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Preface
The 19th of February 2010, the Norwegian Ministry of Transport issued a Mandate to the Norwegian National Rail
Administration (Jernbaneverket, JBV), where JBV was given the task of assessing the issue of high-speed railway
lines in Norway.
The assessment shall include recommendations about which long-term strategies shall form the basis of the
development of long distance passenger train transport in the southern part of Norway. The assessment shall also
include an analysis of whether developing high-speed railway lines could contribute to obtaining socioeconomically efficient and sustainable solutions for a future transport system with increased transport capacity,
improved passability and accessibility.
The task includes among other themes elucidating positive and negative consequences and costs following a
potential railway construction, as well as order of and division of the distances in stages. Advantages and
disadvantages following a construction of high-speed railway and consequences for the transport system as a whole
shall be elucidated. Different high-speed concepts shall be compared to a reference alternative: continuing the
current railway politics in the different corridors as described in National Transport Plan 2010-2019. Based on the
analysis and the superior goals for the transport politics, one shall develop different action alternatives with
recommendations (i.e. concept/construction strategy) for each corridor. Among others, the following corridors are
to be assessed:
•
•
•
•
•

Oslo – Kristiansand – Stavanger
Oslo – Bergen
Oslo – Trondheim
Oslo – Gothenburg
Oslo – Stockholm

In addition, Bergen – Haugesund/Stavanger is to be assessed in combination with Oslo – Bergen and Oslo –
Kristiansand – Stavanger.
The consequences for the rest of the society are to be elucidated as thorough as possible.
The high speed rail assessment (HSR) is organised as a project organisation within JBV, with Tom Stillesby as the
Project Manager.
For each corridor, different consultant groups are engaged to analyse possible alignments and evaluate the
consequences of different alternatives. This report describes the assessment for Corridor South, which is carried out
by Multiconsult and WSP Sweden. Multiconsults Project Manager has been Gunnar Bratheim, with Katharina
Nyberg from WSP as assisting Project Manager and responsible for WSP’s deliveries in the project. Evaluations
and assessments in this report are based on Multiconsult and WSPs points of view, and do not necessarily represent
the opinion of Jernbaneverket.
The report is divided into two parts: Technical basis and alignments are covered in part 1, while environmental
analyses are covered in part 2.
Oslo, 25th November 2011
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Summary

0 Summary
0.1 Introduction
The High Speed Rail Assessment in Norway was started by the Jernbaneverket (JBV, Norwegian National Rail
Administration) in February 2010, on the basis of a mandate from the Ministry of Transport. The assessment shall
include recommendations about which long-term strategies shall form the basis of the development of long distance
passenger train transport in the southern part of Norway.

Datasets
GIS-data to be used in value assessments are delivered from Norway Digital (“Norge digitalt”) the national
database for map data. Partly, data has also been delivered directly from relevant Directorates and bureaus, and
local counties. All datasets used in the project are available on the project web map site Avinet.

0.2.3

Methods for impact assessments

The assessment consists of three different phases:

The impact assessments in the project are carried out along two different axes:

•
•
•

•
•

Phase 1, summarizing former studies and existing knowledge about High speed rail in Norway
Phase 2, developing a common technical basis and methodology for assessment
Phase 3, studies of different corridors

This report is a part of the phase 3 studies, and the aim of the report is to investigate environmental effects of
possible high speed rail alignments in the South corridor, from Drammen to Stavanger.

0.2 Methods
0.2.1

Work groups

The corridor assessments in the High speed rail assessment phase 3 are conducted by four different consultant
groups, in addition to other consultants responsible for cost-modelling, cost-benefit analyses and environmental
analyses.

A quantitative analysis, based on GIS-methodology
A qualitative analysis, based on the professional judgement of qualified personnel. The quantitative analysis is
a support in this work

GIS-analysis
There are carried out GIS overlay analyses that sums up seizured areas (for polygon themes), length and number of
occurences of the dataset within the corridor for every dataset that is a part of the value assessment.
These analyses are based on a standarized corridor width of 50 meters, which means 25 m from the alignment
center line. The 50 m widt is meant as a representative average, the actual width can vary, depending among other
things on the distance between tubes in tunnel sections (for details, see the Report part 1 about the alignments in the
corridor).
Two results are the output of this analysis: the number of line segments/elements affecting registered areas, and the
calculated seizured area within the 50 m railway corridor.

To coordinate important premises and methods, seven different work groups were established, where the
consultants evaluated methods and parameters, and agreed upon common assumptions, based on the conclusions
from the phase 2 reports. For this particular report, the work in WG 6.2 Mapping has defined the premises.

Qualitative assessment
There is a section summary with a verbal assessment of the potential for conflict and compilation/summary of the
most valuable areas that are affected for every theme and section.

0.2.2

In these section summaries there is a summary of land seizures from the quantitative analysis and directly affected
involved areas based on value assessments. The conflict potential of the different alternatives in relation to nonmonetized concequense themes is evaluated, and then the alternatives are ranked according to the conflict potential.

Mapping and assessment of values

The alignment search and impact assessment are based on value assessments of the corridor. The value assessments
are conducted on the method described in the Phase 2 report from Asplan Viak (1) with adjustments made by the
Work Group 6.2 Mapping in phase 3 of the project.
The method is based on the concepts from handbook 140 Impact assessment of road transport projects, from the
Norwegian Public Roads administration. However, the method is simplified to a less detailed level suitable for his
kind of feasibility study. A similar methodical approach is used in Concept studies in an early phase of road
projects (KVU – “konseptvalgutredning”).

At the end, when all sections are assessed, there is made up a total summary for the theme, where the different
alternatives are evaluated and ranked with respect to conflict potential for the corridor as a whole.
Noise
On the basis of a Noise study made for the projedct, the following simplified presumptions are made for the
assessments of noise:

In this study, the method is not intended to measure the impact level, but to make an assessment of the conflict
potential of the different alternatives in relation to non-monetised impact themes. The topics analysed will be
indicators for future conflicts if the new railway infrastructure should be realized.

•

The non-monetised impacts are, according to Handbook 140, divided into five themes which represent the different
aspects of the environment and they all supplement each other:

•

•
•
•
•
•

All dwellings within these distances are counted in a GIS-analysis for all the alternatives

Landscape/cityscape
Community life and outdoor recreation
Natural environment
Cultural heritage
Natural resources

In Handbook 140, criteria for determining the value and magnitude for each theme are developed, but this method
is too detailed for a concept study. Similar to the method used in KVUs, it is assumed that all of the themes that are
presented are of medium or high value, and that available registrations in a satisfactory way represent the areas of
substantial value within each theme.

In the shielded cases within urban areas, the houses closer than 75 meters from the railway will have need for
minor facade insulations measures, as for instance replacements of ventilation units and in some cases also
windows, to reduce noise levels with 2-3 dB. The cost for this is estimated to about 20,000 kr/dwelling.
In the unshielded case outside urban areas, houses closer than 100 metres will need more comprehensive facade
insulation measures, for which the costs are estimated to 200,000 kr/dwelling.

0.3 Alternative alignments
0.3.1

Scenarios, action alternatives

According to the mandate for the High speed rail assessment, there are four different alternatives, or scenarios, that
should be studied in phase 3:
•

Alternative A: the reference alternative: continuing the current railway politics
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•
•
•

Alternative B: a more offensive further development of the current railway infrastructure, also outside the IC
area
Alternative C: high-speed concepts, which in part are based on the existing network and IC-strategy
Alternative D: mainly separate high-speed lines

These four alternatives will all be treated in the summary report and the recommendations that Jernbaneverket will
prepare within the timeframe of February 1st 2012.

0.3.2

Overview of alternative alignments

The consultants working with the phase 3 studies are asked by Jernbaneverket to present different alignment
alternatives that fully or partially can be part of the scenarios that Jernbaneverket will define in their final report and
recommendations. Hence the object of the consultants’ analysis in the phase 3 study is not to choose the alignments.
The alignment that is a part of our study is the following:
•
•
•
•

Alternative B alignments: Upgrade of existing railway line, with the aim to reduce running time with at least
20%.
Alternative 2*: New high speed line designed for operating speed 250 km/h, which in fact means a design
speed of 275 km/h. This is the same ambition level that is used for planning of most new Intercity-lines. The
alignment parameters shall be suitable also for freight traffic.
Alternative D1: New high speed line designed for operating speed 300 km/h, which means a design speed of
330 km/h. The alignment parameters shall be suitable also for freight traffic.
Alternative D2: New high speed line designed for passenger traffic with operating speed 300 km/h, which
means a design speed of 330 km/h. This allows steeper gradients than lines with freight traffic.

The analyses in this report deals purely with these four alignment alternatives, and not with the final scenarios B, C
and D, that will be defined by Jernbaneverket.

0.4 Environmental values and Impact assessments
0.4.1

Landscape

In Rogaland, all alternatives have major conflicts. The 2* and B-alternatives have conflicts with protected areas,
protected watersheds, several wilderness like areas, beautiful landscapes in Rogaland, cultural-historical urban areas
and water elements. Though, it is the D1-alternative over Høg-Jæren that affects the highest number of valuable
areas.
From Egersund to Kristiansand the conflicts are more moderate. North of Kristiansand, the conflict level increases
again. For instance, the alternatives D, D2 and 2* touches the important cultural landscapes by the Parsonage
(Vestre Moland Prestegård) outside the city of Lillesand.
Between Lillesand and Porsgrunn, a lot of waterways and protected watersheds are affected. The D2-alternative
also has a conflict with the Nature Reserve at Hellestveit in Bamble.
In Vestfold, the 2* alternative has the highest conflict level, station area in Tønsberg and the alignment south of
Horten are among the most important issues.
Ranking of alternatives
For landscape, B is the alternative with least conflicts. This is mainly because of quite short sections of new track in
alternative B compared to the other alternatives.
The 2*alternative gives in total less conflicts than the two different D-alternatives. Despite of this, the conflict level
of the 2*-alternative is higher than the two D-alternatives in some sections, as for instance between Tønsberg to
Drammen.
The conflicts of the D1-alternative are slightly less than the conflicts of the D2-alternative. One reason for this is
the higher proportion of tunnels in the D1-alternative.

0.4.2

Cultural Heritage

Jæren is an area with very high density of Cultural heritage monuments, and hence, the 2* and B-alternatives have a
high conflict level in this section. Among the most important consequences, is a conflict with the Jær-museum at
Nærbø.
In Kristainsand, the proposed station area at Eg will affect protected cultural heritage monuments, traces of an iron
production facility dated back to the late Iron Age., and a burial mound.
The most important impacts in from Kristiansand towards Lillesand, are the conflicts with settlement areas from the
Iron Age at Topdalselva (2*, D1 and D2), and the impacts on Fyresmoen in Lillesand. The Fyresmoen area will
partly be affected of the alternatives 2*, D1 and D2. This is an area with important cultural heritage value, where
we find a historical continuity with burial mounds from the Iron Age as well as old houses from the 19th century.
In Grimstad, alternative 2*, D1 and D2 will have a severe conflict with the Dømmesmoen area, a large farm and
park area, earlier used for education, and with a large protected grave area from the Iron Age.
From Larvik to Nykirke in Vestfold, the density of cultural heritage monuments is very high, and thus, the number
of conflicts is high in the 2*-alternative. Among the conflict areas are Hammerdalen and Yttersø manor in Larvik,
and several areas south of Sandefjord.
The inner corridor in Vestfold also has some conflicts, the alignments pass near by burial grounds in Hof and the
old industrial environment at Eikeren.
The B-alternative has a possible conflict with the Silver Mine in Kongsberg.
Ranking of alternatives
Alternative B is the alternative with the least number of conflicting interests. This is mainly because alternative B
requires onlys short distances of new alignments. The conflict level of alternative B/2* in Jæren is though high.
The alternative D2 is considered to give less conflicting interests than alternative D1 and 2*. Alternative 2* has
heavy conflicts in Jæren and Vestfold and is ranked as number 4.
Figure 0-1: Overview of the alignment alternatives
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0.4.3

Natural Environment

The consequences of the alignments are quite different in different sections. In Rogaland, the D1 and D2
alternatives across Høg-Jæren in some parts affects some of the larger untouched nature areas in the region. The 2*
and B-alternative in Jæren have more local conflicts in the existing corridor.
The high proportion of tunnels between Egersund and Mandal results in a low conflict level in this section. In the
areas between Mandal and Porsgrunn, the corridor affects several nature types with temperate deciduous forest of
high value, and the alignments for the alternatives 2*, D1 and D2 also have a conflict with a Nature Reserve in
Søgne.
The 2*-alternative in Vestfold passes through an area with high density of valuable natural environment locations,
and has a higher conflict level than the inner D1/D2-corridor in Vestfold.
Ranking of alternatives
Not surprisingly, B is the alternative with least conflicts. This is mainly because of quite short sections of new track
compared to the other alternatives.

Ranking of alternatives
The alternative 2* will cause the largest conflicts with the theme Community life and outdoor recreation. The
reason for this is that the alternative is located closer to populated areas and city centres than the two different Dalternatives. The alignments through the outer parts of Vestfold and across Jæren contribute substantially to the
overall conflict level.
The B-alternative has a limited length of new sections and thus a lower conflict level than all the other alternatives.
But, it should be taken into account that also the existing sections of the B-alternative have negative environmental
impacts, as for instance noise and barrier effects. If a complete environmental impact assessment was to be carried
out, these negative effects would make the differemce between the existing (B) corridor and the new corridors
significantly less.
The D1-alternative has a little lower overall conflict level than the D2-alternative. The reason for this is probably a
higher proportion of tunnels in D1 compared to D2.

The 2*alternative gives in total a little bit less conflicts than the two different D-alternatives. Despite of this, the
conflict level of the 2*-alternative is higher than the two D-alternatives in some sections, as for instance between
Porsgrunn and Tønsberg.
The conflicts of the D1-alternative are slightly less than the conflicts of the D2-alternative. One reason for this is
the higher proportion of tunnels in the D1-alternative.
Through the optimization of the alignments, most areas of high value have been avoided, and the conflict level with
respect to natural environment is not higher than one could expect from a large infrastructure development project
as a high speed railway. All conflicts are of course not revealed through an early phase study as this one, but on the
other hand, alignments also could be optimized further through a more detailed planning process-

0.4.4

Natural Resources

Within this theme, it is the conflict with agriculture that makes out the majority of the negative consequences. The
2*-alternative is ranked as no. 4, because of major conflicts with agricultural areas, especially in Vestfold and
across Jæren. The other three alternatives are more comparable in conflict level. The B-alternative comes out with
surprisingly high amounts of conflicts, taken into account that the new sections of this alternative are very limited in
length. The new section between Sandnes and Egersund contributes most to the total of valuable areas seizured by
this alternative.
The D1-alternative and the B-alternative have a comparable amount of conflicts, but D1 is ranked before alternative
B because the large continuous agricultural areas in the Jæren district are avoided.
The D2 alternative has a slightly higher level of conflict compared to D1 and B, but significantly less than the 2*alternative.

0.4.5

Community life and outdoor recreation

Noise
Alternative 2* will expose significantly more dwellings to noise than the D1 and D2-alternatives. This is because
the 2* alternative is located nearer many of the urban areas, to achieve more central locations of stations.
Table 0-1: Number of dwellings within 75 m from the new railway line in urban areas and 100 m in rural areas –
dwellings that probably would need noise measures. Data for alternative B only comprioses only the new sections,
not dwellings around the existing line
Alternative

No. of dwellings, urban
areas within 75 m from
railway line

No. of dwellings, rural areas
within 100 m from railway
line

Sum of dwellings

D1

1 588

781

2 369

D2

1 612

993

2 605

2*

2 468

929

3 397

B

598

369

967
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0.5 Collocation of the impact assessments

The ranking of the alternatives for different themes in each section are shown in table 4-93.

Table 0-2: Table that shows a collocation of the ranking of alternatives within different themes and sections. Green
color is rank no. 1, yellow no. 2, orange no. 3 and red no. 4.

Section 8:
Tønsberg Drammen

Section 7:
Porsgrunn Tønsber

Section 6:
Risør Porsgrunn

Section 5:
Lillesand Risør

Section 4:
Mandal Lillesand

Section 3:
Flekkefjord Mandal

Section 2:
Egersund Flekkefjord

Section 1:
Stavanger Egersund

Section

All
sections
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Theme

Alternative B

Alternative 2* Alternative D1 Alternative D2

Landscape

1

2

4

1

Cultural heritage

4

3

1

2

Natural environment

2

2

4

1

Natural resources

3

3

1

2

Community life and outdoor recreation

3

3

2

1

Landscape

1

2

3

4

Cultural heritage

1

2

3

4

Natural environment

1

2

3

4

Natural resources

4

3

1

2

Community life and outdoor recreation

1

2

3

4

Landscape

1

2

3

4

Cultural heritage

1

2

3

3

Natural environment

1

2

3

4

Natural resources

4

1

3

1

Community life and outdoor recreation

1

2

3

4

Landscape

1

2

2

2

Cultural heritage

1

4

2

3

Natural environment

1

2

2

2

Natural resources

1

4

2

3

Community life and outdoor recreation

1

4

2

3

Landscape

1

2

3

4

Cultural heritage

1

2

3

4

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

3

2

4

Landscape

1

3

2

4

Cultural heritage

1

4

2

2

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

3

2

4

Landscape

1

2

4

3

Cultural heritage

1

4

2

2

Natural environment

1

4

2

3

Natural resources

1

4

3

2

Community life and outdoor recreation

1

3

2

4

Landscape

1

4

2

2

Cultural heritage

4

3

1

1

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

4

2

2

1.43

2.8

2.5

2.83

Average Ranking

In section 1, Stavanger – Egersund, D2 is clearly ranked as the best alternative. D1 has larger conflicts with
landscape and natural environment, 2* and B larger conflict with agriculture and cultural heritage.
In all other sections, including section 2, Egersund – Flekkefjord, B is ranked as the best alternative, due to it’s
limited length of new sections, which followingly results in moderate interventions. The 2* alternative is ranked
better than D1 and D2 in both section 2 and section 3, Flekkefjord – Mandal.
In section 4, Mandal – Lillesand, D1 is ranked better than 2*, with D2 as no. 4. In section 5, Lillesand – Risør, the
2*-alternative is slightly better than D1, again with D2 as no. 4.
In section 6, Risør – Porsgrunn, D1 is ranked in front of D2 and 2*, and D1 is also ranked before both D2 and 2* in
section 7 (Porsgrunn –Tønsberg) and section 8 (Tønsberg – Drammen).
In the overall average value for ranking, alternative B is no. 1, D1 no. 2, 2* no. 3 and D2 no. 4. The differences
between the D1, D2 and 2* alternatives are though not very significant, and could be influenced by how different
individuals evaluates the weight of the different themes.
As an overall view, the alignments do not seem to have environmental impacts that are clearly unacceptable. It
should be possible to realize a high speed railway between Drammen and Stavanger without extensive
environmental conflicts with values of national importance.
Some major conflicts occur as a result of the studied alignments, as for instance heavy conflicts with agriculture and
cultural heritage in Jæren and outer parts of Vestfold, a conflict with a Nature Reserve in Søgne, and conflicts with
residential areas and recreational areas both on the east side and west side of Kristiansand.
Many of the conflicts that are mentioned could be reduced by optimization of the alignments on the basis of more
detailed environmental assessment studies. On the other hand, a large number of more local conflicts that are not
are addressed in this feasibility study, would probably be revealed in more detailed studies.

Introduction

1 Introduction
1.1 Background
The High Speed Rail Assessment in Norway was initiated by the Norwegian National Rail Administration in
February 2010, on the basis of a mandate from the Ministry of Transport. The assessment shall include
recommendations about the long-term strategies that shall form the basis of the development of long distance
passenger train transport in the southern part of Norway.
The assessment consists of three different phases:
•
•
•

Phase 1, summarize former studies and existing knowledge about High speed rail in Norway
Phase 2, develop a common technical basis and methodology for assessment
Phase 3, study corridors possible.

The deadline for the assessment and the National Rail Administration’s recommendations to the Ministry
is February 1st 2012.

1.2 Development of high speed railways in Europe
Many European countries have implemented and/or plan to construct high-speed railway lines. In the recent years,
Germany, France and Spain have developed an extensive High Speed Rail network. Several other European
countries have some stretches of high speed rail networks, for instance Italy and great Britain.
According to the EU Directive 96/48 about interoperability in the trans-European rail network (2), high speed lines
are divided into three categories,
•
•
•

Category 1, specially built high-speed lines equipped for speeds generally equal to or greater than 250 km/h,
Category II, specially upgraded high-speed lines equipped for speeds of the order of 200 km/h,
Category III specially upgraded high-speed lines which have special features as a result of topographical, relief
or town-planning constraints, on which the speed must be adapted to each case.

In 2009, the length of the European High speed rail network exceeded 6 000 km of lines with a design speed of 250
km/h or more (3). Lines in different categories are shown in Figure 1-1.

1.3 High speed assessments in Norway. A short historical
review
1.3.1

Previous work by the National Rail Administration

The growing interest for high speed lines in Europe was one of the reasons why the Ministry of Transport and
Communications in 2005 gave the Norwegian National Rail Administration the task of assessing the potential for
high-speed railway lines in Norway. Following an international announcement, a German assessment syndicate,
headed by VWI, was chosen to do a feasibility study. The last part of the study was delivered in the autumn of
2007. The Norwegian National Rail Administration and the Ministry of Transport and Communications studied
another five partial assessments from different consultant agencies who elucidated some specific issues further on
the basis of VWI's work. This material combined formed the basis for what the Ministry of Transport and
Communications communicated about high-speed railway lines in Report No. 16 to the Parlament (2008-2009)
National Transport Plan 2010-2019.
The assessment showed among other things that a travel time of two to three hours between the largest cities in
Southern Norway would make high-speed railway lines competitive with airline traffic. However, the construction
costs on the distances in question will be high, one of the reasons being a challenging geography and topography.
The passenger market between the end stations was considered to be limited. The assessments also showed that
there would be no significant positive environment or climate effects following a high-speed railway line.

Figure 1-1: European High speed rail network, 2010 (3)
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The assessment performed by VWI was not based on Norwegian cost-to-benefit methodology. This was in part
harshly criticised from economists. The analysis performed by ECON Pöyry AS, based on Norwegian
methodology, showed a far weaker benefit-to-cost ratio.
In Report No. 16 to the Storting (2008-2009), the government recommended improving and developing a capacious
railway network in the InterCity triangle. There was no intention of constructing separate high-speed railway lines
during the plan period. It was emphasised that concepts for high-speed railway lines must be developed further and
adapted to Norwegian conditions before any construction can take place in Norway. Thus, in Report No. 16 to the
Storting (2008-2009), it was pointed out that the government would ask the Norwegian National Rail
Administration to continue working on how the concepts for the construction and operation of a high-speed railway
lines could be adapted to Norwegian conditions.
Furthermore, it was necessary to consider more closely the possibilities for mixed traffic on a future high-speed
network. The significance of referring to the experiences in Europe and in the rest of the world, especially with
regards to financing and technology, was also stressed.
When handling the National Transport Plan 2010-2019, the majority of the Standing Committee on Transport and
Communications was in favour of the government's prioritisation of a further development of a capacious railway
network in the InterCity triangle, as well as of the necessity of a further assessment of future high-speed railway
lines in Norway.

1.3.2

Studies conducted by others

Different interest organisations and companies, many of which are in favour of realising different forms of highspeed railway lines in Norway, e.g. Norsk Bane AS and Høyhastighetsringen AS, have performed their own studies
and assessments. For example, Norsk Bane AS has engaged consultants from Deutsche Bahn International to
perform an assessment. Deutsche Bahn International states that the passenger market between end stations will be
significant, and they suggest constructing a double track high-speed railway for both passenger and freight traffic.
The various assessments have had different approaches and reached different conclusions. This is one of the main
reasons that the Parliament and the government are in need of further assessment of the issue of high-speed railway
lines in Norway.

1.4 The High speed rail Assessment
1.4.1

The Mandate

The aim of is, in line with the conditions set in Report No. 16 to the Storting (2008-2009) / Innst. S. nr. 300 (20082009), to assess the posibility of constructing high speed railway lines in Norway.
The final report from the assessment should include recommendations about which long-term strategies shall form
the basis of the development of long distance passenger train transport in the southern part of Norway. This applies
to the distances between the largest cities in Southern Norway and from Oslo to Gothenburg and Stockholm
respectively. The assessment shall provide the answer to whether a construction of a high-speed railway line in one
or more of the corridors is the right thing to do in a socio-economical aspect. The assessment shall also include a
discussion about what additional values a construction of a high-speed railway line will represent, compared to the
construction of other transport infrastructure. Issues that are to be elucidated are a.o.t. the consequences following
such a construction for regional growth/urban development, increased competitiveness for business and industry
and other possible effects. The assessment shall include considerations whether the current method for calculating
consequences of new infrastructure projects also manages to encompass the long-term effects, or if one can expect a
wider range of effects because the changes in the transport offer are considerable. In addition, the study shall assess
the expected consequences for the civil air traffic in Norway of constructing a high-speed railway line.
Environmental and climate issues are to be included in the assessment. How a high-speed railway line can
contribute to reaching national environmental and climate targets shall be considered. Environmental consequences
such as greenhouse gas emissions, energy consumption, local emissions, noise, natural interventions and barriers
are to be discussed.
The assessment shall also explain how to handle the railway freight transport in the different alternatives.
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The assessment shall also include considerations concerning how the construction of a high-speed railway line in
one or more corridors can form the basis of a joint collective traffic system. Thus, one must consider the possibility
that a high-speed railway line may contribute to a larger change in the public transportation as a whole, and one
must consider the environmental consequences this might have. The potential of making areas outside the larger
urban areas more attractive for business establishments and settlement is also to be discussed.
Assessment tasks
The mandate from the Ministry of Transport contains a lot of definite assessment tasks to be answered through the
High speed rail assessment. The most important points are as following,
International experiences
Obtain information about relevant international experiences from Europe and the rest of the world. (Which
conditions for constructing a high-speed railway line are present, a.o.t. population, population structure,
amount of travellers, stop pattern, homogenous or mixed traffic). Great emphasis should be placed on
experiences in countries which resemble Norway with a challenging geography/topography and a small
population, e.g. countries like Sweden, Finland, Portugal, Austria and Switzerland.
Action alternatives
Assess which action alternatives are best suited in order to obtain the goals for the transport politics in the
different corridors, including a.o.t.:
•
•
•
•

the reference alternative: continuing the current railway politics
a more offensive further development of the current railway infrastructure,also outside the IC area
high-speed concepts, which in part are based on the existing network and ICstrategy
mainly separate high-speed lines

High speed concepts
Related to the high-speed concepts, assess the following a.o.t.:
• single vs. double tracks
• pure long distance passenger traffic vs. different types of mixed traffic
• to what extent new infrastructure will replace or come in addition to the existing railway network.
Important for such an assessment will be travel time, station and stop patterns etc
• Analyse the effects of a construction in stages vs. a continuous construction distance by distance.
Market analyses
Carry out the market analyses which are necessary in order to perform the main
analysis, including:
• Assess the market conditions for different types of passenger and freight traffic in the different
assessed concepts. Investigations shall be made as to whether there could be a market for new services
with rapid freight trains (mail, packages, etc.).
• Analyse the decisive factors for people when choosing train instead of airplane and car, especially
related to travel time, comfort and willingness to pay.
• Some corridors, depending on concept, will have a large amount of tunnels. The assessment must
elucidate whether this can influence the passengers' preferences. In this respect, the effect on leisure
travel and tourist market must be analysed.
• Location of and responsibility for building and operating new stations
• Perform an assessment of station development and transfer possibilities. Describe the effect of
different station structures related to market needs and demands.
• Consider integrated city stations/collective traffic hubs vs. stations outside the city centre adapted to
the needs of the high-speed railway, including combinations and passing loops. Location of stations
(stop patterns) will influence the total travel time for the passengers and thus also influence the
competitiveness vs. other means of transportation.
• Consider the security of a high-speed railway line on different speeds and different types of mixed
traffic, and traffic security consequences of transferring more passenger and freight traffic from road
to railway.

Introduction

Financial conditions
Assess relevant financial conditions, including:
• socio-economic analyses and benefit-to-cost considerations following current calculation methods
• the effects which are not encompassed by current analysis tools
• the different models for spreading risks, including possibilities for participation/contribution from the
private sector and/or local authorities, e.g. when it comes to station and stop patterns.
• the consequences for the airline traffic and the airports when constructing one or more corridors of
high-speed railway, including effects on the national budget in maintaining the regional airport
network and the possibilities for avoiding/postponing greater investments in the larger airports.
• if the construction of a high-speed railway line will make other potential infrastructure investments
more profitable.
Corridor analysis
The following distances are included in the assessment task:
•
•
•
•
•
•
•

Oslo – Trondheim
Oslo – Bergen
Oslo – Kristiansand – Stavanger
Oslo – Gothenburg
Oslo – Stockholm
In addition, Bergen – Haugesund/Stavanger is to be assessed in combination
with Oslo – Bergen and Oslo – Kristiansand – Stavanger.

As a part of the corridor analysis, the following issues should be adressed:
• Assess to what extent (high)speed standards are suitable for the different corridors, or parts of
corridors.
• Assess different technical aspects of the construction of high-speed railway lines ·
• Especially consider demands and consequences of the Norwegian climate and Norwegian winter
conditions.
• Consider using slab-track (i.e. track being casted in a concrete sole) vs. the traditional track using
different speed concepts and different levels of mixed traffic (both for the station area only and for
tunnels/intersections/bridges) and as a coherent concept.
• Calculate greenhouse emission effects of constructing a high-speed railway line. The calculations must
include emissions from the whole lifetime of the railway, including the construction period. The
assessment must consider how other countries have calculated and weighed these effects.
• Assess how the lines and profiles may be adapted to the landscape and thus mitigate barrier effects
and reduce interventions in sensitive nature, and how a restructuring of railway lines possibly can
liberate valuable nature areas. Consequences of large mass depositions for biodiversity and nature
must also be considered.
• Consider to what extent the use of tilting train material could be appropriate in certain concepts. The
assessment should include the experiences from the countries having introduced and succeeded using
tilting trains, in order to elucidate what is necessary for such a success.
• Consider how the trains' energy consumption and noise level is influenced by speed level, curves,
incline etc.
• Increased energy consumption must be compared to the advantages of the increased speed level, like
necessity of less trains, more efficient use of personnel, etc.

The relation to the IC strategy and capacity considerations in the Oslo area
In Report No. 16 to the Storting (2008-2009), it is stated that the remaining part of the construction strategy for the
different InterCity distances should be adapted to a future high-speed network, if suitable. This should apply to the
renewal of the speed standard of the distances, a.o.t. Furthermore, it says that the IC construction should be adapted
and combined with the potential future high-speed traffic as much as possible, having a speed of 250 km/h and
above on the longer distances. If it is appropriate to construct for higher speeds, i.e. 250 km/h or more for future
projects within the IC triangle should be considered.
The mandate states that the development of the IC network strategy, the handling of the long-term capacity problem
in the Oslo area and the development of the strategies of the main corridors are well coordinated. It is important that
the different alternatives for the main corridors is coordinated with the strategy that is being made for the IC area,
and vice versa.

1.4.2

Phase 1

In phase 1, existing knowledge achieved through former studies of Highs speed rail in Norway was analyzed and
summarized in a study conducted by Cowi (4). In phase 1 the report documents a.o.t that,
•
•
•

There is a large spread between different studies of market share and resulting market for high speed lines
Most of the studies have been conducted based on technical parameters that now have been changed/revised
and by the use of maps with a scale not sufficiently detailed to estimate a realistic share of tunnels
There are major differences in methodology and results from the different cost-benefit analyses

1.4.3

Phase 2

The target of the work in phase 2 was to identify which high-speed concepts are adaptable to Norwegian conditions.
The purpose of the main assessment was to explain and analyse common problems and prerequisites, followed by
analyses of the different corridors. Analysis was undertaken in six discrete areas:
•
•
•
•
•
•

Market Analysis. Comprised an assessment of the market conditions and traffic basis for different types of
passenger and freight traffic in the concepts under consideration;
Railway Specific Planning and Development. Comprised an assessment of the use of single-track and doubletrack for HSR, an examination of station development and stop patterns, and consequences to public transport
in general;
Technical and Safety Analysis. Included an assessment and use of HSR standards, technical aspects of
construction of high-speed railways, along with safety and security considerations;
Financial and Economic Analysis. Included an examination of suitable socio-economic assessment methods,
likely cost and income structures, impacts on other transport modes, and assessments of risk and uncertainty;
Environmental Analysis. An assessment of methods and the premises for environmental analysis regarding
landscape analysis, environmental impact, effects on noise and energy consumption and assessment of climate
related environmental effects;
Commercial and Organisational Issues. Assessment of different organisational, contractual and commercial
strategies in planning and construction phases of HSR systems.

The assessment of these different issues constitutes the basis for corridor analysis in phase 3. In total it was made 21
different reports summarized in a Summary report from phase 2 (5).

Plan of accomplishment
The planning and construction phases when constructing a high-speed railway will be long and challenging.
The assessment should include a rough time frame for how such a construction may take place, which plan
processes within the physical planning that need to be coordinated in the different decision-making and
planning phases (referring to the Planning and Building Act and the authorities for quality assurance of
greater state investments) and how the operative organisation of the planning and building process may be
organised in a most efficient way. In addition, the assessment must include a consideration whether a
construction divided into stages or a continuous construction distance by distance is preferred.
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2 Methods
2.1 Establishing common methods for phase 3
The corridor assessments in the High speed rail assessment phase 3 are conducted by four different consultant
groups, in addition to consultants responsible for cost-modelling, cost-benefit analyses and environmental analyses.
The different consultants had initially described slightly different methods for the corridor assessments, and thus,
there was a need for coordinating important premises and methods to be able to compare the assessments.
To achieve this, there were established different work groups in the projects, where the consultants should agree
upon common methods and parameters, based on the conclusions from the phase 2 reports.

Table 2-1: Datasets used in the assessments of the landscape theme.
Dataset

Description

Origin

Landscape Regions

National landscape reference system, dividing the
country into 45 landscape regions.

Norwegian Forest and
Landscape Institute

Protected Nature Areas

Nature and landscape areas protected by national law
(Nature Diversity Act)

The Directorate for Nature
Management

Wilderness-like Areas 2008

Areas in Norway without major infrastructure
development

The Directorate for Nature
Management

1 km buffer around wilderness like areas

The Directorate for Nature
Management /Asplan Viak AS

National river delta database

The Directorate for Nature
Management

Protected Watersheds

River systems protected by Parlament against further
hydropower development

Norwegian Water Resources
and Energy Directorate

Registered and classified Cultural landscapes in the
county of Rogaland

Rogaland county

Beautiful Landscapes in Rogaland

Cultural landscapes in Norway
Important Cultural Landscapes

The Directorate for Nature
Management

Cultural-historical urban areas (NB- Register with more than 75 urban areas with important
register)
cultural heritage values

The Directorate for Cultural
Heritage

Wilderness-like Areas 2008 influence zone
River Deltas

The following groups have been in function during the project,
•
•
•
•
•
•
•

WG 6.2 Mapping and impact assessments
WG 7.1 Alignment criterias
WG 7.2 Civil Works
WG. 7.3 Stations
WG 7.4 Construction process
WG 7.5 Cost and Quantums
WG Traffic noise

Conclusions from the workgroups have been documented through series of notes and memos throughout the
project. These notes and memos are the basis for the method descriptions and design basis for all the corridor
assessments, as well as they set the premises for the alignments.

2.2 Methods for value assessments
The alignment search and impact assessment are based on value assessments of the corridor. The value assessments
are conducted on the method described in the Phase 2 report from Asplan Viak (1) with adjustments made by the
Work Group 6.2 Mapping in phase 3 of the project.
The method is based on the concepts from handbook 140 Impact assessment of road transport projects, from the
Norwegian Public Roads administration. However, the method is simplified to a less detailed level suitable for his
kind of feasibility study. A similar methodical approach is used in Concept studies in an early phase of road
projects (KVU – “konseptvalgutredning”).
In this study, the method is not intended to measure the impact level, but to make an assessment of the conflict
potential of the different alternatives in relation to non-monetised impact themes. The topics analysed will be
indicators for future conflicts if the new railway infrastructure should be realized.

2.2.1

Mapping and assessment of values

The non-monetised impacts are, according to Handbook 140, divided into five themes which represent the different
aspects of the environment and they all supplement each other:
•
•
•
•
•

Landscape/cityscape
Community life and outdoor recreation
Natural environment
Cultural heritage
Natural resources

Ideally, there should be no overlap between the themes so as to prevent "double counting". All non-monetised
impacts must be covered by one of these five themes.
In Handbook 140, criteria for determining the value and magnitude for each theme are developed.
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In more detailed assessments than the HSR study, values of the areas influenced by the project must be decided,
with respect to each theme. The value is assigned on a scale from small via medium to large value. In concept
studies (KVU) and other feasibility studies, like this one, it is more common to assume that all of the themes that
are presented are of medium or high value, and that available registrations in a satisfactory way represents the areas
of substantial value within each theme.
Datasets
GIS-data to be used in value assessments are delivered from Norway Digital (“Norge digitalt”) the national
database for map data. Partly, data has also been delivered directly from relevant Directorates and bureaus, and
local counties. All datasets used in the project are available on the project web map site Avinet.
Landscape, cityscape
A landscape is defined as an area formed by natural and human interaction. The city is by this definition a type of
landscape. The terms landscape and cityscape mean the visual surroundings, and the theme deals with how these
changes as a result of the project. This theme deals with both how the project is adapted into the landscape as seen
from its surroundings and also how the landscape is seen when travelling along the road (travel experience).
In the HSR phase 3, the datasets showed in table 2-1 are used to assess landscape impacts. Some of the datasets
overlap with other themes, for instance Protected Nature Areas, and Wilderness-like areas, that also are a part of the
theme Natural environment. We have evaluated these datasets under both themes. Landscape deals with visibility
and the visible environment, while natural environment deals with ecosystems and functionality. In addition to the
data sets listed in the table, water surfaces from base maps data used in the impact assessments.
Effects regarding the traveller’s experience are not a part of the assessments done at this stage.
Community life and outdoor recreation
The terms community life and outdoor recreation is defined as staying outdoors and perform physical activity in
residential areas, cities, parks and other outdoor recreational areas. Outdoor activities which are a part of daily life
in the local environment are important arenas for physical activity. The two terms community life and outdoor
recreation therefore overlap and are to be dealt with together.
Impacts on residents and users of affected areas must be assessed. The assessment of community life evaluates how
the proposed project weakens or strengthens the physical conditions for enjoyment, group activities and physical
activities in the outdoor areas. This indirectly affects our health. Impacts on pedestrian and bicycle traffic are
normally assessed under this theme, but this is too detailed to be assessed at the present planning phase level of this
project.

Methods

In addition to the data sets listed in the table below, buildings from basis map data are used in the impact
assessments, but not shown on the thematic maps due to the large scale of these maps.

The reindeer data is not relevant for the alignment alternatives in the South corridor, and is thus not a part of the
impact assessments in this corridor.

Table 2-2: Datasets used in the assessments of the community life and outdoor recreation theme

Cultural Heritage
Cultural heritage is defined as all traces of human activities in our physical environment, including locations related
to historical events, faith or tradition. The term cultural heritage is defined as any area where a monument or site
forms part of a larger entity or context. Cultural heritage sites protected by law include archaeological and cultural
heritage sites from before 1537 and structures originating prior to 1650.

Dataset

Description

Origin

Local recreational Areas

2 km buffer around Urban settlements data from
Statistics Norway

Statistics Norway / Asplan Viak
AS

Public Recreational Areas

Public outdoor recreation areas owned by the
Norwegian state

The Directorate for Nature
Management

Hikers Cabins

Hikers cabins belonging to the Norwegian Trekking
Association

N50 map data from the National
Mapping Authority

Marked hiker trails

Hikers trails waymarked by the Norwegian Trekking
Association

N50 map data from the National
Mapping Authority

Natural environment
The theme deals with types of nature, biotope, habitat and species which affect the life of animals and plants, as
well as geological elements. The term natural environment includes all terrestrial, limnological and marine bodies
and the biological diversity related to these.

