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ARCTIC RAILWAY

RovaniemeKirkenes
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{ Arctic railway, preliminary: studys :

NORTHERN LAPLAND 9/\7,4 R\ﬁk

I Partof the developmentof transport andogisticsconnectionsan the
ArcticCorridorgstrategy

I Goals
A Estimateof impactson employment economiclife andenvironment

A Estimateof the significanceof usingthe railwayin miningprojectsaswell asregardingoil and
gasinvestmentsin the Barentsaareaandopeningof the Northern SeaRoute

A Preliminaryestimateof the economicpreconditionsand alternativesof railwayconstruction
A Promotionof the marketvalueandinterestin the Arcticrailwayconnection

I Studyperiod: November2009¢ February2010

i Nord-LaplandRegionrag Kirkenes Neaeringshage ahtinistry of
Employmentand Economyparticipatesin the financingof the work

I ConsultantsLiidealLtd & JTCon



NEW MINING PROJECTS
LAPLAND

A AEM, Suurikuusikko, Kittila (Au)
FirstQuantumMinerals Kevitsa
(Ni, Cu

LapplandGoldminer0y,
Pahtavaara (Au)

NorthlandResources, Sahavaar
Tapuli,Pellivuoma Hannukainen
(Fe Cu Au)

Yara Sokli(P)
Anglo American, Sodankyla?
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The9 | @astimportantlinkto the North

A The Arctic Corridor is an
International corridor from
Finland to Norway and Russia tha
facilitates the development of
transport, energy management
and livelihoods

A The Arctic Corridor links Finland
and the Baltic Sea area to the
deepwater harbours of the Arctic
Sea, large production regions of
the oil and gas industry and the
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between EU29 and EUN (* min tonnes)

nternational Road freight flows in 2020 _ap-
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I Therailwaynetworkis not
veryextensiven the North
Calottearea therailwaynet-
work in Finlandextendsto
Kolari in westerrLaplandand
to RovaniemKemijarviSalla
line in easternLapland in
Russiao Murmansk andNikel

I Rallwayconnectionis planned
betweenKirkenes andNikel

I Mainpart of Laplandand the
whole northern Norwaydo
not havea railwaynetwork
andrailwayconnections
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I Portislocatedon thenorthern end of the ArcticCorridorand isincludedin
the nationalport developmentprogrammeof Norway

I Port is anmportant nodefor passengetraffic and theend point of Hurti-
gruten: regular all-yeartraffic operationsbetweenBergen and Kirkenes

I Porthasore transport (2,9million tonney), fishtransport andservice
transport ofoil andgasindustry(total volumeof other transport is 112 000
tonnes

I Deepwater channel and
all-year icefree transport
services

I Readymade plans and
ongoing investments exist
for developing the port for
unit load transport

I Already 23 billion crowns
have been invested in the
port
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The Barents area has large raw material resequesestments of almost 70 billion
euros have been planned in the area by the year 2015

Oil and gas industry as well as fish industry are experiencing strong growth in Norwa
and Russia

Transport needs of extractive industry will significantly grow in Finnish Lapland: seve
new and potential mining projects

Forest industry is strong in Lapland and it has significant transport needs which will
increase with stronger forest growth and increasing use of wood in energy productiol

Unique nature and climate as well as tourist resorts attract plenty of tourists to the
area, tourism has significant growth potential in the Saariselka and-Pybsto areas

Utilization and processing of raw materials significantly increase the mobility needs c
labour force

Opening of the Northern Sea Route from Europe to Asia and to the Pacific Ocean
creates a significant opportunity to organize the logistics system of Finland and Euro
in a new way
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Kulta

. Ise-Kuotko - Agnico-Eagle Ltd

. Kitila - Agnico-Eagle Ltd

. Hanhimaa - Dragon Mimimg Ltd

. Kettukuusikko - Taranis Resowees Inc.

