- dredging of the water area and water approaches for the oil loading terminal.

52



In order to increase the capacity, it is planned to build the second track on the MurrRatiskzavodsk section

with a length of 327 km (Medvezhyegorsk District, the city of Petrozavodsk, Prionezhye District, Segezha District,
Polyarnye Zori, Olenegorsk, Kondopoga District, Segezha, Kondopamm, Belomorsk District, Kandalaksha,
Louhi Distiict, Kola District, Murmansk, Kem District, Apatity).

The Government of the Murmansk Region is considering the possibility of organizing ferry serviceroutéhe
Kirkenes- Murmansk- Kirkenes. One of the prerequisites for the project realization isteoid@visafree stay of
tourists in the Murmansk Region.

The project of reconstruction of the infrastructure in the seaport of Murmansk involves the creatioteni mo
conditions and improvement of the quality of service for passengers of ferry boats plynogithis

It is advisable to consider the renewal of the Norwegian ferry (cruise) Hurtigruten lines to Murmansk, as well as
other international cruise linekat end in Kirkenes or swing at the North Cape CIiff (in average, about 110 cruise
ships visit the North Cape CIiff within a season).

It is also planned to extend the runway at Kirkenes Airport, Hgybuktmoen inZB2B3This is connected with the
expectabns of a signifiant increase in the Norwegian petroleum activity in the southeastern part of the Barents
Sea. It is also planned to reconstruct Murmansk Airport.

5.6.5. FUTURE POTENTIAL

Potential of the existing infrastructure
To some extent, any future development ofRloeiteclose to the border will depend on the content and progress of
the cooperation between Norway and Russia on business policy in the border regions.

Tourism already plays a signifiant role in the econarhthe Barents Region and it is a sector with great potential
for further growth. Cooperation across the borders is, however, a prerequisite for such growth. Developing cros:
border infrastructure and reducing bureaucratic barriers along the nationalsbiordbe Region will facilitate
practical cooperation with regard to tourism.

In the near future the potential lies primarily in an increase in private road traffiefr@éshorder crossing and the
possible development of a common residence and labatket may give rise to greater transport needs in the
Region.

Today, the railway runs as far as Murmansk and onward to the town of Nikel which is close to the Norwegiar
border. The distance between Nikel and Kirkenes is approximately 40 km.

The questiorof the expediency of the railway construction in the area between Nikel and Kirkenes, in the case of ¢
further increase in traffic volumes, can be considered in an integrated feasibility study, which shall include:

- evaluation of the prospective cargo basdiich is to involve, in particular, the railwagoutes under
consideration;

- necessary levels of investment and the list of infrastructure measures;
- information about potential investors and the expected pattern of the project;
- evaluation of the commerciahd budget efficiency for a potential participant of the project.
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5.7.  ROUTE ROVANIEMI T SALLAT KANDALAKSHA
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Figure 16. Rovaniemii Kandalaksha
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The Rovaniemii KandalakshaRoutewas adjusted in the Joint Barents Transport Plan in accordance with the
proposal s of t-BederdRoacQomoom 6 , A €r ® ¢ 8 s sLevdl BEBATA Mehtiag held ig h
Rovaniemi in 2015.

Consists of:

Road:

Finland: National Road 82

RussiaRegional Road Kandalakshalakurtti - Salla border crossing point, E105-P® Kola), E75.

Brief facts: Road

Distance RovaniemKandalaksha: 355 kmWidth: 10 m. 6.5 m, 7 m in Russia

Percentage of the road with a width of 8 m or more: 58% in Finland:3$ip&edL00 or 80 km/h, 50 to 60 km/h in

urban areas and @D km/h on the Russian side

Number of vehicles crossing the border per day: 299 (2014) Average number of vehicles per day where traffic is «
its peak: 21,100 in Rovaniemi, 2,000 in Alakurtti

Railway

In Finland: Distance from Rovaniemi to Kellosell&2 km

Average number of passenger trains per day: 2 trains between Rovaniemi and KemijarviAverage number of carg
trains per day:

3 trains between Rovaniemi and Kemijarvi

No regular trains beyornidemijarvi Electrification as far as Kemijarvi is planned.

Single track Gaugel,524 mm

Automatic Train Control

In Russia: Ruchi Karelskiie Alakurtti i Kandalaksha line

Alakurtti i Ruchi Karelskie line (102 km): single track, relectrified, lowdensity
Section: Ruchi Karelskie Kandalaksha (28 km) is includedRoute5.6.
PortsSee Chapters 5.4 and 5.5

Airports Rovaniemi 400,000 passengers/year

General information
Population of the cities

Rovaniemi 61,000
Kemijarvi 8,000
Salla 4,000
Alakurtti 3,000

Kandalaksha 36,000

GENERAL DESCRIPTION

The Routestarts in the town of Rovaniemi, passes through Kemijarvi to the municipal centre of Salla and to the
Russian bordecrossing point at Salla. From there Reutecontinues via Alakurtti to Kandalaksha.

The Finnish part of the road is included in the proposed-TElmprehensive road networkhis road is part of

the road connection between Bodg and Murmansk, which is often called as the Barents Road.

5.7.1. INFRASTRUCTURE AND STANDARD

Road

The road from Rovaniemi to the Russian border is 173 km long and the road on the Russian side from the Finni
border to Kandalaksha is 166 km long. The paved road width varies between 6.5 and 10 m.

The road is somewhatarrow on the Finnish side. On the Russian side, the road is wide enough, but the condition
of the pavement on many sections of the road is poor.

In 2014, in Russia the road sections to Kandalaksha were reconstructed, as well as paved with asphalt.