When it comes to datasets, the Askeladden database from the Directorate for Cultural Heritage is the main source,
supplemented by the NB!-register of urban areas with important cultural heritage values. In addition, the SEFRAK
register is used as support in value assessments, but due to a very large number of registrations this theme is not
shown on the thematic maps and not analysed in the quantuitative analysis. World heritage areas and pilgrim paths
are not represented in this corridor, and is thus no a part of the analysis.
Table 2-4: Datasets used in the assessments of the Cultural Heritage theme
Dataset
World Heritage areas

Description

Origin

World Heritage Areas in the UNESCO list

The Directorate for Cultural
Heritage

The data sets used for the natural environment theme are listed in table 2-3. The Forestry environment data are used
as support in value assessments, and are not included in the impact assessment analyses. The same applies for Red
listed species data from the Norwegian Biodiversity Information Centre.

Archeological monuments and
other protected cultural heritage
areas (lines)

Archeological monuments and other objects protected
by regulations in the national Cultural Heritage Act

The Directorate for Cultural
Heritage, Askeladden database

Table 2-3: Datasets used in the assessments of the Natural environment theme

Archeological monuments and
other protected cultural heritage
areas (areas)

Archeological monuments and other objects protected
by regulations in the national Cultural Heritage Act

The Directorate for Cultural
Heritage, Askeladden database

Dataset

Description

Origin

Terrestrial Habitat types registered in the Naturbase

The Directorate for Nature
Management

Archeological monuments and
other protected cultural heritage
areas (spots)

Archeological monuments and other objects protected
by regulations in the national Cultural Heritage Act

The Directorate for Cultural
Heritage, Askeladden database

Terrestrial Habitat types registered in the Naturbase,
point locations

The Directorate for Nature
Management

The SEFRAK-register of old
buildings

Register of old buildings, mainly built before 1900

Nature types - spots

The Directorate for Cultural
Heritage

Important habitats registered as part of registration
work in forestry planning

Norwegian Forest and
Landscape Institute

Important Cultural Landscapes

Cultural landscapes in Norway

Forestry Environment MiS

The Directorate for Nature
Management

Protected Areas

Nature and landscape areas protected by national law
(Nature Diversity Act)

The Directorate for Nature
Management

Pilegrim path

Waymarked pilgrim routes

The Directorate for Cultural
Heritage

Red listed species (wms)

Point locations with registered species from The 2010
Norwegian Red List for Species

The Norwegian Biodiversity
Information Centre

Cultural-historical urban areas
(NB!-register)

Register with more than 75 urban areas with important
cultural heritage values

The Directorate for Cultural
Heritage

Protected Areas (point locations)

Nature objects protected by national law (Nature
Diversity Act)

The Directorate for Nature
Management

Wild reindeer habitats

The Directorate for Nature
Management

Spatial data on wild reindeer , main living areas

The Directorate for Nature
Management

Spatial data on wild reindeer habitat use

The Directorate for Nature
Management

National river delta database

The Directorate for Nature
Management

Wildlife species habitats registered in the Naturbase

The Directorate for Nature
Management

Wildlife species point locations registered in the
Naturbase

The Directorate for Nature
Management

Wildlife species corridors registered in the Naturbase

The Directorate for Nature
Management

Areas in Norway without major infrastructure
development

The Directorate for Nature
Management

1 km buffer around wilderness like areas

The Directorate for Nature
Management /Asplan Viak AS

Nature types - areas

Reindeer - main areas
Reindeer - living areas
Reindeer - paths
River Deltas
Species habitats (areas)
Species habitats (point locations)
Wildlife Corridors
Wilderness-like Areas 2008
Wilderness-like Areas 2008 influence zone

Natural resources
Natural resources are resources from agricultural, forestry and other rural areas, fish stocks, wild animals, water
resources, rocks and minerals. Impacts on agriculture, fishing, use of water, use of marine resources, reindeerhusbandry, rock, gravel, sand and clay as resources are assessed under this theme.
A resource base is the resources which constitute the basis for employment within the primary production and
secondary processing industry. The evaluation of the resource base includes both quantity and quality. The
evaluation does not include the utilization of the resource, meaning commercial affairs.
Renewable resources mean water and biological resources. Non renewable resources are topsoils and geological
resources (rock, minerals, gravel, sand and clay).
Table 2-5 shows the datasets used for value assessment. The Water sheds dataset (REGINE database) is used as
background information, and contains no value assessments.
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Table 2-5: Datasets used in the assessments of the Natural resources theme

Table 2-7: The table shows the exact sections for the D2 alternative.

Dataset

Description

Origin

Section

Area Resource

Area resource data (AR 250), used to visualize areas
with crop land and pasture

Norwegian Forest and
Landscape Institute

Stavanger - Egersund

Hard rock aggregates (areas)

Existing or potential areas for aggregate plants

NGU

Hard rock aggregates (register)

Existing or potential areas for aggregate plants

NGU

Sand/gravel (areas)

Existing or potential areas for sand or gravel extraction

NGU

Sand/gravel (register)

Existing or potential areas for sand or gravel extraction

NGU

Water Sheds

The REGINE database, with hydrometric reference
areas and subdivisions of these

Norwegian Water Resources and
Energy Directorate

Sources of drinking water, groundwater locations

Norwegian Water Resources and
Energy Directorate

Sources of drinking water, surface locations

Norwegian Water Resources and
Energy Directorate

Water Sources (ground)
Water Sources (surface)

FMEAS (from km)

TMEAS (to km)

0,00

67,400

Egersund - Flekkefjord

67,400

116,776

Flekkefjord - Mandal

116,776

174,400

Mandal - Lillesand

174,400

232,450

Lillesand - Risør

232,450

312,355

Risør - Porsgrunn

312,355

373,520

Porsgrunn - Tønsberg

373,520

397,426

Tønsberg - Drammen

397,426

455,870

Table 2-8: The table shows the exact sections for the 2* alternative.
Section

2.3 Methods for impact assessments
A quantitative analysis, based on GIS-methodology
A qualitative analysis, based on the professional judgement of qualified personnel. The quantitative analysis is
a support in this work

2.3.1

GIS-analysis

There are carried out GIS overlay analyses that sums up seizured areas (for polygon themes), length and number of
occurences of the dataset within the corridor for every dataset that is a part of the value assessment.
These analyses are based on a standarized corridor width of 50 meters, which means 25 m from the alignment
center line. The 50 m widt is meant as a representative average, the actual width can vary, depending among other
things on the distance between tubes in tunnel sections, see description in chapter 3.2.
The analyses are conducted in the ArcGIS Desktop software, using the ModelBuilder Tool to automate the process,
that is necesseray due to the large quantities of data and large number of datasets.
An example of a model is showed in figure 2-1.
All the alignments have kilometer values (from-to) on every line segments. This makes it possible to sum up the
quantitative analyses for every section of the lines. Two results are the output of this analysis: the number of line
segments/elements affecting registered areas, and the calculated seizured area within the 50 m railway corridor. The
kilometer values defining the different sections in all the alternatives are shown in the tables in the following.
Table 2-6: The table shows the exact sections for the D1 alternative.
Section

FMEAS (from km)

TMEAS (to km)

Stavanger - Egersund

0,00

64,500

Egersund - Flekkefjord

64,500

113,505

Flekkefjord - Mandal

113,505

170,700

Mandal - Lillesand

170,700

228,500

Lillesand - Risør

228,500

306,890

Risør - Porsgrunn

306,890

370,475

Porsgrunn - Tønsberg

370,475

394,701

Tønsberg - Drammen

394,701

453,900
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TMEAS (to km)

0,00

71,300

Stavanger - Egersund

The impact assessments in the project are carried out along two different axes:
•
•

FMEAS (from km)

Egersund - Flekkefjord

71, 300

119,000

Flekkefjord - Mandal

119, 000

175,400,

Mandal - Lillesand

175, 400

233,600

Lillesand - Risør

233, 600

313,500

Risør - Porsgrunn

313, 500

377,270

Porsgrunn - Tønsberg

377, 270

435,600

Tønsberg - Drammen

435, 600

497,100

Table 2-9: The table shows the exact sections for the B alternative. Kilometers refer to km-values for the entire new
route (existing line with new sections) from Stavanger to Drammen
Section

FMEAS (from km)

TMEAS (to km)

Comments

Stavanger - Egersund

0,00

71,300

Section 8

Egersund - Flekkefjord

71,300

124,000

Sections 5 and 11

Flekkefjord - Mandal

124,000

186,000

Sections 3 and 4

Mandal - Lillesand

186,000

255,000

Sections 1 and 2

Lillesand - Risør

255,000

316,000

Section 9

Risør - Porsgrunn

316,000

420,000

Section 7, 13 and 15

Porsgrunn - Tønsberg

420,000

455,000

No sections

Tønsberg - Drammen

455,000

518,000

Section 16

Methods

Figure 2-1: Example of a model from the ArcGIS Model Builder tool, showing the analysis concept for polygons in the datasets within the theme natural resources
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2.3.2

Qualitative assessment

There is a section summary with a verbal assessment of the potential for conflict and compilation/summary of the
most valuable areas that are affected for every theme and section.
In these section summaries there is a summary of land seizures from the quantitative analysis and directly affected
involved areas based on value assessments. The conflict potential of the different alternatives in relation to nonmonetized concequense themes is evaluated, and then the alternatives are ranked according to the conflict potential.
At the end, when all sections are assessed, there is made up a total summary for the theme, where the different
alternatives are evaluated and ranked with respect to conflict potential for the corridor as a whole.

2.3.3

Noise

General description
The issue of noise from the high speed corridors are treated in a separate report from Brekke & Strand acoustics (6).
This report describes the general noise level from high speed lines with different speeds. Only the maximum noise
levels are evaluated, because the traffic patterns within the corridors not are decided.
The report gives calculated noise profiles from highs speed trains based on:
•
•
•
•

Emission noise levels identical to the European pass-by noise limits for high speed trains
Train speeds 200, 250 and 320 km/h
Different heights of noise screens 1 to 6 meters
Ballasted track and slab track

The noise profiles are meant to be the basis for rough estimations of the noise levels in the corridors. Indoor noise
levels are also calculated based on measured sound insulation for typical Norwegian wooden houses.
Aerodynamic noise
From high speed trains, aerodynamic noise is an issue. Source modelling of this noise is uncertain with existing
methods, which also brings an uncertainty into the calculations in this project. The aerodynamic noise from the
train’s pantograph is also a problem when it comes to the effect of noise barriers, since the source height is above
the height of the screens normally used, 3 to 4 m. The dBA noise reduction from the screen is 15 dB for the 200
km/h case, 12 dB for the 250 km/h case, and only 9 dB in the 320 km/h case. The contribution from the pantograph
is apparent in the 320 km/h case.

Figure 2-3: Calculated maximum sound level over distances from 12,5 to 500 meters at 250 km/h on ballasted
track.

Figure 2-4: Calculated maximum sound level over distances from 12,5 to 500 meters at 320 km/h on slab track.

Figure 2-2: Noise from high speed train with different speed at 25 meter distance, 4 m noise screen.
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Choice of track system influences the noise levels
The noise from a slab track generally is higher than from a ballasted track. One reason is that the sound absorption
in the ballast is lost, but the main reason is that in a slab track usually the rail fastening system is softer in order to
obtain the elasticity that is lost from the ballast. Therefore the rail vibrates more, and the noise radiation from the
rail is higher. The noise radiation from the massive slab can be neglected.

Methods

The difference is typically 2 – 4 dB. In the German calculation method for railway noise, the difference is 3 dB. In
the calculation in this report 3 dB is added to the noise contribution from the wheel / rail contact. The contribution
from aerodynamic noise is assumed to be identical for ballasted track and slab track. For the pantograph noise this
seems obvious. However for the noise from the front boogie the slab track may give higher noise generation
because the sound absorption in the ballast is lost. On the other the slab is smoother than the ballast which may
influence on the noise generation. The noise from the pantograph is the most important aerodynamic source, the
assumption of equal contribution in slab track and ballasted track therefore probably gives only minor errors (6).
Methods used for estimating dwellings with need for noise measures
To handle the large distances of alignments in this project in a practical way, it has been necessary to make some
simplifications. To do a detailed calculation of noise from the lines would be a very extensive exercise that would
not be possible to complete within the time-frame of the project.
The general findings according to noise level, has been used to develop a simplified method for calculating the
number of dwellings which will need noise mitigation measures.
In the Norwegian national guidelines for treatment of noise in land use planning (7), there are two restriction zones,
the yellow zone and the red zone. When establishing new infrastructure, the common rule is that no dwellings
should have noise levels that exceed the limits for the yellow zone, but some exceptions are accepted. In the red
zone, no dwellings should be allowed. The maximum noise levels in yellow zone run from LAmax = 75 dB to 90 dB
(free-field values). Red zones are levels above LAmax = 90 dB.
The requirements for red zone are easy to meet by shielding of the high speed lines with noise barriers where this is
possible. The requirements for yellow zone are difficult to meet with barrieres as the only measure, and facade
insulations of buildings will have to be provided where noise levels exceed the lower limits for this zone. When
establishing facade insulation measures, the indoor noise level should not exceed LAmax = 45 dB.
Noise reduction in the facade of typical houses is about 30 dB. This means that the noise level in front of the facade
must not exceed 75 dB LAmax in front of the façade, i.e. LAmax = 72 dB free-field value. This means that the noise
contour of LAmax = 72 dB is important with respect to costs. All houses within this noise contour could be predicted
to have the need for facade insulation measures.
Based on this, the analysis of noise has taken the following assumptions:
•
•
•

It is assumed a speed level of 250 km/h as an average for all new lines
Within urban areas, noise barriers of 4 m height are established
Outside urban areas there are no noise barriers

From these assumptions and the results from the noise level calculations showed in the figures on the previous
page, the following presumptions are made:
•
•

In the shielded cases within urban areas, the houses closer than 75 meters from the railway will have need for
minor facade insulations measures, as for instance replacements of ventilation units and in some cases also
windows, to reduce noise levels with 2-3 dB. The cost for this is estimated to about 20,000 kr/dwelling.
In the unshielded case outside urban areas, houses closer than 100 metres will need more comprehensive facade
insulation measures, for which the costs are estimated to 200,000 kr/dwelling.

All dwellings within these distances are counted in a GIS-analysis for all the alternatives
Dwellings between 100 and 300 metres from the railway in unshielded areas could also have the need for noise
mitigation measures. The uncertainty will though increase with increasing distance from the track, and because of
this, these dwellings are not counted in this project.
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3 Alternative alignments
3.1 Definitions of the different scenarios and alignment
alternatives
3.1.1

Scenarios, action alternatives

According to the mandate (see chapter 1.4.1) there are four different alternatives, or scenarios, that should be
studied in the High speed rail assessment phase 3:
•
•
•
•

Alternative A: the reference alternative: continuing the current railway politics
Alternative B: a more offensive further development of the current railway infrastructure, also outside the IC
area
Alternative C: high-speed concepts, which in part are based on the existing network and IC-strategy
Alternative D: mainly separate high-speed lines

These four alternatives will all be treated in the summary report and the recommendations that Jernbaneverket will
prepare within the timeframe of February 1st 2012.

3.1.2

Overview of alternative alignments

The consultants working with the phase 3 studies are asked by Jernbaneverket to present different alignment
alternatives, that fully or partially can be part of the scenarios that Jernbaneverket will define in their final report
and recommendations. Hence the object of the consultants analysis in the phase 3 study is not to choose the
alignments.
The alignment that is a part of our study is the following:
•
•
•
•

Alternative B alignments: Upgrade of existing railway line, with the aim to reduce running time with at least
20%.
Alternative 2*: New high speed line designed for operating speed 250 km/h, which in fact means a design
speed of 275 km/h. This is the same ambition level that is used for planning of most new Intercity-lines. The
alignment parameters shall be suitable also for freight traffic.
Alternative D1: New high speed line designed for operating speed 300 km/h, which means a design speed of
330 km/h. The alignment parameters shall be suitable also for freight traffic.
Alternative D2: New high speed line designed for passenger traffic with operating speed 300 km/h, which
means a design speed of 330 km/h. This allows steeper gradients than lines with freight traffic.

The analyses in this report deals purely with these four alignment alternatives, and not with the final scenarios B, C
and D, that will be defined by Jernbaneverket.
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Figure 3-1: Overview of alignment alternatives D1, D2 and 2*. B alternative is located along the existing line

Alternative alignments

3.2 Design

3.3 Alternative D1 – 330 km/h, with freight

Details according to design are described in the part I report. Only a short summary of the main points are described
in the following.

Alternative D1 is constructed as a new high speed line for a design speed of 330 km/h and operating speed 300
km/h, suited for mixed traffic/freight trains. A new railway is constructed from Drammen to Porsgrunn, avoiding
the detours via Kongsberg or Vestfold. This is a direct connection without stations in between. From Porsgrunn to
Skorstøl/Gjerstad alt. D1 has the same new link as alt. 2*, “Grenlandsbanen”. Except some adjustments due to
higher design speed and a curvature with larger radii

3.2.1

Cross sections

The standard track bed exclusive cuts and fills will have a width of about 13 meters, see figure 3-2.
The track is planned with single track tunnels in alternative 2* and in the D1/D2 altermatives. Close to tunnels, the
distance between tracks is larger than shown in the standard section. The reason for this, is the need for distance
between the single track tunnels. The distance between the tubes in a twin tube tunnel must be decided on the basis
of geology assessments and technical issues as for instance the need for technical installations and technical rooms
in the passageways between the tubes. In general it is proposed a 15 m distance between the tubes, which means a
track distance between the centrelines of 25 m. This means that the track distance should be decreased at each end
of the tunnel, to avoid sections in open area with an unnecessarily large width.
In sections where there are lots of short tunnels, less than 300-500 m, and a short distance between the tunnels, it
should be considered to construct a double track tunnels. Cross sections are shown in part 1 of the report.

The concept resembles the 2* – alternative from Skorstøl to Flekkefjord, but the curvature is different. This gives
shorter distances in the open, and longer tunnels and bridges.
Alternative D1 is a new line from Skorstøl to Sandnes/Stavanger, mostly following the coast, close to the most
populated areas and the market. As in the 2*-alternative, the railway between Mandal and Flekkefjord lies farther
from the coast. This obtaining a more direct line and avoiding some challenging terrain and fjord crossings. The
line lies close to the coast from Flekkefjord to Egersund. From Egersund the railway heads inland, to the plateau
“Høg-Jæren". Most of the line will consist of tunnels. Alternative D1 follows the existing double track railway from
Sandnes to Stavanger.

At this stage of the project the distance between tracks is not determined. For the impact assessments a corridor
width of 50 meters is used when defining the extent of the affected area.

Figure 3-2: Standard section for a double track

Figure 3-3: Proposed cross section for two single track tunnels, twin tube, showing the distance between the tubes
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Figure 3-4: Map of alternative D1 from Stavanger to Egersund (red line). Tunnels are symbolized with a dashed line, and bridges with a black outline
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Figure 3-5: Map of alternative D1 from Egersund to Kristiansand
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Figure 3-6: Map of alternative D1 from Kristiansand to Brokelandsheia
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Figure 3-7: Map of alternative D1 from Brokelandsheia to Drammen
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3.4 Alternative D2 - 330 km/h, without freight
Alternative D2 is planned as a new high speed line for passenger traffic with design speed 330 km/h and operating
speed 300 km/h. This alternative is not intended for freight traffic, and therefore allows a steeper gradient, A
minimum value G = 3.5 % over 6 km is allowed. The average slope over 10 km must not exceed 2.5 %
Most of the line follows the corridor of alternative D1, but with shorter tunnels and longer sections in the open air,
owing to the altered restrictions regarding the vertical curvature.
The line from Egersund to Sandnes is situated between alternative 2* and alt. D1. The percentage of tunnels are
approximately the same as for D1 in this part, but D2 is more optimized with respect to avoiding negative
environmental effects across Høg-Jæren.

Figure 3-8: Possible crossing of Fedafjorden in alternative D2
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Figure 3-9: Map of alternative D2 (green line) from Stavanger to Egersund
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Figure 3-10: Map of alternative D2 from Egersund to Kristiansand
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Figure 3-11: Map of alternative D2 from Kristiansand to Brokelandsheia
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Figure 3-12: Map of alternative D2 from Brokelandsheia to Drammen

28

Alternative alignments

3.5 Alternative 2* – 250 km/h, with freight
Alternative 2* is planned as a new high speed line designed for an operating speed of 250 km/h, and mixed traffic
including freight trains. Alternative 2* includes Vestfoldbanen from Drammen to Porsgrunn, where some sections
already are built or under construction, and complies with the requirements for 250 km/h.
A new link between Vestfoldbanen and Sørlandsbanen is “Grenlandsbanen” from Porsgrunn to Skorstøl/Gjerstad
planned with double track, to assure a high capacity. The railway will primarily follow the proposed alignment for
Grenlandsbanen. An Environmental Impact Assessment (EIA) for Grenlandsbanen was prepared in 1999. However,
some adjustments to the alignment were necessary due to a higher design speed and a need for a new bridge design
when crossing the Skienselva.
From Skorstøl to Mandal and from Flekkefjord to Sandnes/Stavanger this alternative follows a new alignment
along the coast. The railway will be pass the most populated areas, to achive a greater market response.
The railway between Mandal and Flekkefjord, however, does not follow the coast. This gives a shorter distance and
one avoids some challenging terrain and fjord crossings.

Figure 3-13: Proposed alignment east of Kristiansand, 3D model facing Justvik
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Figure 3-14: Map of alternative 2* (blue line) from Stavanger to Egersund
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Figure 3-15: Map of alternative 2* from Egersund to Kristiansand
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Figure 3-16: Map of alternative 2* from Kristiansand to Brokelandsheia
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Figure 3-17: Map of alternative 2* from Brokelandsheia to Drammen
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3.6 Alternative B
Alternative B represents an upgrading of the existing railway line, from Drammen via Kongsberg to
Gjerstad/Skorstøl and further to Stavanger. To obtain the required reduction of train running time with at least 20
%, we have chosen to single out curved sections with reduced speed. These constitutes 11 of the 12 sections in
Alternative B. Most of our proposed projects are single track railway with additional passing loops.
The last section consists of a double track-railway between Egersund and Sandnes, with a total length of 58 km.
This section improves the curvature, eliminating sharp bends and contracurves, and is partly an extra track along the
existing railway, but mostly new double track with a high standard. From Sandnes to Egersund this section is
proposed to be identical with Alternative 2*.
The proposed sections are divided between Drammen – Gjerstad (3 sections), Gjerstad – Kristiansand (3 sections)
and Kristiansand- Sandnes (6 sections).
Table 3-1: Proposed new sections in the B-alternative. Kilometer values (from-to) refers to existing line in direction
from Oslo to Stavanger.
Section
nr.
From
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km

To

km

Existing New
Estimated time Single/ double
length, km length, km saving (s)
track (S/D)
Comments

16

Kongsberg

100.2 Nedre Jerpetjønn

117.9

17,7

14,0

544

S

Passing loop 1.5 km

13

Lunde

178.2 Nakksjø

193.7

15,5

13,5

454

S

Passing loop 1.5 km. (Proposal in SUP: passing loops km 170 and km 185

15

Glitsjø

197.2 Drangedal

204.4

7,2

5,7

207

S

Drd.st. km 205. Single track, one passing loop

7

Skorstøl

249.0 Vegårshei

262

13,0

10,2

402

S/D

9

Heldalsmo

287.5 Skredfjell

294.7

7,2

5,7

206

D

Double track. (Proposal in SUP: new single track along existing track)

1

Nodeland Øjgård

372.0 Breland

383.0

11,0

9,8

294

S

11 km , with passing loop 1.5 km. A passing loop has recently been built at Nodeland. The SUP proposes
to straighten the existing line at km 380 – 381

2

North of Breland

388.6 Laudal

405.7

17,1

6,1

644

S

Single track and passing loop 1.5 km. SUP-proposal: straightening of existing line km 403-407

3

Øvre Laudal

409.4 Start of the Hægebostad tunnel

419.8

10,4

8,7

290

S

Single track and passing loop 1.5 km. Existing passing loops km 402 and km 419

4

After the Kvineshei tunnel

438.9 Storekvina

446.2

7,3

6,6

193

S

Single track. Existing passing loop at Kvina, km 446

11

Moi

478.2 Heskestad

490.5

12,3

11,6

345

D

Tunnel, eliminates existing track through Drangsdalen. The SUP proposes double track. The table shows
reduced running time. This section will also reduce delays caused by crossing trains, approx. 7 min.

5

Helleland

516.8 sør for Smøråsen

521.3

4,5

4,0

106

S

Single track. There will be a passing loop close to this section, at km 513, according to the SUP-proposal

8

Egersund

525.6 Sandnes (old station)

583.5

57,9

55,9

480

D

Partly new double track, partly new single track, parallell to existing track. (Length: between existing
stations)

Single track, one passing loop 1.5 km

Alternative alignments

Figure 3-18: Map of alternative B from Stavanger to Egersund (violet line). Number-ID of new sections are shown above the alignments
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Figure 3-19: Map of alternative B from Egersund to Kristiansand
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Figure 3-20: Map of alternative B from Kristiansand to Brokelandsheia
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Figure 3-21: Map of alternative B from Brokelandsheia to Drammen
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4 Environmental values and Impact Assessment
4.1 Landscape/cityscape
A landscape is defined as an area formed by natural and human interaction. The relationship between buildings,
open spaces and other elements in urban areas form the ‘cityscape’ as a part of the landscape. The term landscape
refers to the visual surroundings, including its shape, texture and colours. It is also a reflection of the way these
components combine to create specific patterns and pictures that are distinctive to certain areas. This report deals
with how the proposed high-speed railway is adapted into the landscape.
This impact assessment is approached from a strategic level, and is based on distinguishing the landscape by
landscape regions. Other factors that are considered include protected watersheds, river deltas, important cultural
landscapes, protected nature areas, and wilderness areas. Areas with distinctive landscape characteristics identified
in Rogaland County’s report “Beautiful landscapes in Rogaland” are also taken into account. Consideration of
travel experience is not suitable for this level of analysis.

sparsely-vegetated rocky islets which are important breeding habitats for birds and are protected with Nature
Reserve status.
The region’s inner archipelago landscape is the country’s most developed recreation area. The maze of rocks and
reefs is a nautical paradise. Apart from the sea and land forms, the inner archipelago is particularly characterized by
the settlements. There are houses, cottages and bridges on almost every island and islet. Large parts of the inner
archipelago are privatized with limited accessibility. Features of cultural significance include old harbours and
some traditionally run cash crop farming. Over the past 50 years, the archipelago landscape has been significantly
changed by extensive overgrowth into areas of pastures, forests and moors. Forests therefore have an increasing
presence in the landscape.

The assessment involves the following landscape regions:

The region’s residential areas, towns, and cities are located on the large islands close to mainland, on peninsulas,
and along fjords. This is one of the country’s most densely populated areas. A number of sea related light industry
is located along the coast of larger towns and cities. Old white wooden housing areas are a unique cultural heritage
feature in the region. Despite pressure for development, there are some larger undeveloped areas with steep and
pristine fjord slopes.

•
•
•
•
•
•
•
•

The region’s agricultural landscape forms a transition between the coast and the forests beyond. Most land in
Southern Norway is cultivated as small parcels in low rolling fields, grazing lands in the ravines, or open meadow
and fields in larger depressions. Many small farms have closed down in more coastal areas, resulting in downsizing
and neglect of the properties. The region’s best and largest agricultural lands are in Vestfold, where the spatial scale
is often larger and more expansive. Agricultural areas are for the most part located on the deposits from the large
moraine Raet, or on river deposits in the lower parts of rivers. Grains and vegetables are produced in this area.
Significant development pressure is placed on these valuable lands due to rising population demands. It is in these
valuable agricultural areas where population demand is greatest, which sets a significant pressure for development
on the land.

4.1.1

Overall characteristics of landscape

Landscape Region 01 The Skagerak Coast
Landscape Region 02 The Oslo Fjord
Landscape Region 03 The Clayey Soil Communities of Eastern Norway
Landscape Region 04 Lowland Long Valleys in Telemark, Buskerud and Vestfold
Landscape Region 05 The Forest and Moor Districts of Eastern Norway
Landscape Region 07 The Forest Districts of Eastern Norway
Landscape Region 18 The Moor Communities of Dalane and Jæren
Landscape Region 19 Jæren and Lista

The landscape regions in this assessment are based on the definition by NIJOS (The Norwegian Institute of Land
Inventory1, NIJOS Report 10/2005, (8)), which classifies the Norwegian landscape into 43 regions based on
landscape types and character areas. These landscape regions are the top-level in a hierarchical definition of the
landscape by NIJOS, where sub-regions and landscape areas constitute the lower levels. The landscape regions
form the basis for the classification of the sub-regions at the regional and county level.

There are large forests in the areas bordering to other regions, on peninsulas and in the areas surrounding

The classification is defined by major characteristics in the landscape. The landscape components are a synthesis of
six factors which together describe the landscape character: major landform, geological composition, watersheds
and waterways, vegetation patterns, agricultural areas, and building and technical installations. Each component
will be described separately, followed by a description of the interaction between the different landscape
components which together define the region’s character. The description of each component is general; as such the
understanding of the landscape will be significantly simplified. The landscape regions are therefore primarily a
system of reference to illustrate the main types of landscapes. The data has been produced by NIJOS.
Landscape Region 1 The Skagerak Coast
The Skagerak coastal region stretches from the Swedish border to Hidra in West Agder. The region’s landscape is
varied, but can generally be distinguished by a few features: outer archipelago, inner archipelago, sounds, fjords,
and an underlying agricultural and forest landscape. In general, the region’s character is found at the meeting of
land and sea. The temperate climate is also characteristic of the region, with a temperate plant life. Areas of the
Southern region’s back country are distinguished by unique oak as well as temperate and broadleaf mixed forests.
The outer archipelago landscape is dominated by smooth bare rock faces and hills, while the vegetation mostly
consists of heather and heather meadows. The outer areas of the archipelago landscape are characterized by rough
and stormy weather. Places of significant historical value are weather exposed lighthouses and older pilot bases or
fisheries. The outer parts of the archipelago make up the region’s “pristine” natural areas. This area has groups of
1

The institute has changed name and is now called The Norwegian Forest and Landscape Institute

Figure 4-1:The map provides an overview of Landscape Region 01 The Skagerak Coast (Source: NIJOS,
Norwegian Mapping Authority).
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agricultural lands. They have all types of Norwegian trees, though pine, spruce, birch, aspen and oak are dominant
species. In these areas are the forest farms of the region, which are often scattered individual operations. Many of
these small farms are little used and shut down. Water is also an important element in the coastal hinterland, with
many ponds and bedrock lakes.
Landscape Region 02 The Oslo fjord
The Oslo Fjord region includes the coastline from the middle of the fjord to the inner fjord. The southernmost areas
of the region are characterized by the open sea surrounded by a calm, low and slightly undulating coastal land. The
middle parts of the region have more complex landforms where the hills with moderate reliefs rise and are
intersected by narrow fjords. In the north, the main form is again more undulating, where a horseshoe shaped fjord
arm forms the inner fjord basin. From here the fjord landscape extends with low, crescent shaped strips of land,
until it is bounded by steep hills, especially in the west.
Development pressure along the fjord is large, as both migration and growth of the region’s hinterland increases.
Accessibility to the shoreline is often limited, as areas are neglected and public access is cut off. Despite this the
waterfront does not appear neglected, as vegetation and landforms help to conceal parts of these buildings.
The Drammen Fjord / The Drøbak Sound: The overall landscape character is distinguished by the narrow and
sometimes defined fjord course. Over longer distances the fjord sides are steep, hiding an underlying landscape of
gently rolling hills dominated by temperate coniferous forests and some lakes. Temperate and broadleaf mixed
forest elements are frequently found around some agricultural areas and in sunny hillsides. Fissure valleys with clay
marine canyons provide the basis for scattered, but locally extensive small-scale agriculture in the hillside
landscape. These often small plots of land in the unremitting forest create small openings in the landscape. Some
places also have larger agricultural areas. The larger urban areas include Drammen and Drøbak. Several traffic
routes run through the spread out villages, industrial and recreational settlements. The most prominent is the E18
highway and the highway over Hurumlandet. Local roads follow small valleys and the form of the landscape,
breaking little from nature’s original lines.
Mid Oslo Fjord: The Oslo fjord’s wide, middle section is surrounded by low coastal contours. When viewed from
the opposite side of the fjord, the land form is seen as a low, steady band in the distance. In some places the
shoreline is very narrow and steep as the Basalt Coast by Holmestrand.
Several small islands are spread throughout the fjord. The vegetation varies from high fertile areas with temperate
broadleaf and mixed forests with lush undergrowth on limestone islands and sunny fjord hillsides, to more barren

Figure 4-2:The map provides an overview of Landscape Region 02 The Oslo Fjord. (Source: NIJOS, Norwegian
Mapping Authority).

40

and species poor pine forests on the gneiss of the bedrock. General agricultural presence is minor, although it can be
locally significant in areas such as southern Jeløya and along the Vestfold end morraine outer limits. Several cities
lie along the fjord: the historic industrial cities of Moss and Holmestrand, the villa city of Horten with connections
to the military, and the old trading centers of Son and Larkollen. There are also several other industries located
along the fjord, including ship building, oil refineries and quarries. A large number of holiday homes are situated
along the coastal strip, most concentrated on the eastern side of the fjord. For the most part the major highways run
parallel to the fjord.
Landscape Region 03 The Clayey Soil Communities of Eastern Norway
“The clayey Soil Communities of Eastern Norway” is the most cultivated region in the country, made up of the
Romerike villages, outer and inner Vestfold, along with parts of Follo and Østfold. The landscape’s main form is
roughly a plain with considerable clay and soil deposits. This has made the region suitable for cultivation, with
large undulating fields as a common view. Most of the arable land is planted with grains. Silage from scything and
grazing is less common. Strawberries, potatoes, and vegetable production are predominating crops in some areas.
Livestock production is rare in terms of agricultural land use. The field patchwork that dominates the countryside is
fragmented by low hills which create larger and smaller landscape rooms. Broad plains are characteristic in parts of
outer Vestfold. The most disrupted landscapes are found in inner Vestfold, where steep hills continuously split the
narrow clay plains.
The many farmyards are the most visually significant settlements of the region. The farmyards are often open and is
an eye catcher. Parts of Vestfold have some of the country’s most distinctive large scale agricultural landscapes.
Churches from various periods are landmarks in many communities. The southern parts of the region are among the
country’s most rich prehistoric sites. In the county of Østfold the industrial cities lie at the river mouths, while the
various constructions from industry and log driving are found further upstream. The region has several cities, rural
towns, small villages, and spread out residential areas. There are several large urban core areas, and in parts of the
region cities and towns are growing together. The development pressure on the agricultural land surrounding the
region’s most urban areas is considerable. Each year much of the country’s best agricultural land is lost due to
urbanization.
The region’s water systems are characterized by slow-flowing rivers, though they are in general less visible in the
low undulating countryside. The river is often hidden by edge vegetation. In Vestfold there are just a few small
lakes on the clay plains, which are not generally visible in the low undulating landscape.

Figure 4-3:The map provides an overview of Landscape Region 03 The Clayey Soil Communities of Eastern
Norway (Source: NIJOS, Norwegian Mapping Authority).
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Forested areas are prominent with coniferous species. Coniferous species distinguish the forested areas, which are
often fragmented by plots of agricultural land. Spruce is most common on deeper soils. Earthy knolls and hills are
often mixed with coniferous species or sparse pine forests, while the ravines and river valleys have more fertile
coniferous species or mixed forests. Deciduous trees have a significant presence in and around the cultivated fields,
either as a row between fields, as forest edges, or as edge vegetation along creeks and rivers. Temperate broadleaf
and mixed forests are widespread, both in river valleys and ravines and in locally temperate areas in sunny hills and
slopes. This is most common in Østfold and Vestfold, where beech (Vestfold) and oak are common.
Landscape Region 04 Lowland Long Valleys in Telemark, Buskerud and Vestfold
The region’s dominant landform is a valley form. Generally the valley ascends from the coast and inland. The
valley shoulders are well defined, with low to moderate variation in height. The variations in the valley shoulder
heights are dependent on the type of bedrock, with the average being low, steep hillsides. U-shaped valleys are
prominent most places, but are most characteristic in Telemark. Asymmetric valley forms can also be found in
limestone precipices, where steep edges create contrast with the gently ascending bedrock hills of the opposite
valley shoulder.
Its location within the upper marine limit provides large areas with clay soil in the valley bottom and shoulders.
Sand and gravel sedimentations are common, either in large terraces perpendicular to the valley or as side deposits.
The valley shoulders often have rounded knolls with spectacular mountain bedrock in the slopes.
Narrow channels or gullies are often seen between the hills and ridges, especially in Telemark. The valleys have
several thresholds and the rivers are deeply scored in some places.
The main river flows through a defined valley, which forms the region’s most important linear element and barrier.
The river is long with still flowing stretches, interrupted by waterfalls from thresholds and drops in the bedrock. On
flatter parts, the river distinctively meanders through an open agricultural landscape. Local variation is created in
the location on river plains, ravines and terraces, or towards more dramatic terrain with mountain faces, hills,
ravines, and steep edges. For the most part the rivers are withdrawn and secluded from the landscape. Dense brush
vegetation conceals most of the rivers water surface and limits access and views to the water itself, but also limits
visibility across the valleys.
The valleys are often covered with temperate coniferous forests, sometimes with mixed forest, and less frequently
with temperate deciduous forests. Spruce is most common species in slopes with good soil conditions, along

drainage channels and on clay soil. Vegetation poor in species as well as pine forests with heather undergrowth are
found to grow on barren hills, ridges, cliffs. Scattered through the valleys are small groups of temperate deciduous
hardwood forests, especially on limestone rocks, where the vegetation can be quite diverse. Large contiguous areas
of forest in the valley bottom are more unusual, as the flat areas are most often cultivated to a patchwork of fields,
meadows, pastures, and forests. Deciduous and mixed forests are more common in the forest bottom than in the
slopes, especially around the farm yard and cultivated land. A distinctive natural feature is the few large remaining
areas of virtually untouched ravine landscape. These constitute a valuable remnant of the region’s historic
landscape.
The region is among the country’s best agricultural regions, and has a comprehensive and specialized farming
industry. Grains and oil seeds cover most of the arable land, while grazing and forage crops represent a smaller
percentage. Some potatoes, vegetables, fruit and berries are also grown in the region. In addition to the cultivated
land, some grazing land is also upheld, especially in larger ravine areas. Livestock in the region is moderately large.
Because agricultural productions are often unevenly distributed in the various sub-regions, livestock production is
often concentrated in the valley. These areas therefore have a more distinct pastoral character.
In most places, the settlements of the valley bottoms are distinguished by agricultural communities. Rivers, ravines
and forest patches often separate farms, resulting in more dispersed development in the valley landscape. The farms
are able to be more concentrated in parts of the region, especially in the open landscapes with flat land. In some
valleys, especially in Telemark, the farms can be small-scale relative to Eastern Norway standards, which in places
are reflected in a more dense community structure. Several small farms are scattered through the forests and
hillsides. All of the region’s major valleys have one or more towns. In many places the farm yards are woven into a
few residential areas and small towns. These residential areas are often satellites of the major towns. The largest
centers are commonly located at the bottom of valleys, often bordering water. Here the river is often a strong
structural element, with roads, buildings, industrial, and service facilities on both sides. Some valleys also have
railway lines.
Landscape Region 05 The Forest and Moor Districts of Eastern Norway
The region stretches from the North Sea River in the east to Sirdal Lake in the west, and is almost entirely in a
bedrock mountain area with mostly nutrient-poor rocks. The eastern parts of the region are dominated by standalone large hills or more consecutive larger ridges. From the center of the region and west, the relief is somewhat
smaller, with lower hills and undulating moor landscapes. The transition to this region is not discernable. Amongst
the main landscape forms are many large and small fissure valleys. A very large proportion of these have a
southwest - north-eastern direction, though there are also a number of fissure valleys that abruptly traverse again in
all possible directions. This is particularly common in the region’s larger contiguous hills, which often have a
disordered sense in terms of orientation. There are also several U-shaped valleys spread throughout the region,
which typically have a north-south bearing. These distinctive valleys often constitute the region’s major axis and
point of reference for orientation.
The most prominent of the region’s small land forms are the countless rock knolls and hills that ascend from the
valley bottom. These small and protruding terrain formations are often barren, with rugged and bare rock faces
being a common sight. Though it may seem the region has poor soil conditions, down in the larger depressions and
hollows are often great moraine deposits. The region’s best known and so called ‘small forms’ is the moraine
deposit called Raet, which was pushed forward by glacier ice in the last major glacial movement approximately
11,000 years ago. In this region this appears as a low and continuous ridge. In connection with the Raet Moraine
there are both clay and moraine deposits as well as some soils.
Numerous small forest lakes are characteristic to the region, which are often restricted and closer to the lower rocky
hills and ridges. There are also a number of medium to large sized lakes. These lakes often have a lobed contour
shape, which follows a steep or rocky shoreline. Slow flowing rivers often flow through the larger U-valleys of the
region.