. Waakenavaara - Taranis Resowurces

. Pahtavaara - Lappland Goldmines

7. Knusamo - Dragon Minmg Ltd

3. Kuusamo - Belvedere Resources Ov

9. Laivakangas - MNordie Mmnes Ab

10. Hirsikangas - Belvedere Resources On
11. Kapsa - Belvedere Eesources Oy

12 Homants - Endommes Oy

13, Osikommaki - Belvedere Fesowrces Oy
14. Haven - Lappland Geldmmers Ab

15 Onves - Dragon Mining Ted

16. Jekisivu - Dragon Mmmg Ltd

17. Kaapelinkulma - Dragon Mimng Ltd

Palladium & Platina
1E. Arctic Platinum - Gold Fields

Perusmetallit

19 Eevitsa nikkeli-PGE - First Quantum Minerals Led
20. Sedankyli nikkel: - Angle Amencan Exploration BV
21. Kaukua mkkeli-PGE - Nortec Ventures Corp.
22, Kubmo mikkeli - Vulean Fesources Ltd
23 Talvivaara nikksh, sinkki, kupart - Talvivaara Mming Co.
24 Pyhisalmi sainkk:, kupar - Inmet Minng
25 Evlvlahts koboltt, kupan - Vulcan Resources Lid
26, Sarkimienu, Valkeisenranta mkkel: - Belvedere Resources O
Timantti
27. Eunsame - Sunrize Diamonds Ple
28. Eulmo - Karelian Diamend Fesowces Flo
29 Eaavi-Kuopio - Sunnse Dhamonds Ple
30. Kaavi - Mantle Diamends Lid &
Eopane Dhamonds Ple TV
Hopea
31, Taivaljirvi - Silver Recources Oy
Muut

32 Sckli fosfor, niobmm - Yara International ASA
33, Sivakkalehto ranta - Tertiary Minarals Fle
34. Eolan rauta - Worthland Fescurces Ab @

O LA da L b

35. Fumavuoma uraant - Areva

36. Blanua uraani - Areva

37. Mustavaara vanadimi - Adrnana Resources Inc.
3B, Kenu krom: - Outokumpu

39. Punasuo talkki - Mondo Minerals Oy

40. Alanen talkk: - Tale da Luzenac

41, Lintti litum - Keliber Resources Ltd Oy \-iz i ‘-"aJmus!:ilan.uﬁ :.L] 1.2008
42 Korvusaarenneva imeniit - Kalvinit Oy vos Il Eaivospiir
B Valaus

43 Eno uraani - Areva ) _
44 Kaatiala harvinaiset matallit - Nortee Ventures Corp. 1@ Tutkinmshokds [ “araus
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Container traffic volumes from Northern Baltic Sea
area which are assumed to shift to the Arctic railway
by the years 2015 and 2030

million tonnes

20

15
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Comparison:

Vartius rail

section 2008

2.4 million tonnes | 0

2015 2030

Estimated 9%
annual growth

Estimated 5%
annual growth

I 30% shift I B 30% shift
m— 20% shift m m 20% shift
= 10% shift = == 10% shift
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Transport potential

TRANSPORT VOLUMES ON THE
NORTHERN SEA ROUTE
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Kolari-Pajala 4&

KOLARI-PAJALA
MINES
10 000 000 tonnes
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BJORNEVATN MINE
2900 000 - 5 800 000 tonnes %'-oﬁ(’;‘gogf‘s
FISHINDUSTRY | /- onnes
>20 000 tonnes [T ey
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' \[FORESTINDUSTRY J v 80 000 000 tonnes
400 000 - 550 000 tonnes| * valok_
MINES IN CENTRAL LAPLAND

500 000 - 800 000 tonnes
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: SOKLI MINE
&.’.Sokli 1500 000 - 2 500 000 tonnes

Kovdor
Alakurtti

MURMANSK RAILWAY
10 000 000 tonnes

Transport
potential

Fish transport &
other freight
"'I:rléllﬁéport on the
Northern Sea
Route

before 2020
(railway to

500 0007 800 000 |
.............................................. tonnes  800000i1000000tonnes

400 000i 500 000
tonnes :

31 7 million tonnes (approx. 10% of
‘estimated container traffic volumes
between the Northern Baltic Sea
‘area and Asia will pass through the
port of Kirkenes)

40 million tonnes along the
‘Northeast Passage --> 0.4 million
§tonnes shifted to the railway (1% of

51 6 trains / day

by 2030

20i 40 trains / day




{ Implementation-and alternatlveg@

wwieee  OF the ral Iway fweCy
A Railway will be implemented in two phases: in the first phase to Sodankyla
and in the second phase to the Arctic Sea coast
A Railway will be built to standard which enables fast and-effstient
passenger and freight transport connections
i electrified singlgrack main railway
I axleload of 25T
I speed of 140 km/h
A There are several conservation areas and sensitive areas with regard to nat
values in the impact area of the railway: railway alignments are planned to
follow the existing road traffic corridors as much as possible
A The usability, feeder connections, construction potential and impacts on

regional development have been considered in the identification of railway
alternatives
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Estimatesof constructioncosts

1A-2-3A: 11621606 M
1A-2-3B: 11021523 Me
1B-2-3A: 12011650 Me
1B-2-3B: 11391567 M

I In Finlandotal of 558;1038 Me
I In Norwaytotal of 384838 Me

I KemijarvgSodankyla 1738 Me
I RovaniemiSodankyla 20282 Me

I Sodankylglvalo 256352 Me

I KolargSodankyla 2228306 Me