Rails:
There is at present a 279 km long railway connection fronBtiknian Corridoito Kelloselkd, near the Russian
border at Salla. Regular rail transports end at Kemijarvi.
The railway is electrified from Kemi to Rovaniemi, currently electrification ofrdisvay section to Kemijarvi is
under way.

55



On the Russian side, AlakurttiRuchi Karelskie line operates (102 km): single track-electrified, lowdensity.

5.7.2. TRAFFIC

Road

Average number of vehicles per day reaches 20,000 in Rovaniemi and about 1t0@Fmmish side close to the
border. The average daily number of borderssing vehicles in 2014 was 293 cars and five trucks or buses. The
number of border crossings in 2014 was nearly twice as much as in 2010. The average number of vehicles per ¢
onthe Russian side is 440, 30% of which are heavy vehicles.

Rails:

There are six daily trains transporting mainly round timber from the terminal in Kemijarvi to the paper mills in
Kemi and Oulu. Another six cargo trains transport round timber from the Rovatimber terminal to the same
mills.

One night train serves passengers to and from Kemijarvi. The annual number of passengers from Rovaniemi
Kemijarvi is around 30,000.

Passenger traffic on the Ruchi Karels&ieAlakurtti line is stopped. The Alaktir station is functioning, but the

traffic here is very insignificant. A freight train comes here not daily. Usually consists of no more than ten cars.
Shunting locomotives (TEM7A, etc.) assigned to the depot of Kandalaksha are operated on the liaegorhe c
arriving to the Alakurtti station is predominantly fuel (petrol and diesel). The line 102 km long has one
intermediate interstation lefthe Nyamozero station.

5.7.3. KEY CHALLENGES

Roads

i Section Vikajarvii Kemijarvi is too narrow for the volume tfaffic

1 The road standard is poor in some sections between the Finnish border and Alakurtti.
5.7.4. PLANNED DEVELOPMENT

Rails:The electrification between Rovaniemi and Kemijarvi is planned be finalized soon.
5.7.5. FUTURE POTENTIAL

Today the use of thRouteis limited mainly to tourism and business travel between Russia and Finland. Cargo
transport is very limited.
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5.8. ROUTE KEMI i ROVANIEMI T KIRKENES
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Consists of:
Roads:
E75, National Road 971, National Road 893 Bfd

Rails:

No railway exists today, but is an option in the future. There are several options foutdef the new railway.

The shortest and cheapest one is to bypass Lake Inari from the south. Kemijarvi can be the starting point of t
railway instead of Rovaniemi.

Brief facts: Roads

Length: 702 km

Width: 10 mi5.5 m

Speed limit: 100 or 80 km/h, 50 km/hsome urban areas

Number of vehicles crossing the border per day: 500

Average number of vehicles per day where traffic is at its peak: 20,000 in Rovaniemi

Ports
See Chapters 5.4 and 5.5

Airports

Rovaniemi 400,000 passengers/year
Ivalo 150,000passengers/year
Kirkenes 301,000 passengers/year

General information
Population of the cities

Rovaniemi 61,000
Sodankyla 9,000
Ivalo (municipality of Inari) 7,000
Kirkenes 10,000
5.8.1. GENERAL DESCRIPTION

For information on rail see Chapter 5.8.6

The roadroute starts from theBothnian Corridorin Kemi and runs parallel to the Barents Road to Rovaniemi.
From Rovaniemi it runs north as the E75, passes by Rovaniemi Airport and runs through mostboYerest
countryside to Sodankyla and furtherltalo and Inari. Those three towns are the only municipal centres and the
road runs through all of them. Before Ivalo there is the Saariselk& holiday resort, which during high season he
more inhabitants than Ivalo. Between Sakelarides and Ivalo, clodee tmad is Ivalo Airport, which serves
Saariselka holiday resort and the rest of Northern Lapland. There is also some tourist traffic destined for Finnmatr
including the main tourist attraction in Northern Norway, the North Cape CIiff.

There are two opating mines and several advanced mining projects in Central Lapland north of Sodankyla along
the E75. The transports to and from the mines are operated by lorry and are directed mainly to the port of Kemi.
signifiant amount of timber is transported & t£75 to Rovaniemi, where it is loaded onto trains and transported
to paper plants in Kemi and Oulu.

20 km north of Inari the roamuteleaves the E75 and becomes National Road 971 to the border crossing in Neiden
and from there to the E6 via the towhkKirkenes. Therouteis part of the proposed TEN comprehensive road
network as far north as National Road 971, which is not included irTE.EN

The roadrouteis a lifeline for the northernmost parts of Finland. It is the only road suitable for heagparts
between the municipalities of Utsjoki and Inari and the rest of the country. The lack of railway increases the
importance of the roadbute for all transports between Northern and Central Lapland and the southern parts of
Finland.

5.8.2. INFRASTRUCTURE AND STANDARD

The distance from Kemi to the Norwegian border in Neiden is 590 km. The E75 road has an 8 m wide pavemer
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almost all the way from Rovaniemi to Ivalo, but it needs some widening in places. The most urgent need fo
widening is close to Rovanienbiecause of the relatively large number of cars on the road. Between Ivalo and
Inari,the E75 is only 7 m wide, and there is a need for widening.

National Road 971 from E75 to Neiden has only a 5.5 to 6 m wide pavement and therefore must be widened befo
any signifiant amount of international transport can use it.

5.8.3. TRAFFIC

The highest average number of vehicles per day is near Rovaniemi, with almost 20,000, and the lowest is c
National Road 971, with only 250. The average daily number of bordesing ehicles in Neiden in 2012 was

492 cars and 22 trucks or buses. The number of border crossings has been growing over the last few years. 1
traffic in Kirkenes is described in Chapter 5.6.