Figure 4-4: The map provides an overview of Landscape Region 04 Lowland Long Valleys in Telemark, Buskerud
and Vestfold. (Source: NIJOS, Norwegian Mapping Authority).

The climate is sub-oceanic to oceanic, with rainfall increasing towards the west. The region has relatively numerous
marshlands, which also increase to the west. Coniferous forests are characteristic of the region, with pine forests
being especially dominant. Sparse, thin soil covers are favoured by the pine, and are often seen in the mosaic of
bare rock. In many places there are fir trees spread in the lower parts of larger slopes, or in hollows and depressions
with deeper soils. Pure spruce forests can also be locally dominant. Deciduous trees have a strong presence in many
areas, with birch particularly characterizing such mixed forests. Oak is also predominant in forests closer to the
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coast. Vest-Agder also has traits of treeless moors. These areas are dominated by poor heath vegetation, marsh,
willow and birch thickets.
The region has more than 2,200 active farms. The woodland situates the farms alone (individual) or as hamlets
clustered in a small, enclosed landscape. Paddocks can often be seen spread across several field patches. Small rural
centers and medium sized agricultural landscapes are located in the main valleys and along the Raet Moraine.
Agricultural properties generally have little cultivated land, and in many places the operations are in strong decline.
This is particularly relevant to smaller forest farms in remote locations. In addition, there are a number of
intensively cultivated areas that have gone out of operation. The active farms of today are generally small, and run
often in combination with forestry.
Especially in the moorlands of the region, there are many remnants from previous habitation; as prehistoric fields,
burial mounds, and traces of abandoning settlements from the migration period up to 1900. The region has always
been sparsely populated, with most of the settlements in the major valleys. Building customs vary through the
region. In Agder there are older settlements with typically southern traits. The forest farms in Telemark have a more
typical Eastern Norway character. The workers houses connected to forestry, mining and iron industries have been
widespread in some places. The houses on the farms of the region are often medium to modestly small. With its
strong connection to the resources of the forest, the region also has several large and imposing farming complexes.
Newer prefabricated houses do not have as strong of a presence in this region in relation to other regions that are
more susceptible to development pressures, though demands are also increasing in this region. Modern
prefabricated houses however characterize many residential areas in the region’s few and spread villages. There are
also many sawmills as well as pulp and paper industries. Remnants from various types of mining are also prevalent
in many places. The roads often follow the main and fissure valleys through twisted passages from village to
village.

surfaces of barren pine hills to steep deciduous slopes or dark spruce runs. From a broader scale, there are also
broader small landforms such as forest valleys, steep and gentle hillsides, mountain slopes, canyons and gorges, flat
stretches of pine forest, creek gully erosions, gravel ridges, protruding rocks, and so on. Pronounced rift patterns are
common, running in both parallel and intersecting directions. These protruding foothills, along with ditches and
small valleys from joint systems, often form a repetitive pattern that strongly contributes to the undulating terrain
form of this landscape region.
Water in the form of streams, rivers, ponds, and lakes are important landscape components. Larger lakes or
continuous chains of small and large lakes strongly characterize the landscape in some areas. Views over the water
surface from the surrounding terrain are easily seen especially from these large lakes that are well sunken in the
landscape. More commonly, however, are the many small bogs, forest ponds and small lakes that are closely
surrounded by high coniferous and deciduous trees. These often form small archetypes and landscape rooms with a
short view to the opposite side. The rivers of the region range from medium to small, and have generally low water
flows. Several remnants of prior log driving are seen along many streams and rivers. Along streams and rivers there
are many remnants to prior log driving, such as dams, ponds and canals.
Spruce and pine are the dominant tree species, with a varying forest structure. Over large areas there are
homogenous pine forests on soils that are poor in nutrients and susceptible to drought. Forest areas within the Oslo
area or areas with deep moraine deposits are spruce-dominated. Spruce forests with blueberry undergrowth are very
common in these areas. Most of the region has forests in medium to high productivity classes. There are sections
with more temperate species from Oslo and southwards. Forestry has a long tradition in the region, with earlier
production related with iron mills and charcoal burning. Today this has been replaced by modern timber production
and harvesting, which creates changes in stand structure. Clear cutting and forest roads affect many areas. As the
nation’s largest timber producing landscape, over time many forest areas of the region have been affected by the
human use of the forest resources.
There is considerable variation in the agricultural operations of the region. The situation of farms also varies
significantly, from large adjoining villages, to scattered individual farms. Most of the agricultural fields are located
along lakes and rivers, or in sunny hills and slopes. Overall the region has 39,100 hectares of registered farmland.
Much of the region’s former farmland has however gone out of operation. This includes both marginal and
intensively cultivated fields, and farms that have completely shut down. In addition, many meadows and valleys are
not in use, and much of the grazing land is overgrown. There has also been a lot of pioneer farming, especially on
marshlands. Productivity of agricultural lands in the region varies; corn covers 50%, while silage covers 46%.

Figure 4-5: The map provides an overview of Landscape Region 05 The Forest and Moor Districts of Eastern
Norway. (Source: NIJOS, Norwegian Mapping Authority).
Landscape Region 07 The Forest Districts of Eastern Norway
The region includes large contiguous areas of forest from Finnskogene / Trysil in the east to Telemark in the west.
The region is significantly divided by various valley and lowland regions. The ridge form is typical, though
different rock formations give in part the main form to the large variation. Small and large forested valleys wedge
themselves often in ridge masses, creating thus both a diverse topography and contrasting landscape.
The region’s various small formations are diverse and vary greatly in relation to landforms, rocks, and soils. One
example of the many mosaics and transitions of the coniferous forests are the frequent transitions from bare rock
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Figur 1: The map provides an overview of Landscape Region 07 The Forest Districts of Eastern Norway. (Source:
NIJOS, Norwegian Mapping Authority).
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Potato, vegetable and fruit cultivation are relatively limited.
The region is particularly rich in remnants of both cultural and productive nature. This includes settlement houses,
crofter’s farms, lumber camps and forest farms, as well as remnants from dam and stone jetty constructions, mines,
ironworks, coal mines and so on. The farmyard is the cultural landscape element which makes the biggest
impression on the region, with these buildings ranging from both small and large old log cabins to modern halftimbered buildings. There is often residential housing spread in and around large agricultural areas. The region has
only a small number of larger towns. Cabin settlements are more widespread and dispersed, though have less
prominence in the landscape than agricultural settlements. Construction of forest roads has been tremendous over
the last 50 years, with most forest areas now highly accessible. Natural areas with an impact free zone of more than
5 kilometres from the road are almost non-existent. Forest areas near the larger cities are very important recreation
areas, while more remote areas of the region are highly valued for fishing and hunting.
Landscape Region 18 The Moor Districts of Dalane and Jæren
The region’s rocks are nutrient poor, and consist of anorthosite in the south and gneiss in the north. The hard rock
type anorthosite is unique to the region. There is little soil and vegetation to cover the smooth rock formations in
places where the rock has weathered poorly. The entire region has a jumbled hilly terrain with rocky hills and
valleys in an untidy configuration. There are several bare outcrops, ridges and bumps sticking out, which gives the
region’s peaks a barren and harsh appearance. The place Dalane bears the name appropriately, as it means ‘the
valleys’ in a Norwegian dialect. In this place there is a jumble of valleys; many small, some bigger and a few large
in size. The outer valleys are chaotic and cluttered; while in the inner valleys they are structured and run parallel.
The inner parts of Dalane and the regional areas that stretch into West Agder are often fragmented by the U-shaped
south and southwest facing valleys, often with high and steep rock walls. Dalane is particularly known for its
smooth anorthosite landscape, which stretches across a wide belt along the coast from West Agder to Jæren. Here
the terrain is hilly and heavily broken up. The Jæren mountain village also has some barren mountain forms, though
are found in a larger scale. In the highest areas, the moorland can hold characteristics of high mountains, though the
heights rarely exceed 200 meters above sea level. In the cracked structure of the rock, glaciers and rivers have
eroded out countless small valleys and depressions. The barren and naked landscape is softened by small lumps
with ground moraine in the depressions found spread throughout the region.
The region’s coastline is steep and exposed to the North Sea. Between Lisa and Jæren there are only a few short
fjords with shallow steep fjord sides. The inland waterways and rivers play a significant role in the landscape, and
are prominent element in the regions landscape. Small and large meandering waterways are well immersed between
the rocks hills and exposed smooth rock surfaces. The main waterways are of medium length, but often have short

offshoots. The inner part of the valleys, as well as the region that extends into West Agder has more elongated lakes
with a fjord character. The largest lakes are Sirdalsvatnet, Lundevatnet, and Ørsdalsvatnet. Some waterways are
affected by hydropower development; none are currently protected.
Poor rock favours the growth of sensitive grass and heather species, therefore the region’s bare rocks and uplands
are dominated by such vegetation. Sharp contrasts between vegetation on the soil and bare cliffs are common. Many
of the former cultural pastures on bog, heather, and grass moorland are no longer in use, and in many places it is
seen rapidly growing the juniper, birch and possibly dense temperate deciduous forest. Extensive coniferous
vegetation, especially spruce and fir, have led to a closed landscape in many places. Lush temperate deciduous
forests dominate the better soils in valley depressions. Temperate deciduous tree species are particularly common
under sunny rocks. There are also instances of rich oak forests. Pine forests are found in the inner valleys.
Agricultural land covers 9.6% of the region’s land. Many of the older and traditional lands are located down in the
region’s valleys or in sheltered depressions. In many places the border to the fields is often sharp due to the absence
of arable land outside the fields. Both the fields and surrounding pastures differ significantly from the more arid
nature of the surrounding terrain. Livestock production is high, and consists of cattle, sheep and lamb. Sheep
grazing on the fields contribute to the maintenance of a traditional and open grazing landscape. Silage production
for cutting and grazing dominates, relating to the high livestock production in the region.
Most of today’s settlements follow the region’s fissure valleys, and usually are located in the valley bottoms. The
region is somewhat sparsely populated, with the exception of the coastal town of Egersund as well as a few
municipal centers and some smaller towns. Much of today’s settlement is owed to the establishment of small older
and dispersed farms, many of which have already been out of operation for several decades. Despite a having a
sparsely populated character, the buildings can seem larger than they are in terms of area. This is because the roads
often follow the narrow valley bottoms, with the settlements often located in a row along the roads. Up in the more
craggy rocks and moors there are fewer settlements, with these often being newer cabins and holiday homes. The
region has somewhat significant historical remnants from different periods. These are often distributed along the
underlying structures in the landscape. For instance, traces of historical settlements are found along the coast and
down in the valleys, while historical remnants related to hunting and trapping are found up in the moors and low
mountains. An important landscape element is the stone fences around all the fields, pastures and farmyards.
Landscape Region 19 Jæren and Lista
Both Jæren and Lista can be distinguished by three different main types of landscape: coast, lowland, and highland.
Coast refers to the landscapes that are located at the meeting of land and sea. The lowland includes a flat or gently
rolling moraine hills. In combination with the coast, these flat lowland areas are the country’s only large ground
moraine that face directly out to the sea. Jæren forms Norway’s largest lowland plain. On North-Jæren, the terrain
is more rugged, with numerous knolls protruding from the earth. The soil cover is significantly less in the
highlands, where protruding bare, gray slab rocks and knolls characterize the landscape. Amongst the rocks knolls
lie moraine deposits of sand and gravel, giving the landscape a distinctive character referred to as Jærsk.
Along the coast, the sea dominates the nature of the region. The view of the open sea, sky and a low hinterland
characterize the region, in addition to easy access to the sea. The shoreline in the region is mostly comprised of
sandy and pebble beaches, sometimes interrupted by a mountainous coastline. A constant factor in the coastal
landscape is waves hitting the shore, and islets and reefs are almost not found in the region. Behind the beaches are
smaller areas with sand dunes and marshes. In the lowlands there are some small and medium sized lakes
surrounded by intensively cultivated fields. There are also a number of streams that run through open meadows,
fields, and pastures. The highlands are characterized by a landscape of many small and medium sized lakes. Here
there are eye-catching contrasting bare hills, bare heath, forest, pastures and cultivated land situated in small or
major depressions. There are also many streams in the highlands.

Figure 4-6: The map provides an overview of Landscape Region 18 The Moor Districts of Dalane and Jæren.
(Source: NIJOS, Norwegian Mapping Authority).

The sandy beaches and sand dunes are dominated by species of sandwort, lyme grass, and sand couch. Marram
grass and shrub pine have been planted to bind the sand dunes. In the open agricultural areas there are trees often in
low thickets, tall hedges, and around the yard. The gardens and parks in cities and towns have significant green
structures. In some places there are shelter plantings, both of coniferous and deciduous trees. In some areas,
particularly in the highlands, there are open grazing slopes and sparse birch forests. There are almost no large
contiguous forests, or forests that are not affected by grazing. Peat bogs are still common in the highlands, though
they are often cultivated in the lowlands. Parts of Upper Jæren still have moors, though in recent decades many
fields have been planted with conifer forests, especially at higher altitudes.
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The middle and southern parts of the lowlands are almost contiguous farmland, only broken by the cities and towns.
The farms are more sparsely distributed in the highlands, and are often limited by barren rock formations. The
present visual landscape is fairly young, as large areas of land in the region were cultivated in the 30s. The
numerous stone fences are the most visible traces of this pioneering work. About 58% of the land in the region is
cultivated lands. This makes the region one of the country’s most comprehensively cultivated landscape regions.
Cultivating silage for grazing and pasture is prevailing, which is reflected in the region’s high livestock production
of mainly cattle and sheep.
Farms characterize the region’s settlements. The dense property arrangements and flat open fields of the lowlands
provide a highly visible agricultural settlement. Some older buildings are preserved, but most are newer, modern
buildings. There are few traditional farm buildings, and the jær house is soon to be under protection. In the
highlands the settlements are fewer and more spread. On Lista the traditional settlements often have a close
proximity to the sea. Here there are many older ‘sailors houses’ found both in old pilot and fishing harbours and
spread along the coast. Still found among Listas older settlements are the ‘langhus’, which is a connected
farmhouse, grain barn and cow barn. Apart from the agricultural settlements, the region is characterized by the
numerous stone fences and stone piles. Residential areas dominate strongly in terms of numbers. North Jæren is
high urbanized, with Stavanger and Sola being an industrial and service hub for the entire south-western part of
Norway. Nonetheless, the southern and middle parts have several larger towns. Oil has replaced herring, and this
industry is now a catalyst for the region’s strong growth.

Figure 4-7: The map provides an overview of Landscape Region 19 Jæren and Lista. (Source: NIJOS, Norwegian
Mapping Authority).

Figure 4-9: Jærstrendene landscape protection area, distributed in Nature base.
Figure 4-8: Photo from Lista
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4.1.2

Section 1: Stavanger-Egersund

Values and impacts
Protected Areas
The main goal of creating a protected area is to ensure a representative example of Norway’s habitats and
landscapes for future generations. Protection should also help to protect areas of special value for plant and animal
life. National Parks and other protected areas safeguard vulnerable and endangered habitats, and preserve areas of
international, national, and regional value.
The protected areas that are listed below are located within the alignment for the high-speed railway on the corridor
between Stavanger and Egersund. For more detailed information about the protected areas refer to the value
description of the natural environment in section 4.3.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Gausel Nature Reserve
Stokkalandsvatnet Animal Reserve
Lonavatnet Nature Reserve, which is an important wintering site for ducks and swans.
Øksnevadtjønn Nature Reserve.
Søndre Frøyland, which is a preserved landscape area
Linemyra Nature Reserve.
Smokkevatnet Nature Reserve
In the Høgjæren (Upper Jæren) district, there are two protected special landscape areas in the municipality of
Time, Lyngaland and Urådalen. Urådalen a unique natural and cultural landscape. Lyngaland is a prominent
and representative example of cultural landscapes in Jæren.
Søylandsvatnet Nature Reserve
Trollhaug Nature Reserve
Bjårvatnet Nature Reserve
The Jær beaches are a protected landscape area and plant protection area. It is a unique nature and cultural
landscape, and has the most prominent beaches in the country. Distinctive pebbly shore.
Rabali Nature Reserve
Synesvarden, which is a conservation area with wildlife preservation. Moor and marshland areas demonstrate
significant aspects of earlier cultural landscapes in Jæren. The only larger remaining area of its kind.
Fotlandsvatnet animal conservation area.
St. Olavsormen natural monument, which is an esker from the last ice age

Wilderness-like Areas
INON areas “Areas without Major Infrastructure Development in Norway” are areas that are located more than one
kilometre from heavy impacts such as major power lines, roads, and regulated waterways.
Between Sandnes and Egersund there are several small and medium sized wilderness areas / intervention free
natural areas in the Upper Jæren district. Several of these are impacted by the high-speed railway alignments.

Protected Watersheds
Watersheds are important elements of Norwegian nature. No other nation in Europe has comparable variation in the
nature of their watersheds. Waterways and watersheds have always been an important localizing factor for
settlement and transport. Large parts of the country’s cultural heritage and cultural environments are therefore in
close proximity to watercourses. Many have a direct connection to the river, indicating the long tradition of
hydroelectric power development.
Power development has contributed to an increasing encroachment of watersheds throughout this century. As a
result of major conflicting interests with preservation and recreational concerns, the issue of a national plan for
development and the conservation of watersheds were taken up by the Parliament in 1960. The result of this is four
conservation plans for watersheds which have been adopted by the Norwegian Parliament. In addition they have put
together a plan for watersheds, which specifies the priority for relevant development projects.
The Conservation Act consists of 388 objects, including various watersheds which together constitute a
representative view of the nature of Norwegian water resources. The purpose of the Conservation Act is to
safeguard complete watersheds through their dynamic variation from the mountains to the seas. The protection
applies primarily against hydroelectric power development, though the conservation values are also concerned with
other influences.
The following protected watersheds in the section between Stavanger and Egersund are impacted by one or more of
the high-speed railway alignments:
•

•

•

•

For more detailed information on areas without major infrastructure development in Norway (INON) refer to the
value description of the natural environment in section 4.3.
River Deltas
When a river deposits more sand, gravel and mud at the mouth than the oceans and lakes can lead off, banks are
built up and the river divides into several arms. The new land formed in this way is called a delta. River delta and
river valleys with large sediment deposits have long been sought after for various types of business operations and
settlements. As in many parts of the world, river deltas in Norway is generally a threatened habitat type. While in
Norway these are relatively small areas, they are an important biotopes and habitats for areas far beyond the areas
they represent. Among other functions, they serve as breeding, nesting and wintering areas for a wide variety of
bird species. Many distinctive plant communities have niche habitats in the river delta/wetland areas. Only a small
number of river deltas are fully protected under the Nature Conservation Act.

•

Figgjo. Coastal location in Jæren with runoff to the sea through the Jær beaches north of Orrevatn (Orre Lake).
The watershed contains a diverse and distinctive landscape that stretches from the moorlands of the coast to the
mouth of the sea. The watershed consists of inner and outer parts; the inner part is located in a hilly terrain with
few trees. It is here that Figgjo branches strongly with many small lakes in the depressions. Pronounced side
moraine structures and rocky knolls provide subtle contrasts to the agricultural landscape. The lower part has a
larger value associated with wetlands.
Orreelva. The watershed is a part of varied and distinctive landscape that stretches from the moorlands of the
coast to the mouth of the sea. The watershed predominantly drains agricultural areas in the central parts of
Jæren. Only a few in-flow rivers come from the moorlands to the east. Njåfjellet and Åsvatnet are the largest
contiguous recreational areas in the watershed. On the flats towards the sea there are three large lakes,
Orrevatnet, Horpestadsvatnet, and Frøylandsvatnet. All these sites are important wetland areas for birds.
Orrevatn is the largest lake in Jæren. The watershed has a distinctive landscape that is dominated by sand dunes
in the outer areas.
Håelva. The watershed is part of a varied and distinctive landscape that stretches from the moorlands of the
coast to the mouth of the sea. The inner, eastern parts of the watershed are strongly branching with a number of
small and large lakes. Along the Jær beaches there are sand dunes and pebble beaches with associated
distinctive flora and fauna. The catchment area is located in the Jæren Beaches Landscape and Wildlife
Conservation Area. Hå River runs through a relatively densely populated cultural landscape.
Bjerkreims watershed stretches from the Suldal Moors to the coast of Southwestern Norway, and covers large
parts of Upper-Jæren, Dalane, and parts of Ryfylke. The watershed is an important part of a varied and
distinctive landscape, which is controlled by the rock structure and soil composition. In the east and north, the
mountains up to 1000 meters above sea level dominate, with deep fjord lakes. The terrain in the west is lower
with elevations around 500 meters above sea level, with the topography being more undulating and rounded.
The southern part is located in a hilly landscape where the bedrock is largely composed of anorthosite. The
drainage pattern is strongly branching with many small and large lakes. Considerable value is related to the
biodiversity and cultural heritage. The watershed is widely used for outdoor recreation.
Fuglestadåna is located in Jæren and is the southernmost of the four protected watersheds that drain to the coast
between Stavanger and Egersund. The watershed is located in an undulating landscape which in the inner parts
goes into the wilder southern moorlands. Just before the river’s outflow to the sea in the Brusand area, there is a
rich bird life which has been included in the Jæren Conservation Area in 1977. The area is rich in cultural
heritage. The inner areas are part of important recreational areas.

The section between Stavanger and Egersund has no river deltas within the influence zone of the plan area.
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Beautiful Landscapes in Rogaland
The Ministry of Environment has urged regional and local authorities to follow up the European Landscape
Convention by obtaining the necessary knowledge and identify important landscape qualities. Rogaland County
took on this challenge as early as the beginning of the 1990s. The county then conducted an extensive survey and
professional process that undertook a prioritizing of landscape values. The results were embodied in the report
“Vakre landskap i Rogaland” (Areas of Outstanding Beauty in Rogaland), published in 1995. The report of
beautiful landscapes in Rogaland is a presentation of values that must be emphasized and taken into account in land
use decisions in the county. The report is a classification of landscape qualities in both a national and regional
context.

•

Landscapes of Regional Interest
On the section between Stavanger and Egersund the following landscape areas are classified as beautiful landscape:
•

Landscapes of National / International Interest
On the corridor between Stavanger and Egersund the following landscape areas are classified as very beautiful
landscapes:
•

•

•

The lower part of Figgjoelva. The Figgjo rivers lower part is a part of a varied and coastal landscape area.
Various types of vegetation, river meanders and terrain forms give the river good variation. Lush water
vegetation by Grudavatnet and Vasshusvatnet are among the most important and diverse wetlands in Rogaland
and are protected as a Nature Reserve. Lonavatnet is also a protected Nature Reserve. None of the proposed
alignment alternatives for the high-speed railway impact these landscape areas directly, though the alignment
Alternative 2* touches the area at the easternmost part and will be easily visible from the area by Lonavatnet.
Frøylandsvatnet. Frøylandsvatnet is one of the few large remaining lakes on Lower Jæren. The size makes it a
dominating landscape element. The interaction between the large water surface and a lush surrounding plant
life gives diversity in a landscape that can easily be perceived as monotonous. None of the alignment
alternatives for the high-speed railway impacts the landscape area directly, though the alignment Alternative
2* touches the area at the most south-western area where the present railway is also located. The planned
station area in Bryne is located next to the landscape area in the south.
Tinghaug-Krosshaug. Tinghaug is one of the highest points (102 meters above sea level) within the plains of
Lower Jæren and lies with a wide and magnificent view over the open plains. It is a landscape object with a
distinctive form and unique meadow vegetation. None of the alignment alternatives for the high-speed railway
impacts this landscape area. Alternative 2* could possibly be visible from the top of Tinghaug.

•

Fotlandsfossen (Fotland Waterfall). Fotlandsfossen is a distinctive and large waterfall (in proportions relative
to the region), and forms a contrasting feature along the otherwise calmly flowing Håelva. This landscape area
will not be impacted by the proposal.

•

Lyngaland. The area is an open and characteristic grazing landscape with farmyards from the late Roman
period and the Migration Period, along with a number of burial mounds. This along with specimen trees and
small tree groups give the landscape image a very distinctive character. The area is protected as a conservation
area. The landscape area is not impacted by the proposal in alignment Alternative D2 where the alignment
goes in a tunnel through the area. The tunnel entrance is situated close to the south-western part of this
landscape area. The other alternatives does not affect the area.

•

Urådalen (Urå Valley). Urådalen is a narrow long valley that cuts through the moorland between Takdalsvatnet
and Engjavatnet and creates a distinctive and dramatic landscape. The high-speed railway alignment for
Alternative D2 lies relatively close to the landscape area in the west, while the alignment for Alternative D1
touches this landscape area to the north-east.

•

Synesvarden-Hellandmyra. The area is an open and undulating moraine landscape where the distinct geology,
smooth and even landscape forms, flora and fauna give the landscape area a certain quality. From the plateaus
on Synesvarden and Hellandsmyr there is magnificent view over large parts of Lower Jæren. The landscape
area is not impacted by the proposal, as the closely situated alignment alternative is in tunnels through the area.

•

Jærstrendene (The Jær Beaches). The Jær Beaches are a distinct beach area along Jærens west coast, which
varies from sandy beaches, pebble beaches and a more torn mountain coastline. The contact between the sea
and beaches provides a certain character to the area. The high-speed railway alignment for Alternative 2* lies
relatively close to the Jær Beaches, especially on the corridor past Vigrestad, where the alignment runs through
the landscape area south of the existing railway. The station area is in Vigrestad between Nordsjøvegen (Rv.
44) and the existing railway.
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Kvassheim-Sirevåg. The contrasting transition between an undulating, earthy, and intimate valley and moor
landscape and an open beach area is dominant characteristic features of the area, which provides a high degree
of character. The contiguous beach areas of Jæren changes to bare rock faces and smaller beaches, creating
subtle contrasts. The high-speed railway alignment Alternative 2* runs through the area along the same
alignment as the present railway, parallel to the Nordsjøvegen (North Sea Road).

•

•
•

•

•

•
•

•

Boganesvika-Gausel has several islands and islets which gives the area a distinctive feature in an otherwise
“straight” Gandsfjord. Partly grass covered islands and islets, beach and coniferous vegetation give the area
good variation, combined with small wooden and stone piers and boathouses which are well suited to the area.
The high-speed railway alignment runs next to the landscape area in the west on the same alignment as the
existing double track.
Jåttånuten-Røyneberg-Stokkalandsheia lies in the vicinity of the high-speed railway alignments. This landscape
area is not impacted by the project, as Rv. 44 (Highway 44) along with a highly developed area lies in between.
The high-speed railway will have a remote effect seen from Jåttånuten (138 m above mean sea level). The highspeed railway corridor for all alternatives lies the in the same alignment as the existing double track railway
between Stavanger and Sandnes.
Vestly-Holen-Lye is characterized by an undulating and intimate landscape, which is largely a harmonious and
cohesive area. This landscape area is located between two alignment alternatives for the high-speed railway and
is not affected by the proposal.
Håelva has species richness with lush temperate broadleaf and mixed forests which in combination with
agricultural lands and cultural monuments give several areas along the river immense natural and cultural
values. A great flood plain by the old Fosse Bridge with an open birch garden gives the area a pleasant quality.
Alternative 2* of the high-speed railway crosses this landscape area and Håelva north of Nærbø.
The Tjensvoll area is dominated by serene and rounded landscape forms, and is a landscape with a relatively
species-rich flora. The area alternates between farmland / open pastures and grazing forests, which gives a
subtle variation between open and closed landscape rooms. This landscape is located between two alignment
alternatives for the high-speed railway, and is not impacted by the proposal.
Ulvarudlå-Lågliheiene is an undulating, varied and distinct landscape area which mostly consists of moorland
with mountains, large and small lakes, marshes, grazing land and some forest. The Ulvarudlå itself has a
characteristic profile, with wide views over large parts of Jæren. This landscape area is located in the railway
alignment of alternative D, though it goes through a tunnel under the area. The tunnel entrance is close to this
landscape area in the north.
Oslandsvatnet-Røyslandsvatnet landscape area contains rocky and varied terrain forms that provide clearly
defined landscapes of different sizes. Large and small lakes give the various rooms a certain power. The highspeed railway for alternative D1 is located relatively close to this landscape area to the west.
Ognadalen is a landscape area with an undulating land form, where a large number of small and large lakes in
combination with rivers, forest and open fields provide a varied landscape. The high-speed railway alignment
for Alternative D1 runs through this landscape area. The high-speed railway is in bridges several places over
small and large lakes.
Nordavågen-Skadaberg-Holmane is an earthy and undulating coastal area where a number of coves and bays,
bare and characteristic islets / islands provide the landscape with delicate curves and good variation. The area
contains a rich coastal environment. The alignment alternatives for the high-speed railway are relatively close
to this landscape area to the east with a bridge over Nordra Sundet.
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Important Cultural Landscapes
Cultural landscapes reflect an area’s natural conditions, social conditions, and history. Sense of place and regional
identity are closely related to the character of the landscape. The records contain information about regional and
locally important landscape areas.

Table 4-1: Ranking of alternatives within the section.
Section: Stavanger - Egersund

Within the report’s influence zone there is a large continuous area near Skien with national value. The other cultural
landscape areas within the impact area are only classified as regionally significant.
On the corridor between Stavanger and Egersund there is a cultural landscape area with a regional value, found in
Tjennsvoll / Mossige in Time Municipality. this particularly valuable cultural landscape is located between two
alignment alternatives for the high-speed railway and is not impacted by the proposal.
Cultural-historical Urban Areas (NB! Registry)
The NB! Registry is a database of cities and towns in Norway with historically important cultural environments.
Areas in 75 Norwegian cities are included in the register, and portray the Norwegian city history through up to 1200
years. The NB! Registry indicates the areas where special consideration must be taken in connection to further
management and development. Three areas are in the vicinity of the corridor in this section, more detailed
description is given in the Cultural Heritage chapter.

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 3

Rank no 4

D2

2*

B

D1

Table 4-2: The table provides an overview of the total area affected in each of the datasets.
Section

Stavanger - Egersund

Theme: Landscape/cityscape

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

22

D1

River Deltas

0

D1

Protected Watersheds

78

D1

Beautiful Landscapes in Rogaland

34

D1

Important Cultural Landscapes

0

Area (hectares)

•

“The Wooden Town of Stavanger” is the largest wooden city in Europe,

•

Sandnes has two neighbourhoods on the Directorate for Cultural Heritages list over “National Culturally
Historic Urban Areas”: Langgata and Norestraen.

D1

Cultural-historical urban areas (NB register)

15

D1

Water elements

11

Egersund center is named on the list of “National Culturally Historic Urban Areas” by the Directorate for
Cultural Heritage. The urban area is not impacted by the proposal.

D1

100 m littoral zone

38

D2

Protected Areas

0

Summary of impacts
As shown in table 4-2, the 2*- and B-alternatives have the highest level of conflict with protected areas, protected
watersheds and 100 meters zone for water and waterways. 100 meters zone includes mainly the stretch between
Stavanger and Sandnes, where it is established double track today. The alternative 2* and B is also located within
100 metres zone at Brusand. These two alternatives also have conflicts with several wilderness like areas, beautiful
landscapes in Rogaland, cultural-historical urban areas and water elements. Cultural-historical urban areas are the
same for all the options/alternatives and includes "the wooden town of Stavanger" and to urban areas in the city of
Sandnes. In total it is the D1-alternative over Høg-Jæren that affects the highest number of such areas. The D1alternative has the highest level of conflicts with beautiful landscapes in Rogaland between Ogna and Egersund.
The D2-alternative is judged as the alternative with the lowest level of conflicts. The ranking between the
alternatives is shown in table 4-1 .

D2

Wilderness-like areas

4

D2

River Deltas

0

D2

Protected Watersheds

69

D2

Beautiful Landscapes in Rogaland

5

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-reister)

14

D2

Water elements

4

D2

100 m littoral zone

35

2*

Protected Areas

1

2*

Wilderness-like areas

18

2*

River Deltas

2*

Protected Watersheds

106

2*

Beautiful Landscapes in Rogaland

18

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas

15

2*

Water elements

5

2*

100 m littoral zone

39

B

Protected Areas

1

B

Wilderness-like areas

18

B

River Deltas

0

B

Protected Watersheds

106

B

Beautiful Landscapes in Rogaland

18

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas

15

B

Water elements

5

B

100 m littoral zone

39

•

Figure 4-10: Lyngaland, distributed in Nature base.

48

Figure 4-11: The St.Olavsormen esker. Photo: Arne
Østensen

0
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4.1.3

Section 2: Egersund-Flekkefjord

Values and impacts
Protected Areas
The protected areas listed below are located near the alignments for the high-speed reailway in the corridor between
Egersund and Flekkefjord. For further information about the natural environment, refer to section 4.3 which also
deals with protected areas.
•
•
•
•
•

Tingelsæte, Tedneholmen and Svåholmane Nature Reserve at the coast south of Egersund
Rekedal Nature Reserve in Sokndal Municipality
Årstad Nature Reserve
Målsjuvet Nature Reserve in Sokndal Municipality.
Flekkefjord landscape preservation area with open sea faces, untouched archipelagos and powerful coastal
moors.

Landscapes of Regional Interest
In the corridor between Egersund and Flekkefjord, the following landscape areas are classified as beautiful
landscapes:
•

•
•

The following protected areas are located near the alignment for Alternative B:
•
•
•

Vasshusvika Nature Reserve
Linborgvatnet Nature Reserve,
Einarvannet Nature Reserve

None of these areas are directly affected.
Wilderness-like Areas
The corridor between Egersund and Flekkefjord has several intervention-free natural areas. There are also more
coherent natural areas on the coast. Many of these are impacted by the high-speed railway alignments. For a more
detailed description of INON areas “Areas without Major Infrastructure Development in Norway” refer to the value
description for the natural environment in section 4.3
River Deltas
The corridor between Egersund and Flekkefjord has no river deltas within the influence area of the proposal.
Protected Watersheds
The corridor between Egersund and Flekkefjord has no protected rivers within the conservation plan.

•

•

•

Barstad-Aursland. With its landscape forms and wooded hillsides, this area provides excellent local variation in
an otherwise bare and desolate landscape. Alternative 2* of the high-speed railway alignment touches this area
at the very southwest; however the alignment is in tunnels through this corridor and will not impact the
landscape.
The landscape areas Eiavatn-Grøsfjellvatn and Eidsvatnet-Steinsvatnet are located between alignment
Alternative 2* and Alternative B. The Eiavatn-Grøsfjellvatn area is not impacted by the proposal. The
alignment for Alternative B touches the landscape area Eidsvatnet-Steinsvatnet in the far north.
Blåfjelldalen-Guddalen. This landscape area is a well-defined valley where bare and steep mountain sides
create a distinctive terrain form. Erratic boulders and fractured rock in combination with scree and rapids
provide a dynamic quality to the area. The interaction between the shifting terrain forms, scree slopes,
vegetation, rivers and likes gives the entire valley great variety and energy. This landscape area is impacted by
all alignment alternatives for the high-speed railway. Alternative D1 and Alternative D2 tangent the area in the
far southwest with bridges over the valleys and in some segments above-ground through the landscape.
Alternative 2* crosses the valley further up (to the east), on bridges over the valleys and following the
landscape above-ground in some sections.
Nordfjord-Mong-Svaan. This landscape area includes powerfully torn bare rock face and a cliff coast in contact
with the sea with a wide view of great energy. Lush and rich beach vegetation, pastures, cultivated fields,
Scotch heather moors and south-facing slopes with oak forests are situated in a mosaic between the bare rocks,
providing interest and variation to the landscape. The area is relatively close to the high-speed railway
alignment Alternative D1 and Alternative D2. The railway alignment Alternative D2 touches the landscape area
by Mong where the railway goes across a bridge over Tjodnedalen.
The moorland between Åna Sira and Jøssingsfjord is a barren and pronounced mountain landscape, clearly
influenced by contact with the sea. The high-speed railway alignment goes in tunnels through this corridor and
the landscape area is therefore not impacted by the proposal. All route alternatives (2*, D1 and D2) crosses
Sireåna on a bridge, which can have a remote visual impact from parts of the moorlands between Åna and Sira.
Drangsdalen contains a distinctive landscape with steep slopes that rise from the water. The landscape area is
located in the alignment for Alternative B, but is not impacted by the proposal as the high-speed railway goes in
tunnels through this corridor.
Moi center represents a unique architectural environment and is the best preserved station town amongst the
southern cities. The alignment Alternative B for the high-speed railway touches the landscape area in the far
north with bridges and some above-ground segments over Moisåna.

Beautiful Landscapes in Rogaland
The following areas of important landscape qualities are impacted or have proximity to one or more alternatives for
the high-speed railway. The areas are classified as very beautiful landscapes and beautiful landscapes.

•

Landscapes of National / International Interest
The corridor between Egersund and Flekkefjord, the following landscape areas are classified as very beautiful
landscapes:

Important Cultural Landscapes
In the corridor between Egersund and Flekkefjord, Ørsland in Sokndal Municipality is a cultural landscape area
with regional value. In this area there are two farms in hilly terrain, with the lands primarily wooded. The area is
varied, with several cultural landscape types and many cultural heritage features. It is especially rich in stone
structures such as stone fences, old roads, ground walls, and rocky ditches. The alignment for Alternative 2* is
located relatively close to this valuable cultural landscape, though the area is not impacted by the proposal.

•

•
•

•
•

Bjerkreimselva: Ytre Vinjavatn-Eikjevatnet-Fotlandsvatnet. This vast landscape area follows the
Bjerkreimselva main watershed with many lakes, waterfalls, rapids and slow flowing sections, which give the
area varying degrees of intensity and harmony. This landscape area will be affected by the high-speed railway
alignment Alternative D1 and Alternative D2 in the far southwest. Here the railway alignment goes aboveground and on bridges over the valley at Eikesvatnet.
Egersund center. Egersund is a coastal town with an unusually intact older settlement pattern with great
historical identity. The urban area is not very far from the alignment of the high-speed railway, but is not
impacted by the proposal. The impact the proposal will have on this area from a distance is insignificant.
Jøssingfjord. Jøssingfjord is a distinctive and dramatic fjord that is not typical of its landscape region. It is a
clearly defined landscape with defined mountain sides and fjord profile. The proposal alignments for the highspeed railway are in tunnels in this corridor and the landscape area will therefore not be impacted by the
proposal.
Landscape area Auglend-Løyning and Songdalsstrand are located a good distance from the high-speed railway
alignments and are not impacted by the proposal.
Tronåsen is a beautiful and rare natural area and is located in the alignment for Alternative B. The landscape
area will not be impacted by the proposal as the railway goes in tunnels through the area.

Cultural - Historical Urban Areas (NB! Registry)
Flekkefjord is on the list of “National Culturally Historic Urban Areas” from the Directorate of Cultural Heritage.
The high-speed railway does not impact Flekkefjord center, as the alignment alternatives are located further south
in a bridge over Lafjorden. The bridge in Alternative 2* may have a remote visual impact seen from the center area.
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Summary of impacts
As shown in table 4-4 the D2-alternative has the highest level of conflict with wilderness-like areas. The alternative
affects large, continuous nature areas between Mong and Sokndal. The D2-alternative also has conflicts with
several beautiful landscapes, water elements and 100 meters zone. The D1-alternative has the highest level of
conflicts with water elements. The 2*-alternative has the highest level of conflicts with beautiful landscapes in
Rogaland and affects an area by Eidsvatnet and in the city of Moi. In total it is the D2-alternative that affects the
highest number of such areas. The B-alternative is judged as the alternative with the lowest level of conflicts. The
ranking between the alternatives is shown in table 4-3.

Table 4-3: Ranking of alternatives within the section.
Section: Egersund - Flekkefjord
Rank no 1
B

Theme: Landscape/cityscape
Rank no 2
2*

Rank no 3
D1

Figure 4-12: 3D model showing that the Lafjord crossing will be visible from Flekkefjord
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Rank no 4
D2

Table 4-4: The table provides an overview of the total area affected in each of the datasets.
Section

Egersund - Flekkefjord

Theme: Landscape/cityscape

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

2

D1

River Deltas

0

D1

Protected Watersheds

0

D1

Beautiful Landscapes in Rogaland

4

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB register)

0

D1

Water elements

12

D1

100 m littoral zone

1

D2

Protected Areas

0

D2

Wilderness-like areas

22

D2

River Deltas

0

D2

Protected Watersheds

0

D2

Beautiful Landscapes in Rogaland

3

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-reister)

0

D2

Water elements

3

D2

100 m littoral zone

1

2*

Protected Areas

0

2*

Wilderness-like areas

2

2*

River Deltas

0

2*

Protected Watersheds

0

2*

Beautiful Landscapes in Rogaland

2

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas

0

2*

Water elements

2

2*

100 m littoral zone

6

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

0

B

Protected Watersheds

B

Beautiful Landscapes in Rogaland

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas

0

B

Water elements

0

B

100 m littoral zone

0

Area (hectares)

0
5 (Eidsvatnet and Moi )
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4.1.4

Section 3: Flekkefjord – Mandal

Values and impacts
Protected Areas
The protected areas listed below are located in the alignment for the high-speed train in the corridor between
Flekkefjord and Mandal. For further information about the natural environment, refer to section 4.3 which also
deals with protected areas.
•
•
•
•
•
•
•
•
•

Cultural - Historical Urban Areas (NB! Registry)
Mandal center is on the Directorate of Cultural Heritage’s list of “National Culturally Historic Urban areas”. The
national value of Mandal lies in the overall urban environment, streetscapes, squares and buildings in context with
the landscape, history and relation to its surroundings. Mandal center is not impacted by the proposal. The remote
visual impact will be negligible, since the railway goes in bridges over Mandalselva north of the E39.

Dyrlimyra Nature Reserve
Grønehaugen Nature Reserve in Lyngdal Municipality
Skoland Nature Reserve
Kvellandsfossen Nature Reserve
Lautjønn Nature Reserve
Nedre Lyngdalselva.
Eventyrskogen in Lindesnes Municipality
Nedre Audna which is one of the most important wetland habitats in the county with a rich and distinct bird
population.
Utføra in Mandal Municipality

Wilderness-like areas
There are several intervention free natural areas in the Storeheia area between Fedafjorden and Lyngdal. The buffer
zone of 1 kilometre crosses several of the high-speed railway alignments, however the high-speed railway goes
largely in tunnels through this corridor and there is only one INON area that is impacted. This area is located at
Stolsfjorden which has its mouth at Fedafjord.
River Deltas
The following river delta has location close to the proposal, though none are directly impacted:
•
•
•

Lygnas Mouth in Lyngdalsfjorden. The river delta is located in Vest-Agder County and is part of Nedre
Lyngdalselva bird reserve.
Audnas Mouth in the Sniksfjorden - The river delta is located in Vest-Agder County and is part of Nedre Audna
Nature Reserve and protected wetland.
Fedaelvas Mouth in Kongevollvann. There is no record of protected areas within this delta. The delta is
moderately impacted. The area is relatively close to the high-speed railway alignment Alternative B, which
follows the same alignment as the present railway.

Protected Watersheds
On the corridor between Flekkefjord and Mandal is Lyngdalselva (Lyngdal River) which is a protected watershed.
The high-speed railway alignment alternatives 2*, D1 and D2 extend through the protected river in the very south.
The inner corridor in Alternative B goes in tunnels through this protected watershed.
Lyngdalselva runs from the moorlands between Kvinesdal and Åseral and discharges at the end of Lyngdal fjord.
The watershed stretches from the mountains to the sea and is an important part of a landscape full of variation and
contrast, where rivers, lakes and marshes follow the fissure structure of the bedrock. The river has a varied course,
as it runs from waterfalls and rapids, to calmly flowing meanders. The Lyngdal watershed is one of the few
watersheds in Southern and Eastern Norway that is unregulated in its course from the mountains to the sea. In the
upper parts of the watercourse, Setesdal Vesthei Ryfylke moors landscape area have protective purposes due to its
beautiful nature area with pristine mountains and wild reindeer. Several small landscape and Nature Reserves are
found further south in the watershed.
Important Cultural Landscapes
On the corridor between Flekkefjord and Mandal, Feda in Kvinesdal Municipal is a cultural area of regional value.
The area contains well-preserved buildings along the river and forms a distinct landscape. The high-speed railway
alignment alternatives 2*, D1 and D2 are in bridges over Fedafjorden west of E39 and will be visible from the
valuable cultural landscape of Feda. The area is not directly impacted.
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Figure 4-13: 3D model of the valley crossing on a viaduct at Vigeland/Valle, alternative D1
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Summary of impacts
As shown in table 4-6, the D2-alternative has the highest level of conflict with protected areas and water elements.
The alternative affects Skoland Nature Reserve, which has national nature protection value. The alternative also has
conflicts with several protected watersheds, wilderness-like areas and 100 meters zone. The D1-alternative has the
highest level of conflicts with wilderness-like areas and protected watersheds. In total it is the D2-alternative that
affects the highest number of such areas. The B-alternative is judged as the alternative with the lowest level of
conflicts. The B-alternative between Flekkefjord and Mandal affects none of the datasets. The ranking between the
alternatives is shown in table 4-5.
Table 4-5: Ranking of alternatives within the section.
Section: Flekkefjord - Mandal

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-6: The table provides an overview of the total area affected in each of the datasets.
Section

Flekkefjord - Mandal

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

3

D1

River Deltas

0

D1

Protected Watersheds

13

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D1

Water elements

2

D1

100 m littoral zone

3

D2

Protected Areas

D2

Wilderness-like areas

D2

River Deltas

0

D2

Protected Watersheds

12

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

D2

Water elements

11

D2

100 m littoral zone

3

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

12

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

2*

Water elements

7

2*

100 m littoral zone

2

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

0

B

Protected Watersheds

0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB register)

0

B

Water elements

0

B

100 m littoral zone

0

54

Theme: Landscape/cityscape
Area (hectares)

0,4
1
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4.1.5

Section 4: Mandal – Lillesand

Values and impacts
Protected Areas
The protected areas listed below are located in the alignment for the high-speed railway in the corridor between
Mandal and Lillesand. For further information about the value descriptions of the natural environment, refer to
section 4.3, which also deals with protected areas.
•
•
•
•
•
•
•
•
•
•
•
•

Småtjønna Nature reserve
Lonetjønn, an important wetland habitat.
Lunde Nature Reserve in Søgne, which is directly affected by the D1, D2 and 2*-alternatives.
Lyngbudalen Nature Reserve,
Torjusheia Nature Reserve
Svingervann, which is virtually untouched woodland.
Kristiansand Municipality Forest. Alternative D1, D2 and 2 * goes in open section through the Ravnedalen,
which is one of the region's finest parks. Ravnedalen is one of the entrance gates to Baneheia.
Låveheia in Søgne Municipality
Store Øygarden Nature Reserve in Søgne
Kalkheia Landscape Conservation Area northeast of Kristiansand, which is a part of a hill with an old calcite
marble quarry which was used for lime burning.
Skråstadheia Temperate Coniferous Forest Area northeast of Kristiansand.
Rosåmyr and Ospåsmyr in Lillesand Municipality.

The following protected areas are located along the alignment for Alternative B (but not directly affected)
•

Paulen Nature Reserve

Important Cultural Landscapes
In the corridor between Mandal and Lillesand, Tveiteraet is a cultural landscape area with regional value. This is a
beautiful agricultural village located on a well-known and large moraine area, Raet. Here there are beautiful farms
with uniform architectural style and colours. There are several monumental trees in the farm yards. Some stone
fences in open spaces form important lines through the landscape. Grazing is found along creek and ravine valleys
and on old meadows and pastures. The area is located between the alignment for Alternative B and the other
alignment alternatives, and is not impacted by the proposal.
Cultural - Historical Urban Areas (NB! Registry)
Kristiansand has four neighbourhoods on the Directorate of Cultural Heritage’s list of “National Culturally Historic
Urban Areas”. These are Kvadraturen, Murbyen, Posebyen and Solbygg, all of which are located in relatively good
distance from the high-speed railway alignment. The high-speed railway goes over a bridge across Otra at the
elevation of the hospital in Eg, where the station area is planned. The bridge could be seen from the river walk in
the neighbourhoods of Kvadraturen and Posebyen. Kristiansand has largely preserved the town plan for
Kvadraturen, and is considered to be one of the best preserved Renaissance towns in Europe. The plan of the city
itself is perhaps the most important cultural monument in Kristiansand, with the visual axis extending the streets
towards Baneheia, the sea, and the river.
Summary of impacts
As for many of the other sections, the B-alternative is ranked as the best alternative, since this alternative only
consist of a few parts of new railway line. The B-alternative has conflicts with the protected watersheds Søgneelva.
The D1, D2 and 2*- alternatives are quite similar in this section, and these are given the same rank. At this level of
detail it is not possible to differentiate between the three alternatives. All of them have a serious conflict with the
Lunde Nature Reserve in Søgne, and some conflicts with the municipality forest of Kristiansand. The Municipality
forest of Kristiansand has been protected since 1937, as a wildlife protection area. The three alternatives also have
conflicts with the protected watersheds Søgneelva, several water elements and 100 meters zone.

Wilderness-like Areas
On this corridor there are few natural areas free of intervention. In the high-speed railway alignments there are only
two registered INON areas: a small area by Grimsvann west of Kristiansand, and one by Drangsholtvannet between
Kristiansand and Lillesand.
River Deltas
The following river delta has location proximity to the proposal, however none are impacted:
•
•

Søgneelvas Mouth in Høllen. This river delta is located in Vest-Agder County.
Tovdalselvas Outlet in Topdalsfjorden. This river delta is located close to Kjevik Airport in Kristiansand.

Protected Watersheds
The following protected watersheds between Mandal and Lillesand are impacted by the high-speed railway
alignments:
•

•

•

Lona, which is a lowland watershed east of Mandal that flows out to the coast via Hakmarkfjord. The
watercourse has short river stretches, and several small and large lakes are important parts of an undulating
landscape. Djupovatnet is centrally located in the watershed and makes up a relatively large part of the
catchment area. Djupovatnet is representative of a local freshwater type that has become rare in Southern
Norway. The field has many different cultural heritage features that encompass a long period of time.
Søgneelva (Søgne River) stretches about 30 kilometres inland from Mandal and Kristiansand. The watershed
drains a distinct north-south running rift and connects the moorlands in the inner parts with the coast landscape
at the mouth. There are settlements found in the valleys. Cultural agricultural landscapes make up a large
portion of the lower parts. The flora is species rich, especially in the warmest areas with the best growing
conditions.
Tovdalsvassdraget (Tovdals Watershed) is located between Otra and Nidelva and has its mouth at Topdalsfjord
northeast of Kristiansand. The narrow and long catchment area extends 120 kilometres inland. The entire
Tovdals Watershed represents the transition from coastal woodlands with elements of temperate deciduous
forest in the south to the temperate coniferous forest areas of poor bedrock in the inner areas. Large areas
consist of marsh. The watershed is an important part of a varied and attractive landscape.
4-14: Ravnedalen. Photo: Multiconsult.
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Table 4-7: Ranking of alternatives within the section.
Section: Mandal - Lillesand

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 2

Rank no 2

B

2*

D1

D2

Table 4-8: The table provides an overview of the total area affected in each of the datasets.
Section

Mandal - Lillesand

Alternative

Dataset

D1

Protected Areas

15

D1

Wilderness-like areas

0

D1

River Deltas

0

D1

Protected Watersheds

48

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D1

Water elements

11

D1

100 m littoral zone

7

D2

Protected Areas

15

D2

Wilderness-like areas

0

D2

River Deltas

0

D2

Protected Watersheds

52

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

D2

Water elements

9

D2

100 m littoral zone

4

2*

Protected Areas

15

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

48

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

2*

Water elements

12

2*

100 m littoral zone

7

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

B

Protected Watersheds

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB register)

0

B

Water elements

0

B

100 m littoral zone

0
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Theme: Landscape/cityscape
Area (hectares)

0
24,8
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4.1.6

Section 5: Lillesand – Risør

Values and impacts
Protected Areas
The protected areas listed below are located in the alignment for the high-speed railway in the corridor between
Lillesand and Risør. For further information about the value descriptions of the natural environment, refer to section
4.3 which also deals with protected areas.
•
•
•
•
•
•
•
•
•
•
•
•

Olasheia in Lillesand,
Reddalsvann in Grimstad Municipality,
Bjorsund Nature Reserve, located partly in Arendal and partly in Grimstad Municipality.
Rossefjellet Nature Reserve
Sæveli in Grimstad
Urdalen in Froland,
Eikåsen in Froland, a pristine oak forest.
Bjormyr
Lusemyr Nature Reserve in Arendal Municipality.
Haugsjøknipen, a Nature Reserve.
Fjellheia in Tvedestrand.
Hammartjønn in Risør.

•
•

landscape” with a “very significant” value, and can be described as the most typical culture land- and seascape
in Arendal Municipality. The area is regionally important due to the significant wetlands with characteristic
vegetation and a rich bird population.
Tovdalsvassdraget. The B-alternative touch the river at Froland.
Vegårsvassdraget (Vegårs Watershed) has its mouth at Sandnesfjord by Tvedestrand. Nærestadvassdraget
(Nærestad Watershed) is included under its conservation. Low, undulating moorlands dominate the landscape.
The moorlands rise steadily from the coast and inland. Vegårvassdraget has a great diversity of cultural
heritage. Many of the remnants are well preserved, easily visible, and are connected with water. These include
mills, log driving operations, forts, gravestones, and Nes ironworks..

Important Cultural Landscapes
On the corridor between Lillesand and Risør, there are several less valuable cultural landscapes with regional value.
These are Furøya and Lyngør in Tvedestrand Municipality, Frøyna in Risør Municipality, Eikelands Verk and
Melås / Melåshøydene in Gjerstad Municipality and Kvisli in Vegårshei Municipality. The areas are far away from
the high-speed railway alignments and are not impacted by the proposal.
Cultural - Historical Urban Areas (NB! Registry)
The centers of Lillesand, Grimstad, Arendal, Tvedestrand, and Risør have neighbourhoods that are on the
Directorate for Cultural Heritage’s list of “National Culturally Historic Urban Areas”. The high-speed railway
alignments roughly follow the E18 on the corridor from Lillesand to Risør. None of the mentioned NB! areas will
therefore be impacted by the proposal.

The following protected areas are located within the alignment for Alternative B:
•
•
•
•

Myklandsvatna in Froland.
Solbergheia in Froland and Åmli.
Jomåsknutene in Froland
Stormyrlia in Vegårshei.

No protected areas will be affected by the alignments.
Wilderness-like Areas
The only area free of intervention on this corridor is located west of Grimstad. This habitat is already impacted by
the new E18 highway. There are several areas free of intervention along the high-speed railway alignment for
Alternative B, which follows the existing railway. The buffer zones of these INON areas extend up to the existing
railway.
River Deltas
The mouth of the Nidelva is in Rore (Bjorsund). The river delta is located in Aust-Agder County and is part of
Bjorsund Wetland Nature Reserve. The river delta is not impacted by the proposal.
Protected Watersheds
The following protected watersheds between Lillesand and Risør are impacted by the high-speed train alignment:
•

•
•
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Grimeelva has its mouth by Kaldvellfjorden northeast of Lillesand. This watershed is an important part of a
varied landscape where rivers and relatively large lakes follow the fissure structure of the bedrock. The
watershed consists of a number of large and medium sized lakes. Small rivers / creeks bind these together. The
many lakes have previously been used for log driving. In 1889 water-driven pulp mills was built at Kaldvell,
and remains are found of a comprehensive water drainage system and ponds among others remnants.
Significant funds are invested in the restoration of this culture landscape. There are also remnants of
Vestlandske Hovedvei (the West Coast Highway) that went through Kaldvell, which was built in the years
around 1800.
Lilleelva flows into Nidelva just before its mouth at Vrengen. The watershed is a part of a varied landscape
with relatively little agricultural land. The watershed has many lakes that have previously been regulated in
connection with log driving. The area is an important local recreational area for the Arendal Region.
Molandsvassdraget (Molands Watershed) consists of a varied landscape, from forest to cultural landscapes. The
cultural landscape with cultural heritage remnants, along with the many lakes, is typical of the watershed. The
largest lake, Molandsvatnet, is centrally located in the watershed. In combination with Noddelandstjern, this
area dominates the central parts of Molands Watershed. The area has a habitat termed as a “rich cultural lake

Figure 4-15: 3D-model showing proposed alignment at Grimstad, alternative D1. Station area is not shown

Environmental values and Impact Assessment
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Summary of impacts
The D2-alternative has the highest conflict level, D1 is slightly better and 2* is clearly better than D2. The Balternative has conflicts with several protected watersheds (Tovdalsvassdraget and Vegårdsvassdraget), but to a
smaller extent than the other alternatives. Alternatives D, D2 and 2* are touching the important cultural landscapes
by the Parsonage (Vestre Moland Prestegård) outside the city of Lillesand. The station is also located in this area.
The farm is in operation today. The D2-alternative touches a wilderness-like area between Lillesand and Grimstad.
Table 4-9: Ranking of alternatives within the section.
Section: Lillesand - Risør

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-10: The table provides an overview of the total area affected in each of the datasets.
Section

Lillesand - Risør

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

River Deltas

D1

Protected Watersheds

D1

Important Cultural Landscapes

4

D1

Cultural-historical urban areas (NB register)

0

D1

Water elements

4

D1

100 m littoral zone

D2

Protected Areas

0

D2

Wilderness-like areas

2

D2

River Deltas

0

D2

Protected Watersheds

D2

Important Cultural Landscapes

3

D2

Cultural-historical urban areas (NB-register)

0

D2

Water elements

3

D2

100 m littoral zone

2

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

2*

Important Cultural Landscapes

1

2*

Cultural-historical urban areas (NB-register)

0

2*

Water elements

1

2*

100 m littoral zone

2

B

Protected Areas

0

B

Wilderness-like areas

0

B

Wilderness Influence zone

0

B

River Deltas

0

B

Protected Watersheds
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B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

B

Water elements

0

B

100 m littoral zone

0
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Theme: Landscape/cityscape
Area (hectares)

0
155

0,7

207

115
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4.1.7

Section 6: Risør – Porsgrunn

Values and impacts
Protected Areas
The protected areas listed below are located in the alignment for the high-speed railway in the corridor between
Risør and Porsgrunn. For further information about the value descriptions of the natural environment, refer to
section 4.3 which also deals with protected areas.
•
•
•
•
•
•

Lindheim-Mannsmyr in Kragerø.
Horsfjellmyra in Bamble Municipality
Grøssås in Bamble Municipality
Hellestveit Nature Reserve.
In Vollsfjorden there are two Nature Reserves for protecting important nesting areas for sea-birds. These are
located in the inner and middle parts of Vollsfjorden and Lagmannskjær.
Gårdemma in Vollsfjorden.

There are no protected areas near the alignment for Alternative B.
Wilderness-like Areas
The only area free of intervention on this corridor is located by Hellesveitvannet in Bamble.
There are several areas free of intervention along the high-speed railway alignment for Alternative B, which follows
the existing railway. The buffer zone to one of these INON areas extends up to the existing railway.
River Deltas
The corridor between Risør and Porsgrunn has no river deltas within the influence area of the proposal.
The following river deltas are located near high-speed railway alignments for Alternative B:
•

Straumenes mouth at Nomevatn. The river delta is part of Nomevatn bird reserve. The area is located relatively
close to the high-speed railway, but is not impacted by the proposal.

•

Lifjell mountain area is relatively close to the alignment for Alternative B, but is not impacted by the proposal.

Important Cultural Landscapes
On the corridor between Risør and Porsgrunn, Bamble Church-Esa-Hvalvika is a cultural landscape area with
regional value. This is a typically coastal agricultural landscape with unique and beautiful landscape forms. Here
the undulating landscape in a mosaic of low wooded hills, steep cliffs, smooth rocks and agricultural areas on old
marine deposits in open landscapes or narrow fissure valleys. The culture landscape area is not impacted by the
proposal.
Cultural - Historical Urban Areas (NB! Registry)
• Kragerø center, Brevik center and Langesund center contain NB! Areas. These are not impacted by the
proposal.
• Skien has two neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally Historic
Urban Areas”. These include the center with the Middelalderbyen (Medieval Town) and Snipetorp. None of
these are impacted by the high-speed railway proposals, as the alignments go in bridges across Skienselva south
of Menstadbrua. The remote visual impact of the proposal is insignificant.
Summary of impacts
The alternatives D, D2 and 2* have their highest conflicts in relation to protected watersheds. The D2 alternative
has the highest level of conflict. This alternative also has a conflict with the Nature Reserve at Hellestveit. The Balternative is judged as the best alternative, due to the limited length of new railway. The D1-alternative has less
negative impacts than the 2*-alternative, due to a higher proportion of tunnels. The D2-alternative is slightly worse
than 2* because of the conflict with the Nature Reserve and the higher level of conflict with protected watersheds.
Table 4-11: Ranking of alternatives within the section.
Section: Risør - Porsgrunn

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

2*

D2

Protected Watersheds
The following protected watersheds between Risør and Porsgrunn are impacted by the high-speed railway
alignments:
•

•
•

•
•

Gjerstads Watershed (Gjerstadsvassdraget). The topography in the area is characterized by narrow lakes and
steep wooded ridges. This landscape structure is caused by the direction of weakness zones in the bedrock. The
lakes are connected by small rivers or streams. The inner parts are dominated by temperate coniferous forests
and bogs. The upper parts are related to a number of conservation interests. Part of the site is registered in the
INON database. There are also several Nature Reserves, with Solhomfjell Nature Reserve as the largest.
Kjøllbrønnselva is a small coastal watersystem southwest of Kragerø. The watershed has countless rivers and
lakes with varied forms, which are an important part of the distinctive landscape. The vegetation consists
mainly of temperate coniferous forests, with elements of temperate deciduous forests.
Bamble-Solum-Drangedal consists of several small watersystems that run out to the fjord system north of
Kragerø. The undulating, wooded landscape goes up to 300 meters above mean sea level. In combination with
Herreelva in the north, the area constitutes the “Western Forests” to Skien and Porsgrunn. It is valuable for
outdoor recreation, although some parts are rugged with steep hills and slopes. Close to Kjær there is a Nature
Reserve has been established in the temperate coniferous forest that has a significant geographical appeal in
terms of flora.
Rørholtfjorden is located between the Intercity corridor and the Inner corridor, and is located close to the high speed railway alignments very south.
Harrelva. The watershed is an important part of a low-lying landscape that in places is dominated by several
large and sometimes highly branched lakes and associated rivers. The catchment area is almost undeveloped
and is an important recreational area for people living in the Bamble Region.

The following protected watersheds are located near high-speed railway alignment for Alternative B:
•

The area between Seljordvatn and Flåvatn. The high-speed railway alignment for Alternative B extends through
the area completely to the east.
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Table 4-12: The table provides an overview of the total area affected in each of the datasets.
Section

Risør - Porsgrunn

Theme: Landscape/cityscape

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

River Deltas

0

D1

Protected Watersheds

84

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D1

Water elements

12

D1

100 m littoral zone

D2

Protected Areas

D2

Wilderness-like areas

D2

River Deltas

D2

Protected Watersheds

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

D2

Water elements

6

D2

100 m littoral zone

1

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

2*

Water elements

6

2*

100 m littoral zone

1

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

0

B

Protected Watersheds

0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

B

Water elements

0

B

100 m littoral zone

0

Area (hectares)

1
0,2
0
0
134

103
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4.1.8

Section 7: Porsgrunn-Tønsberg

General description
There are two corridors in this section: the inner corridor heading north through Lågendalen along Numedalslågen,
and the southern corridor along the planned inter-city alignment to Larvik, Sandefjord and Tønsberg.
Values and impacts
Protected Areas
The protected areas listed below are located in the alignment for the high-speed railway in the corridor between
Porsgrunn and Tønsberg. For further information about the value descriptions of the natural environment, refer to
section 4.3 which also deals with protected areas.
Inner Corridor
• Middagskollen and Røysa in Larvik Municipality
• Kringlemyr in Lardal Municipality
Intercity Corridor
• Sankt Hansåsen in Porsgrunn.
• Elvai in Larvik Municipality
• Fritzøehus in Larvik
• Veldre in Larvik
• Larvik beech forest,
• Bokemoa Landscape Conservation Area in Stokke
• Melsom Nature Reserve south of Tønsberg
• Akersvannet and Robergvannet in Stokke
• Ilene and Presterødkilen close to Tønsberg are important wetland habitats. Ilene and Presterøkilen Nature
Reserve are “Ramsar Areas”.
• Gullkronene in Tønsberg.
The 2*-alternative passes near the border of the protection area in Bøkeskogen. The other protected areas are not
affected.
Wilderness-like Areas
In this section, there are no wilderness-like areas close to any of the corridors.
River Deltas
The Aulie Delta is located west of the city of Tønsberg. The river delta has a location close to Alternative 2*.
Alternative D1, D2 and B are distantly located. The Aulie Delta is a delta with well-defined river banks that form
the second largest river of Vestfold, Aulieelva. The Aulie delta is a part of the Ilene Nature Reserve and Wetland.
Ilene is a classic delta with a shallow water area at the head of a long narrow fjord arm near the mouth of Auli
River.
Protected Watersheds
The Siljan Watershed (Siljanvassdraget) extends northwest from Larvik in the south to Skrimfjellene
(approximately 750 meters above mean sea level) in the north. The watershed is a part of an attractive landscape
and in many places is important for biodiversity. The watershed consists of many lakes with short river sections.
Farris is the watershed’s largest lake and provides drinking water for approximately 150 000 people. Roughly two
thirds of the catchment area is forested terrain, and there are modern and quite intensive forestry operations in use.
The northern area is part of a larger continuous recreational nature area for the population of Grenland and
Vestfold. The south-eastern parts of the catchment area are a part of the city forests for Skien and Porsgrunn.
Alternative D1 and D2 of the high-speed railway alignments extend through the river mainly in tunnels but also
over four small bridges and in some parts openly over the landscape. The high-speed railway alignment for
alternative 2* touches the watershed entirely in the south. Alternative B does not affect the watercourses
(Siljanvassdraget).

64

Important Cultural Landscapes
In the corridor between Porsgrunn and Tønsberg there is a large continuous cultural landscape area of national
importance and several areas of regional significance.
National Importance
• Gjerpensdalen is a lush agricultural landscape close to urban areas just to the east of the city of Skien. The
valley has land uses typical of large scale agriculture and is unique in the national context. The entire area is
covered with cultural heritage features such as vegetation belts, tree groups, forests, streams, farms, and farm
roads. Petroglyphs in the area also testify to a traditional cultural landscape. The Børsesjø Nature Reserve is
also located here, which has nutrient-rich water with a distinctive and valuable bird population. This valuable
cultural landscape is close to all alignments for the high-speed railway, but none of the proposed alignments
impact the area.
Regional Importance
• In Larvik Municipality there are several important cultural landscape areas: Nedre Ono, Roligheten-Rauan,
Drengskilen-Kaugpang, and Indre Viksfjord. None of these areas are impacted by the alignment alternatives for
the high-speed railway. Roligheten-Rauan is located close to the high-speed railway Alternative 2*.
• Hafallen, Langøya, and Skravestad are important cultural landscape areas in Sandefjord Municipality and are
situated on the coast. None of these are impacted by the high-speed train alignments. Skjærgården east of
Nøtterøy also contains important cultural landscapes, but is not impacted by the proposals.
Cultural - Historical Urban Areas (NB! Registry)
• Porsgrunn has three neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally
Historic Urban Areas”. Two of these are located on the eastern side and are in the area of the railway
alignments: Osebrogata and Rådhusområdet. The high-speed railway touches Osebrogata, though Highway 36
(Rv. 36) is located in between.
• Both Larvik and Sandefjord have neighbourhoods on the Directorate for Cultural Heritage’s list, but none are
impacted by the proposals.
Summary of impacts
The B-alternative does not have any impacts on registered areas and is ranked as the best alternative also in this
section.
The inner corridor (alternative D1 and D2) have the highest level of conflict with protected watersheds. The two
alternatives go through Siljanvassdraget. The D2-alternative is slightly better than the D1.
The Intercity corridor (alternative 2*) is touching Siljanvassdraget a little in the south near the city of Larvik.
The three alternatives D1, D2 and 2* are touching a cultural-historical urban area in the city of Porsgrunn, named
Osebrogata.
Table 4-13: Ranking of alternatives within the section.
Section: Porsgrunn - Tønsberg

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D2

D1
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Table 4-14: The table provides an overview of the total area affected in each of the datasets.
Section

Porsgrunn - Tønsberg

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

River Deltas

0

D1

Protected Watersheds

19

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas

0,04 Osebrogata

D1

Water elements

2

D1

100 m littoral zone

0

D2

Protected Areas

0

D2

Wilderness-like areas

0

D2

River Deltas

0

D2

Protected Watersheds

16

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

D2

Water elements

2

D2

100 m littoral zone

0

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas

0,03 Osebrogata

2*

Water elements

2

2*

100 m littoral zone

0

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

0

B

Protected Watersheds

0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas

0

B

Water elements

0

B

100 m littoral zone

0
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Theme: Landscape/cityscape
Area (hectares)

0,005 Osebrogata

0,9

Figure 4-16: The bridge crossing Lågendalen south of Steinsholt in D1/D2 will give visual impacts on the
landscape

Environmental values and Impact Assessment

4.1.9

Section 8: Tønsberg-Drammen

Values and impacts

•
•

Protected Areas
The protected areas listed below are located near the alignment for the high-speed railway in the corridor between
Tønsberg and Drammen. For further information about the value descriptions of the natural environment, refer to
section 4.3 which also deals with protected areas.
Inner Corridor
• Presteseter Nature Reserve
• Tjønna east of Eikeren
• Bremsåsen Nature Reserve in Nedre Eiker
• Bremsa and Rismyr Nature Reserve in Drammen Municipality.
• Strykenåsen in Nedre Eiker Municipality.
Intercity Corridor
• Fjusstad in Horten
• Adalstjern
• Borrevannet
• Tangenbekken southeast of Holmestrand (
• Bogen in Holmestrand.
• Sandebukta
• Austad in Drammen
Wilderness-like Areas
In the mountain area between Eikeren and Drammen there are only a few areas free of intervention. None of these
areas are impacted here, as the high-speed railway alignments are in tunnels.

•

•

Slagen-Rom in Tønsberg Municipality. The area is located east of Rv. 19 (Highway 19) with a good distance
from the high-speed railway alignments. The cultural landscape is not impacted by the proposal.
The cultural landscape areas of Adal, Lørge and Fjugstad, as well as Vestmanrød National Park in Horten
Municipality are located on the moraine and fit naturally together. Fjugstad is a well maintained farm with
allées, hilly field patches and large specimen trees. The National Park north in the area, with the Borre graves
that are an cultural heritage with national significance. The cultural landscape area is adjacent to the high-speed
railway alignment Alternative 2*, with Adal, Lørge on the west side of Fjugstad, and Vestmanrød National
Park on the east. The alignment for the high-speed railway goes in tunnels right between these areas. The tunnel
entrance will be just on the edge of the cultural landscape areas up to Rv. 19 (Highway 19).
Borrevannet is a lake dammed by the moraine and is naturally rich in nutrients. The shoreline is varied with dry
rounded rocks with juniper and rosebud plants to river banks with reeds, alder forests along beaches, and
swamplands. Borrevannet including the closest beach area is protected as a Nature Reserve. By Sande, the
farms to the south of the area have grand ash allées along the roads. In combination with the gardens with oak
and ash, large trees and buildings give the impression of a stately landscape. The landscape is varied from
interesting geological formations with steep lava walls to pastures and wetlands. The high-speed railway
alignment for Alternative 2* runs though the landscape in the area around the Sande farms in the south.
Sandesletta is a valley with clay soils and a ravine landscape in the valley bottom. The valley is bordered by
wooded hills, forming a complete landscape. The plain is broken up by small and large creeks and rivers, with
ravines and terraced slopes that have been formed by the water. These steep slopes were cultivated in the time
before the tractor made its appearance. The slopes are still grazed on many farms, and are a valuable and
beautiful element in the agricultural landscape. The waterways have lush buffer zones consisting primarily of
temperate deciduous forests with growths of spruce in places. The ravines and watercourses result in a varied
landscape with agricultural areas located in several terraced levels. An area by the Bjørge-Jahren farms is also
included. This area is relatively large, with continuous intact agricultural landscapes. The high-speed railway
alignment Alternative 2* is adjacent to these areas and impacts the area by the Bjørge-Jahren farms completely
in the southeast.

There are several areas free of intervention along the high-speed railway alignment for Alternative B, which follows
the existing railway. The buffer zone to several of these INON areas extends up to the existing railway. By
Kolknutfjellet there is a new railway alignment through an INON area.
River Deltas
In Drammen there are two river deltas:
•
•

Lierelvas mouth at the Drammenfjord (Linnestranda). The river delta is part of Linnestranda Wetland Nature
Reserve. The river delta is located on the other side of Drammen and is not impacted by the proposal.
Drammenselvas mouth at the Drammenfjord. The river delta is highly disturbed and therefore is not included in
the river delta database. The planned station area in Drammen is located within this area.

Protected Watersheds
The following protected watersheds between Tønsberg and Drammen are impacted by the high-speed railway:
•
•
•

Along the Intercity corridor (Alternative 2*) there are no protected watersheds.
The Dalelva watershed is located along the inner corridor (Alternative D1 and D2). The high-speed railway
alignment alternatives D1 and D2 are close to the watershed in the southeast, but the watershed is not impacted.
The Skrimfjell mountain area is located between alignment Alternatives D1, D2 and Alternative B, and is not
impacted by the proposal.

Important Cultural Landscapes
In the corridor between Tønsberg and Drammen there are several cultural landscape areas with regional value:
•

Jarlsberg-Ilene in Tønsberg Municipality is the city’s closest cultural landscape, which includes manor
landscapes with Jarlsberg Manor as the focal point. Gullkronene Temperate Deciduous Forest Reserve is
located in the area, as well as Ilene Nature Reserve which preserves plant, bird, and animal life. The alignment
Alternative 2* for the high-speed railway impacts the cultural landscape to the east, where the high-speed
railway follows the open landscape for a distance before it disappears into tunnels. The tunnel entrance is
located within the area, but is located east of the existing railway.

67

High Speed Rail Assessment Phase III – South Corridor

68

Environmental values and Impact Assessment

Cultural - Historical Urban Areas (NB! Registry)
• Tønsberg has four neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally
Historic Urban Areas”. These are Enggata, Halfdan Wilhelmsens gate, Kapteins Hoffs allée and
Middelalderbyen (the Medieval Town). Alternative 2* goes through Tønsberg center and will come through the
landscape east of the medieval town and pass the downtown quarter which is adjacent to the medieval town.
None of the NB! Areas are directly impacted by the high-speed railway, though the proposal will have a visual
impact, particularly on the medieval town. The station area is planned right up to the medieval town.
• Kirkegata in Holmestrand is on the Directorate for Cultural Heritage’s list of “National Culturally Historic
Urban Areas”,. The high-speed railway in Alternative 2* runs in a tunnel through this corridor, to ensure that
the NB! Area will not be impacted by the proposal.
• The center of Drammen has seven neighbourhoods on the Directorate for Cultural Heritage’s list of “National
Culturally Historic Urban Areas”. The neighbourhoods of Bragernes (including the bridge between Bragernes
square and Strømsø square), Tollbugata and Øvre Sund are situated adjacent to the high-speed railway
alignments. The planned station area is located within the Tollbugata neighbourhood along the Drammen River.
• Kongsberg has three neighbourhoods on the Directorate for Cultural Heritage’s list, which include the center
west, Skrågata and Vinjes Street. The high-speed railway alignment Alternative B goes on bridges over the
river and can be seen especially in parts of the center west. The railway alignment runs mostly in a tunnel
through Kongsberg.
Summary of impacts
The B-alternative does not affect any areas of high value. The 2*-alternative also has a limited length of new track
(much of it is under construction or built previously). In the inner corridor the D1 and D2 is quite similar, and these
are given the same rank. The 2*-alternative have the highest level of conflict with important cultural landscapes.
Several important cultural landscapes are affected by this corridor and in particular Borrevannet. The 2*-alternative
also has a conflict with the protected area Tangenbekken. The three alternatives D1, D2 and 2* are also touching a
little of a cultural-historical urban area in the city of Drammen, named Bragernes.
Table 4-15: Ranking of alternatives within the section.
Section: Tønsberg - Drammen

Theme: Landscape/cityscape

Rank no 1

Rank no 2

Rank no 2

Rank no 3

B

D2

D1

2*

Table 4-16: The table provides an overview of the total area affected in each of the data sets.
Section

Tønsberg - Drammen

Theme: Landscape/cityscape

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

River Deltas

0

D1

Protected Watersheds

0

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

D1

Water elements

4

D1

100 m littoral zone

0

D2

Protected Areas

0

D2

Wilderness-like areas

0

D2

River Deltas

0

D2

Protected Watersheds

0

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

D2

Water elements

3

D2

100 m littoral zone

0

2*

Protected Areas

2*

Wilderness-like areas

0

2*

River Deltas

0

2*

Protected Watersheds

0

2*

Important Cultural Landscapes

17

2*

Cultural-historical urban areas

0,08 (Bragernes in Drammen)

2*

Water elements

2*

100 m littoral zone

0

B

Protected Areas

0

B

Wilderness-like areas

0

B

River Deltas

0

B

Protected Watersheds

0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas

0

B

Water elements

0

B

100 m littoral zone

0

Area (hectares)

0,08 (Bragernes in Drammen)

0,08 (Bragernes in Drammen)

0,008

0,3
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4.1.10 Summary of impacts for the entire corridor
When it comes to the total of impacts for the entire corridor, B is the alternative with least conflicts. This is mainly
because of quite short sections of new track compared to the other alternatives.
The 2*alternative gives in total less conflicts than the two different D-alternatives. Despite of this, the conflict level
of the 2*-alternative is higher than the two D-alternatives in some sections, as for instance between Tønsberg to
Drammen.
The conflicts of the D1-alternative are slightly less than the conflicts of the D2-alternative. One reason for this is
the higher proportion of tunnels in the D1-alternative.
All alternatives have the greatest/highest conflicts with protected watersheds, but not all of these areas have great
value. The alternatives also have great conflicts with several water elements, 100 meters zone and beautiful
landscapes in Rogaland. Note for the theme Beautiful landscape in Rogaland, that these registrations only apply for
Rogaland County.
All conflicts are not revealed through an early phase study as this. Alignments could be optimized further through a
more detailed planning process.
Table 4-17: Ranking of alternatives with respect to landscape for the entire corridor.
Section: Stavanger - Drammen
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Theme: Landscape/cityscape

Table 4-18: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes for the entire corridor between Stavanger and Drammen.
Section

Stavanger - Drammen

Theme: Landscape/cityscape

Alternative

Dataset

D1

Protected Areas

15

D1

Wilderness-like areas

26

D1

River Deltas

0

D1

Protected Watersheds

398

D1

Beautiful Landscapes in Rogaland

38

D1

Important Cultural Landscapes

4

D1

Cultural-historical urban areas

15

D1

Water elements

58

D1

100 m littoral zone

51

D2

Protected Areas

16

Area (hectares)

D2

Wilderness-like areas

29

Rank no 1

Rank no 2

Rank no 3

Rank no 4

D2

River Deltas

0

B

2*

D1

D2

D2

Protected Watersheds

D2

Beautiful Landscapes in Rogaland

7

D2

Important Cultural Landscapes

3

D2

Cultural-historical urban areas

14

D2

Water elements

43

D2

100 m littoral zone

45

2*

Protected Areas

16

2*

Wilderness-like areas

19

2*

River Deltas

2*

Protected Watersheds

384

2*

Beautiful Landscapes in Rogaland

21

2*

Important Cultural Landscapes

18

2*

Cultural-historical urban areas

15

2*

Water elements

39

2*

100 m littoral zone

57

B

Protected Areas

1

B

Wilderness-like areas

18

B

River Deltas

0

B

Protected Watersheds

188

B

Beautiful Landscapes in Rogaland

23

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas

15

B

Water elements

5

B

100 m littoral zone

39

489

0
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Figure 4-17: 3D model showing the proposed D1 alignment south of Sandnes
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4.2 Cultural heritage
4.2.1

Section 1: Stavanger-Egersund

General description
From Stavanger to Sandnes Station the existing line is used, and thus, this part of the alignment is not assessed here.
The railway corridor from Sandnes to Egersund is divided in to the following four parts:
Sandnes – Gandal –Kvål is an extension of the Stavanger region urban area. This is a prioritized corridor of urban
development in relation to the regional infrastructure for roads and railway in Sandnes. It is with only few
exceptions a coherent corridor of dense industrial and residential development. There are characteristic cultural
heritage sites as well as scattered sites from the past within the urban development zones.
Låg-Jæren is the plains to the west. The wide rural plains contain many cultural heritage sites from a prehistoric
era giving proof of a continuous rural settlement. There where early settlements at Jæren as the ice from the ice age
disappeared early. The stony moraine soil provided for a rural landscape where the clearing and usage of stones has
left traces in the landscape and is characteristic of the cultural heritage up to present. Rogaland is one of the richest
cultural heritage areas in Norway regarding prehistoric sites. There are remnants from all eras with a prominence of
grave sites and rural remnants from the Iron Age. The many prehistoric rural developments with stone mounds,
farm buildings and houses are characteristic of Rogaland, particularly dense on the plains. From more recent eras
the Jær-house, “jærhuset”, is specific of the building tradition of the region. This traditional house developed at the
end of the 16th century is now scarce and special measures are made to preserve the remaining buildings.