5.8.4. KEY CHALLENGES

The standard of National Road 971 from the E75 é&idih is not adequate for cargo transports. The horizontal
curvature is particularly poor in many places. The road is also too narrow.

5.8.5. PLANNED DEVELOPMENT

There is an ongoing study which aims to determine the measures needed to prevent the Hétefiamating
under heavy loads coming from the mines in Sodankyla.

So far, no plans have been made to improve the standard of National Road 971.

In the medium long term, a new railway may be built from Rovaniemi or Kemijarvi up to Sodankyla to serve the
new mines in Central Lapland. Both the forest industry and the mines would benefit from the possibility to use trair
transport in the future. The future railweyute from the present railway to the mining area at Sodankyla will be
determined in the regial land use plan within the next three years.

5.8.6. FUTURE POTENTIAL

This routeis very important for the transport of timber to the forest industry, and for the mines to import the raw
materials they need and to export their products. The E75 is of crucial importance to these industries. To keep tl
transport costs low, the total igat of the cargo must be maximized. There are initiatives for testing 100 tonnes or
more on public roads in thisute

Some investigations have been made into building a new railway connecting Kirkenes to the Finnish railway
system and thus making Kinkes an important hub for Finnish exports. However, the studies have failed to

indicate a positive codtenefit ratio for such a venture and such a project is therefore not included in Finnish

transport plans.

INits20122 013 study ATraffitberemguni ngmemtdaustryo Finland
new rail link between Rovanienii Sodankylai Kirkenes for the shipment of ore and minerals from the
Pajala/Kolarii Sodankyld Savukoski belt via the port of Kirkenes.

A link of this type will entail construction of approximately 46@70 km of new railway.

Much of the freight that will be carried on this railway will be the same ore and minerals that are planned to be
transported through the SvappavdrfRajalai Kolari Route discussé in Chapter 5.15.

From a Barents point of view, a railway line from Finland to Kirkenes will provide a more complete railway
network in the Barents Region, in particular if a connection from Kirkenes to the Russian railway network is
constructed.
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5.9. NATIONAL ROUTE THROUGH NORTHERN NORWAY, KIRKENES MOSJJEN
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Figure 18. Nationalroutes (rail and road) through Northern Norway, Kirkenes - Mosjgen
Consists of:

Roads:

E6

Rails:
The Ofoten line, the Nordland line and the Meraker line

Brief facts:

Roads

Length: 1,684 km (Nordland, Troms and Finnmark)
Width: 5.61 8.5 metres

Speed limit: vary between 50 90 km/hour

Amount of traffic 3007 13,000 vehicles/day

Rail:

The Nordland line:

Length: 727 km (Trondheini Bodg)

Propulsion: Diesel

Number oftracks: Single track, no CTC, few crossing sections

The Meréaker line:

Length: 74 km (Helli Storlien/Riksgrense)
Propulsion: Diesel

Number of tracks: Single track

Ports

See Chapter 5.4

Airports
Number of passengers per year at main airports irotte
1 Tromsg 1.8 million



bl Bodg 1.6 million

il Evenes 600,000

i Alta 350,000

1 Kirkenes 300,000

i Bardufoss 200,000
5.9.1. GENERAL DESCRIPTION

Therouteis characterized by long distances and low population density. It is the only national freight hawtiage
between Northern and Southern Norway and it is very important for regional and local traffic in this part of the
country.

There is a railway in the southern section ofrtgei the Nordland line that runs between Trondheim and Bodg.

The Meréker line aanects to the Nordland line in the eaatst direction. It is about 74 kilometres long and is not
electrified. On the Swedish side it connects to Mittbanan which is electrified.

The road connections from neighbouring countries connect to this nationabtgadvhich thus has a distribution
effect. Hauliers from the foreigrorridois mostly include the E6 in theouteto their final destinations.

5.9.2. TRAFFIC

The E6routehas low traffic volumes with the exception of traffic through cities and towns. Long stretches of the
routehave an average number of vehicles per day of below 1,500 vehicles.

Traffic increases towards the cities Mosjgen, Mo i Rana, Narvik and Alta whergaffic volume rises to over
8,000 vehicles per day. The proportion of heavy vehicles varies. It is the highest on the low traffic sections of th
E6, where it is up to 25%.

The railway that runs to Bodg transports both freight and passengers.alldtaight to and from Bodg amounts
to about 350,000 tonnes annually.

5.9.3. KEY CHALLENGES
Road standard

Road width is of great importance for the accessibility of industrial haulage vehicles. Sections where the asphalte
surface is less than 6 metres, arnengized for improvement. The same applies to bottlenecks. Several tunnels and
bridges are of such poor quality that they will have to be improved within a few years. Road strengthening ant
surface renewal works will be carried out. The high level ofstréal freight imposes rigorous requirements on the
road with respect to its traffic regularity. To achieve this, sections that are exposed to avalanches must be secur:
and problematic mountain passes must be improved.

Railway standard

The Nordland lir is currently serviced by three pairs of trains daily, each approx. 425 metres long. Freight trains
provide the design criteria for the development of the railway. It is an objective to double the quantity of goods
carried by rail by 2020 and to tripleishindicator by 2040. The railway will be further developed to allow for
freight trains of up to 600 metres long. New, longer crossing sections will be built. Completion of remote control of
the railway will make the train service more efficient and redheevulnerability to knoclon delays on long
sections. Assessing electrification from an overall national and environmental perspective will be an important task

The Nordland line connects to the railway network of Sweden via the Meraker line. The Mie&l just south

of the Barents Region, but it is included in trositedescription because of its potential importance for the export
of seafood from Nordland. It is believed that the Meraker line in combination with the Nordland line could
constitue an importantouteto the markets in Central and Southern Sweden and further south to Western Europe.

The Merdker line has some major shortcomings today, but it is now prioritized for upgrading by the Norwegian
government. Currently, the Meraker line Kacelectrification and has low axle load. It is not equipped with no
automatic train control. The line has too few crossing sections and a steep slope, which necessitates the use of 1
locomotives.

Also it lacks a triangle track for efficient transporatiof cargo from Northern Norway. All these factors make the
Meraker line an unprofitable option for cargo owners. Currenytrains normally run in each direction. Planning

for electrification is in progress.

The Meraker line is interesting from a wider Barents point of view. The Ofoten line connection to Sweden will be
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utilized almost 100% from now onwards. The Nordland line/the Meraker line combination may therefore be a
better routing for seafood in the fuéu

5.9.4. PLANNED DEVELOPMENT

Upgrading is planned for several sections of the E6. The largest ongoing and future projects are:

- Development/rebuilding of the E6 in the area of Helgeland (southern partrofitiae

- Development of the stretches north and sotfitirékmo mountain

- Development of the road through the small town of Ballangen

- Shortening of the road/ construction of a new bri
- Avalanche protection in Nordneskardalen section

- Building of new tunnel througBgrkjosfjellet mountain

- Construction/upgrading west of Alta

- Construction of a new bridge in the village of Tana

Renewal measures for roads, bridges and tunnels are also planned on a number of other sections of the EB6.

Completion of remote control on théordland line will make the train service more efficient and reduce the
vulnerability to knockon delays on long sections.

5.9.5. FUTURE POTENTIAL

Therouteis of great importance for transport between Northern and Southern Norway. An efficient matibmal
will be a key factor for connecting Northern Norway to national and international markets.
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Flgure 19 The Northern Lights Route: Haparanda/Tornio i Tromsg
Consists of:

Roads:
ES8, NationalRoad 93 and National road 99
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Rails:

There is no transit railway traffic from Tornio to Tromsg.

The Tornioi Kolari line is operating.

Brief facts:

Roads

Length:

Length: 620 km between Tornio and Tromsg (470 km in Finland and 150 km in Norway)

NationalRoad 99 in Sweden between Haparanda and Karesuando: 364 kmWidth:varies betivéeh @ ®n the

E8 and & 10 m on National Road 99.

Speed limit:mostly 80 90 km/h but down to 60 km/h over shorter distances (in Norway), mostly 100 km/h in
Finland (80 krfh in winter), in Sweden 8000 km/h.

Number of vehicles crossing the border per day:on the E8 about 500 vehicles of which 20% are heavy. Borde
crossing Sweden/Finland National Road 99 in Karesuano: 560

Average number of vehicles per day where traffatids peak: 10,000 vehicles close to Tromsg.

Rails:

Length Tornioi Kolari: 183 km

Average number of passenger trains per day: three in a tourist season.
Average number of cargo trains per day: 2

Non-electrifiedSingle track

Automatic Train Control

Ports
See Chapters 5.4 and 5.5

Airports
Tromsg 1.8 million passengers/yearKittla 260,000 passengers/year

General information
Population of the cities Tromsg 71,000
Tornio 22,000

5.10.1 GENERAL DESCRIPTION

The Routeconnects to th@&othnian Corridorat the Gulf of Bothnia on the border between Sweden and Finland.
From here, th&®outegoes north to the Norwegian Sea and the coast of Troms and western Finnmark in Norway.

Furthest to the south, thRouteconsists of parallel roads on both sides ofrthier Torne which forms the border.

On the Finnish side this is the E8, while on the Swedish side it is National Road 99. The fact Rait#hias six

(6) border crossings between Sweden and Finland makes it unique. National Road 99 in Sweden &iml the E
Finland must be viewed as one road which functions as an interconnected unit.

There is extensive cooperation between transport authorities on border crossings. Also the local cooperation or
community level between the countries is strong and affleetsiovements and transports across the border.

The E8 runs northwards through the river Torne (Tornedalen) on the Finnish side to Kilpisjarvi. Immediately after
Kilpisjarvi, the E8 crosses the border with Norway, and the road runs down to Skibotnoldl&nmeets the E6
and continues further along the coast to Tromsg.

The roads in th®outegenerally are insufficiently wide. Many stretches need levelling. This applies especially to
sections of the E8 in Skibotndalen that are defined as bottleneek® diifficult gradients, where heavy goods
vehicles can become stuck when driving in winter conditions. On the Norwegian side the E8 is open for modula
vehicle combinations up to 25.25 metres in length and a total weight of up to 60 tonnes, whild Ra&oind3 is

open for heavy goods vehicles up to 19.5 metres in length and a total weight of up to 50 tonnes.

On the Finnish side, the northern parts of thete are difficult for heavy transports because of the insufficent
width and high horizontal angertical curvature.
The road is prone to accidents, especially in winter.

There is also a railway in thHeoutefrom Tornio on the Finnish side, located close to the Swedish border, up to
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Kolari. The railway was originally built to meet the needs of mintiragpsport, but currently it is used for the
transport of timber and for tourism.

There is an advanced ir@me mining project in Kolari and this railway will probably be used by the mine when it
opens. The mines usually require transports of large aag/loargo. An optimaloutefor such cargo is difficult to
find because of weak bridges and some bottlenecks in the road network.