Figure 4-18: Vagle south iof Gandal in Sandnes
•
•

Høg-Jæren is characterized by moors that are separated and framed by small mountains. The moraine soil layer is
thinner; the cultural heritage is similar to Låg-Jæren, however, with fewer sites. There are more woodland typically
with small buildings and remnants of mills and sawmills.
Dalane is characterized by mounded moors with rock outcrops and less forest. The distinctive moor landscape
extends all the way to the coastline. The farming on stony soils in the valley provides cultural heritage much the
same as at Jæren. Extensive moors have been and are still used for grazing. Scattered farms show traces of previous
rural settlements in several areas characterized by woodlands with small buildings and remnants from farming. The
distinctive geology of the Dalane, rich in minerals, contributes to the extensive mining heritage in the area.
Sogndalstrand, a former seaport with unique wooden buildings, is one of few sites that are protected as a specific
environment in pursuance of the Cultural Heritage Act.

•
•
•

Values and impacts

•

Protected Cultural Monuments

•

All alternatives
In an undeveloped area at Sandve south of Sandnes station and west of the railway corridor and the E39 intersection
there are fields and mounds with graves from the Iron Age.

•

Alternative B/2* across Jæren
• Large fields with remnants from settlements and activities from the Bronze and Iron Ages are found east of the
railway in Sandnes, at Hove, Sørbø and Lunde. These are located on a different elevation than the railway and
will probably not be affected by the proposed alignment for high speed railway.
• Several grave sites and remnants of clearing sites from the pre reformation era are found in a rural area south of
industrial and residential areas at Gandalen in Sandnes. One residential area is located between the findsites and
the railway corridor.
• The corridor turns west at Øksnevad farm after crossing Figgjo River in Klepp council. Several archaeological
remnants such as grave monuments, grave fields, buildings and traces from settlements are located along the
Westside of the corridor, some in proximity of the proposed railway line
• At Engelsvoll west of existing Klepp station remnants of settlements and graves are found along the eastside of
the corridor. All except one mound are registered as removed.
• At Anda the archaeological sites are located adjacent to the corridor at the eastside. The rural mound at Brekkå,
with farm buildings and a large Iron Age grave site is intersected by the corridor, which is located between the
buildings and the field. One single grave findsite is registered at Nybrekka further north.
• The corridor runs in a tunnel under the farm mound at Laland in Klepp Municipality with several
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•

•
•
•
•
•

Figure 4-19: A Jær-house at Vagle

archaeological sites from the Iron Age in the close vicinity of, as well as on the mound.
At the mouth of the tunnel at Tuemarkene in Klepp, the corridor intersects a field containing several remnants
of rural settlements from the Iron Age, such as clearing mounds, grave mounds and farms. There are scattered
grave sites along the corridor further south.
At Time, approaching Bryne, the corridor joins the existing Jærbane railway line. At Varheia there are
archaeological findsites along both sides of the corridor. There are grave fields in the slope towards
Frøylandsvatnet, and several clearing sites between the industrial developments along the westside of the
corridor, the majority lost due tothe development, except for one field that is located between residential and
industrial buildings and extends to the corridor.
Through Bryne the corridor follows the existing railway line. One grave mound is found in an undeveloped area
west of the line at Sandtangen.
Some archeological sites are located in the township at Bryne. At Eliseberget, one large area, registered in
Askeladden as rural settlement, is lost by industrial development. However one clearing mound south of
Brøytvegen east of the corridor is preserved.
Rudlebakken is a significant elevated area south of Bryne with several mounds, including grave mounds from
the Iron Age. At Rudlebakken the corridor leaves the existing railway line, passing an unconfirmed grave
mound.
At the Hauglandsvegen crossing at Steinsland south of Bryne some smaller grave remnants are located on the
west side of the corridor, only one of them is intact.
There are few archaeological findings along the corridor between Steinsland at Time and Bjorland at Hå. Only
three findings are registered along the line, two of them damaged or removed.
Wood remnants such as small buildings are characteristic of the archaeological sites at Bjorland north of the
Nærbø community, several with undefined status. Some important findsites of farm settlements and a grave
mound are found adjacent to the corridor.
West of Nærbø, Skjerpe Station is located at the Skjerpevegen intersection. Archaeological finds along the
north side consist of woodland remnants such as small buildings and farms. Southwest of Nærbø the corridor
passes through an area with exceptionally high density of prehistoric settlements. Large areas here are
automatically protected. These were important for the establishment of the Jær museum at Kvia in 1985. The
proposed Alternative 2* corridor leads right through the museum buildings, and adjustments are obviously
needed in this case.
At Ånestad between Nærbø and Varhaug there is a large area with remnants of a prehistoric farm, located just
east of the proposed corridor.
South of Varhaug the corridor follows the existing railway line. Located adjacent to the corridor is the protected
Leksaren area, remnants of a circular central courtyard from the iron Age, with 15 houses, as well as grave
mounds and other traces of prehistoric settlements.
Near Varhaug Church the corridor and the existing railway line pass east of Kjørkeholen, a large Iron Age
settlement with buildings, graveyards and clearing mounds.
At Stavnem west of Vigrestad the corridor intersects a grave mound from the Iron Age
At Vigrestad the corridor touches a farm settlement from the Iron Age. There are also sites such as graves and
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•
•
•
•
•

rural remnants in the area.
In the forest at Friestad farm, south of Vigrestad, there is an extensive rural settlement with 114 finds of
mounds, buildings and grave mounds which the corridor affects in the southern part.
At Kvalbein and Kverne near Brusand/Bjåvatnet, the corridor passes a grazing field with archaeological finds
on both sides. These are mainly grave sites, but also include other remnants of settlements from the Iron Age
The corridor passes just south of an area with several remnants of settlements from the Stone Age adjacent to
Ogna Station.
Where the corridor passes the isthmus between Sporavatnet and Hellviksvatnet at the Hedland farm in
Egersund, there are to grave mounds from the Iron Age adjacent to the corridor.
Lauvåsen is an elevated area west of Egersund Station with one grave site including three grave mounds from
the Iron Age. The Alternative 2* corridor follows the existing railway line around the hill towards the station.

Alternative D1 and D2 across Høg-Jæren
• A grave site from the Iron Age at Kvål in Sandnes is located just west of the Alternative D2 corridor.
• A grave mound is located west of the tunnel mouth of the Alternative D2 corridor at Vagleskogen south of
Sandnes
• At Orstad in Klepp the Alternative D2 corridor passes through a gravel mound with many archaeological finds
of Iron Age settlements. There is a sand pit in the area, and many of the findsites have been removed or
destroyed. Two areas with clearing mounds near the corridor are untouched.
• Between Kalberg and Frøyland east of Kverneland in Time there are various sized areas with remnants of
settlements from the Iron Age. Both alternatives affect some of the smaller areas.
• At Knudaheio near Undheim we find Arne Garborg’s summer house built in Jærhouse tradition. Arne Garborg
was a known Norwegian writer (1851- 1924). Nearby we find a monument of Arne Garborg’s face made in the
rock. The corridor passes close to the place and will have a negative effect.
• At Hålandsvatnet there is an archaeological findsite in the vicinity of the D1-corridor. Among these are clearing
mounds and remnants of small buildings. Along the east side of Hålandsvatnet there are remnants from
residential settlements and grave sites, as well as coal producing facilities dating back to the Iron Age.
• At Salvatnet in Time the D2-corridor passes through an area with numerous archaeological finds of farms,
mounds and gravesites dating back to the Iron Age. Mostly located on a mound where the corridor passes under
through a tunnel. Adjacent to the corridor at Salvatnet there are farm remnants and a grave mound. At the end
of the tunnel at Stora Valbrekk there are several farm remnants dating back to before 1537 (reformation).
• At Taksdal in Time the D2-corridor probably will cross a grave site.
• At Undheim in Time the D2-corridor probably will affect one grave mound from the Iron Age.
• Passing Buetjønnet west of Lakssvelafjellet in Bjerkreim, there are finds of farms dating back to the Iron Age/
Medieval Ages. Further south similar sites are located by Sandvatnet where the D1-corridor passes through in a
tunnel.
• Where the D1-corridor crosses Ognadalen in Bjerkreim there is only a few scattered prehistoric findsites. At the
existing farmyard at Gravdal there are remnants of rural settlements from the Iron Age. Remnants of rural
settlement as well as a burial mound are also found at Grasdalen further south.
• At Nævelandsvatnet east of Hellvik there are several findings of settlements in the Iron Age near the D2corridor
• Lauvåsen is a significant visible hill west of Egersund Station with one burial site including three burial
mounds from the Iron Age. Alternative D2 passes in a tunnel under the hill.

Cultural-historical Urban Areas (NB! Registry)
The NB! Registry is a database of cities and towns in Norway with historically important cultural environments.
Areas in 75 Norwegian cities are included in the register, and portray the Norwegian city history through up to 1200
years. The NB! Registry indicates the areas where special consideration must be taken in connection to further
management and development.
•

“The Wooden Town of Stavanger” is the largest wooden city in Europe, which characterizes the entire city and
gives it its charm. The wooden town includes buildings from around 1850 until World War II. This means that
the settlement includes many styles, and represents the following periods: Classicism, Swiss Chalet style, Art
Nouveau, Neo-Classicism and Functionalism. Though the older style elements were expressed in later styles,
the styles have not adhered to one another giving the settlement a varied appearance. The railway alignments is
located within the wooden town of Stavanger, but in the same route as the current double-track between
Stavanger and Sandnes. In addition to the wooden town of Stavanger, there are three sub-areas found on the
Directorate for Cultural Heritage’s list of “National Culturally Historic Urban Areas”: Gamle Stavanger (Old
Stavanger), Misjonsmarka, and the city center. None of these areas are impacted by the railway alignments
directly, though the station area is planned right next to the sub-area of the city center on the south side of
Breiavatnet. The station area for the existing railway is located in the same place.

•

Sandnes has two neighbourhoods on the Directorate for Cultural Heritages list over “National Culturally
Historic Urban Areas”. One area is Langgata, which is located in Sandnes center close to the planned station
area. The urban area constitutes a distinct city neighbourhood with dense development in a grid pattern in
accordance to the city plan when Sandnes became a trading center. The settlement consists of residential,
acquisition and industrial buildings, reflecting the different eras in the development of the city as trading and
manufacturing as the city’s most important industries. The area has a uniform appearance and shows it has
developed over time, though it is also distinguished by a number of changing and modernizing of older
buildings, especially from the 1960-1970s. The Norestraen area is located along Strandgata and documents the
oldest self-covered buildings along the main thoroughfare between Stavanger and Jæren, and was the first
stage in the development of Sandnes as a town and later village. The city life of the past is presented in a
pleasant manner with the old street, contact with the sea, and diverse buildings.

•

Egersund center is named on the list of “National Culturally Historic Urban Areas” by the Directorate for
Cultural Heritage. The urban area is not impacted by the proposal.

Important Cultural Landscapes
Cultural landscapes reflect an area’s natural conditions, social conditions, and history. Sense of place and regional
identity are closely related to the character of the landscape. The records contain information about regional and
locally important landscape areas.
On the corridor between Stavanger and Egersund there is a cultural landscape area with a regional value, found in
Tjennsvoll / Mossige in Time Municipality. The area includes rolling moorland with birch and oak grazing forests
in the lower areas to the west and grassy / swampy moors on the higher areas to the east. All fields and pastures are
fenced with stone fences. This particularly valuable cultural landscape is located between two alignment
alternatives for the high-speed railway and is not impacted by the proposal.

Figure 4-20: The summer house of the writer Arne Garborg, and the stone sculpture
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Summary of impacts
Alternative B and 2* have the highest level of conflict, because of a high number of direct and indirect conflicts
with cultural heritage areas across Jæren. The conflict with Jærmuseet will require adjustments of the alignment.
D2 is judges as slightly better than D1, but the difference is not very significant.
Table 4-19: Ranking of alternatives within the section.
Section: Stavanger - Egersund

Theme: Cultural Heritage

Rank no 1

Rank no 2

Rank no 3

Rank no 3

D1

D2

2*

B

Table 4-20: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Stavanger - Egersund

Theme: Cultural Heritage

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage
areas (lines)

0

D1

Archeological monuments and other protected cultural heritage
areas (areas)

0,4

D1

Archeological monuments and other protected cultural heritage
areas (spots)

Number of spots: 2

Area (hectares)

Figure 4-21: Bjerkreim- alternative D1 will cross Ognadalsvassdraget south of Eikeland.

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

15

D2

Archeological monuments and other protected cultural heritage
areas (lines)

0

D2

Archeological monuments and other protected cultural heritage
areas (areas)

0,4

D2

Archeological monuments and other protected cultural heritage
areas (spots)

Number of spots: 1

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

14

2*

Archeological monuments and other protected cultural heritage
areas (lines)

0

2*

Archeological monuments and other protected cultural heritage
areas (areas)

2,5

2*

Archeological monuments and other protected cultural heritage
areas (spots)

Number of spots: 5

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

15

B

Archeological monuments and other protected cultural heritage
areas (lines)

0

B

Archeological monuments and other protected cultural heritage
areas (areas)

2,5

B

Archeological monuments and other protected cultural heritage
areas (spots)

Number of spots: 5

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

15
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4.2.2

Section 2: Egersund – Flekkefjord

General description
The area between Egersund and Flekkefjord is sparsely populated along the proposed corridor for the HSR. We can
split the corridor in two sections:
•

•

Egersund - Sokndal. Egersund has traditionally been an important fishing harbour. Urban settlements
appeared in the 15th century. Egersund Fayance factory was important for the town development. There are still
a large number of wooden houses in Egersund. The railway between Stavanger and Egersund was opened in
1878. Some of the central Egersund houses are among the best preserved late Empire style wooden buildings in
Norway. There are numerous Stone Age localities (400 – 600 BC) in Egersund, especially along fjords and
around Eigerøy. In Egersund there are many visible cultural monuments and findsites of farm constructions
from the Iron Age. The landscape in this area contains stoneyards serving as both property boundaries as well
as fences for grazing animals.
Sokndal – Lafjord. Sokndal is an old fishing village, and the river Sokna runs through the valley. As shown on
the map there is a higher density of cultural monuments and sites in Sokndal than any other place along the
corridor between Egersund and Flekkefjord.

Values and impacts

Cultural - Historical Urban Areas (NB! Registry)
Flekkefjord is on the list of “National Culturally Historic Urban Areas” from the Directorate of Cultural Heritage.
The high-speed railway does not impact Flekkefjord center, as the alignment alternatives are located further south
in a bridge over Lafjorden.
Summary of impacts
Due to the high proportion of tunnels, the conflict level in this section is low. The alternative 2* corridor in the
north, which crosses the hilly landscape, has in general less conflicts with cultural monuments and sites than the
alignments in the south along the coast.
Table 4-21: Ranking of alternatives within the section
Section: Egersund - Flekkefjord

Theme: Cultural Heritage

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-22: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Egersund - Flekkefjord

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

D1

Archeological monuments and other protected cultural heritage areas
(areas)

0

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

0,007

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

0

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

2*

Important Cultural Landscapes

0

At Hestafjellet south of Svinland the corridor of alternative B passes in tunnel under remnants of an ancient
farm dating back to the centuries before 1537. The protection is unresolved.
Close to Brattekleiva west of the line we find a settlement area, the dating is still uncertain.
Jubavikhelleren, an area of settlement. The dating is still uncertain.

2*

Cultural-historical urban areas (NB-register)

0

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0,2

Important Cultural Landscapes
In the corridor between Egersund and Flekkefjord, Ørsland in Sokndal Municipality is a cultural landscape area
with regional value. In this area there are two farms in hilly terrain, with the lands primarily wooded. The area is
varied, with several types of cultural landscape types and many cultural heritage features. It is especially rich in
stone structures such as stone fences, old roads, ground walls, and rocky ditches. The alignment for Alternative 2*
is located relatively close to this valuable cultural landscape, though the area is not impacted by the proposal.

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Protected Cultural Monuments
• South of the railway station in Egersund the corridors splits before the crossing of Slettebøvatnet. The 2*alternative in the north crosses over to Mjølhus on a bridge, and the alignment will pass very close to Lia,
where there are three burial mounds dating back to the Iron Age. North of the corridor, there are finds of a farm
construction dating back to the Iron Age, the place is named Skøjen.
• At Horvevatnet, south of Nodlandsvatnet, there is a mountain landscape with some deserted farms from the Iron
Age. The 2* corridor passes the area in tunnel.
• Close to the D2-alternative southeast of Egersund we find Stølsvarden, a farm from the Iron Age. Further east
another farm from the Iron Age, Vatland, is situated by the lake Kolltjørna
• East of the D2-alternative there is a findsite called Beringsdalen - a settlement area dating back to the Iron Age
and to the Middle Ages. East of Beringsdalen there is a defense construction dating back to the Iron Age,
Beringsfjeldet.
• Close to Rekedal between Egersund and Sokndal there is a burial monument dating back to the Iron Age. This
site is in conflict with the D1-alignment.
• Helplehaugen on Vardafjellet west of Sokndal is a burial monument dating back to the Iron Age. The site is
located near the D1 and D2 alternatives
• Manneskaret at Sandvarmyrene in Vardafjellet is a burial monument dating back to the Iron Age. This cultural
site is located in the D2-corridor, and will be affected.
• Close to the alternative D2 in Sokndal we find Tveideråsen, a burial ground from the Iron Age.
• Skutevikodden east of Lafjord is a harbour area from the 18th century. On the other side of the bay we find
another harbour area, where the dating is more than 100 years back. None of these will be directly affected.
• Close to the bridge on alternative 2* on the east side of Lafjorden there is a settlement dated back to the Stone
Age.
Near the B-alternative north of Egersund, the following areas are registered
•
•
•
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4.2.3

Section 3: Flekkefjord – Mandal

General description
• Feda has a sheltered harbor and well preserved old wooden buildings. Feda church is from 1802, and close to
the building we find a burial ground and a burial mound.
• East of Flekkefjord we find a district with hills, moorlands and woods in combination with agricultural areas in
the valleys, as in Lyngdal.
• Lyngdal is located in a fjord with short distance to the mountains. Lyngdal prospered on maritime trade, and
finds tells about early settlement dating back to the Stone Age.
Values and impacts
Protected Cultural Monuments
• On the east side of Lafjord, the D1 and D2-alternatives pass nearby protected areas of early settlement at
Øygarden.
• The Alternative 2*over Lafjord crosses close to Sveigeholmane on the east side of the fjord. This is a findsite
where the dating is unknown and the protection is unresolved.
• On both sides of Fedafjorden all alignments are partly located near an old road, Postveien, from before 1537.
• The corridor for alternative 2*, D1 and D2 is passing Lyngdal to the north and in this area there are a lot of old
buildings. There are numerous protected cultural monuments at Rom and Bringsjord, Fruberhauen and Kong
Brings mound dated back to the Iron Age.
• In the mountains between Lafjord and Fedafjorden there are some sites of settlement dating back to the Stone
Age, but all the alignments pass these areas is in tunnel
• In the area between the lines close to Møskeland we find a sits, the protection is unresolved, the area might be
affected.
• At Optedal east of Lyngdal the proposed corridor for alternative 2*, D1 and D2 crosses over an old road
construction.
• West of the Kvineshei tunnel, alternative B crosses Espeland on a bridge. The proposed corridor passes close to
two protected defense constructions dating back to the Iron Age - Borghamaren and Muråsen.
Important Cultural Landscapes
On the corridor between Flekkefjord and Mandal, Feda in Kvinesdal Municipal is a cultural area of regional value.
The area contains well-preserved buildings along the river and forms a distinct landscape. The high-speed railway
alignment alternatives 2*, D1 and D2 are in bridges over Fedafjorden west of E39 and will be visible seen from the
valuable cultural landscape of Feda. The area is not directly impacted.
Cultural - Historical Urban Areas (NB! Registry)
Mandal center is on the Directorate of Cultural Heritage’s list of “National Culturally Historic Urban Areas”. The
national value of Mandal lies in the overall urban environment, streetscapes, squares and buildings in context with
the landscape, history and relation to its surroundings. Mandal center is not impacted by the proposal. The remote
visual impact will be negligible, since the railway goes in bridges over Mandalselva north of the E39
Summary of impacts
The conflicts in this section are mainly connected to the fjord crossings and the alignment near Lyngdal. The
conflict level is in general low, and the differences between the alternatives are small. B is ranked as the best
alternative, followed by 2*. The difference between D1 and D2 is not significant, and they are ranked equal.
Table 4-23: Ranking of alternatives within the section
Section: Flekkefjord - Mandal
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Theme: Cultural Heritage

Rank no 1

Rank no 2

Rank no 3

Rank no 3

B

2*

D1

D2

Table 4-24: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Flekkefjord - Mandal

Theme: Cultural Heritage

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

D1

Archeological monuments and other protected cultural heritage areas
(areas)

0,1

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 3

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

0,1

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

0,04

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 3

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Area (hectares)

Environmental values and Impact Assessment
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4.2.4

Section 4: Mandal – Lillesand

General description
The alignments for alternative 2*, D1 and D2 follow almost the same corridor, with some small deviations. The
corridor is closer to the coast than in the previous section.
The railway in Mandal is located outside the city center, at the east side of Mandalselva. In this area we have
cultivated land, and it seems to have traces of human activity for a long time.
In Søgne there are lot of traces of human activity from the Iron Age. Also In Kristiansand and in the section
towards Kjevik/Topdal there are several areas with high density of cultural monuments.

Summary of impacts
In this section there are a few severe conflicts that make the overall conflict level moderate to high for the
alternatives 2*, D1 and D2: Eg in Kristiansand, the areas by Topdalselva east of Kjevik and Fyresmoen in
Lillesand. The 2* alternative seems to have the lowest conflicts with these areas, but the difference is small. In
general, alternative 2* have some more conflicts in the rest of the section, and therefore it is ranked as no. 4. The Balternative has a low level of conflict and is ranked as no. 1.
Table 4-25: Ranking of alternatives within the section
Section: Mandal - Lillesand

Values and impacts
Protected Cultural Monuments and Sites
• Close to the proposed station in Mandal at Myran therer are findsites from before the Reformation in 1537.
• At Kleppsand east of Tangvall in Søgne there is a quite large settlement from the Iron Age, but most of it has
been removed earlier due to road construction.This area is in conflict with the alternatives 2*, D1 and D2.
• The proposed station area in Kristiansand is located in the north of the city center close to Eg Hospital. Close to
the lines there are traces of iron production facility dated to the late Iron Age. Close to this area we find a burial
mound. Development of a station in the area could cause a severe conflict.
• At Justvik east of Kristiansand there are two cultural sites with traces of cooking pits, these will be affected.by
the alternatives 2*, D1 and D2. Here is also a farm which is protected by law.
• Further east we find settlement dated back to the Stone Age at Svandalsheia and Kvernhusdalhelleren.
• By Topdalselva, north- east of the Kjevik airport there is settlement areas dated to the Iron Age. All the
alternatives 2*, D1 and D2 are crossing the area.
• South of the alignments north of Glamslandsvatnet east of Lillesand, there is a burial ground dated to the Iron
Age.
• In the Fyresmoen area near the proposed station in Lillesand, there are a lot of cultural monuments. None of the
findsites will be directly affected, but the alternatives 2*, D1 and D2 will cross the important cultural landscape.
South of Fyresmoen is Vestre Moland Church, from the Middle ages. See description of the area below.
• The B-alternative through Songdalen will pass close to two protected areas with settlements and grave fields
from the iron Age.It will also partly affect remnants of an old road (Nordmannsvegen)
Important Cultural Landscapes
In the corridor between Mandal and Lillesand, Tveiteraet is a cultural landscape area with regional value. This is a
beautiful agricultural village located on a well-known and large moraine area, Raet. Here there are beautiful farms
with uniform architectural style and colours. There are several monumental trees in the farm yards. Some stone
fences in open spaces form important lines through the landscape. Grazing is found along creek and ravine valleys
and on old meadows and pastures. The area is located between the alignment for Alternative B and the other
alignment alternatives, and is not impacted by the proposal.
Cultural - Historical Urban Areas (NB! Registry)
Kristiansand has four neighbourhoods on the Directorate of Cultural Heritage’s list of “National Culturally Historic
Urban Areas”. These are Kvadraturen, Murbyen, Posebyen and Solbygg, all of which are located in relatively good
distance from the high-speed railway alignment. The high-speed railway goes over a bridge across Otra at the
elevation of the hospital in Eg, where the station area is planned. The bridge could be seen from the river walk in
the neighbourhoods of Kvadraturen and Posebyen. Kristiansand has largely preserved the town plan for
Kvadraturen, and is considered to be one of the best preserved Renaissance towns in Europe. The plan of the city
itself is perhaps the most important cultural monument in Kristiansand, with the visual axis extending the streets
towards Baneheia, the sea, and the river.
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Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

D2

2*

Table 4-26: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Mandal - Lillesand

Theme: Cultural Heritage

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas (lines)

D1

Archeological monuments and other protected cultural heritage areas
(areas)

1,1

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 3

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D2

Archeological monuments and other protected cultural heritage areas (lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

1,4

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

2*

Archeological monuments and other protected cultural heritage areas (lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

2,4

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 4

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

B

Archeological monuments and other protected cultural heritage areas (lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0,1

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Area (hectares)
0
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4.2.5

Section 5: Lillesand - Risør

General description
The planned corridor for alternative 2*, D1 and D2 between Lillesand and Risør can be divided into two different
parts:
•
•

Lillesand – Arendal
Arendal – Risør

Summary of impacts
The most sevre conflict in this section is the Dømmesmoen area north of Grimstad. Adjustments of the alignments
should be studied. Alternative B has no sevre conflicts and is ranked as no. 1. Alternative 2* has a little bit less
conflicts than D1 and D2, also with respect to Dømmesmoen.

Table 4-27: Ranking of alternatives within the section

The part from Lillesand to Arendal is quite close to the coast, in areas where there is a lot of traces from human
activity in the past, and hence a high density of protected areas.

Section: Lillesand - Risør
Rank no 1

Rank no 2

Rank no 3

Rank no 4

From Arendal the corridor to a larger degree is loctated in more elevated woodland areas, and the density of cultural
monuments are lower than in the southern part of the section.

B

2*

D

D2

Values and impacts
Protected Cultural Monuments
• At Kaldvell North of Lillesand there is many cultural sites south of the corridor, settlement areas from the Stone
Age. None of the findsites will be directly affected.
• At Buhavpallen south of Reddalsvannet the corridor could affect a graveyard from the Iron Age. There are
more findistes close to this site.
• At Vollene south of Landvikvannet there is settlement areas dated to the Iron Age. These could be affected by
the 2* and D2-alternatives.
• Husefjellegra south of Landvikvannet is a settlement area dated to the Stone Age. This area could be affected
by the 2* and D2-alternatives.
• At Tjore between Landvikvannet and the fjord we find Tjoresteinen – a defence construction dating back to the
Iron Age, changed in the 17th and 18th century.
• East of the proposed station area in Grimstad the corridors will pass through the Dømmesmoen area.
Dømmesmoen is a large area used for educational purposes in the 18th century. The farm and school facility
consists of 25 buildings constructed in the period from 1700 to 2002. Buildings, gardens and park facilities
have great cultural history value. There are also about 50 burial mounds, stone monuments and monoliths from
200-600 BC.
• At Nymo north of Grimstad there are cultural monuments along Fjæreveien, 5 graveyards dated to the Iron
Age. Some of these could be affected by the 2*-alternative. Fjære Church is located in the same area, north of
the 2*-alternative.
• Alternative D1 passes quite close to Øyestad church at Rykene
• Kjempefjell is a defence construction from the Iron Age, located in the hills between Arendal and Tvedestrand
at 100 - 122 meters above sea level. The D1-alternative passes south of the site.
• At Tjuvåsen south of Fiane there is a grave field dating back to Iron Age. There is also a defence construction
on the hill, and at the highest point there are two clearing mounds. The site will not be directly affected by the
corridors.
• At Kleiva /Dalene east of fv. 113 in the north of Tvedestrand there is a coal mine construction dated to Iron
Age. Close by there is a burial field – Kjempehaugen.
Along the new alignment of the B-corridor in Vegårshei, there is not registered any protected areas.
Important Cultural Landscapes
On the corridor between Lillesand and Risør, there are several less valuable cultural landscapes with regional value.
These are Furøya and Lyngør in Tvedestrand Municipality, Frøyna in Risør Municipality, Eikelands Verk and
Melås / Melåshøydene in Gjerstad Municipality and Kvisli in Vegårshei Municipality. The areas are far away from
the high-speed railway alignments and are not impacted by the proposal.
Cultural - Historical Urban Areas (NB! Registry)
The centers of Lillesand, Grimstad, Arendal, Tvedestrand, and Risør have neighbourhoods that are on the
Directorate for Cultural Heritage’s list of “National Culturally Historic Urban Areas”. The high-speed railway
alignments roughly follow the E18 on the corridor from Lillesand to Risør. None of the mentioned NB! areas will
therefore be impacted by the proposal.
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Table 4-28: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Lillesand - Risør

Theme: Cultural Heritage

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas (lines)

0

D1

Archeological monuments and other protected cultural heritage areas (areas)

2,8

D1

Archeological monuments and other protected cultural heritage areas (spots)

Number of spots: 3

D1

Important Cultural Landscapes

4

D1

Cultural-historical urban areas (NB-register)

0

D2

Archeological monuments and other protected cultural heritage areas (lines)

0

D2

Archeological monuments and other protected cultural heritage areas (areas)

3,1

D2

Archeological monuments and other protected cultural heritage areas (spots)

Number of spots: 3

D2

Important Cultural Landscapes

3

D2

Cultural-historical urban areas (NB-register)

0

2*

Archeological monuments and other protected cultural heritage areas (lines)

0

2*

Archeological monuments and other protected cultural heritage areas (areas)

1,3

2*

Archeological monuments and other protected cultural heritage areas (spots)

Number of spots: 2

2*

Important Cultural Landscapes

1

2*

Cultural-historical urban areas (NB-register)

0

B

Archeological monuments and other protected cultural heritage areas (lines)

0

B

Archeological monuments and other protected cultural heritage areas (areas)

0

B

Archeological monuments and other protected cultural heritage areas (spots)

Number of spots: 1

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Area (hectares)
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4.2.6

Section 6: Risør - Porsgrunn

General description

The proposed corridor for alternative D1, D2 and 2* between Risør and Porsgrunn have almost the same
alignment until they part for a distance between Vissestad and Mevann in Bamble.
Values and impacts
Protected Cultural Monuments
• Tofttjerndalen east of Brokelandsheia is a protected settlement area. The corridor passes in tunnel
• Close to alternative D2 in Bamble there is a burial ground, Flattjern by Vestre Engvann, dated to before 1537.
• Ulvekula at Vestre Rosland south of E18 in Bamble is a graveyard from the Iron Age. This will be affected by
the D2-alternative.
• Close to Rosland there is a burial ground from before 1537.
• At Vestre Rosland and Østre Rosland there is also traces of an old road construction from the Iron Age, the
status is unresolved.
• Between the alternative D2 and D1 at Valle in Bamble there is a burial ground dated to the Iron Age.
• Near alternative 2* close to Flåte in Bamble, there is a huge amount of cultural monuments and sites. At Neset
and Flåtekåsa there is a burial ground dated to the Iron Age.
• At both sides of the corridors on the east side of Vollsfjorden there are traces of a construction of defense,
Ørviksåsen, dated to the Iron Age. This will not be directly affected by any of the alternatives.
• There are many cultural monuments and sites between Vollsfjorden and Skienselva, but because of tunnel
sections in all alternatives, conflicts are avoided.
• Close to the bridge over Skienselva, at Bøle, there are remains of a ship from the Medieval Ages.
• Buerflata at Borge have traces of settlement and activity in a long historical period from the Bronze Age and to
the Iron Age. This area is located above the Boregeåsen tunnel for alternative 2*, D1 and D2.
• At Borgestad there is finds from the Stone Age, but these are not in conflict with the alignments. The Borgestad
farm with buildings from the 18th and 19th century is protected
• The proposed alignment between the Borgeåsen tunnel and the existing station in Porsgrunn passes nearby
three groups with old buildings from late 1700.
Important Cultural Landscapes
On the corridor between Risør and Porsgrunn, Bamble Church-Esa-Hvalvika is a cultural landscape area with
regional value. This is a typically coastal agricultural landscape with unique and beautiful landscape forms. Here
the undulating landscape in a mosaic of low wooded hills, steep cliffs, smooth rocks and agricultural areas on old
marine deposits in open landscapes or narrow fissure valleys. The culture landscape area is not impacted by the
proposal.
Cultural - Historical Urban Areas (NB! Registry)
• Kragerø center, Brevik center and Langesund center contain NB! Areas. These are not impacted by the
proposal.
• Skien has two neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally Historic
Urban Areas”. These include the center with the Middelalderbyen (Medieval Town) and Snipetorp. None of
these are impacted by the high-speed railway proposals, as the alignments go on bridges across Skienselva
south of Menstadbrua. The remote visual impact of the proposal is insignificant.
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Summary of impacts
Alternative B will be the best alternative, with the lowest level of conflicts. All the other alternatives will pass
nearby valuable areas in and around Porsgrunn. The 2* alternative has some more conflicts than the D-alternatives.
The differences between D1 and D2 are not significant, and they are ranked equal.
Table 4-29: Ranking of alternatives within the section
Section: Risør - Porsgrunn

Theme: Cultural Heritage

Rank no 1

Rank no 2

Rank no 2

Rank no 4

B

D1

D2

2*

Table 4-30: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Risør - Porsgrunn

Theme: Cultural Heritage

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

D1

Archeological monuments and other protected cultural heritage areas
(areas)

0

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

D1

Important Cultural Landscapes

0

D1

Cultural-historical urban areas (NB-register)

0

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

0

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

D2

Important Cultural Landscapes

0

D2

Cultural-historical urban areas (NB-register)

0

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

0,2

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 2

2*

Important Cultural Landscapes

0

2*

Cultural-historical urban areas (NB-register)

0

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Area (hectares)

Environmental values and Impact Assessment
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4.2.7

Section 7: Porsgrunn - Tønsberg

General description
The areas along the coast in Vestfold are very rich in cultural heritage monuments. The proposed corridor for
alternative 2*between Porsgrunn and Tønsberg pass through these areas. The 2*-corridor can roughly be divided
into three parts:
•

•

•

Porsgrunn–Eidanger is an urban area which has developed from the Osebakken district, an old suburb to the
city of Porsgrunn. This area consists mainly of wooden houses and a large portion of private dwellings/houses,
but also of building with commercial activities and remains of older farms. The plans for a high-speed railway
touches a newer segment of this area, which is seen as “pockets” along the road leading down to the Porsgrunn
river. The area is condensed with modern apartment blocks as well as more recent industrial/commercial
complexes etc. Through Vallermyrene and towards Eidanger, the area is composed by remains of older
agricultural buildings, industry, quarries/gravel and sand pits and large traffic junctions. Culturual Heritage sites
describing “people’s movements in earlier times” is typical for this area.
Between Eidanger and Larvik the landscape consists mainly of forests and uncultivated areas. In an
agricultural context, these are marginal areas. The frams have traditionally been entirely dependant on the
resources of the forest and the uncultivated areas. The water-saw mill and the development of the timber
industry during the 16th and 17th centuries made the area attractive for industrial development, and soon coalmining for the ironworks became an important activity. With the founding of the County of Larvik in 1671, the
control of the forestry and the saw mills in the Vestfold-area became the responsibility of the Count/Earl, and
was connected to the industrial activities of Fritzøe Verk. The population is scattered. Small and lengthy
valleys containing small farms and scattered patches of land is characteristic for this area. Small farms
populated by loggers as well as coal mine dwellings are typical sites of cultural heritage from more recent
times. Older segments/portions of “The Kings road” (kongeveien) from the 18th century can be seen several
places. From the prehistoric time, stone age settlements are dominating. They tell us about a coastal landscape
of previous times and how this landscape was exploited, when the seal level was much higher than today –
before and after the land rise of the last ice age. There are many findsites between 90 and 130 meters above sea
level. This indicates that the findings are from 9–10 000 years old. In Norway, these are among the oldest
settlements to be excavated/examined. This knowledge is quite recent and has been strengthened as a result of
the examinations connected to the planning of the new E18 and the new Vestfold railway.
Larvik–Tønsberg At Farriseidet and Hammerdalen the railroad tracks enter one of the most important
industrial-historical landscapes, while it at the same time crosses the Vestfold moraine/ra. The suggested
alignment then passes the lush agricultural villages of Vestfold just outside the perimeters of the moraine. This
landscape has provided good conditions for early agricultural settlements and the growing of grains. The sites
of cultural heritage are to a large extent related to agriculture and have a large span of time. From pre-historic
times, burial sites and in particular burial mounds and stone settings are typical, but also examples of Rock Art,
like cup and ring marks and figures, in addition to fossil traces of cultivation. The Cultural landscape shifts
between open dirt tracks and smaller outlying patches situated on north-south ridges, which are typical of the
area, and which often guide the placement of the farm-buildings. Many farmyards have older houses, many of
which date back to before 1850. The suggested itinerary touches some of the older village settlements in the
outskirts of the city of Larvik as well as Sandefjord, but has a railway station situated in the city center of
Tønsberg – which traditionally has been considered to be the oldest city in Norway, probably founded around
the year 1100.

In the assessments of values and impacts, the sections of the alignment that already are planned or built, are left out.
Amon these are the sections between Porsgrunn and Larvik, Tønsberg – Barkåker and Nykirke – Holm.
The inner corridor passes through areas without the same density of cultural sites. Though, there are some important
finds in Bjørkedalen east of Porsgrunn.
The B-corridor has no new alignments in this section.
Values and impacts
Protected cultural monuments
Outer corridor
• There are no protected cultural monuments and sites in the town area of Porsgrunn. In the south, however, by
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•
•
•
•
•
•
•
•

Kallemyrene, settlements from the Stone Age and Bronze Age are registered in the vicinity of the proposed
high speed rail corridors.
Hammerdalen by Farriselv is one of the most important and oldest industrial environments in this region, with
traditions back to the Medieval Ages. The area is chosen as one of seven pilot projects in Riksantikvarens
program in 2006.
After Farriseidet, the planned corridor passes near Bøkeskogen, which has one of the largest burial grounds in
the country. This burial ground, however, is not found in a daylight zone.
Yttersø is a manor by Lågen dating from the first part of the 19th century. The buildings and gardens are a part
of an area of protection. The railway will cross Lågen and Yttersø, and the corridor will affect the garden in the
north. On the other side of Lågen, a bit further east, we find Bisjord, a protected farm in the same category.
In the area north of the bridge on the eastern shore of the river Lågen, just outside the planned corridor, a Stone
Age locality has been registered.
The cultural landscape between Larvik and Sandefjord has numerous protected cultural monuments and sites.
The proposed high speed railway passes outside these areas, except at Bergan, where the corridor enters a small
ridge containing several Stone Age localities.
Between Jåberg and Skiringssal, cultural monuments like settlement areas with cooking pits, grave monuments,
cup and ring marks and a stone monument – dated to the Stone Age, Bronze Age and Iron Age - increases in
both density and variation. Several monuments will be affected in this area.
To the north of Sandefjord, between Påskeåsen and Stange the 2*-alternative will affect a huge graveyard dated
to the Iron Age. We find similar localities nearby, at Råstad, but they will probably not be affected.
The Medieval quarters of the town of Tønsberg are protected, and there are many protected cultural remains.
Areas close to the Medieval are regulated to areas of special conservation according to thematic maps for
cultural monuments and sites in the Municipality plan 2008–2020. Alternative 2* passes outside the medieval
town. The northern part of town will, however, be affected. Establishing a new station could also affect some
buildings of cultural heritage value.