There are reasonably large airports at both ends dRolein Kemi, Tornio and Tromsg. Just outside Reute
there are aports both in Kittla on the Finnish side and Pajala on the Swedish side.

The towns of Tornio/Haparanda and Tromsg lie at the end &tdabte Apart from these, there are no towns in the
Route but there are several hubs such as Ylitornio, Pello, P&jalari, Muonio, Kaaresuvanto and Skibotn.

Kolari serves as an important regional transport hub.

5.10.2 TRAFFIC

The E8/National Road 99 is important for both cargo and private transport. The lack of a rail servideoutéhe
gives the roads an added importance. The roads are important both falisiamge transport between several
countries and for regional and local transport within the individual countries.

Since there are six border crossings between Sweden and Fiolametcting the local communities, there is a lot
of local traffic over the border river.

From the Norwegian side, seafood products are transported througbute These products are destined for the
Swedish and Finnish markets, but also more and nftea these products are destined for Russia and Southern
European countries.

From the Finnish side, a certain amount of timber and other construction materials are transported to Norway.

The Routeis important for travellers to and from several main igiutesorts that lie close to thRouteon the
Finnish side (Levi and Yllas).

The Routeis important for travellers visiting Norwegian tourist attractions such as the North Cape Cliff. The port
of Tromsg is a turnaround port for cruise ships.

Petroleum idustrial activity in the northern regions is resulting in transport of materials both by road and sea.

The Routealso has a function as a transitridor for transports between the counties of Troms and Finnmark and
the southern part of Norway. Freightiiansported via Finland and Sweden since roads are of better quality and the
speed limits are higher than on the domestic rewtithcorridorin Norway.

5.10.3 KEY CHALLENGES

The challenges of thRoute have nothing to do with the lack of capacity. The main challenge for transport of
people and goods is an unacceptable road standard. The deficiencies in road standard are generally as follo
narrow roads, an excessive horizontal and vertical curvatureetain stretches, difficult gradients on some
sections and a poor lodmbaring capacity on certain stretches.

There are also challenges on a local level in terms of facilitating the smooth movement of both local residents ar
tourists over the six boed bridges.

The mountain crossings between the east and west regions can be subject to adverse weather conditions dul
winter, which again can create problems of accessibility and regularity of traffic. There are few possible alternative
roads and sigficantly longer driving distances will be required.

The airport in Tromsg requires expansion of the terminal to be able to facilitate an increase in air travellers.

5.10.4 PLANNED DEVELOPMENT

The E8 has a high priority from the Norwegian side. Spending obzajppately EUR 53 million is planned over
the next four years and a signifiant increase in investments is expected till 2023:
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il Close to Tromsg on the E8, construction of about 10 km of new road in Ramfjorden is planned. A
new access road will be built the port terminal in Breivika/Tromsg.

1 Work on modifi fmation/ i mprovement of the most
in 2013, thereby one of the worst bottlenecks will be removed.

1 Improvement works are planned on some stretches bet®ebntn and the national border with
Finland through to 2023. As part of this work, the second bottleneck in Skibotndalen will be removed.

1 Signifiant modification/improvement of the E6/E8 at the southernmost part of the stretch between
Skibotn i Nordkjosbdn is expected during the same period. This will provide considerable improvement in
accessibility and reduced travel time.

Planned Finnish measures are mainly focused on the northernmost section between Palojoensuu and Kilpisjar
The road should be wathed and both vertical and horizontal curvature improved. In many places tHehat
capacity should also be improved. The costs are estimated to be EUR 50 million, but no decision has been ma
with regard to financing.

National Road 99 is being rewstructed from 2013015 between Kaunisvaara and Autio due to the mining
expansion in the area.

There are plans to expand the airport terminal in Tromsg, but it appears that this will not happen for six years.

5.10.5 FUTURE POTENTIAL

During the past fie yeathere has been an increase of approximately 19% in the number of heavy goods vehicles
crossing the borders. Nothing indicates that this growth will diminish in future years. On the contrary, it is expectec
that transport for the seafood industry will ireese significantly in the next 30 years and the increased activity in
the petroleum industry in the Barents Sea can be expected to increase the volume of goods transpdtaden the
Tourism is an important industry both in Northern Finland and NortNerway. Preparations are being made for
greater collaboration between tourist organizations in all three countries, which will lead to the growth of traffic in
theRoute

Strategic discussions between the road authorities in Sweden and Finland about the role of National Road 99 a
the E8 must take place, since there are two parallel roads in the southern paRafitthevhich are connected
with six border bridges.

Ther is one major mine in thReoutein Kaunisvaara, Sweden and an advanced iron ore mining project in Kolari,
Finland. Several other mining projects are expected to start during the next decade. The mining industry will creat
additional transports in tHeoute, both on the railway and on the roads.

In the long term, a new railway along tfiReutemay also be put on the agenda, but currently there is no rationale

for a railway. However, development of mineral reserves in the sgthern parts of Lapland mapange this
situation in the future.
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5.11. ROUTE PALOJOENSUUT ALTA
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Figure 20. Palojoensuu Alta
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Consists of:

Roads:

E8, National Road 93

Brief facts: Roads

Length: 235 km (63 km in Finland and 172 km in Norway)

Width: varies between 6i58.5 m on thé=8 and on National Road 93 it reduces to 5.5 m

Speed limit: mostly 80 90 km/h but down to 60 km/h over shorter distances (in Norway), mostly 100 km/h in
Finland (80 km/h in winter)

Number of vehicles crossing the border per day: 400 (2014)

of which 20% are heavy vehicles.