Inner corridor
• Vallermyrene camp from the 2. World-war is a part of the Norwegian Armed Forces’ land conservation plans
(landsverneplaner). Alternativ D1 and D2 passes close to the camp, but the camp will probably not be affected.
• In Bjørkedalen, the D1/D2-corridor passes nearby several grave fields from the Iron Age.
• In Lågendalen, grave fields from the Iron Age are passed at Røsholt and Grini. One grave field location at
Holtan will be directly affected
• At Skjerven south of Hvittingfoss there is a larger grave field from the Iron Age near the corridor

Environmental values and Impact Assessment

•

Alternativ 2* with a new railwaystation will affect parts of this area, and concerns three blocks east of
Stoltenbergata, which have buildings from the last part of the 19th century and the beginning of the 20th century.
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Summary of impacts
With no new alignments in this section, alternative B will be the best alternative, without conflicts with cultural
heritage. The proposed corridor for alternative 2* have a lot of conlifcts and is ranked as no. 4. The alternative will
affect a part of Yttersø - a manor by Lågen dating back to the first part of the 19th century and will have several
conflicts with archeological findistes south of sandefjord. In addition, there are potential conflicts connected to a
new staion in Tønsberg The D1/D2 alternatives could have conflicts with a few findsites in Bjørkeldalen east of
Porsgrunn. There are no significant differences between these two alternatives.
Table 4-31: Ranking of alternatives within the section
Section: Porsgrunn - Tønsberg

Theme: Cultural Heritage

Rank no 1

Rank no 2

Rank no 2

Rank no 4

B

D2

D2

2*

Table 4-33: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Porsgrunn - Tønsberg

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

D1

Archeological monuments and other protected cultural heritage areas
(areas)

0,0008

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

D1

Important Cultural Landscapes

D1

Cultural-historical urban areas (NB-register)

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

0,0002

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 2

D2

Important Cultural Landscapes

D2

Cultural-historical urban areas (NB-register)

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

1,5

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 2

2*

Important Cultural Landscapes

2*

Cultural-historical urban areas (NB-register)

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0

Table 4-32: Yttersø manor in Larvik.
Important Cultural Landscapes
On the corridor between Porsgrunn and Tønsberg there is a large continuous cultural landscape area of national
importance and several areas of regional significance.
National Importance
• Gjerpensdalen is a lush agricultural landscape close to urban areas just to the east of the city of Skien. The
valley has land uses typical of large scale agriculture and is unique in the national context. The entire area is
covered with cultural heritage features such as vegetation belts, tree groups, forests, streams, farms, and farm
roads. Petroglyphs in the area also testify to a traditional cultural landscape. This valuable cultural landscape is
close to all alignments for the high-speed railway, but none of the proposed alignments impact the area.
Regional Importance
• In Larvik Municipality there are several important cultural landscape areas: Nedre Ono, Roligheten-Rauan,
Drengskilen-Kaugpang, and Indre Viksfjord. None of these areas are impacted by the alignment alternatives for
the high-speed railway. Roligheten-Rauan is located close to the high-speed railway Alternative 2*.
• Hafallen, Langøya, and Skravestad are important cultural landscape areas in Sandefjord Municipality and are
situated on the coast. None of these are impacted by the high-speed train alignments. Skjærgården east of
Nøtterøy also contains important cultural landscapes, but is not impacted by the proposals.
Cultural - Historical Urban Areas (NB! Registry)
• Porsgrunn has three neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally
Historic Urban Areas”. Two of these are located on the eastern side and are in the area of the railway
alignments: Osebrogata and Rådhusområdet. The high-speed railway touches Osebrogata, though Highway 36
(Rv. 36) is located in between.
• Both Larvik and Sandefjord have neighbourhoods on the Directorate for Cultural Heritage’s list, but none are
impacted by the proposals.
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Area (hectares)

0
0,04 Osebrogata

0
0,005 Osebrogata

0
0,03 Osebrogata
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4.2.8

Section 8: Tønsberg - Drammen

General description
The outer corridor between Tønsberg and Drammen can be parted in 5 areas.
•
•

•
•

Tønsberg–Barkåker will not be included in this report, since the plan is already approved and construction
work has started.
Barkåker–Borre: Alternativ 2* will affect the Vestfold Morain. The moraine characterizes the landscape
which opens up towards the Oslo fjord and Borrevatnet. The natural resources have given foundation for a long
history of settlements. There are numerous cultural monuments and sites from the Stone Age and to the
Medieval Ages. Typical findsites show traces of early settlement and agricultural activity. There are also
numerous farm buildings built before 1850. The Raveien has always been an important road, and it is registered
more old roads and tracks which leads to the moraine. The Medieval church in Borre has a central location on
the moraine, and the village Kirkebakken was earlier the center of administration. The church is located in
connection with the huge burial ground in Borre National park.
Borre–Nykirke. The area between Borrevannet and Nykirke is varied with a slightly undulating terrain. The
farm yards are often located near the hillsides. The farm build ings are characteristic for minor and mediumsized farms. Nykirke is an old chuch site from Medieval time.
Nykirke–Drammen will not be included in this report, the plan is already approved.

The inner corridor passes through areas without the same density of cultural sites as the outer corridor. Though,
there are some important sites at Hof, and an important industrial environment at Eidsfoss Iron Mill.
Values and impacts
Protected Cultural Monuments
Outer corridor
• By Ra, where the proposed alignment reaches the top of the Vestfold Moraine, the line will cross an area of
settlement and activities from the Bronze Age.
• After the tunnel through”Adal–Lørge” the 2*-alternative will cross east, and the findsites of settlement and
burial grounds from the Iron Age will probably not be affected. The corridor will cross a clearing mound dated
to the centuries before the reformation (1537).
• In Fogdeskogen west of Kirkebakken the proposed alignment will affect an area with numerous traces of
settlement and activities from the Stone Age. In the surroundings we also find traces of settlement and activities
dated to the Iron Age.
• Below the fram yard at Solberg in the cultural landscape ”Borrevatnet” there are findsites from the Stone Age
with unresolved protection.
Inner corridor
• At Hof the D1/D2 corridor passes an area with numerous cultural monuments. Several burial mounds and grave
fields are registered. The corridor will not affect the grave sites, but could come in conflict with some sunken
roads in the hills to the west of the agricultural areas.
• At Eikeren, the corridor passes on a bridge 400-500 m outside Eidsfoss verk. Eidsfoss verk is an old iron mill,
established in 1697. The area is an important industrial environment witt several protected buildings.

•
•

•

located within the area, but is located east of the existing railway.
Slagen-Rom in Tønsberg Municipality. The area is located east of Rv. 19 (Highway 19) with a good distance
from the high-speed railway alignments. The cultural landscape is not impacted by the proposal.
The cultural landscape areas of Adal, Lørge and Fjugstad, as well as Vestmanrød National Park in Horten
Municipality are located on the moraine and fit naturally together. Fjugstad is a well maintained farm with
allées, hilly field patches and large specimen trees. The National Park is located north in the area, with Borre
grave sites that are a cultural heritage remnant of national significance. The cultural landscape area is adjacent
to the high-speed railway alignment Alternative 2*, with Adal, Lørge on the west side of Fjugstad, and
Vestmanrød National Park on the east. The alignment for the high-speed railway goes in tunnels right between
these areas. The tunnel entrance will be just on the edge of the cultural landscape areas up to Rv. 19 (Highway
19).
Borrevannet is a lake dammed by the moraine and is naturally rich in nutrients. The shoreline is varied with dry
rounded rocks with juniper and rosebud plants to river banks with reeds, alder forests along beaches, and
swamplands. Borrevannet including the closest beach area is protected as a Nature Reserve. By Sande, the
farms to the south of the area have grand ash allées along the roads. In combination with the gardens with oak
and ash, large trees and buildings give the impression of a stately landscape. The landscape is varied from
interesting geological formations with steep lava walls to pastures and wetlands. The high-speed railway
alignment for Alternative 2* runs though the landscape in the area around the Sande farms in the south.

Cultural - Historical Urban Areas (NB! Registry)
• Tønsberg has four neighbourhoods on the Directorate for Cultural Heritage’s list of “National Culturally
Historic Urban Areas”. These are Enggata, Halfdan Wilhelmsens gate, Kapteins Hoffs allée and
Middelalderbyen (the Medieval Town). Tønsberg’s medieval traces are still visible, and provide diversity to the
urban landscape. The city has no preserved medieval buildings, though it has many ruins. The city center’s
urban structure is still medieval. The high-speed railway in Alternative 2* goes through Tønsberg center and
will come through the landscape east of the medieval town and pass the downtown quarter which is adjacent to
the medieval town. None of the NB! Areas are directly impacted by the high-speed railway, though the proposal
will have a visual impact, particularly on the medieval town. The station area is planned right up to the
medieval town.
• Kirkegata in Holmestrand is on the Directorate for Cultural Heritage’s list of “National Culturally Historic
Urban Areas”, and is adjacent to the high-speed railway in Alternative 2*. Kirkegata has one of Holmestrand’s
most continuous collection of older buildings from 1700-1800s, including among others the Fattighuset from
1762 (protected by measure), the Police Station from 1864 (protected by regulation) and Holmestrand Church
with its characteristic Y-shape. The church was protected in 2008. The high-speed railway in Alternative 2*
runs in a tunnel through this corridor, to ensure that the NB! Area will not be impacted by the proposal.
• The center of Drammen has seven neighbourhoods on the Directorate for Cultural Heritage’s list of “National
Culturally Historic Urban Areas”. The neighbourhoods of Bragernes (including the bridge between Bragernes
square and Strømsø square), Tollbugata and Øvre Sund are situated adjacent to the high-speed railway
alignments. The planned station area is located within the Tollbugata neighbourhood along the Drammen River.
• Kongsberg has three neighbourhoods on the Directorate for Cultural Heritage’s list, which include the center
west, Skrågata and Vinjes Street. The high-speed railway alignment Alternative B goes in bridges over the river
and can be seen especially in parts of the center west. The railway alignment runs mostly in a tunnel through
Kongsberg.

B- corridor
• Alternative B will cross through the Kings Silvermine in Kongsberg, in a tunnel in the south –east of the area.
The mine construction is protected by regulations (Forskriftsfredet kulturminne). The mine was founded in
1624 by King Christian 4 of Denmark - Norway.
Important Cultural Landscapes
On the corridor between Tønsberg and Drammen there are several cultural landscape areas with regional value:
•

Jarlsberg-Ilene in Tønsberg Municipality is the city’s closest cultural landscape, which includes manor
landscapes with Jarlsberg Manor as the focal point. Gullkronene Temperate Deciduous Forest Reserve is
located in the area, as well as Ilene Nature Reserve which preserves plant, bird, and animal life. The alignment
Alternative 2* for the high-speed railway is impacts the cultural landscape to the east, where the high-speed
railway follows the open landscape for a distance before it disappears into tunnels. The tunnel entrance is
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Summary of impacts
Alternative B has a high level of conflict, because the proposed alignment crosses the Kings Silvermine in
Kongsberg. The route will cross the area in a tunnel, but this could affect the mine. The Silver Mine is protected by
regulations (Forskriftsfredet kulturminne).
Also the new sections of alternative 2* have a high conflict level. South of Horten, the proposed alignment for
alternative 2* crosses an important cultural landscape at Adal–Lørge. Though, only a small part will be directly
affected. The proposed corridor will also enter an important landscape at Borrevatnet.
Due to this, alternative D1 and D2 are preferable with respect to consequences for Cultural Heritage. On this level it
is difficult to rank alternative D1 and D2, they are both ranked as no. 1.
Table 4-34: Ranking of alternatives within the section
Section: Tønsberg - Drammen

Theme: Cultural Heritage

Rank no 1

Rank no 1

Rank no 3

Rank no 4

D1

D2

2*

B

Table 4-35: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section

Tønsberg - Drammen

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

D1

Archeological monuments and other protected cultural heritage areas
(areas)

0,2

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

D1

Important Cultural Landscapes

D1

Cultural-historical urban areas (NB-register)

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

0,2

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

D2

Important Cultural Landscapes

D2

Cultural-historical urban areas (NB-register)

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

3

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 1

2*

Important Cultural Landscapes

167

2*

Cultural-historical urban areas (NB-register)

0,8

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

0,8

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 0

B

Important Cultural Landscapes

0

B

Cultural-historical urban areas (NB-register)

0
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Figure 4-22: The Kings Silvermine in Kongsberg.
0
0,8

0
0,8
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4.2.9

Summary of impacts for the entire corridor

Jæren is an area with very high density of Cultural heritage monuments, and hence, the 2* and B-alternatives have a
high conflict level in this section. Among the most important consequences, is a conflict with the Jær-museum at
Nærbø.

Table 4-37:The table provides an overview of the total area affected for each alternative in each of the data
sets/themes for the entire corridor between Stavanger and Drammen.
Section

Stavanger - Drammen

Alternative

Dataset

D1

Archeological monuments and other protected cultural heritage areas
(lines)

0

The most important impacts in from Kristiansand towards Lillesand, are the conflicts with settlement areas from the
Iron Age at Topdalselva (2*, D1 and D2), and the impacts on Fyresmoen in Lillesand. The Fyresmoen area will
partly be affected of the alternatives 2*, D1 and D2. This is an area with important cultural heritage value, where
we find a historical continuity with burial mounds from the Iron Age as well as old houses from the 19th century.

D1

Archeological monuments and other protected cultural heritage areas
(areas)

5,5

D1

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 13

In Grimstad, alternative 2*, D1 and D2 will have a severe conflict with the Dømmesmoen area, a large farm and
park area, earlier used for education, and with a large protected grave area from the Iron Age.

D1

Important Cultural Landscapes

4

D1

Cultural-historical urban areas (NB-register)

15

D2

Archeological monuments and other protected cultural heritage areas
(lines)

0

D2

Archeological monuments and other protected cultural heritage areas
(areas)

5,2

D2

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 9

D2

Important Cultural Landscapes

3

D2

Cultural-historical urban areas (NB-register)

14

2*

Archeological monuments and other protected cultural heritage areas
(lines)

0

2*

Archeological monuments and other protected cultural heritage areas
(areas)

10,7

There are small differences between D1 and D2. Even though the D1alternative has a higher number of tunnels, D2
has a slightly smaller number of conflicting interests and is ranked as no.2. To be able to do a more qualified study,
further research is required.

2*

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 19

2*

Important Cultural Landscapes

18

Table 4-36: Ranking of alternatives with respect to Cultural Heritage for the entire corridor.

2*

Cultural-historical urban areas (NB-register)

15

B

Archeological monuments and other protected cultural heritage areas
(lines)

0

B

Archeological monuments and other protected cultural heritage areas
(areas)

3,6

B

Archeological monuments and other protected cultural heritage areas
(spots)

Number of spots: 7

B

Important Cultural Landscapes

0

Cultural-historical urban areas (NB-register)

15

In Kristiansand, the proposed station area at Eg will affect protected cultural heritage monuments, traces of an iron
production facility dated back to the late Iron Age., and a burial mound.

From Larvik to Nykirke in Vestfold, the density of cultural heritage monuments is very high, and thus, the number
of conflicts is high in the 2*-alternative. Among the conflict areas are Hammerdalen and Yttersø manor in Larvik,
and several areas south of Sandefjord.
The inner corridor in Vestfold also has some conflicts, the alignments pass near by burial grounds in Hof and the
old industrial environment at Eikeren.
Summing up the total impacts for the entire corridor, B is the alternative with the least number of conflicting
interests. This is mainly because alternative B requires improvements of short distances. However, the conflict level
of the B-alternative though the Silver Mine can be considered as high.
Alternative 2* is ranked as no. 4 because of the high conflict level across Jæren and in the section from Larvik to
Nykirke in Vestfold.

Section: Stavanger - Drammen

Theme:

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D2

D1

2*

B
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4.3 Natural environment
4.3.1

Section 1: Stavanger – Egersund

General description
The areas between Stavanger and Egersund could be divided into three different groups:
•
•
•

The urban areas from Stavanger to Sandnes. These are mostly built-up areas with only minor remnants of
nature areas
The Jæren district, a wide, open cultural landscape. Characteristic elements with respect to valuable nature
areas, are rich wetlands in the agricultural areas and beach areas with a high biodiversity.
The Høgjæren district, with hills, moorlands and woodlands in combination with agricultural areas in the
valleys

The south-western part of Rogaland belongs to the boreonemoral vegetation zone. Noble deciduous forests
dominate on locations with good climatic expositions, while coniferous forests and birch dominate elsewhere. The
Høgjæren district belongs to the southern boreal zone, where the coniferous forests are more dominating, but
interspersed with areas of alder forest and fens.
Values and impacts
Protected Areas
The protected areas that are listed below are located within the alignment for the high-speed railway on the corridor
between Stavanger and Egersund.
•
•

Between Sandnes and Stavanger, there is one protected area, the Nature Reserve Gausel, where the purpose is
to preserve a lush temperate deciduous forest. The existing line being used, the reserve will not be affected.
Near Ganddal, the lake Stokkalandsvatnet is protected as a Nature Reserve. The main reason for the protection

Figure 4-23: From Urådalen special
landscape protection area. Photo
from Nature base.

•
•
•
•
•
•
•

•
•
•

Figure 4-25: Obrestadheia within the Synesvarden landscape protection area. Photo from Nature base.

•

Figure 4-24: From Lyngaland special landscape protection area. Photo
from Nature base.

is the wetlands with a very rich bird-life. , the lake is an important nesting habitat for various waterfowl. The
new lines will here follow the existing corridor, and will not affect the lake.
Further south towards Orstad there are two wetland reserves, Lonavatnet and Øksnevadtjønn, both important
bird-life areas with nesting locations for different wetland birds. Øksnevadtjønn is an important nesting area for
waterfowl. These reserves are both to the west of the corridor.
The southern part of Frøylandsvatnet near the centre of Bryne is protected as a special landscape area. The
reason for the protection is the rich avifauna, and the special quaternary geology with a large esker into the
lake. The 2* and B-alternatives will pass along the border of the reserve.
South of Bryne, the bogland Linemyra and the lake Smukkevatnet are both protected as Nature Reserves.
Linemyra is an open lowland marsh which is an important nesting habitat. Smukkevatnet is a nesting place for
several wetland species. Neither of these reserves will be affected by the new lines.
Søylandsvatnet Nature Reserve is a particularly valuable nesting area for many wetland species.
North of Ogna, the existing railway line passes through a sensitive area, in between the Jærstrendene special
landscape area and the Nature Reserve Bjåvatnet, a rich wetland area with a lot of nesting bird species. The 2*
and B alternatives will increase the width of the railway corridor, partly in conflict with the protected areas.
East of Ogna, by the Ogna river, there is a Nature Reserve, Rabali, where the purpose of the protection is to
preserve interesting oak forest stands.. This area will not be affected by the new railway
In the Høgjæren district, there are two protected special landscape areas in the municipality of Time. The
cultural landscape Lyngaland has pasture-lands and moorlands and several cultural heritage monuments. The
Urådalen area has a rich diversity, with deciduous forest with oak and birch, bog lands, moorlands, and pasturelands. Both areas are too far away from the lines to be affected
Between Hå and Time there is a large special landscape protection area, Synesvarden. Moor and marshland
areas demonstrate significant aspects of earlier cultural landscapes in Jæren. The only larger remaining area of
its kind. The D2 alternative passes this area in tunnel.
Further east, by the border between Bjerkreim and Time, there is a nature reserve called Trollhaug, The
purpose of protection is to preserve a flat bog and some hilly marshlands.
North of Egersund we find the Fotlandsvatnet Nature Reserve. This lake is protected due to its function as a
wintering area for swans and ducks. More than 150 swans are observed here at the same time. All alignments
are located more than 1 km away from the lake.
West of Fotlandsvatnet the D2 alternative passes near by the protected esker St. Olavsormen, which is quite
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unique in the national and regional context. It winds back and forth along the valley bottom and is distinctive
and classical in its appearance and location.
Wilderness-like areas
Between Sandnes and Egersund there are several minor and middle-sized wilderness-like areas in the Høgjæren
district. These are mainly hills and moorlands from 300 to 500 meters above sea level. Among the areas is the
Synesvarden landscape protection area. All alignments affect wilderness-like areas, D1 has the largest degree of
conflict, 2* and B have just a few conflicts.
Nature types
There are quite many nature type registrations with national or regional value in this area. The most important ones
not already are mentioned under protected areas are:
•
•

Andamarkene in Klepp, a wetland/pastureland area with flora of high value, in conflict with the 2*-alternative
Orstadmarkene in Klepp, non-fertilized pasturelands with a special flora. D1 and D2 will have conflicts with
this area
Hanabergsmarka and Auda-Motland near existing railway south of Nærbø, important moorland areas. The 2*alternative passes along the edge of these areas
The fen area Stavlandsmyra and the moorland area at Kvalbein near Vigrestad are both in conflict with the 2*alternative
Mossige, Botn and Lendemyrane in Time, important fen and pastureland areas
Fen areas Våland and Hellandsmyra in Time and Hå. D2 passes these areas in tunnel.
Several large moorland areas in Hå and Bjerkreim. The D1 and D2-alternatives have some minor conflicts with
some of these areas, which mostly are passed in tunnel
A large moorland area Ogna – Hellvik, wehre the 2*-alternative causes a major conflict

•
•
•
•
•
•

In total, a very high share of the Høgjæren district has registered nature types of regional (medium) or national
(high) value.
Species registrations
There are a lot of species registrations both on Jæren and in the Høgjæren district. Though, there are not so many in
the categories of high value. One of the most important ones is Søylandsvatnet in Bryne, a lake with several
registered red listed bird species. The lake is about 1 km west of the 2* alternative and the conflict level is believed
to be negligible. In Ognabukta and at Raunen there are living areas for several different wetland and seabird
species. The 2*-alternative will not have any major conflicts with these. A living area for the threatened species
corncrake (åkerrikse) is registered at Fuglestad and corncrake is also registered on several point locations in the
Jæren district. In the Høgjæren district there are several registrations of living areas for roe deer, deer and moose. In
general, the density of red listed species is much higher in the Jæren district than in the areas farther east.

Table 4-39: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section: Stavanger - Egersund

Theme: Natural environment

Alternative

Dataset

Area (hectares)

D1

Protected Areas

0

D1

Wilderness-like areas

22

D1

Species High Value

0

D1

Species Medium Value

22

D1

Nature Types Biodiversity High Value

20

D1

Nature Types Biodiversity Medium Value

2

D2

Protected Areas

0

D2

Wilderness-like areas

4

D2

Species High Value

0

D2

Species Medium Value

11

D2

Nature Types Biodiversity High Value

2

D2

Nature Types Biodiversity Medium Value

2*

Protected Areas

0,3

2*

Wilderness-like areas

18

2*

Species High Value

0

2*

Species Medium Value

2

2*

Nature Types Biodiversity High Value

21

2*

Nature Types Biodiversity Medium Value

6,5

B

Protected Areas

0,3

B

Wilderness-like areas

18

B

Species High Value

0

B

Species Medium Value

2

B

Nature Types Biodiversity High Value

21

B

Nature Types Biodiversity Medium Value

6,5

Summary of impacts
As shown in table 4-39, the 2*- and B-alternatives have the highest level of conflict with protected areas. These two
alternatives also have conflicts with several wilderness-like areas between Ogna and Egersund, but in total it is the
D1-alternative that affects the highest number of such areas. The D2-alternative is judged as the alternative with the
lowest leve of conflicts.
The B- and 2*-alternatives affect more areas of high value than the D1-alternative, but on the other hand, D1 to a
larger degree affects large, continuous nature areas. It is probably possible to adjust the lines in the existing corridor
in such a way that conflicts with areas of high value should be reduced. In the D1 alternative there is less potential
for such adjustments.
The ranking between the alternatives is shown in table 4-38.
Table 4-38: Ranking of alternatives within the section
Section: Stavanger - Egersund

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 2

Rank no 4

D2

2*

B

D1

Figure 4-26: 3D model showing an open D1 –section in the Høg-Jæren landscape

94

2

Environmental values and Impact Assessment

95

High Speed Rail Assessment Phase III – South Corridor

4.3.2

Section 2: Egersund – Flekkefjord

General description
The areas between Egersund and Flekkefjord are sparsely populated with an undulating, hilly landscape. The
district belongs partly to the boreonemoral vegetation zone, and partly to the nemoral zone. In the nemoral zone, the
forests are dominated by oak, and there is a high number of termophile species
Values and impacts
Protected Areas
Within and close to the corridor for the high speed lines, there are seven different protected areas:
•
•
•
•
•
•

Two Nature Reserves for protecting seabirds at the coast southeast of Egersund, Tedneholmen og Svåholmane.
These are not affected by the alignments
The Nature Reserve Rekedal in Sokndal, , which has a purpose of preserving a rich black alder forest..
A wetland reserve at Årstad in Sokndal, protected as a bird sanctuary.
The Nature Reserve Nesvåg, with the largest known location of holly in Southern Rogaland
Målsjuvet in Sokndal, where the purpose is to preserve an interesting black alder forest.
The Flekkefjord special landscape protection area, with moors and a unique coastal landscape. There are
several important nature types here, among these the wet moorland location Ystebøvatnet, with one of the
largest known occurrences of the red listed species marsh gentian (klokkesøte)

Nature types
In the section between Egersund and Flekkefjord there are several registered nature types of high (national) value:
•
•
•
•
•

Nodlandsheia, Tigardsnuten, Liavatnet-Hellaren and Koldal-Beringsfjellet-Grastveit; four moorland areas
southeast of Egersund. The D2-alternative is in conflict with two of these areas and the 2*-alternative with two
of the others.
The moorland Mong-Hådyr, at the border between Sokndal and Egersund. The D2-alternative is in conflict with
this area
Birkelandsvatnet/Ålkertjørn in Sokndal, a rich wetland location with a.o.t. smooth newt. D2 passes close to this
lake
Bakkaåna/Sokna in Sokndal, a stream with rich vegetation communities around. D1, D2 and 2* crosses the
stream valley on a bridge
A rich deciduous forest, dominated by oak, at Dåstøl just north of the Flekkefjord landscape protection area.
This location will not be affected by any of the alternatives.

None of the protected areas will be affected by any of the alternatives The D1-alternative passes 200 m south of the
reserve Rekedal, all other protected areas are farther away from the alignments or are passed in tunnels.
The following protected areas are located within the alignment for Alternative B:
•
•
•

Vasshusvika Nature Reserve
Linborgvatnet Nature Reserve,
Einarvannet Nature Reserve.

None of these areas are directly affected.
Wilderness-like areas
The district between Egersund and Flekkefjord has several wilderness-like areas, even within the coastal zone. This
is very infrequent in southern Norway. Between Egersund and Sokndal, the D2-alternative will pass through several
wilderness-like areas. The 2*-alternative will be in conflict with such areas north of Spjodevatnet.

Figure 4-28: Thematic map showing different values in the Flekkefjord landscape protection area
Species registrations
The species registrations from Nature base shows mostly common species as roe deer, moose and different duck
species. At Åna-Sira there is a wintering area for Whooper swans. At Midtjfjællse east of Flekkefjord there is a
location for White-backed woodpecker. This species is also registered east of Lafjord, together with Lesser spotted
woodpecker.
Around Rekefjord there is a high number of red listed lichen species, but many of these registrations are old.
In total, there are no major conflicts with continuous areas for important species in any of the alternatives.
The red listed species marsh gentian (klokkesøte) is registered on several locations between Egersund and
Flekkefjord. This should be noticed when further planning takes place.
Figure 4-27: Flekkefjord landscape protection area. Photo from Nature Base
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Summary of conflicts
The B-alternative only has a short new part in this section, and is clearly much better than the other alternatives
when it comes to conflicts with nature.
The D2-alternative is the one with the highest level of conflict in this section. This is caused by a lower proportion
of tunnels compared to D1 and 2*. The D1 and 2*-alternatives both mainly consist of tunnels in this section, and
consequently the level of conflict is low.
Table 4-40: Ranking of alternatives within the section
Section: Stavanger - Egersund

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-41: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section: Egersund - Flekkefjord

Theme: Natural environment

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

2

D1

Species High Value

0

D1

Species Medium Value

5

D1

Nature Types Biodiversity High Value

D1

Nature Types Biodiversity Medium Value

2

D2

Protected Areas

0

D2

Wilderness-like areas

22

D2

Species High Value

0

D2

Species Medium Value

12

D2

Nature Types Biodiversity High Value

10

D2

Nature Types Biodiversity Medium Value

2

2*

Protected Areas

0

2*

Wilderness-like areas

2

2*

Species High Value

2*

Species Medium Value

2*

Nature Types Biodiversity High Value

2*

Nature Types Biodiversity Medium Value

B

Protected Areas

0

B

Wilderness-like areas

0

B

Species High Value

0

B

Species Medium Value

0

B

Nature Types Biodiversity High Value

0

B

Nature Types Biodiversity Medium Value
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Area (hectares)

0,3

0
0,6
5
0,9

0,9
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4.3.3

Section 3: Flekkefjord – Mandal

General description
The district between Flekkefjord and Mandal is slightly more populated than the previous section. The same type of
landscape with undulating hills and fjords in north-south direction is also present here. The nature has a less coastal
character, since the corridor in this section is somewhat farther from the outer coastline. The Lista and Lindesnes
peninsulas to the south are shielding the inner parts of the coast.

•
•
•

two rich deciduous forest localities at Lene by the bottom of Lenefjorden,
a location with rich deciduous forest at Høgåsen west of Vigeland,
two rich deciduous forest at Ramsen and Ramsdalen, near E39 in the municipality of Lindesnes. The D2alternative is in conflict with these areas.
old oak-dominated deciduous forest at Isumstad north of E39
Rægevannet west of Mandal, a brackish lake with several rare species of algae
Skjekkefjellet west of Mandal, rich deciduous forest with several rare vascular plants, for instance Hart'stongue Fern (hjortetunge). The D2-alternative is in conflict with this location
Stemmen, a lake in the cultural landscape near Mandal, with rich flora and fauna. D1, D2 and 2*-alternatives
will pass this lake in a tunnel.

•
•
•

Values and impacts
Protected Areas
There are just a few minor protected areas between Flekkefjord and Mandal:
•
•
•
•
•
•
•
•
•

The Dyrlimyra Nature Reserve south of Kvinesdal, one of the few large and relatively unaffected Atlantic
blanket bogs in the region
Skoland Nature Reserve, with its diverse temperate broadleaf and mixed forests. The area has national
preservation value.
Kvellandsfossen northeast of Lyngdal contains larger temperate broadleaf and mixed forests
Grønehaugen Nature Reserve north of Lyngdal has a purpose of preserving one of the largest yew populations
in Agder, which is located in black alder-dominated forests with a relatively large proportion of holly.
Lautjønn Nature Reserve with its blueberry – oak forest.
The Lyngdal river delta area, wetlands with a diverse bird-life
The Audna river delta, one of the most important wetland areas in Vest-Agder. The only river delta in the
county not been substantially disturbed by infrastructure
The Eventyrskogen Nature Reserve, east of Vigeland, which is a rich temperate broadleaf mixed forest with
older temperate deciduous forests
Uføra Nature Reserve , which has a concentrated population of yews. This reserve is located west of Mandal

The D2-alternative is in minor conflict with the Skoland Nature Reserve, and adjustments will be needed. The other
protected areas will not be affetcted by the alignment.
Wilderness-like areas
There are several wilderness-like areas in the Storeheia area between Fedafjorden and Lyngdal, north of E39. There
is also a minor similar area by Åptafjorden, and at Storevatnet north of Lenefjorden. D1 and D2 will affect one of
the areas near Flekkefjord.
Nature types
Along the corridor between Flekkefjord and Mandal there are just a few nature types of high (national) value not
already included in protected areas:

Figure 4-29: From the nature type registered at
Høgsåsen west of Vigeland. Photo taken by Pål Klevan,
distributed in Nature base.

Figure 4-30: Early Purple Orchid at Høgsåsen west of
Vigeland. Photo taken by Pål Klevan.

•

Species registrations
Between Flekkefjord and Fedafjorden White-backed woodpecker and Lesser spotted woodpecker are registered at
several locations. Also on the east side of Fedafjorden, west of Lyngdal and at the west side of Lenefjorden there
are such localities.
In Hoggandvik and in the inner part of Skogsfjorden west of Mandal, the red listed species corncrake is registered.
Skogsfjorden is in general a location with a diverse bird-life, with also several other red listed species.
The other registrations in the area are mainly common species as roe deer, moose, deer and black grouse.
There are few conflicts with registered species locations of high value in this section.
Summary of impacts
Table 4-42: The table provides an overview of the number of alignment elements that affect important areas and the
total area affected in each of the data sets/themes.
Section: Flekkefjord - Mandal

Theme: Natural environment

Alternative

Dataset

Area (hectares)

D1

Protected Areas

0

D1

Wilderness-like areas

3

D1

Species High Value

D1

Species Medium Value

3

D1

Nature Types Biodiversity High Value

2

D1

Nature Types Biodiversity Medium Value

2

D2

Protected Areas

D2

Wilderness-like areas

1

D2

Species High Value

1

D2

Species Medium Value

9

D2

Nature Types Biodiversity High Value

2

D2

Nature Types Biodiversity Medium Value

2

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

Species High Value

2*

Species Medium Value

3

2*

Nature Types Biodiversity High Value

1

2*

Nature Types Biodiversity Medium Value

2

B

Protected Areas

0

B

Wilderness-like areas

0

B

Species High Value

0

B

Species Medium Value

0

B

Nature Types Biodiversity High Value

0

B

Nature Types Biodiversity Medium Value

0

0,05

0,4

0,05
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Along the new parts of the B-corridor there are no conflicts with any registered areas of medium or high value.
Consequently, B is ranked as the best alternative.
The 2* and D1-alternatives are quite equal in this section, with some minor differences near Flekkefjord, where the
2*-alternative have less conflicts with wilderness-like areas.
D2 has the lowest proportion of tunnels, and the conflict level of this alternative is somewhat higher than the others.
In total, there is a low conflict level in this section due to the long tunnel sections.
Table 4-43: Ranking of alternatives within the section
Section: Stavanger - Egersund

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Figure 4-31: 3D model showing the Lafjord bridge south of Flekkefjord
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4.3.4

Section 4: Mandal - Lillesand

General description
Compared with the two previous sections, the section between Mandal and Kristiansand has more forest, and the
terrain is rarely more than 150 meter above sea level. The landscape is characterized by a lot of fjords and lakes,
interspersed with agricultural lands, settlements and forest areas. Because we are in the nemoral vegetation zone the
forests are dominated by oak (and spruce in areas where this is planted), and there are a high number of termophile
species. East of Kristiansand, the areas between Kjevik and Lillesand are forest areas with an undulating terrain.
Values and impacts
Protected Areas
Between Mandal and Søgne there are no protected areas near the railway corridor.
West of Søgne we find three small Nature Reserves:
•
•
•

Småtjønna, two small ponds where the rare and red listed species Great fen-sedge grows
Lohnetjønn, a lake and wetland area with a very rich and diverse bird-life. An important nesting area for several
species, for instance crakes and warblers.
Lunde Nature Reserve, which contains a mountain birch-oak forest with large and beautiful oak trees. The D1,
D2 and 2*-alternatives have a serious conflict with this area, and adjustments are needed.

Between Søgne and Kristiansand there are several protected areas:
•
•
•
•
•
•

Lyngbudalen Nature Reserve in Søgne which contains the largest continuous yew grouping registered in Agder
and Rogaland.
Torjusheia Nature Reserve, which is a rich and diverse temperate coniferous forest.
Svingervann Nature Reserve in Kristiansand and Songdalen, a large diverse forest reserve, where there has not
been any logging for generations. There is several red listed lichen species registered in this location.
Låveheia Nature Reserve in Søgne, with a varied temperate and broadleaf mixed forest which is dominated by
linden species.
Store Øygarden Nature Reserve in Søgne, a temperate deciduous forest with large oak trees and black alder
The Municipality forest of Kristiansand has been protected since 1937, as a wildlife protection area. The D1,
D2 and 2*-alternatives all have some conflicts with this area, in short sections.

East of Kristiansand there is two protected areas:
•

Figure 4-32: From the Nature Reserve Store Øygarden in Søgne. Photo taken by Pål
Klevan, distributed in Nature base.
•
•
•
•
•
•

Kalkheia Landscape Conservation Area northeast of Kristiansand, which is a part of a hill with an old calcite
marble quarry which was used for lime burning.
Skråstadheia Temperate Coniferous Forest Area northeast of Kristiansand

•

Further to the east there are no protected areas before Lillesand, where we find two fen reserves, Rosåsmyr og
Ospåsmyr, both of which are groundwater affected flat bogs.

•

•

The following protected areas are located along the alignment for Alternative B:

•

•

•

Paulen Nature Reserve where the purpose of conservation is to preserve a varied temperate coniferous forest
that is relatively little impacted.
Wilderness-like areas
In this section there are very few wilderness-like areas. The only registered area is a very small one, near the
Svingervann Nature Reserve.
Nature types
There is a high number of registered nature types of high value within the corridor from Mandal to Kristansand.
The registrations within approximately 2 km on either side of the corridor, are mentioned here:
•
•
•

The Mandal river delta, with a large common club-rush area and a quite diverse bird-life. D1, D2 and 2*alternatives cross this area on a bridge
Jåbekkvann in Mandal and Trånetjønna in Søgne, two rich cultural landscape lakes. D1 and 2* affects the lake
Trånetjønna
Rich deciduous forest in Kjørvedal (Mandal), Tråneheia and Røyseheia (Søgne) north of the Harkmark fjord.

102

•
•

Alternative D2 affects the Tråneheia location.
Rich deciduous forest at Hellesvig, Frøysland and Helvetesbukta west of Trysfjord in Søgne
Old oak forest at Loneheia in Søgne
Lundeelva, brackish water area/ river delta which is important for migrating wetland birds, many of the red
listed species, for instance Water Rail, Smew and Common tern
Søgneelva, wetlands and a rich flora
Rich deciduous forest at Indre Tjomsevann, Geiberåsen and Gåbestø east of Søgne
Olavsdalen west of Rossevannet in Søgne, a diverse forest area, with old birch and pine forest, linden, yew and
a rich flora
Gillsvannet is a calcareous lake with several very rare algae species, among these Baltic Stonewort
(grønnkrans) only known from very few localities in Norway. Gillsvannet is also an important wetland area,
where a lot of red listed wetland birds are registered.
There is a eel-grass location in the Topdalsfjord. This species is not red listed, but eel-grass communities is an
important ecotype
Along Topdalselva (the Topdal river) there are several important streams, two of them with anadromic trout,
Vesbekken and Prestebekken
Rosåsen in Lillesand, an old mixed forest with several rare lichen species. D1, D2 and 2*-alternatives will all
have negative impacts on this forest.
Flubergåsen in Lillesand, a rich deciduous forest with a high share of old trees
Fjelldalselva with rich deciduous forest along the river

Species registrations
East of Mandal, at Brennevinsmyra and Harkmark, habitats for the red listed species Smooth snake (slettsnok) are
registered.
Corncrake has been registered earlier at several locations in the area east of Mandal, but the databases do not
contain any registrations from the last ten years.
The wetlands at Lohne in Søgne is a hotspot area for bird-life, with many red listed species, among these
Corncrake, Spotted crake and Osprey.
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Near Farvatnet and in Torjusheia in Søgne, living areas for different woodpeckers are registered, among these
White-backed woodpecker and Lesser spotted woodpecker.

Table 4-45: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes.