Average number of vehicles per day where traffic is at its peak: 3600

Ports

See Chapter 5.4

Airports

Alta Airport 350,000 passengers/year
Kittla Airport 260,000 passengers/year

General information
Population of the cities
Alta 20,000

5.11.1. GENERAL DESCRIPTION

TheRoutec onnects t o A TRoate NRduteb.tOpin Palojhensgthandsgoes north to Alta where it
connects to the E6.

The Routeconsists of National Road 93 in Finland and Norway. The road is open to vehicles up to 19.5 metres ir
length and total weight up to 50 tonnes.

TheRouteis important for both cargo and private transport. The lack of a rail service Rothegives the oad an
added importance. The road is important both forddistance transport between several countries and for regional
and local transport within the individual countries.

5.11.2. TRAFFIC
Average daily traffic in th&®outeis less than 500 vehicles with the exception of the section close to the city of Alta
where traffic increases.

5.11.3. KEY CHALLENGES

The challenges of thRoutehave nothing to do with the lack of capacity. The main challenge is an unacceptable
road standard. The deficiencies in road standard are as follows: narrow roads, an excessive horizontal and verti
curvature on certain stretches, difficult gradientssome sections and a poor ldaelring capacity on certain
stretches. National Road 93 has an approximately 5 km section near the village of Klgfta which is classified as
bottleneck due to the road narrowness combined with the excessive vertical andtabcarvature and a risk of
landslides. In certain periods during winter, mountain crossing is challenging, but the road is rarely closed due t
poor weather conditions. There are few possible detours if the roads are to be closed due to weathes,conditio
accidents or vehicle breakdowns, especially in the northern part ®dhi& On the Finnish side there is one
bridge on National Road 93 that represents a bottleneck for the use of 76 tonne trucks. Finnish National Road 93
not wide enough to accegan increase in transports.

5.11.4. PLANNED DEVELOPMENT

In the next ten year period it is planned to remove the bottleneck close to Klgfta. The bottleneck bridge on th
Finnish side will be replaced by a new bridge.
Other measures to improve the road standarst imei planned simultaneously.

5.11.5. FUTURE POTENTIAL

During the past five years there has been an increase in the number of heavy goods vehicles crossing the borde
this Route Nothing indicates that this growth will diminish in future years. On the contitaiy expected that
transport for the seafood industry will increase significantly in the next 30 years and the increased activity in the
petroleum industry in the Barents Sea can be expected to increase the volume of goods transpofedii@ the
Tourism is an important industry both in Northern Finland and Northern Norway.
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Continuing the E45 numbering up to the E6 in Alta would be logical.
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Consists of:

Roads:

E12

Rails:

There is no transit railway traffic from Umea to Mo i Rana.
The Hallnag Storuman line is operating.

Brief facts:

Roads

Total length: 492 km (UmedMo i Rana)

Length

Sweden: National bordedmed (Holmsund) 452 kmNorway: (Mo i RanaNational border) 40 kmWidth: 614
metres (Sweden), 7158.5 m (Norway)

Percentage of the road with a width of 8 m or more:

Speed limit: 96100 km/h (Sweden507 80 km/h (Norway)

Number of vehicles crossing the border per day: 620 Sweden/Norway, Sweden/Fiatayd: F
Ferry traffic

Average number of vehicles per day where traffic is at its peak: 10 000 Umea4, 7,500 Mo i Rana
Railway

Sweden (StorumainHallnas line)

Length

Sweden: 167 km Storumd#élinds, 47 km Vannadolmsund

Average number of passenger trainsqagr: 8Average number of cargo trains per day: 6
Maximum permitted axle load: 22.5 tonnes

Gauge: Sweden: 1,435 mmMaximum speed: 90 km/hSignalling system: System M, ATC
Electrified/Nonelectrified:NonrelectrifiedSingle or double track: Single track

Ports
See Chapters 5.4 and 5.5

Airports
Mo i Rana 103,000 passengers/year
Umea 846,000 passengers/year

General information
Population of the cities(municipalities) Mo i Rana 26,000
Umea 117,000

5.12.1 GENERAL DESCRIPTION

This Routeconsists of both road and railway (separate sections). It begins in Mo i Rana, Norway, traverses Swede
via Umed and ends in Vasa, Finland, with a ferry link between Sweden and Finland.

AThe Blue Roado is someti mes dlahe wayitolKerelia. ahe eagtern pargis, t h
however, mainly a tourisbuteand its importance is considered too minor to include it in this description.

The E12 road is included in the proposed TENMomprehensive networks and is about 910 km in lengtb.
section within Finland is Finnish National Road 3. The road followsrthite Mo i Ranai Storuman (Sweden)
Lycksele (Sweden) Umea (Sweden) Holmsund (Swedeni) (ferry) i Vaasa, (Finland) Tampere (Finlandj

Hameenlinna (Finland) Helsinki.

On a local and regional level, the E12 acts as an artery for passenger/freight transport to larger industrie
workplaces, and municipal and regional centres.

The ferry line has one departure per day. It risks being withdrawn because a commercial apepstey it, and
it is unprofitable due to the low passenger number.
There is no government support, since this is only available for domestic connections. It is a principle, especially i
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Sweden, that international travel should not be supported byyergpaiowever, the city of Vaasa supports the
ferry route

There is a 260 km railway line between Storuman and Hallnas. In Hallnas, it connects to the main railway throug
Northern Sweden and continues to the port of Umea. The missing rail link betweamétoand Helgeland
(Norway) is approx. 280 km.

5.12.2 INFRASTRUCTURE AND STANDARD

Roads: E12

On the E12, there are some sections with steep slopes, which combined with the narrowness of the road make
difficult for heavy vehicles to pass and to get uphifis. This becomes a bottleneck also for other traffic.

Rails:

The line between Storuman and Hallnas is of a low standard, but it is proposed to upgrade it in the years to come
the proposal for a new national transport plan 22025. One sectionl.yckseleHallnas, has recently been
upgraded, which made it possible to increase the speed up to 90 km/h.

5.12.3. TRAFFIC

The main volume of transport in tHoute consists of goods from Norway to Sweden and Europe. The freight
consists largely of fisand steel reinforcement bars. There is a small proportion of industrial items from Sweden to
Norway.

The road has a traffic volume of approximately 620 vehicles per day of which 10% are heavy vehicles at the bordé
between Norway and Sweden. Modular véhimpmbinations of up to 25.25m and a total weight of up to 60 tonnes
are permitted.

Therouteis very important for the tourist industry.
There are no scheduled flights between the towns alongpthtis

5.12.4 KEY CHALLENGES

The traffic volumes vargonsiderably between different sections of the rd&e. traffic is the heaviest towards the
cities of Mo i Rana, Umed, Vaasa and Helsinki. The lightest traffic is at the border crossing between Norway an
Sweden.

The capacity of the road is generallyfaiént, but the geometrical standard varies considerably. On the Norwegian
section of the road the aim is to obtain a width of 8.5 m. Currently just 17% of the road complies with this
objective.

The current traffic safety situation is acceptable.

bl Nickel Mountain AB aims to establish a mine in Ronnbacken. The investment cost will be SEK 11
billion. This will create 750 new jobs.

The project will have the following effects/consequences:

1 1,600,000 tonnes of magnetite iron ore will be transported to Mma RE66 km). This means 2@80
heavy vehicles each day.

il In addition, 100,000 tonnes of nickel will be transported. This means 16 heavy vehicles each day.
1 The transport of iron ore may start in 2018.

1 Duration of the project is 20 years.

This activitywill mean that loaebearing capacity must be increased both on the Norwegian and Swedish sides. The
road from the border to Mo i Rana must be built with a width of 8.5 m.

The estimated cost in Norway will be EUR 48 million. The cost in Sweden has rii@gretalculated.
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5.12.5 PLANNED DEVELOPMENT
The upgrading of the Umskard tunnel will be completed in 2014.

No comprehensive measures have been proposed until 2017. But other necessary ieashras increasing
load-bearing capacity and widenifigwill be carried out in the period 2018023.

Besides, it had been proposed to build a new airport at Mo i Rana, which will allow to handle larger aircraft e.g
Boeing 737.

5.12.6 FUTURE POTENTIAL
As mentioned above, tiiRoutehas great importance for the mining ustiy. As a result of the Sulphur Directive
which will come into force for the ships in the Baltic Sea, this will probably create traffic along the E12 from

Sweden to Mo i Rana. Aquaculture will increase in volume and create more traffic. The tourisyindusiso
expand.
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Consists of:
Roads:
National Road 95, National Road 77, E6 and National Road 80

Rails:

No direct railway connection fro@kellefta to Bodg.

The Bastutrask Skelleftham line, The J6rh Arvidsjaur line, and The Nordland line Saltddfauskei Bodg are
operating.

Brief facts: Roads

Total length: 379 km

Sweden: Skellefta (B4 Swedish/Norwegian bordérNational Road 95
Sweden: 355 km

Width: 6-9 metres, narrowest section near the borderSpeed lirat0@&m/h
Number of vehicles crossing the border per day: 220, 40 heavy vehicles
Average number of vehicles per day where traffic is at its peak:

Skellefta 6,700
Arvidsjaur 6,400
Arjeplog 3,500

SwedishNorwegian border E6, National Road 77

National Road 77 24 km (140 km Swedish/Norwegian bdrdgwdo)
Width: 6.57.5 m

Speed limit: 8680 km/h

Number of vehicles crossing the border per day: 390, 26% are heavy
Average numbeof vehicles per day where traffic is at its peak:

Bodg 31,000

Fauske: 10,000

Rails:

Length:

BastutraskSkellefthamn 66 kmelectrified

Jorni Arvidsjaur 75 kmnot electrified, no maintenance or traffic todayAverage numb

passenger trains per day: 0
Average number of cargo trains per day: 0 Partly electrified
Single track

Ports
See Chapters 5.4 and 5.5

Airports

Skellefta 225,000 passengers/yearBodg 1.6 million passengers/year
General information

Population (municipalities)

Skellefta 72,000
Arvidsjaur 5,000
Arjeplog 3,000
Rognan 3,000

Fauske 10,000
Bodg 50,000
5.13.1 GENERAL DESCRIPTION

Thisrouteconsists of both road and railway (short sections in the Swedish costal area). It starts in Bodg and ends

Skellefta, passing Arjeplog and Arvidsjaur municipalities.

It is an important east/west link between the Atlantic coast and the Bay of Botihialsa has an important role

for the communities along the roakhere is little cros$order traffic today, but there is a substantial potential for

increase in export/import if a tunnel through the Tjernfjellet mountain is built. The current starglaitd iiform
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except for this 3 km long stretch of extremely poor standard. This bottleneck makes certain transports impossib!
and makes heavier transports in general choose other and louatgsr

Removal of the bottleneck is now high on the natiagdnda in Norway and an agreement has been reached to
start planning within the next four years. Some minor funds have already been made available for building th
tunnel, but more funds are needed in future budgets.

There are two short railway stretchmsthe Swedish sid@hey are of minor importance and will not be described
further in this document.