At Sødalsmyra east of Kristiansand, there is a habitat for European Nightjar (nattravn).

Section: Mandal - Lillesand

A high number of bird species are registered along Topdalselva east of Kjevik, many of them red listed species, as
Skylark, Ruff, European Nightjar and Osprey.

Alternative

Dataset

D1

Protected Areas

15

The areas between Kjevik and Lillesand are important living areas for roe deer and moose. These are not
categorized as high value areas.

D1

Wilderness-like areas

0

D1

Species High Value

Summary of impacts
As for many of the other sections, the B-alternative is ranked as the best alternative, since this alternative only
consist of a few parts of new railway line.

D1

Species Medium Value

6

D1

Nature Types Biodiversity High Value

2

D1

Nature Types Biodiversity Medium Value

4

The D1, D2 and 2*- alternatives are quite similar in this section and are given the same rank. At this stage of the
planning process it is not possible to differentiate between the three alternatveis. All of them have a serious conflict
with the Lunde Nature Reserve in Søgne, and some conflicts with the municipality forest of Kristiansand.
Adjustments of the alignments could reduce these conflicts.

D2

Protected Areas

15

D2

Wilderness-like areas

D2

Species High Value

D2

Species Medium Value

6

In total the conflict level is judged as moderate, taken into account very high number of the high value areas in this
section.

D2

Nature Types Biodiversity High Value

2

D2

Nature Types Biodiversity Medium Value

4

Table 4-44: Ranking of alternatives within the section

2*

Protected Areas

15

2*

Wilderness-like areas

0

Section: Mandal - Lillesand
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Theme: Natural environment

Theme: Natural environment
Area (hectares)

0,7

0
0,7

2*

Species High Value

Rank no 1

Rank no 2

Rank no 2

Rank no 2

2*

Species Medium Value

0,7
7

B

2*

D1

D2

2*

Nature Types Biodiversity High Value

1

2*

Nature Types Biodiversity Medium Value

4

B

Protected Areas

0

B

Wilderness-like areas

0

B

Species High Value

2

B

Species Medium Value

0,1

B

Nature Types Biodiversity High Value

0,5

B

Nature Types Biodiversity Medium Value

2
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4.3.5

Section 5: Lillesand - Risør

General description
The section from Lillesand towards Risør has several densely populated areas, and the railway corridor is in general
located “behind” the populated coastal zone, in woodland areas north of E18. The nature is dominated by oak forest
and coniferous forest (pine and spruce), interspersed with agricultural areas and numerous lakes. The terrain along
the corridor is in general undulating ground, with elevations from 75 to 200 meters above sea level.
The southern part of the section belongs to the nemoral vegetation zone, while the areas north of Grimstad belong
to the boreonemoral zone, where there is a higher share of coniferous forest than in the southern areas.
Values and impacts
Protected Areas
There are quite a few protected areas along the corridor in this section:
•
•
•
•
•
•
•
•
•
•
•
•

Olasheia in Lillesand, which is a temperate coniferous forest with a pristine character. The reserve is dominated
by pine forest, but oak is also common. Spruce is found more sparsely.
The wetland reserve Reddalsvannet which is an important wetland habitat with corresponding plant
communities. Approximately 130 different bird species are registered here. There are also several rare plant
species, red listed swamps, lichens and insect species in the reserve.
Rossefjellet in Grimstad a virtually untouched coniferous forest area in Grimstad Municipality.
Bjorsund in Grimstad/Arendal is a wetland reserve, important due to its bird-life and with several rare, but not
red listed, plant species
Sæveli in Grimstad, a temperate forest reserve
Eikåsen in Froland, a pristine oak forest.
Urdalen in Froland, where the purpose of conservation is to preserve an elm-linden forest that is little impacted.
Bjormyr Nature Reserve in Arendal which is a flat ombrotrophic bog with deergrass as a dominant species
Lusemyr is another flat bog reserve in Arendal
Haugsjøknipen in Tvedestrand and Froland, a Nature Reserve with a protected temperate coniferous forest
Fjellheia in Tvedestrand, which is a varied deciduous and mixed forest.
Hammartjønn in Risør, which contains a well-developed presence of black alder forests

•
•
•
•
•
•
•
•

•
•

At Nørholm there is a brackish water bay with the red listed species spiny naiad (stivt havfruegrass)
At Tjore south of Landvikvannet there are two locations with very rich deciduous forest. One of these locations
has at least 27 red listed species of fungus. The D1-alternative will pass straight through the forest.
Rukjær, Molland and Gullsmedheia are three rich deciduous forest locations in Grimstad, all of them with a
rich fungus flora with several red listed species
At the north-eastern end of Landvikvatnet there are rich wetland areas. Here is also a rich deciduous forest
location, Rosshaven.
Prestegårdsskogen, to the east of Landvikvatnet as another location of rich deciduous forest, here with hazel
and ash trees, in combination with larger, old oak trees and red listed species of fungus
Temse, east of Grimstad, is a eutrophic cultural landscape lake with a rich bentic fauna and many zooplankton
species
At Lerestveit in Arendal there is a rich deciduous forest location with several red listed species of fungus,
among these the endangered species bitter knight (bittermusserong)
West of Stoa in Arendal there are also several locations of rich deciduous forest with red listed fungus species.
Lilleelv-Sagmyr, Verpåsen and Bråstad are the most important ones. There are also several lakes and tarns in
this area with a rich insect fauna, especially when it comes to dragonflies, where several red listed species are
registered. The D1-, D2- and 2*-alternatives will all affect parts of the Lilleelv-Sagmyr-area.
Molandsvann in Arendal is a cultural landscape lake with mesotrophic to eutrophic water conditions and a high
biodiversity
Landbøåsen east in Arendal is another rich deciduous forest on calcareous bedrock, with a high number of red
listed fungus species

Along the part 9 of the B-corridor in Vegårshei there are no registrations of high or medium value.

The following protected areas are located within the alignment for Alternative B:
•
•
•
•

Myklandsvatna in Froland. The purpose of protection is to conserve a special area with rare temperate forest
types in combination with coniferous moor forests as an ecosystem with an entirely nature plant and animal life.
Solbergheia in Froland and Åmli. Temperate coniferous forest with pine forests, wet moorlands, bogs, and
ponds.
Jomåsknutene in Froland with a protected temperate coniferous forest.
Stormyrlia in Vegårshei, which is a spruce and mixed forest with a lot of dead wood.

Figure 4-33: Rich deciduous forest at Sagmyr west of
Stoa in Arendal

Figure 4-34: Nedre Sagvatn, a lake west of Stoa in
Arendal, with several red listed dragonfly species

No protected areas will be affected by the alignments.
Wilderness-like areas
The only wilderness-like area in the corridor, a minor area west of Grimstad is already eliminated because of the
new E18 highway.
Nature types
There is a high number of nature types of high value registered in this section.
•
•
•
•

Kaldvell in Lillesand is a stream/river valley with high biodiversity. D1 and D2 will pass through this location.
At Egelund there is also a tree-lined road with oak and elm trees that will be affected by the 2*-alternative.
At Hisåsen (west) along the border between Lillesand and Grimstad there are registered areas with old oak
forest and rich coniferous forest. South of these locations, at Olstadtjønna, there is a rich deciduous forest
South of Reddalsvannet Nature Reserve, there is rich deciduous forest of high value, with very old trees. Here
is also a small creek with brackish water (part of Landvikvannet) of high value
There is another rich deciduous forest at Inntjore farther south that will be affected both by the D1 and 2*alternatives

Species registrations
There are no registered areas with species registrations of high value in this section of the corridor. Most of the
registered areas are habitats for moose and roe deer which are very common species in the district.
In general, there is a lot of red listed species in this section, but the most important locations are covered under the
description of protected areas and nature types. It is especially in areas with rich deciduous forests and in
connection with lakes and tarns on calcareous bedrock density of red listed species is high.
Summary of impacts
In this section, there are just a few areas of high value that are affetcted by the alternatives. The conflicts at
Kaldvell, Inntjore and Lilleelv-Sagmyr (near Stoa) are the most important ones. The D1-alternative has the highest
conflict level, D2 is slightly better and 2* is even better than D2. The B-alternative has no conflicts with areas of
high or medium value.
Overall, the conflict level is judged as moderate.
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Table 4-46: Ranking of alternatives within the section
Section: Lillesand - Risør

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D2

D1

Table 4-47: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes and the total area affected in each of the data sets/themes.
Section

Lillesand - Risør

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

Species High Value

0

D1

Species Medium Value

36

D1

Nature Types Biodiversity High Value

4

D1

Nature Types Biodiversity Medium Value

4

D2

Protected Areas

0

D2

Wilderness-like areas

2

D2

Species High Value

0

D2

Species Medium Value

25

D2

Nature Types Biodiversity High Value

2

D2

Nature Types Biodiversity Medium Value

2

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

Species High Value

0

2*

Species Medium Value

1

2*

Nature Types Biodiversity High Value

2*

Nature Types Biodiversity Medium Value

3

B

Protected Areas

0

B

Wilderness-like areas

0

B

Species High Value

0

B

Species Medium Value

0

B

Nature Types Biodiversity High Value

0

B

Nature Types Biodiversity Medium Value

0
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Figure 4-35: 3D-model of the D1 alignment in the woodlands between Arendal and Risør
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4.3.6

Section 6: Risør - Porsgrunn

General description
The section from Risør to Porsgrunn is scarcely populated south of Porsgrunn. The railway corridor is in general
located in woodland areas with elevations from 30 to 250 meters above sea level. The nature is dominated by oak
forest and coniferous forest (pine and spruce), and a lot of lakes interspersed with agricultural areas, especially in
Bamble. At Brokelandsheia, in Sannidal (Tangen/Kragerø) and in Porsgrunn there are populated areas. The section
belongs to the boreonemoral vegetation zone, which is characterized by a mix of rich deciduous forest with
thermophile species as oak, ash, elm and linden trees and less thermophile species as birch, alder and coniferous
forest (spruce and pine) (9).

Summary of impacts
Except for the conflict with the Nature Reserve at Hellestveit in alternative D2, the conflict level with registered
areas of high and medium value is low. The B-alternative is judged as the best alternative, due to the limited
distance of new railway. The D1-alternative has less negative impacts than the 2*-alternative, due to a higher
proportion of tunnels. The D2-alternative is slightly worse than 2* because of the conflict with the above mentioned
Nature Reserve.
Table 4-48: Ranking of alternatives within the section
Section: Risør - Porsgrunn

Values and impacts
Protected Areas
Southeast of Brokelandsheia there are not any protected areas near the corridor in this section. Between
Brokelandsheia and Porsgrunn there are some protected areas:
•
•
•

Lindheim-Mannsmyr Nature Reserve is a flat bog at the border between Telemark and Aust-Agder
Horsfjell is a typically developed high bog in a region where such bogs are rare.
Grøssås near Hellestveitvannet in Bamble is a virtually untouched habitat with rich temperate broadleaf and
mixed forest.
At Hellestveit there is also a small forest reserve, with mountain birch-oak forest. This is one of the
northernmost oak forest in this region. The D2-alternative will touch the border of this Nature Reserve, and
adjustments of the alignment are needed.
In Vollsfjorden there are two Nature Reserves for the protection of important nesting areas for sea-birds, and
one wetland reserve (Gårdemma) with beach meadow and beach swamp vegetation.

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D2

D1

Table 4-49: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes.
Section: Risør - Porsgrunn

Theme: Natural environment

Alternative

Dataset

D

Protected Areas

0

D1

Wilderness-like areas

0

D1

Species High Value

0

D1

Species Medium Value

0

D1

Nature Types Biodiversity High Value

No protected areas will be affected by the alternatives except for the D2-conflict at Hellestveit.

D1

Nature Types Biodiversity Medium Value

0,2

Wilderness-like areas
Around Hellestveitvannet in Bamble there is a minor wilderness-like area. This is the only area of this category in
this section.

D2

Protected Areas

0,2

D2

Wilderness-like areas

0

D2

Species High Value

0

D2

Species Medium Value

0

D2

Nature Types Biodiversity High Value

2

D2

Nature Types Biodiversity Medium Value

2

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

Species High Value

0

2*

Species Medium Value

0

2*

Nature Types Biodiversity High Value

2

2*

Nature Types Biodiversity Medium Value

1

•
•

Nature types
The lake Lille Svart in Gjerstad is a meromictic lake, which means that the bottom water in the lake is salt water,
while the surface water is fresh water. Such lakes are very rare, especially at this elevation above sea level (91 m).
At Barlindknuten/Hesttjernknuten in Kragerø there is a location with rich deciduous forest dominated by linden, but
with many other species of deciduous trees. The forest has also a considerable amount of yew trees.
At Kjøslanuten in Bamble, just north of E18 by Bakkevatnet there is a small location of rich deciduous forest. At
Fosstvedt farther east there are two other locations, with oak forest on former grazing lands. The D2-alternative will
pass close to the location at Fosstvedt.
There is a small ravine with old coniferous forest at Lysvann west of Horsfjell.

Area (hectares)

2

B

Protected Areas

0

North of Bamblevann there is registered three nature type locations, rich deciduous forest with elm and linden trees
at Hjelkjerråsen, Stoheia and Sifjell.

B

Wilderness-like areas

0

B

Species High Value

0

Rørabekken north of Voldsfjorden is an important creek valley with rich wetland areas and a high biodiversity. The
D1, D2 and 2*-alternatives will severely affect this area.

B

Species Medium Value

3

B

Nature Types Biodiversity High Value

Borgeåsen in Porsgrunn is a coniferous forest on calcareous bedrock. Several red listed species of fungus and
insects are registered in this area. The D1, D2 and 2*-alternatives will pass through this hill in a tunnel.

B

Nature Types Biodiversity Medium Value

Species registrations
There are no registered areas with species registrations of high value in this section of the corridor. Most of the
registered areas are habitats for moose and roe deer which are very common species in the district. In Telemark,
there are in general limited species data available.
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4.3.7

Section 7: Porsgrunn - Tønsberg

General description
In this section, there are two different corridors, the inner corridor heading north through Lågendalen along
Numedalslågen, and the southern corridor along the planned/existing Intercityline to Larvik, Sandefjord and
Tønsberg. Along the intercity corridor the influence zone is narrower than elsewhere, since the alternatives here are
more limited. The B-alternative has no new alignment in this section.

•

Intercity corridor
The following areas are nature types of high value near the corridor:
•
•

Values and impacts
Protected Areas
Inner corridor
Along the inner corridor there are protected areas in the following places:
•
•

At the northmost end of the Farris lake, there are two coniferous forest reserves, Røysa and Middagskollen,
which contain coniferous and mixed forests with a native character.
At Kringlemyr south of Steinsholt in Lågendalen there is a Nature Reserve with an oxbow lake

Intercity corridor
Along the Intercity corridor there are several protected areas:
•
•
•
•
•
•
•
•
•
•
•
•
•

Sankt Hansåsen in Porsgrunn where the purpose of conservation is to preserve a rich stand of temperate
broadleaf and mixed forest which is little impacted.
Elvai in Larvik Municipality, which is a bog and marsh habitat.
Fritzøehus in Larvik contains two temperate broadleaf and mixed forests as well as a cultural landscape around
Fritzøehus (Fritzøe House).
Veldre in Larvik is a key area of the Vestfoldraet (Vestfold Moraine)
Bøkeskogen in Larvik is a landscape protection area which is the largest beech forest in Norway. The forest is
situated on the ra-moraine.
West of Larvik at Veldre, the ra-moraine itself is protected, to preserve an important quaternary geology
formation.
In Melsom in Stokke south of Tønsberg there is a protected area with old oak trees and rare insect species
Bokemoa in Stokke is a cultivated beech forest that is protected to preserve a well developed stand of beech,
something which is rare in this region
Melsom Nature Reserve south of Tønsberg contains oak trees with rare insects.
Robergvannet in Stokke is a lake with a surrounding wetland area. This Nature Reserve is protected mainly
because of the rich bird-life
Akersvannet in Stokke is a very important wetland area with rich vegetation and bird-life
On both sides of the Tønsberg city centre there are highly important wetland areas, the two Nature Reserves
Ilene and Presterødkilen, which are Ramsar-sites.
Gullkronene in Tønsberg, which are two temperate broadleaf and mixed forest stands with abundance and
variation that is rare in Norway.

Dammyra northeast in Bjørkedalen is a fen area with the rare species adder’s mouth (myggblomst)

•
•

•
•
•
•
•
•
•

Sagåsen at Eidanger is a rich deciduous forest with several rare lichen species
North of Langangen there are several areas with old rich deciduous forest, east of Storeberg, ReieråsenFuruåsen, Hanaknee, Ønnsåsen and Fritzkløvåsen. All these areas have quite high continuity and several rare
lichen signal species are registered. The 2*-alternative will affect the Ønnsåsen area.
Presteskjeggen east of Langangen is another area with old deciduous forest
At the east side of Bøkeskogen in Larvik there is a minor location with beech forest at Trudvang. There are also
several other minor beech forest locations farther east in Larvik. West of Lågen we can find for instance
Tagtvedt, Ulåsen and Skrenten. East of Lågen there are several locations at Kjønndal/Skuggedal. The Tagtvedt
location will be affected by the 2*-alternative
At Kjønndal east of Larvik there is also a pond location of high value
Marumbekken in Sandefjord is an important stream with spawning grounds for sea trout. The 2*-alternative
will cross the stream.
Near Sandefjord city centre there are several ponds with common newt, but noen of them will be directly
affected by the 2*-alternative
Frombekken east of Sandefjord is another stream with spawning grounds for sea trout. The 2*-alternative will
cross the stream.
East of Torp airport there is a pond location with common newt close to the 2*-alternative
Prestehagen south of Stokke is an area with rich hazel and oak forest
Around Melsomvik in Stokke there are several areas with rich deciduous forest of high value

Species registrations
The species registrations of high value in this section are mostly within the areas mentioned earlier, which means
that they are within nature types or protected areas.
East of Larvik the Intercity corridor crosses several wildlife corridors of high valueSouth of Hvittingfoss the red listed species corncrake is registered on several locations in 2011.

The 2*-alternative passes near the border of the protection area in Bøkeskogen. The other protected areas are not
affected.
Wilderness-like areas
In this section, there are no wilderness-like areas near any of the corridors.
Nature types
Inner corridor
The following areas are nature types of high value near the corridor:
•
•
•
•

Årdalsåsen east of Porsgrunn is a rich deciduous forest with several rare lichen species
Lundevann-Flogstadtjenna in Bjørkedalen east of Porsgrunn is a rich cultural landscape lake with regionally
rare plant species and a quite rich bird-life. The D1 and D2 alternatives will pass between the two lakes.
In Vassbotn north of Bjørkedalen there is a rich deciduous forest with old trees and several rare lichen species
Ramsåskollen north of Bjørkedalen is another rich deciduous forest
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Figure 4-36: Bøkeskogen in Larvik, the largest beech forest in Norway
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Summary of impacts
The B-alternative does not have any impacts on registered areas of high or medium value, and is ranked as the best
alternative also in this section.
The inner corridor does not affect any significant areas of high value, and the conflict level of this corridor is low.
The D1-alternative is slightly better than the D2.
The Intercity corridor is located in a region with high density of valuable nature areas. Consequently, there are more
conflicts along this corridor than along the inner corridor.
Table 4-50: Ranking of alternatives within the section
Section: Porsgrunn – Tønsberg

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

D2

2*

Table 4-51: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes and the total area affected in each of the data sets/themes.
Section: Porsgrunn - Tønsberg

Theme: Natural environment

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

Species High Value

0

D1

Species Medium Value

0

D1

Nature Types Biodiversity High Value

D1

Nature Types Biodiversity Medium Value

0

D2

Protected Areas

0

D2

Wilderness-like areas

0

D2

Species High Value

0

D2

Species Medium Value

0

D2

Nature Types Biodiversity High Value

D2

Nature Types Biodiversity Medium Value

0

2*

Protected Areas

0

2*

Wilderness-like areas

0

2*

Species High Value

2*

Species Medium Value

3

2*

Nature Types Biodiversity High Value

3

2*

Nature Types Biodiversity Medium Value

1

B

Protected Areas

0

B

Wilderness-like areas

0

B

Species High Value

0

B

Species Medium Value

0

B

Nature Types Biodiversity High Value

0

B

Nature Types Biodiversity Medium Value

0
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0,1

0,3

0,4
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4.3.8

Section 8: Tønsberg - Drammen

General description
In this section the inner corridor follows the Lågen valley to Hvittingfoss, crosses underneath the hills towards Hof
and the lake Eikeren. The valley bottoms are generally around 50 meters above sea level, and the hills up to 400 m.
Further north, between Eikeren and Drammen there are hills with elevations up to nearly 600 meters above sea
level.
The lower parts of the corridor belongs to the boreonemoral vegetation zone, while the higher areas on belongs to
the southern boreal zone or the middle boreal zone.
The southern boreal zone is also called the southern coniferous zone. Coniferous forests are dominating, but there
are also large areas with alder forests and raised bogs.
In the middle boreal zone, coniferous forests are more dominating, combined with fen areas, including blanket
mires.
The Intercity corridor belongs to the borenemoral zone, and has a higher share of rich deciduous forest. This
corridor is also characterized by a far higher share of agricultural and urban areas.
Values and impacts
Protected Areas
Inner corridor
In the hills between Eikeren and Drammen there are several protected areas:
•
•
•
•
•

Presteseter, a which is a virtually untouched coniferous forest area
Tjønna east of Eikeren which is a ground water bog with medium to rich vegetation.
Bremsåsen Nature Reserve in Nedre Eiker which is a large and well developed lime pine forest with a lot of
orchids.
Bremsa and Rismyr Nature Reserve, which is a varied bog habitat in Drammen Municipality
Strykenåsen in Nedre Eiker Municipality, which is a temperate deciduous forest on chalky soils, with the
species lady’s slipper (marisko)

None of these areas will be affected by the alternatives.
Intercity corridor
• Fjusstad in Horten, which is a temperate broadleaf and mixed forest with an unusually large and rich stand of
ash.
• Adalstjern is a bog and beech forest, and is a part of Vestfold Raet (Vestfold Moraine).
• Borrevannet, which is a large wetland habitat.
• Tangenbekken (Tangen Creek), which is a lush and rare well-developed temperate broadleaf and mixed forest
in an active ravine.
• Bogen in Holmestrand is a special nature area with features including lava slopes, rich bogs. The alignment for
Alternative 2* goes in tunnels through the area.
• Sandebukta is a natural and cultural landscape, and is an important breeding habitat for birds.
• Austad in Drammen, which is an area with valuable allées and tree groups.

•

Between Eikeren and Drammen there are two areas with calcareous pine forest, Lauvåsen and Helgerudåsen.
D1 and D2 will pass under the hills in a tunnel.

Intercity corridor
Along the Intercity corridor, many of the important registered areas are protected areas described already. There are
though some nature types of high value:
•
•
•
•
•
•
•

At Barkåker north of Tønsberg, Sverstadbekken is an important stream with spawning grounds for sea trout.
The stream is partly influenced by the newly built intercityline.
Adaltjern in Horten is a eutrophic tarn with the red listed crested newt and several red listed insect species
At Vestmannrød near Bakkenteigen there is a tree-lined road with ash and maple trees that is a high potential
habitat for red listed insect species. The locality will be influenced by the 2*-line
A pond at Glenne in Horten has a high biodiversity and is a habitat for crested newt. The locality can be
influenced by the 2*-line
At Grette south of Holmestrand there are two registered areas with oak forest, partly with large old oak trees.
Along the sea in Sandebukta there are several locations with important littoral zone nature types, containing
eel-grass, and several rich deciduous forest locations in the sunny slopes along the shore.
In Sande, the existing line crosses the Sande watercourse several places. Many of the streams contain spawning
grounds for sea trout, and several of them are crossed by the existing line.

Along the B-alternative, the new part 16 near Kongsberg will pass in tunnel below the rich deciduous forest in
Storåsen.
Species registrations
Inner corridor
At Steinsholt, the alignment crosses one wildlife corridor of high value and a lot of corridors of low and medium
value. In general, the areas with species registrations of high value are registered as nature types or protected areas.
A lot of habitats for roe deer and moose are registered, but these areas are of low or medium value.
Intercity corridor
North of Nykirke and at Skoger south of Drammen the corridor crosses wildlife corridors of high value.
Summary of impacts
In this section, there are in general few conflicts. The B-alternative doses not affect any areas of high value. The 2*alternative also has a limited length of new track (much of it is under construction or built previously). In the inner
corridor the D1 and D2 is quite equal, but the D1-alternative is ranked slightly better than D2.
Table 4-52: Ranking of alternatives within the section
Section: Tønsberg - Drammen

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D2

D1

None of these areas will be directly affected by the alternatives.
Wilderness-like areas
In the hills between Eikeren and Drammen there are a few minor wilderness-like areas. None of these areas will be
affected by the alternatives.
Nature types
Inner corridor
Along the inner corridor there are just a few registered nature types of high value.
•

Along the River Numedalslågen in Lågendalen, there are some minor streams with important spawning grounds
for sea-trout. Several of these streams are crossed by the D1 and D2-alternatives
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Table 4-53: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes.
Section: Tønsberg - Drammen

Theme: Natural environment

Alternative

Dataset

D1

Protected Areas

0

D1

Wilderness-like areas

0

D1

Species High Value

2

D1

Species Medium Value

6

D1

Nature Types Biodiversity High Value

0,4

D1

Nature Types Biodiversity Medium Value

0,05

D2

Protected Areas

0

D2

Wilderness-like areas

0

D2

Species High Value

2

D2

Species Medium Value

8

D2

Nature Types Biodiversity High Value

D2

Nature Types Biodiversity Medium Value

0,05

2*

Protected Areas

0,008

2*

Wilderness-like areas

2*

Species High Value

2*

Species Medium Value

2*

Nature Types Biodiversity High Value

2*

Nature Types Biodiversity Medium Value

B

Protected Areas

B

Wilderness-like areas

B

Species High Value

B

Species Medium Value

B

Nature Types Biodiversity High Value

0

B

Nature Types Biodiversity Medium Value

0
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Area (hectares)

0,6

0
0,6
3
0,4
3
0
0,01
0
0,15
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4.3.9

Summary of impacts for the entire corridor

Table 4-55: Ranking of alternatives with respect to natural environment for the entire corridor

When it comes to the total natural environmental impact for the entire corridor, not surprisingly, B is the alternative
with least conflicts. This is mainly because this alternative has quite short sections of new track compared to the
other alternatives.
The 2*alternative gives in total a little less conflicts than the two different D-alternatives. Despite of this, the
conflict level of the 2*-alternative is higher than the two D-alternatives in some sections, as for instance between
Porsgrunn and Tønsberg.
The conflicts of the D1-alternative are slightly less than the conflicts of the D2-alternative. One reason for this is
the higher proportion of tunnels in the D1-alternative.
Through the optimization of the alignments, most areas of high value has been avoided, and the conflict level with
respect to natural environment is not higher than expected from a huge infrastructure development project as a high
speed railway. All conflicts are of course not revealed at an early planning stage as this one, but alignments also
could be optimized further through a more detailed planning process to avoid areas of high environmental value.
Table 4-54: The table provides an overview of the total area affected for each alternative in each of the data
sets/themes for the entire corridor between Stavanger and Drammen.
Section

Stavanger - Drammen

Alternative

Dataset

D1

Protected Areas

15

D1

Wilderness-like areas

3

D1

Species High Value

3

D1

Species Medium Value

78

D1

Nature Types Biodiversity High Value

30

D1

Nature Types Biodiversity Medium Value

13

D2

Protected Areas

16

D2

Wilderness-like areas

28

D2

Species High Value

4

D2

Species Medium Value

71

D2

Nature Types Biodiversity High Value

20

D2

Nature Types Biodiversity Medium Value

12

2*

Protected Areas

16

2*

Wilderness-like areas

19

2*

Species High Value

2

2*

Species Medium Value

19

2*

Nature Types Biodiversity High Value

35

2*

Nature Types Biodiversity Medium Value

22

B

Protected Areas

1

B

Wilderness-like areas

0

B

Species High Value

2

B

Species Medium Value

6

B

Nature Types Biodiversity High Value

22

B

Nature Types Biodiversity Medium Value

9
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Section: Tønsberg - Drammen

Theme: Natural environment

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D2

D1
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Figure 4-37:3D-model of the D1-alignment at Stoa near Arendal
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4.4 Natural resources
4.4.1

Section 1: Stavanger – Egersund

Agricultural areas
Outer corridor
The entire Jæren district has very rich agricultural areas of high value. This is one of the most important agricultural
regions in Norway, with a long growth season. The production is mainly grass/livestock farming and vegetables,
but also some grain and oilseed crops. Many of the largest livestock farms in Norway are located in this district.

Summary of impacts
The 2* and B-alternatives, that are equal in this section, both will seizure a high amount of agricultural areas. For
these alternatives, the conflict level is high with respect to natural resources in this section. D1 and D2 have small
conflicts, with D1 slightly better than D2.
Table 4-56: Ranking of alternatives within the section with respect to natural resources
Section: Stavanger - Egersund
Rank no 1

Rank no 2

Rank no 3

Rank no 3

D1

D2

2*

B

The 2*-alternative will affect agricultural areas most of the distance from Ganddal south of Sandnes to Ogna and
the corridor creates large conflicts with respect to natural resources.
Inner corridor
In the inner corridor through Høg-Jæren there are some agricultural areas in the low lying valleys and in the Time
district. The moorlands in the height are often used as pasture areas for sheep.
The D1-alternative will in general have minor conflicts with agriculture in this section, and the D2 alternative
moderate conflicts.
Water sources
With a high degree of sandy soils, there are several large groundwater aquifers in the Jæren district, The most
important ones are located around Frøylandsvatnet. There are also some minor aquifers in the valleys in the HøgJæren district
The largest surface water sources within or near the relevant corridors are Langavatnet (water source for the
Stavanger – Sandnes region, IVAR waterworks) in Gjesdal, Fåravatnet (Undheim waterworks), Hagavatnet
(backup source for IVAR) and Øvra Furevatn (Hellvik waterworks).
The D1-alternative have a short section within the watershed of Langavatnet and tunnel sections under the
watershed of Hagavatnet. The 2* alternative passes nearby Øvra Furevatn.

Theme: Natural resources

Table 4-57: Aarea of necessary land use of the corridors within different types of natural resources
Section: Stavanger - Egersund

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

8

D1

Agricultural areas (crop land)

14

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

17

D2

Ground water sources

8

D2

Agricultural areas (crop land)

24

D2

Hard rock aggregate areas

0

D2

Important sand and gravel areas

19

2*

Ground water sources

24

2*

Agricultural areas (crop land)

127

2*

Hard rock aggregate areas

2

Hard rock aggregate areas
There are two minor hard rock aggregate areas around Orstad, but none of them will be affected of any of the
corridors.

2*

Important sand and gravel areas

34

B

Ground water sources

24

B

Agricultural areas (crop land)

127

Nort east of Hellvik there are a large hard rock aggregate area, and the 2* alternative will affect one of the quarries
here.

B

Hard rock aggregate areas

2

B

Important sand and gravel areas

34

Sand and gravel areas
In the Jæren district there are several large sand and gravel areas. Exploitation of these resources would result in
severe conflicts with agriculture, landscape and natural environment.
There are important sand and gravel areas at Orstad that will be affected of all alternatives. There are also large
locations at Nærbø, near the museum area, that to some degree will be affected by the 2* alternative.
There are no sand or gravel areas near the new sections of the outer corridor.
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4.4.2

Section 2: Egersund – Flekkefjord

Agricultural areas
In this section, there are scarcely any agricultural areas. South of Egersund, towards the coast, there are a few areas
along the D1/D2 corridor, but the corridor passes mostly in tunnel and in the outskirts of these areas. There are also
crop land and pastures along the river Sokno in Sokndal, but only small parts will be seizured by the railway line.
The new B-section north of Egersund will cross agricultural areas
Water sources
The corridors in the D1, D2 and 2* alternatives will pass near the water source Lundavatnet, a source for the ÅnaSira waterworks. The railway line will pass just downstream the lake on a bridge. At Moi the new B-line through
Drangsdalen will pass ground water sources.There are no other water sources near the corridor.
Hard rock aggregate areas
There are registered hard rock aggregate areas south of Egersund, around Rekefjord and at the coast west of
Flekkefjord. The corridors do not affect these areas.
Sand and gravel areas
There are no registered sand or gravel areas in this section
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Summary of impacts
The D1 and D2-alternatives have no impacts on registerd natural resources in this section, and they are both ranked
as number 1. The B-alternative has some conflicts in section 5, and is ranked as the worst alternative in this section.
Table 4-58: Ranking of alternatives within the section with respect to natural resources
Section: Egersund - Flekkefjord

Theme: Natural resources

Rank no 1

Rank no 1

Rank no 3

Rank no 4

D1

D2

2*

B

Table 4-59: Area of necessary land use of the corridors within different types of natural resources
Section: Egersund - Flekkefjord

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

0

D1

Agricultural areas (crop land)

0

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

0

D2

Ground water sources

0

D2

Agricultural areas (crop land)

0

D2

Hard rock aggregate areas

0

D2

Important sand and gravel areas

0

2*

Ground water sources

0

2*

Agricultural areas (crop land)

1

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

0

B

Ground water sources

3

B

Agricultural areas (crop land)

7

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

0
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4.4.3

Section 3: Flekkefjord – Mandal

Agricultural areas
The section between Flekkefjord and Mandal primarily consists of hilly terrain with forest. The limited numbers of
agricultural areas are located in valleys at the bottom of the fjords, and some scattered areas between Vigeland and
Mandal. The district belongs to the coastal agricultural region (10), and the type of production in these areas is
mainly grassland and livestock farming. Along the new sections of the B-alternative, there are agricultural areas in
the Omland/Espeland area and in Laudal.
Water sources
The sandy river sediments in the valleys constitute significant groundwater aquifers. Both along Kvina (runs out in
the end of Fedafjorden), Lygna (runs out in Lyngdal) and along Audna there are registered important groundwater
aquifers. The corridor will cross the Lygna River and the nearby areas on a bridge. The same applies for Audna.

Summary of impacts
Overall, the conflict level in this section is low. The B-alternative has some conflicts with agricultural areas and
ground water areas and is ranked as number 4. 2* is slightly better than D2, which again is slightly better than D1.
Table 4-60: Ranking of alternatives within the section with respect to natural resources
Section: Flekkefjord - Mandal
Rank no 1

Rank no 1

Rank no 3

Rank no 4

2*

D2

D1

B

Table 4-61: Area of necessary land use of the corridors within different types of natural resources

Regarding surface water sources, several locations occur within the corridor. The 2*-alternative in Flekkefjord is
within the watershed of Raulivann, the source for Nygard Waterworks. East of Lyngdal the corridor is within the
watershed of Tarvannet, the source for Lindesnes waterworks. West of Mandal the D-alternative crosses in tunnel
under the watershed of Skadbergvann, the source for Skadberg waterworks in Mandal.

Section: Flekkefjord - Mandal

Hard rock aggregate areas
There are two hard rock aggregate areas southeast of Flekkefjord. The corridor for alternative D1 and D2 will pass
these areas in tunnel. The locations are not classified to be of regional or national value.
Sand and gravel areas
The sand and gravel areas in this section are mainly located in the valleys, and are agricultural areas, built-up areas
or natural environments, often of high value. Exploitation of these resources will in many areas cause severe
conflicts. The registered areas of high value are all quite far from the corridors, except for the resources in
Audnedal, that will be affetcted by the B-alternative.
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Theme: Natural resources

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

5

D1

Agricultural areas (crop land)

8

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

0

D2

Ground water sources

5

D2

Agricultural areas (crop land)

5

D2

Hard rock aggregate areas

0

D2

Important sand and gravel areas

0

2*

Ground water sources

4

2*

Agricultural areas (crop land)

5

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

0

B

Ground water sources

2

B

Agricultural areas (crop land)

11

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

2
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4.4.4

Section 4: Mandal - Lillesand

Agricultural areas
Between Mandal and Lillesand agricultural areas of some size are located east of Mandal, in Søgne, east of Kjevik
(along the Topdal River) and around Lillesand. The areas are partly in the coastal agricultural region, partly in the
South-eastern forests agricultural region. The types of production are diverse. Fruit and vegetables are quite
common in the warm climate in southern parts, as around Kristiansand and Søgne. Grassland combined with
livestock farming is very common, and also some grain production.

Summary of impacts
There are no large differences between the conflict level of the three alternatives 2*, D1 and D2. D1 is ranked as the
best of these, due to lower seizures of agricultural areas. The B-alternative has a lower conflict leve than the other
alternatives, because there is a limited length of new tracks in this alternative.
Table 4-62: Ranking of alternatives within the section with respect to natural resources
Section: Mandal - Lillesand

Alternative 2*, D1 and D2 will seizure quite large agricultural areas for the new stations in Mandal and Lillesand.
In Søgne most of the agricultural areas will be crossed by a long bridge.

Theme: Natural resources

Rank no 1

Rank no 1

Rank no 3

Rank no 4

B

D1

D2

2*

Along the B-corridor, there are agricultural areas in conflict with the new section 2 in Songdalen.
Water sources
There are ground water areas in all the lower parts with larger sediment deposits, as for instance in Søgne, around
Kristiansand and along the Topdal River and Songa River. There are no registered exploitations of these sources as
drinking water, but ground water is probably used for irrigation.
The corridor for alternative 2*, D1 and D2 will affect one surface water source, Rossevannet southwest of
Kristiansand. This is the water source for Kristiansand waterworks. The lake will be crossed by a bridge, and there
will be open sections and tunnels within the watershed of the lake.
Hard rock aggregate areas
There are no registered hard rock aggregate locations near the corridors in this section.
Sand and gravel areas
Near E18 west of Lillesand there are registered regional important sand and gravel deposits that will be affected by
the corridor for alternative 2*, D1 and D2.
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Table 4-63: Area of necessary land use of the corridors within different types of natural resources
Section: Mandal - Lillesand

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

33

D1

Agricultural areas (crop land)

23

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

1

D2

Ground water sources

31

D2

Agricultural areas (crop land)

25

D2

Hard rock aggregate areas

0

D2

Important sand and gravel areas

1

2*

Ground water sources

33

2*

Agricultural areas (crop land)

26

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

9

B

Ground water sources

20

B

Agricultural areas (crop land)

11

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

0
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4.4.5

Section 5: Lillesand - Risør

Agricultural areas
In the section between Lillesand and Risør, the corridor will affect agricultural areas several places. The crop land
is often locted in small valleys and depressions with marine sediments. There are not many large, continuous areas
of crop land in this district. Grass production combinated with livestock farming is the most common type of
production.
The new station area in Grimstad will seizure a quite large agricultural area. East of Grimstad the corridor crosses
quite large agricultural areas. Another substantial conflict with agricultural areas will occur in the
Holt/Fianesvingen area east of Tvedestrand.

Summary of impacts
The B-alternative has no substantial conflicts in this section, and is ranked as no. 1. All the new high-speed
alignments result in quite heavy conflicts with agricultural areas. The 2* alternative seizures 83 hectares, and is
ranked as no. 4. D1 has a lot more tunnels, and the loss of crop land is less than half of 2*, with 35 ha. The D2
alternative seizures 69 ha of crop land.
Table 4-64: Ranking of alternatives within the section with respect to natural resources
Section: Lillesand - Risør
Rank no 1

Rank no 1

Rank no 3

Rank no 4

B

D1

D2

2*

The new section 9 of the B-alternative has no registered conflicts.
Water sources
There are no registered groundwater areas in this section. The lakes Østre Grimevann, Rore and Syndle are all
drinking water reservoirs. Østre Grimevann is the source for Lillesand waterworks, while Syndle is the source for
the private Reddal waterworks, which now only is used for irrigation. The Rore lake is the water source for
Grimstad town. The corridor will not affect the watersheds of these three sources.
Hard rock aggregate areas
There are registered hard rock aggregate areas in Landvik east of Grimstad and at Stoa in Arendal. None of these
will be affected by the corridor
Sand and gravel areas
There are no registered sand or gravel areas near the corridor in this section.
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Theme: Natural resources

Table 4-65: Area of necessary land use of the corridors within different types of natural resources
Section: Lillesand - Risør

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

0

D1

Agricultural areas (crop land)

35

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

8

D2

Ground water sources

0

D2

Agricultural areas (crop land)

69

D2

Hard rock aggregate areas

0

D2

Important sand and gravel areas

14

2*

Ground water sources

0

2*

Agricultural areas (crop land)

83

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

13

B

Ground water sources

0

B

Agricultural areas (crop land)

0

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

0
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4.4.6

Section 6: Risør – Porsgrunn

Agricultural areas
There are very few agricultural areas in this section of the corridor for alternative D1, D2 and 2*. The largest
agricultural area crossed by the corridor is in Sundebru in Gjerstad.
Along the B-corridor there are agricultural areas in Drangedal that will be affected by new sections of this line.