On the Norwegian side the Nordland line runs next to thelB®&.Nordland line is the Norwegian national railway
North - South. Cargo for export on tidordland line crosses the border in Southern Norway. In the future there is
also a potential for a border crossing in Central Norway if the railway here (the Meraker line) is upgraded. Sucl
upgrading is already planned. See chapter 5.9 for more infornmatite Nordland line and the Meraker line.

5.13.2 INFRASTRUCTURE AND STANDARD

Road:Road: National Road 9bhe road has a low geometrical standard and is narrow in some sections.
Road:Road: National Road 7In terms of geometry, the alignment of the roadasy poor, especially the section
(Tjernfjellet) close to the E6. The gradient is very steep, which is combined with sharp horizontal and vertical
curves. In winter, heavy vehicles face severe problems. In bad weather, drifting snow may be a problem.

5.13.3 TRAFFIC

The traffic volumes between different sections of the road vary considerably. The traffic volume is the highes
towards the towns of Bodg, Skelleftd and Arvidsjaur. The lightest traffic is at the border crossing between Norway
and Sweden.

It is impartant for commuting between Arvidsjaur and Arjeplog and between Boliden and Skelleftd. There is an

international bus service between Bodg and Skellefta that operates every day of the week. The capacity of the rc
is generally sufficient, but the geometidictandard varies considerably.

5.13.4 KEY CHALLENGES

1 To obtain a satisfactory geometrical standard

1 Measures to reduce the effect of drifting snow in bad winter weather conditions
5.13.5 PLANNED DEVELOPMENT

It is planned to develop National Road 95 the road bet8&ehefta and Skellefthamn.

National Road 77The Norwegian Transport Plan suggests construction a tunnel through Tjernfjellet in 2018
2023. The total cost is estimated at EUR 60 million. This will greatly improve the geometrical standard. The lengtt
of the road will be reduced by 0.8 km.

E6. The Norwegian Transport Plan suggests to improve the E6 section down the northern slope of Saltfjelle
between Sgrelva and Borkamo in 2083. The cost is estimated at EUR 50 million.
National Road 80:

The Norwegian Transport Pl&hprovides for the funds to the amount EUR 250 million to improve National Road
80 in 20142017.These funds will be mainly aimed at restructuring the road section at the entrance to Bodg into
four lanes and building a tunndlhere are also many other smaller infrastructure projects around Bodg planned for
forthcoming years.

5.13.6 FUTURE POTENTIAL
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There is little crosdorder traffic today, but there is a potential for an increase, especially for freight services, if a
tunnelthrough Tjernfjellet is built. This applies especially to transport of fish from Norway to Sweden and Europe.

It should be mentioned that the road has an important role as a supplementary connection between Southern ¢
Northern Norway. There is a risk efnergency closures of the E6 between Fauske and Narvik for several reasons.
The biggest risks are considered to be rock falls, avalanches or breakdown of bridges/tunnels.

When such emergencies occur, the Silver Road acts as the link between Southeonttzersh Nlorway. It is a

long, but still the best diversion nottlouth in Norway if the E6 closes in this region.
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Consists of:

Roads:

Russia:

Regi onal R deakdnetdldinekisLatta border crossing point
Finland:

National Road 91

Brief facts: Roads

Total length: 300km (4h 45 min)
Length: 53 km in Finland and 247 km in Russia
Width (maxmin): 7 min Finland, 1012 m in Russia

Percentage of the road with a width of 8 rmare:

Speed limit (maxmin): 100/ 50 km/h in urban area of Ivalo andi@@0 km/h (Russia)

Number of vehicles crossing the border per day: 124 (2014)

Average number of vehicles per day where traffic is at its peak (evidently close to the main city):
Ivalo 2,600

Murmansk 6,100

Ports
See Chapter 5.4

Airports
Number of passengers per year at main airports:
Ivalo 150,000

Murmansk 751 258 (2015)

General information
Population of the cities
Ivalo 7 000
Murmansk 307 000

5.14.1 GENERAL DESCRIPTION

This roadroute consists of National Road 91 starting from the E75 in Ivalo and ending at the international border
crossing point of Rajdooseppi on the Russian border and then continuing to Murmansk.

5.14.2 INFRASTRUCTURE AND STANDARD

The road on the Finnislide is 53 km long and on the Russian side 232 km long. The pavement is 7 m wide on the
Finnish side and 11 m on the Russian side. On the Russian side there are some dangerous curves.

Separate road sections on the Russian side were reconstructed in 2043tyCumo defects have been found on

the road sections reconstructed in 2013.

In 2014 some road sections were reconstructed and the full length of the road surface was paved.

5.14.3 TRAFFIC

The average daily number of bord@pssing vehicles in 2012 was 15&<€ and 7 trucks or buses. The number of
border crossings has been growing over the last few years. The Finnish section of the road is used solely to rec
the border.

The average number of vehicles per day on the Russian side is 530, 25% of whichyavelniebas.

5.14.4 KEY CHALLENGES
The road standard in the Russian part ofRoete especially the surface of the pavement, is inadequate in many
places.

5.14.5 PLANNED DEVELOPMENT

There are no plans for road investments in Finland. The bordssing facilities aRajaJooseppi are planned to
be upgraded within the next few years.

5.14.6 FUTURE POTENTIAL
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Three other roads connectitige Murmansk Region with the neighbouring countrieme from Norway (E105)
and two from Finland through the Salla and Lotta border crossing points.

The regional population seem to appreciate the advantage of having severathassiag opportunitieand this
connection will stay important in the future.
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5.15. ROUTE SVAPPAVARRAI PAJALAT KOLARI

24. Svappavarrai Pajalai Kolari

Figure
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