Summary of impacts
It is in general small differences in conflict level between the alternatives in this section. The conflicts with natural
resources are minor for all alternatives. The B-alternative is ranked as the best, followed by D1, D2 and 2*.
Table 4-66: Ranking of alternatives within the section with respect to natural resources
Section: Risør - Porsgrunn

Water sources
There are four different surface water sources near the corridors:
•
•
•
•

Grøtvatnet east of Sannidal is the source for Kragerø waterworks. The corridor for D1/D2/2* is within the same
watershed, but probably downstreams of the lake.
Østre Engvann in Bamble is the source of Feset public waterworks. The D2 and 2* alternatives cross the
watershed of this source
The lake Flåte in Bamble is the source of Bamble public waterworks. The D2 and 2* alternatives cross the
watershed of this source
The lake Oseidvatnet in Drangedal is the source of Stranda waterworks, the public waterworks for Drangedal.
The new section 15 of the B-alternative in Drangedal crosses this lake on a bridge.

There are no groundwater areas registered in this section.
Hard rock aggregate areas
There is only one registered hard rock aggregate location near the corridors in this section, an area at Voldsfjorden
east of Porsgrunn
Sand and gravel areas
The corridor crosses through the sand pit at Nenset in Porsgrunn. This is a large deposit of high importance.
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Theme: Natural resources

Rank no 1

Rank no 1

Rank no 3

Rank no 4

B

D1

D2

2*

Table 4-67: Area of necessary land use of the corridors within different types of natural resources
Section: Risør - Porsgrunn

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

0

D1

Agricultural areas (crop land)

6

D1

Hard rock aggregate areas

D1

Important sand and gravel areas

7

D2

Ground water sources

0

D2

Agricultural areas (crop land)

6

D2

Hard rock aggregate areas

1

D2

Important sand and gravel areas

9

2*

Ground water sources

0

2*

Agricultural areas (crop land)

2*

Hard rock aggregate areas

2*

Important sand and gravel areas

9

B

Ground water sources

0

B

Agricultural areas (crop land)

3

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

0

0,8

7
0,1
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4.4.7

Section 7: Porsgrunn – Tønsberg

Agricultural areas
The agricultural areas in Grenland and much of Vestfold belong to the agricultural region “The lowlands of
Østlandet and Trøndelag” (10). This is the region in Norway with the highest share of agricultural areas. Most of
the crop land is situated on marine sediments which give good growing conditions. Grain and oil seed production
dominate the production, with more than 70% of the production area. The farms are in average large on a
Norwegian scale.

Summary of impacts
The B-alternative has small conflicts with natural resources and is ranked as the best alternative in this section. The
inner corridor through Vestfold has substantially lower conflict level than the outer corridor regarding agriculture.
The conflict level of the 2* alternative is high, and this alternative is ranked as no. 4. D1 and D2 are quite equal.
Table 4-68: Ranking of alternatives within the section with respect to natural resources
Section: Porsgrunn- Tønsberg

The B-corridor
Along the B-corridor there are agricultural areas in Lunde that will be affected by new section 13 of the line.
The inner corridor
In the inner corridor the alternatives (D/D2) affect crop land at Vallstad between Porsgrunn and Eidanger and all
along Bjørkedalen near the existing line. Then there are no further seizures of crop land before the corridor enters
Lågendalen at Steinsholt. Throug Lågendalen the alignments follow the border zone between the agricultural areas
and the forest areas and large areas of crop land will be seizured.

Theme: Natural resources

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D2

D1

2*

Table 4-69: Area of necessary land use of the corridors within different types of natural resources
Section: Porsgrunn- Tønsberg

Theme: Natural resources

Alternative

Dataset

The outer corridor
The new intercityline between Porsgrunn and Larvik will just affect minor areas of crop land. Between Larvik and
Tønsberg there are large continuous agricultural areas of very high quality, interspersed with some forest areas and
built up areas. Most of the corridor between Sandefjord and Stokke (where the corridor enters the Vestfjorden
tunnel) has a very high conflict level with agriculture. Large areas of crop land will be seizured.

D1

Ground water sources

0

D1

Agricultural areas (crop land)

17

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

0,6

D2

Ground water sources

0,1

Water sources

D2

Agricultural areas (crop land)

16

D2

Hard rock aggregate areas

D2

Important sand and gravel areas

2*

Ground water sources

4

2*

Agricultural areas (crop land)

57

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

2

B

Ground water sources

0

B

Agricultural areas (crop land)

5

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

1

The B-corridor
The new section in the B-corridor does not affect any water sources.
The inner corridor
The inner corridor passes through the watersheds of two different water sources:
•
•

Mensvann/Mjøvann, the water source for Porsgrunn public waterworks
Farris, the lake which is water source for about 200 000 inhabitants in different municipalities Vestfold

The corridor is not very close to any of the sources, and the conflict level should thus be moderate
The outer corridor
The outer corridor crosses the lower part of the Farris watercourse, the river from Farris to the fjord, at Farriseidet
in Larvik. The construction works could cause some conflicts.

Area (hectares)

0
0,1

The tunnel through Larvik could cause a severe conflict with the ground water source for production of Farris
mineral water, the King Olav the 5ths spring. In the EIA for the new E18 highway Bommestad – Sky, the influence
zone for the Farris spring is shown, see figure 4-38. The spring has a very high commercial value.
Hard rock aggregate areas
There are a few hard rock aggregate areas south of Porsgrunn, but these will not be affected by any of the corridors.
Sand and gravel areas
The B-corridor
The new section in the B-corridor affects one sand and gravel area at Nakksjø south of Lunde.
The inner corridor
In Lågendalen, there are many minor sand and gravel areas, since this valley to a large degree has sandy sediments
from the last ice age. The corridor will affect at least two areas of regional importance.
The outer corridor
There are no registered sand or gravel areas that will be affected by the outer corridor.
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Figure 4-38: Influence zone for the Farris ground water
spring. Map: Statens vegvesen
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4.4.8

Section 8: Tønsberg – Drammen

As in the previous section, there are three different corridors in this section. The new section 16 of the B-alternative
west of Kongsberg does not affect any registered natural resources.
Agricultural areas
The type and characteristics of the agricultural areas in this section are much the same as in the previous section.
The inner corridor
The inner corridor with alternative D1 and D2 will affect agricultural areas in Lågendalen north to Hvittingfoss and
then again areas around Hof. All of these areas are crop land of high value.

Summary of impacts
The conflict level of the 2* alternative is high, and this alternative is ranked as no 4. As in the previous section, the
inner corridor through Vestfold has substantially lower conflict level than the outer corridor regarding agriculture..
4. There are only small differences between D1 and D2, with D1 as the best solution. The B-alternative has small
conflicts with natural resources and is ranked as the best alternative in this section.

Table 4-70: Ranking of alternatives within the section with respect to natural resources
Section: Tønsberg - Drammen

The outer corridor
There is for the outer corridor proposed a new 2*-line from Barkåker to Nykirke. For the remaining part of the
corridor the existing line will be used. More than half of the affected areas between Barkåker and Nykirke are
agricultural areas of high value. The new line in this section thus has a high conflict level with agriculture.
Water sources

Rank no 1

Rank no 1

Rank no 3

Rank no 4

B

D1

D2

2*

Table 4-71: Area of necessary land use of the corridors within different types of natural resources

The inner corridor
Alternative D1 and D2 will cross Eikeren on a bridge at Eidsfoss. Eikeren is the water source for Øvre Eiker public
waterworks.

Section: Tønsberg - Drammen

The outer corridor
In the outer corridor there are no water sources that will be affected by the 2*-alignment.
Hard rock aggregate areas
There are no registered hard rock aggregate areas along the corridors in this section.
Sand and gravel areas

Theme: Natural resources

Theme: Natural resources

Alternative

Dataset

Area (hectares)

D1

Ground water sources

11

D1

Agricultural areas (crop land)

78

D1

Hard rock aggregate areas

0

D1

Important sand and gravel areas

3

D2

Ground water sources

12

D2

Agricultural areas (crop land)

84

D2

Hard rock aggregate areas

0

The inner corridor
Along the inner corridor there are several minor sand and gravel areas in Lågendalen and also a few areas north of
Hof. The D1 and D2 alternatives will not affect these areas.

D2

Important sand and gravel areas

6

2*

Ground water sources

0

2*

Agricultural areas (crop land)

The outer corridor
There are no sand or gravel areas near the new sections of the 2*-alignment in the outer corridor.

2*

Hard rock aggregate areas

0

2*

Important sand and gravel areas

1

B

Ground water sources

B

Agricultural areas (crop land)

0

B

Hard rock aggregate areas

0

B

Important sand and gravel areas

0
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4.4.9

Summary of impacts for the entire corridor

When it comes to the total of impacts for the entire corridor, it is clear that the seizure of arable land is the main
impact of all alternatives. The 2*-alternative is ranked as no. 4, because of major conflicts with agricultural areas,
especially in Vestfold and across Jæren. The other three alternatives are more comparable in conflict level. The Balternative comes out with surprisingly high amounts of conflicts, taken into account that the new sections of this
alternative are very short compared to the other alternatives. The new section between Sandnes and Egersund
contributes most to the total of valuable areas seizured by this alternative.
The D1-alternative and the B-alternative have a comparable amount of conflicts, but D1 is ranked before alternative
B because the large continuous agricultural areas in the Jæren district are avoided.
The D2 alternative has a slightly higher level of conflict compared to D1 and B, but significantly less than the 2*alternative.

Table 4-72: Ranking of alternatives within the section with respect to natural resources
Section: Stavanger - Drammen

Theme: Natural resources

Rank no 1

Rank no 2

Rank no 3

Rank no 4

D1

B

D2

2*

Table 4-73: Area of necessary land use of the corridors within different types of natural resources
Section: Stavanger - Drammen

Theme: Natural resources

Alternative

Dataset

D1

Ground water sources

56

D1

Agricultural areas (crop land)

177

D1

Hard rock aggregate areas

1

D1

Important sand and gravel areas

46

D2

Ground water sources

55

D2

Agricultural areas (crop land)

226

D2

Hard rock aggregate areas

1

D2

Important sand and gravel areas

49

2*

Ground water sources

65

2*

Agricultural areas (crop land)

430

2*

Hard rock aggregate areas

2

2*

Important sand and gravel areas

57

B

Ground water sources

52

B

Agricultural areas (crop land)

171

B

Hard rock aggregate areas

2

B

Important sand and gravel areas

51
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Figure 4-39: 3D model of alignment for alternative 2*, D1 and D2 at Egersund
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4.5 Community life and outdoor recreation
4.5.1

Section 1: Stavanger – Egersund

General description
The areas between Stavanger and Egersund are densely populated, especially in the city areas Sandnes and
Stavanger. There are important areas for everyday recreation near the cities. These are often small areas within or
nearby the urban areas. The 2 km buffer zone showed as local recreational areas on the maps will include most of
these minor areas.
In Rogaland, there has been made a county master plan for outdoor recreation, FINK (11). In the document a lot of
recreation areas in different categories are registered, and there are short descriptions for all of the areas. Most of
the information belowabout the different areas is from this plan.
Values and impacts - the outer corridor across Jæren
The existing line between Stavanger and Sandnes is running through built-up areas or along the shore, where there
are some scattered recreational areas. The Sørmarka area, which is probably the largest and most important
recreational area in this district, is located more than 500 meters from the line. Parts of these areas are secured as
public recreational areas.

Summary of impacts
The areas registered in the FINK plan is not part of the analysis, and thus, the table does not give the full picture of
the impacts. The D1-alternative over Høg-Jæren is the alternative that gives most conflicts with large regional
recreational areas. The 2* and B-alternative has the highest degree of conflict with respect to residential areas.
The D2-alternative is ranked as the best alternative, because it avoids more of the regional recreational areas than
D1. B and 2* are ranked equal, as no. 3
Table 4-74: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Stavanger - Egersund

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 3

D2

D1

B

2*

Table 4-75: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Stavanger - Egersund

Theme: Community life and outdoor recreation

Because the existing track is used between Stavanger and Sandnes, the conflict level will be low.

Alternative

Dataset

Further to the south, the 2* and B-alternative (identical in this section) will bring the railway farther away from
important recreational areas around Frøylandsvatnet, and will also reduce the conflict with built-up areas in Nærbø
compared to exisiting line. The corridor south of Nærbø comes close up to recreational areas in Hanabergsmarka
near Jæren museum. This is potentially a major conflict that will require adjustments in the alignment.

D1

Local recreational areas

51

D1

Public recreational areas

0

D2

Local recreational areas

61

D2

Public recreational areas

0

At Varhaug, the corridor will follow the existing line through the centre area. Here there are possible conflicts with
residential areas, because of noise and barrier effects.

2*

Local recreational areas

198

2*

Public recreational areas

0,8

The corridor will pass west of Vigrestad centre and reduce conflicts with existing residential areas if the existing
line is removed. South of Vigrestad the corridor passes by the beach areas at Ogna. This is a public recreational
area. The B/2* alignment is close to residential areas at Brusand, and is in conflict with residential areas at Ogna.

B

Local recreational areas

198

B

Public recreational areas

0,8

Between Ogna and Hellvik the corridor crosses a historical road, Vestlandske hovedveg, which now is used as a
hiking and cycling route.
West of Egersund the B/2* alternative crosses through regional recreational areas at Fossvatnet, partly in tunnel and
partly in open section.
Values and impacts - the inner corridor through Høg-Jæren
South of Sandnes the D1 and D2 corridor runs through the outskirts of the recreation area in Vagleskogen, where
there are paths and tracks for hiking and skiing. The corridor has also a negative impact on the area Kalbergskogen
near Kverneland and Orstad.
Farther to the south, the D1 alternative passes through the large regional recreational areas at Timeheia,
Eidlandsfjellet and Laksesvelafjellet – Kartarvatnet. These are areas for hiking, fishing and hunting, and have some
great viewpoints. The corridor is in a tunnel through the areas, but has some shorter sections at grade.
Both the D1 and D2 alternatives pass through the Ognaheia area, though partly in tunnel. Ognaheia is a large
recreational area, about 50 km2. There are toilets, marked trails, bathing place and a parking lot at Eikesvatnet.
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4.5.2

Section 2: Egersund – Flekkefjord

General description
The section between Egersund and Flekkefjord sparsely populated, and hence, there are few local recreational areas
here. There are some small communities in Sokndal, where the largest centre is Hauge in Dalane.
The B-corridor
The new section 5 of the B-alternative will pass through local recreational areas north of Egersund.
The inner corridor
The inner corridor with the 2* alternative crosses in a tunnel under recreational areas at Horve and Laupstad east of
Egersund. Farther east, the corridor crosses into the Gaudland area, an important recreational area in a cultural
landscape. There is a hiking cabin here, Gaudland, operated by the Dalane Hiking Association, and several marked
hiking trails.
In Flekkefjord, the 2* alternative will pass over residential areas south of the city centre on a bridge.
The outer corridor
The outer corridor with the alternatives D1 and D2 passes by recreational areas at Åseheia south of Egersund.
Further south both of the alternatives will have conflicts with the following recreational areas:
•

Rekedal, a recreation area for hiking and bathing in an old cultural landscape. There is a bathing place in a
river, and facilities as toilet, parking etc
Sokndal rectory forest, a public recreational area east of Hauge

•

Farther to the east, the corridor mostly has tunnel sections, and does not have any conflicts with neither recreational
nor residential areas. Both D1 and D2 crosses the Lafjord approximately 2 km south of Flekkefjord city centre,
without any conflicts with built-up areas.
Summary of impacts
The B-alternative has just two quite short new sections, and thus, limited conflicts. The 2* alternative has just minor
conflicts in the Gaudland area and when departing from Egersund. Because of less tunnel sections, the D2alternative has somewhat higher conflict level than D1. The overall conflict level for all alternatives are small to
moderate.
Table 4-76: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Egersund - Flekkefjord

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-77: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Egersund - Flekkefjord

Theme: Community life and outdoor recreation

Alternative

Dataset

D1

Local recreational areas

15

D1

Public recreational areas

1

D2

Local recreational areas

16

D2

Public recreational areas

1

2*

Local recreational areas

10

2*

Public recreational areas

2

B

Local recreational areas

7

B

Public recreational areas

0
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4.5.3

Section 3: Flekkefjord – Mandal

General description
In this section, the D, D2 and 2* alternatives follow more and less the same corridor. The new corridor between
Flekkefjord and Mandal is far more populated compared to the previous section. Several communities are passed;
the major ones are Feda, Lyngdal and Vigeland. There are sparsely populated areas around the new parts along the
existing corridor (B-corridor).
Values and impacts
The hills between Flekkefjord and Fedafjorden and Fedafjorden and Lyngdal are areas used for hiking, as typical
daytrip-areas. East of Fedafjorden there is a public recreational area, Laundal and Bjelland. The new corridor for
alternative 2*, D1 and D2 is mainly in tunnel under these hills, and the conflict level is low.
The corridor has some minor conflicts with residences in Møskedal north of Lyngdal and Oftedal east of Lyngdal.
Between Lyngdal and Vigeland there are hills and moorlands used for hiking and hunting. One of the most
important areas is Gåseland-Mjåsundodden, where the local Hunter’s association has a cabin. The new corridor
passes under these areas in tunnel.
At Vigeland the new corridor crosses a valley nearby residential areas on a bridge.
Hålandsheia east of Mandal is an important recreational area for the citizens of Mandal. There are several marked
trails in this area (12). The corridor passes this area in tunnel.
The B-alternative has conflicts with a couple of residences in Audnedal.
Summary of impacts
The B-alternative has no substantial conflicts and is ranked as no. 1. The differences between the other alternatives
are small. The 2*-alternative seizures a little less local recreational areas than the D-alternatives. D1 is slightly
better than D2.
Table 4-78: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Flekkefjord - Mandal

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

2*

D1

D2

Table 4-79: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Flekkefjord - Mandal

Theme: Community life and outdoor recreation

Alternative

Dataset

D1

Local recreational areas

33

D1

Public recreational areas

0,4

D2

Local recreational areas

44

D2

Public recreational areas

0,4

2*

Local recreational areas

28

2*

Public recreational areas

0,4

B

Local recreational areas

0

B

Public recreational areas

0
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4.5.4

Section 4: Mandal - Lillesand

General description
The section between Mandal and Lillesand is quite densely populated, with Kristiansand as the major centre. Søgne
and Lillesand are also quite large communities, with 10 500 and 9 500 inhabitants respectively.

Table 4-80: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Mandal - Lillesand

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

D2

2*

Many of the most important recreational areas in this region are in the coastal zone. The coastal of areas are not
described, because the railway corridors are located in some distance from the shore.
Values and impacts
The B-corridor
The new section 2 in the B-corridor from Breland to Laudal has no substantial conflicts with Community life and
outdoor recreation. Section 1 from Breland towards Kristiansand will pass through local recreational areas around
Nodeland and will also have conflicts with some dwellings.

Table 4-81: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas.
Section: Mandal - Lillesand

Theme: Community life and outdoor recreation

Alternative

Dataset

D1

Local recreational areas

84

New corridor
East of the Mandal River, the corridor for alternative 2*, D1 and D2 passes residential areas outside Mandal. There
are some conflicts with dwellings in this area, and several other minor conflicts between Mandal and Søgne.

D1

Public recreational areas

1

D2

Local recreational areas

89

D2

Public recreational areas

1

The undulating, hilly landscape between Mandal and Søgne is a mix between forest, lakes and some agricultural
areas. Most of the lakes and forest areas is probably used as recreational areas.

2*

Local recreational areas

93

2*

Public recreational areas

2

B

Local recreational areas

23

B

Public recreational areas

0

In Søgne, the corridor crosses the valley on a bridge near Lunde. The bridge passes over both residential areas and a
churchyard, that will cause major conflicts.
From Søgne to Kristiansand the corridor passes through forest areas used as local recreational areas, with several
marked trails. Although there are tunnels in major parts of this section, the short open sections will cause conflicts.
At Hellemyr west of Kristiansand the corridor is in conflict with parts of a large residential area. This is a place
where the alignment needs to be revised in further planning.
Baneheia area, a very important recreational area for Kristiansand, is passed in tunnel. The only exception is a short
open section in Ravnedalen, having a major negative impact on the park area. The park has an outdoor scene used
for concerts etc.
East of Kristiansand the alignments along Gillsvatnet and through the residential areas and recreational areas in
Justvik are controversial. Despite of sections on bridge and in tunnels, the railway line will have conflicts with
many residences and create a barrier. Further optimization is needed.
There are minor conflicts with residences east of Kjevik.
There are large forest areas from Kjevik to Lillesand. Most of these areas are probably used as recreational areas,
for walking, fishing and hunting.
Around Lillesand there are local recreational areas with a number of marked trails, but the corridor passes most of
these areas in tunnel, before it enters the new station area north of the city centre. There will be some conflicts with
existing residences and industry/storehouses in this area.
Summary of impacts
The B-alternative has some conflicts around Nodeland, but the limited length of the new sections makes the total
intervention level low, and the alternative is ranked as no. 1. The differences between the other alternatives are
quite small. D1, D2 and 2* all have severe conflicts on both sides of Kristiansand, especially at Hellemyr, in
Ravnedalen and in Justvik. More detailed planning and optimization of alignments is required to reduce the conflict
level. The 2*-alternative seizures a little more local recreational areas than the D-alternatives. D1 is slightly better
than D2.
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Figure 4-40: 3D model showing D1 alignment west of Søgne
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4.5.5

Section 5: Lillesand - Risør

General description
The section between Lillesand and Risør is quite densely populated. Especially the section from Grimstad and
through Arendal has a lot of residential areas with local recreational areas. Because the alternatives all have stations
in these city areas, conflicts with the surroundings are unavoidable.
Values and impacts
The B-corridor
The new section 9 of the B-corridor does not have any significant conflicts with community life and outdoor
recreation.
New corridor
The railway corridor for altermative D1, D2 and 2* follows generally the E18 highway corridor towards Grimstad.
Except of conflicts for residential with the 2* alternative at Egelund/Kaldvell, there are no major conflicts with
residential areas or important recreational areas in this section, but several minor conflicts occur.

though planned as future industrial and commercial areas.
Between Arendal and Tvedestrand the corridor passes through a forest landscape with several minor lakes and some
agricultural areas. Most of the lakes and forest areas are probably used as recreational areas for walking, fishing and
hunting.
At Holt/Fianesvingen south of Tvedestrand there are some residential areas, that will be affected by all alternatives
in the corridor.
In Tvedestrand the corridor is close to existing E18, and touches the outskirts of local recreational areas west of the
town. There are some conflicts with residences in the agricultural areas along the E18 corridor and the D2
alternative is located near the community at Songe north of Tvedestrand.
North of Songe there are mostly forest and some lakes, for instance Lindlandvatnet and Ekksjø, where the corridor
passes close by the lakes.
Summary of impacts
The proportion of tunnels is important for the conflict level of the different alternatives, because most of this section
is quite densely populated, and the areas that are seizured by the corridor often are used as local recreational areas.
Consequently, the D2 alternative has the highest conflict level within the new corridor, and D1 the least. The 2*
alternative has a curvature that is preferable with respect to achieving central station locations, but this also results
in more conflicts within residential and local recreational areas compared to the D1-alternative.

Both in to and out of Grimstad there are conflicts with residential areas and local recreational areas. South of
Grimstad the corridor will affect the southern part of local recreational areas around the lake Landvikvannet. The
main conflicts with residential areas are north of Grimstad, and especially for the 2* alternative. The D1 and D2
will severely affect the Dømmesmoen – Trollaheia recreational area north of Grimstad. All alternatives will also
pass through the Fjæreheia recreational area in the northern part of Grimstad. In these areas there are marked trails
and roads for walking and cycling (13).

The passage through Kristiansand and this section between Lillesand and Arendal are probably the most difficult
parts in the corridor when it comes to conflicts with community life and outdoor recreation.

North of Rykene there is some conflicts with residences, especially for the alternatives C and D2.

Table 4-82: Ranking of alternatives within the section with respect to community life and outdoor recreation

In Arendal, the corridor is located near the recreational corridor along the Lilleelv watercourse, and also passes
through local recreational areas west and north of Stoa, among these areas near Sørsvann. Parts of these areas are

Section: Lillesand - Risør

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

2*

D2

Table 4-83: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Lillesand - Risør

Figure 4-41: Bathing place at Sørsvann, Stoa in Arendal
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Theme: Community life and outdoor recreation

Alternative

Dataset

Area (hectares)

D1

Local recreational areas

D1

Public recreational areas

0

D2

Local recreational areas

155

D2

Public recreational areas

0

2*

Local recreational areas

130

2*

Public recreational areas

0

B

Local recreational areas

0

B

Public recreational areas

0

117
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4.5.6

Section 6: Risør – Porsgrunn

General description
The areas in this section have been investigated earlier as part of the Environmental Impact Assessment for
Grenlandsbanen (14). The railway corridor in alternatives D1, D2 and 2* is close to the so called "outer corridor"
for Grenlandsbanen. In general the corridor in this section is characterized by a quite undulating landscape,
dominated by coniferous forest and a lot of lakes and watercourses suitable for fishing, canoing etc.
Values and impacts

Table 4-85: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Risør - Porsgrunn

Theme: Community life and outdoor recreation

Alternative

Dataset

Area (hectares)

D1

Local recreational areas

55

D1

Public recreational areas

0

D2

Local recreational areas

55

The B-corridor
The new section 7 between Vegårshei and Skorstøl could cause some conflicts with residences east of Vegårshei
station. Local recreational areas around Vegårshei will also be affected. Section 15 north of Drangedal will have
minor conflicts with residences north of Drangedal station.

D2

Public recreational areas

0

2*

Local recreational areas

51

2*

Public recreational areas

0

B

Local recreational areas

18

New corridor
The corridor passes through forest areas towards Skorstøl and Brokelandsheia, from Skorstøl towards
Brokelandsheia near the existing line. There are no residential areas in this section.

B

Public recreational areas

0

At Brokelandsheia the corridor passes north of the built up areas, but in Sundebru farther east there will be conflicts
with residential areas. Especially the alignment for alternative D2 seems to have a high conflict level, and should
need adjustments.
Østerholtheia south of E18 between Brokelandsheia and Sannidal is a recreational area used for walking, skiing etc.
Tunnel sections reduce conflicts in area. In Sannidal alignments and station area generate some conflicts with
residences, but on a moderate scale.
As shown in figure 4-42 there are recreational areas of high value at Vardefjell, Hullvann and all the way from
Rørholtfjorden to Herre. The HSR corridor follows existing E18 farther east than the grenlandsbanen corridor, and
because of this, conflicts with recreational areas are lower. The D1-alternative, with the highest tunnel share, has
the lowest conflict level, while the 2*-alternative is probably the most controversial alignment. East of
Hellestveitvann all three alternatives are close to residential areas, and crosses over some residences on a bridge.
After the Voldsfjorden bridge crossing, the corridor passes local recreational areas west of Porsgrunn. All
alternatives have tunnel sections in this part. The river crossing at Menstad could cause conflict with residential
areas north and east of Menstad lower secondary school. Due to uncertain rock cover for the tunnel section, some
parts of the tunnel could require cut-and cover constructions.
At Hovenga north of Porsgrunn station there will be some conflicts with built up areas. To what degree residential
areas will be affected, depends on the solutions for the new road Fv 36 and for the intercity track towards Skien.
The solution proposed for the HSR rail corridor, will directly affect between 5 and 10 residences.
Summary of impacts
The B-alternative is ranked as the best alternative also in this section. The D1 alternative is judged as the best
alternative for the recreational areas in Bamblemarka and is ranked as no. 2.
Table 4-84: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Risør - Porsgrunn

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

2*

D2

Figure 4-42: Thematic map for recreational areas, from the EIA for Grenlandsbanen
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4.5.7

Section 7: Porsgrunn – Tønsberg

General description
There are three different corridors to be evaluated in this section. The B-corridor, the D1/D2-corridor via inner parts
of Vestfold, and the outer Intercitycorridor with alternative 2*. The outer corridor is far more populated and thus
has lot more local recreational areas.

Table 4-87: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Porsgrunn - Tønsberg

Theme: Community life and outdoor recreation

Alternative

Dataset

D1

Local recreational areas

2

D1

Public recreational areas

0

The B-corridor
The new section 13 south of Lunde has long tunnel sections, and will only cause minor conflicts with respect to
community life and outdoor recreation.

D2

Local recreational areas

3

D2

Public recreational areas

0

2*

Local recreational areas

70

The inner corridor
The inner corridor with alternative D1 and D2 is close to the existing line towards Oklungen. In this part of the
corridor there is a mix of forest and agricultural areas. Årdalsåsen northeast of Eidanger is an important local
recreational area, but since the corridor is in a tunnel here, it does not have any impacts on this area.

2*

Public recreational areas

0,8

B

Local recreational areas

7

B

Public recreational areas

0

Values and impacts

Area (hectares)

The corridor then passes in tunnel under Svarteberget, a part of large continuous, recreational areas east of
Skien/Porsgrunn with a lot of marked trails. After a short section on open track, there is a new tunnel to
Lågendalen, where the alignment in the east side of the valley has some conflicts with residences in the agricultural
area. The high speed line will also be a major barrier between the agricultural areas where people live, and the
recreational areas in the hills.
The outer corridor
Between Porsgrunn and Larvik the construction works for the new line will start in 2012, so the conflicts in this
section is not described. In general, these areas are scarcely populated, with an undulating, hilly landscape
dominated by coniferous forests. Most of the area is, to some degree, used for walking, fishing and hunting.
In Larvik the 2*alternative will have a short open section at Farriseidet and Trudvang near the Bøkeskogen area, a
recreation area of very high value. This could cause minor negative impacts for this area. But you will also have a
new E18 in the same area. There is also a short open section within the centre of Larvik that will cause major
conflicts. This part of the alignment needs to be adjusted with respect to gradient and elevations. Near the crossing
of the Lågen River at Yttersø, there are also conflicts with residential areas and a public recreational area along
Lågen.
Towards Sandefjord the corridor passes through the agricultural landscape with some scattered conflicts with
residences. West of Sandefjord the corridor crosses the outskirts of local recreational areas at Jåberg/Marum. Here
there are marked trails for walking and ski tracks in the winter. Closer to Sandefjord there will also be a major
conflict with residential areas at Skiringssal.
A new station area and new tracks out of Sandefjord, north of the city centre, will cause conflicts with built up
areas, both commercial and residential areas.
Between Sandefjord and Torp, local recreational areas in Påskeåsen near Unneberg will be negatively affected.
Parallel to the airport the conflict level will be low, and from this point there are mostly tunnel sections towards the
station area in Tønsberg. The station here could be immersed by a cut and cover construction, but will although
cause major conflicts with existing buildings in the area.
Summary of impacts
The D1 and D2 alternatives have small conflicts compared to the 2*-alternative, having a lot of conflicts between
Larvik and Tønsberg. The B-alternative has some conflicts near Lunde, but these are small in magnitude, and the Balternative is ranked as the best, although it seizures more local recreational areas than D1 and D2.
Table 4-86: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Porsgrunn - Tønsberg

148

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 2

Rank no 4

B

D1

D2

2*

Figure 4-43: From Bøkeskogen in Larvik. The railway corridor will be located southeast of the forest and could
cause minor negative impacts, as for instance noise
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4.5.8

Section 8: Tønsberg – Drammen

General description
As in the previous section, there are three different corridors to be evaluated. The B-corridor, the D1/D2-corridor
via inner parts of Vestfold and Buskerud, and the outer corridor via Sande to Drammen. The outer Intercity corridor
is far more populated and thus has a lot more local recreational areas. But, existing tracks will be used in most of
the section for the Intercity corridor, the conflict level will be moderate
Values and impacts
The B-corridor
Section 16 of the B-alternative will give conflicts in Saggrenda west of Kongsberg. Mostly the new parts of the Balternative consist of tunnel sections.
The inner corridor
From Hvittingfoss in the Lågen valley the corridor alternatives D1 and D2 will pass in tunnel to Hof. The
alignments will here create a new barrier between the residential areas and the local recreational areas in the hills
east of the built-up areas.
At Eidsfoss there area local recreational areas north of Eikeren with floodlit ski tracks and trails. This area could be
negatively affected by the corridor. Between Eikeren and Drammen there are important regional recreation areas for
the Drammen district. These areas will not be affected by the corridor, because of the long tunnel section.
The outer corridor
North of Tønsberg, the existing new line towards Barkåker will be used, and from Barkåker the 2*-alternative
crosses the agricultural landscape towards Bakkenteigen. North of Bakkenteigen the corridor will pass through the
outskirts of recreational areas of low and medium value towards Nykirke, before it enters the new tunnel to
Holmestrand.
In Sande the existing line will be used, and no new conflicts will occur. The new tunnel from the Kobbervik valley
to Drammen will affect neither residential nor recreational areas to any substantial degree.
Summary of impacts
In this section, the main conflicts are connected to new station and alignment in Tønsberg and the section between
Barkåker and Nykirke in alternative 2*. The inner corridor has conflicts around Hof, while the B-corridor has minor
conflicts at Saggrenda. The conflict level in the outer corridor is substantially higher than the other corridors, and
2* is ranked as no. 4 of the alternatives. The B-alternative has least conflicts.
Table 4-88: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Tønsberg - Drammen

Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 2

Rank no 4

B

D1

D2

2*

Table 4-89: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Tønsberg - Drammen

Theme: Community life and outdoor recreation

Alternative

Dataset

D1

Local recreational areas

62

D1

Public recreational areas

0

D2

Local recreational areas

63

D2

Public recreational areas

0

2*

Local recreational areas

158

2*

Public recreational areas

0,8

B

Local recreational areas

10

B

Public recreational areas

0
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Area (hectares)

Figure 4-44: Thematic map for recreational areas in Horten. The orange areas have high value, red is medium
value and violet is low value. The map is from the Municipality plan of Horten.
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4.5.9

Summary of impacts for the entire corridor

Noise
Alternative 2* will expose significantly more dwellings to noise than the D1 and D2-alternatives. This is because
the 2* alternative is located closer to many of the urban areas, to achieve more central locations of stations.
Table 4-90: Number of dwellings within 75 m from the new railway line in urban areas and 100 m in rural areas –
dwellings that probably would need noise measures. Data for alternative B only comprioses only the new sections,
not dwellings around the existing line
Alternative

No. of dwellings, urban
areas within 75 m from
railway line

No. of dwellings, rural areas
within 100 m from railway
line

Sum of dwellings

D1

1 588

781

2 369

D2

1 612

993

2 605

2*

2 468

929

3 397

B

598

369

967

Ranking of alternatives
Table 4-91: Number and area of necessary land use of the corridors in areas classified as public and local
recreational areas
Section: Stavanger - Drammen

Theme: Community life and outdoor recreation

Alternative

Dataset

Area (hectares)

D1

Local recreational areas

420

D1

Public recreational areas

2

D2

Local recreational areas

486

D2

Public recreational areas

2

2*

Local recreational areas

748

2*

Public recreational areas

5

B

Local recreational areas

280

B

Public recreational areas

8

The alternative 2* will cause the largest conflicts with the theme Community life and outdoor recreation. The
reason is that the alternative is located closer to populated areas and city centres than the two D-alternatives. The
alignments through the outer parts of Vestfold and across Jæren contribute substantially to the overall conflict level.
The B-alternative has a limited length of new sections and thus a lower conflict level than all the other alternatives.
It should be taken into account that also the existing sections of the B-alternative have negative environmental
impacts, like noise and barrier effects. If a complete environmental impact assessment was carried out, these
negative effects would reduce significantly the difference between the existing (B) corridor and the new corridors.
The D1-alternative has somewhat lower overall conflict level than the D2-alternative. The reason is probably a
higher proportion of tunnels in D1 compared to D2.
Table 4-92: Ranking of alternatives within the section with respect to community life and outdoor recreation
Section: Stavanger - Drammen
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Theme: Community life and outdoor recreation

Rank no 1

Rank no 2

Rank no 3

Rank no 4

B

D1

D2

2*

Figure 4-45: 3D model of the D1/D2 alignment in the eastern hillside of Lågendalen

Environmental values and Impact Assessment

4.6 Collocation of the impact assessments
Table 4-93: Table that shows a collocation of the ranking of alternatives within different themes and sections.
Green color is rank no. 1, yellow no. 2, orange no. 3 and red no. 4.

Section 8:
Tønsberg Drammen

Section 7:
Porsgrunn Tønsber

Section 6:
Risør Porsgrunn

Section 5:
Lillesand Risør

Section 4:
Mandal Lillesand

Section 3:
Flekkefjord Mandal

Section 2:
Egersund Flekkefjord

Section 1:
Stavanger Egersund

Section

All
sections

Theme

Alternative B

Alternative 2* Alternative D1 Alternative D2

Landscape

1

2

4

1

Cultural heritage

4

3

1

2

Natural environment

2

2

4

1

Natural resources

3

3

1

2

Community life and outdoor recreation

3

3

2

1

Landscape

1

2

3

4

Cultural heritage

1

2

3

4

Natural environment

1

2

3

4

Natural resources

4

3

1

2

Community life and outdoor recreation

1

2

3

4

Landscape

1

2

3

4

Cultural heritage

1

2

3

3

Natural environment

1

2

3

4

Natural resources

4

1

3

1

Community life and outdoor recreation

1

2

3

4

Landscape

1

2

2

2

Cultural heritage

1

4

2

3

Natural environment

1

2

2

2

Natural resources

1

4

2

3

Community life and outdoor recreation

1

4

2

3

Landscape

1

2

3

4

Cultural heritage

1

2

3

4

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

3

2

4

Landscape

1

3

2

4

Cultural heritage

1

4

2

2

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

3

2

4

Landscape

1

2

4

3

Cultural heritage

1

4

2

2

Natural environment

1

4

2

3

Natural resources

1

4

3

2

Community life and outdoor recreation

1

3

2

4

Landscape

1

4

2

2

Cultural heritage

4

3

1

1

Natural environment

1

2

4

3

Natural resources

1

4

2

3

Community life and outdoor recreation

1

4

2

2

1.43

2.8

2.5

2.83

Average Ranking

The ranking of the alternatives for different themes in each section are shown in table 4-93.
In section 1, Stavanger – Egersund, D2 is clearly ranked as the best alternative. D1 has more conflicts with
landscape and natural environment, 2* and B more conflict with agriculture and cultural heritage.
In all other sections, including section 2, Egersund – Flekkefjord, B is ranked as the best alternative, due to it’s
limited length of new sections, which followingly results in moderate interventions. The 2* alternative is ranked
better than D1 and D2 in both section 2 and section 3, Flekkefjord – Mandal.
In section 4, Mandal – Lillesand, D1 is ranked better than 2*, with D2 as no. 4. In section 5, Lillesand – Risør, the
2*-alternative is slightly better than D1, again with D2 as no. 4.
In section 6, Risør – Porsgrunn, D1 is ranked in front of D2 and 2*, and D1 is also ranked before both D2 and 2* in
section 7 (Porsgrunn –Tønsberg) and section 8 (Tønsberg – Drammen).
In the overall average value for ranking, alternative B is no. 1, D1 no. 2, 2* no. 3 and D2 no. 4. The differences
between the D1, D2 and 2* alternatives are not very significant, and is influenced by how different individuals
evaluates the weight of the different themes.
In general the alignments do not seem to have environmental impacts that are clearly unacceptable. It is possible to
realize a high speed railway between Drammen and Stavanger without extensive environmental conflicts with
values of national importance.
Some major conflicts occur as a result of the studied alignments, for instance heavy conflicts with agriculture and
cultural heritage in Jæren and outer parts of Vestfold, a conflict with a Nature Reserve in Søgne, and conflicts with
residential areas and recreational areas both on the east side and west side of Kristiansand.
Many of the conflicts that are mentioned could be reduced by optimization of the alignments on the basis of more
detailed environmental assessment studies. On the other hand, a large number of more local conflicts not addressed
in this feasibility study, would probably be revealed in more detailed studies.
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