F Landesbetrieb e
emern Straflenbau und Verkehr ﬁ
5[[]](1 EB%E,\\ Schleswig-Holstein %

September 15th 2010

Fehmarnbelt Fixed Link
Summary of the Spatial Resistance Analysis

Draft*




September 15th 2010

Fehmarnbelt Fixed Link

Summary of the Spatial Resistance Analysis
Draft*

*This summary is a preliminary version subject to the final position of the relevant authorities.

This report was prepared by:

TGP Truper Gondesen Partner
Landschaftsarchitekten BDLA
An der Untertrave 17

23552 Libeck

Germany

Tel.: +49 (0) 451 79882-0

Fax: +49 (0) 451 79882-22
info@tgp-la.de

www.tgp-la.de

Elaborated by: Peter Steinlein, Oliver Miller
Checked by: Christoph Gondesen
Approved by: Susanne Koss, Femern A/S, Britta Hildebrandt, LBV-Liibeck

Legwork for the Danish mainland (Lolland):
COWI A/S

Anne Eiby / Annebeth Hoffmann
Parallelvej 2

2800 Kongens Lyngby

Denmark

Tel.: +45 45972211

Fax: +45 45972212

WWW.COwi.com

Page 2/36

Summary of the Spatial Resistance Analysis

Draft*


mailto:info@tgp-la.de
http://www.tgp-la.de/

Contents

3.1.
3.2.
3.3.

4.1.

4.2.
4.3.
4.4.

4.5.

5.1.
5.2.
5.3.

6.1.
6.2.
6.3.

6.4.

INTRODUCGCTION ... e 5

OBJECTIVES AND APPROACH.......cc i 5

AREAS WITH SPECIAL IMPORTANCE CONCERNING THE

ENVIRONMENT ..ot e e e e e 8
Marine area/ FENMAarNDEIt .........uuuiiiiiiiiiiii e 9
FERMAIT ..t e e e e e 10
011 =T o Lo I PP PSP PP PP PP PPP PP PPPON 10

INDICATION OF POSSIBLE ROUTE CORRIDORS/ DETERMINATION

OF LOW-CONFLICT CORRIDORS ... 11

Requirements for the determination of corridors for a Fehmarnbelt Fixed

N PP 11
Corridors in the marine area/ Fehmarnbelt ............cccccooiiii, 12
Corridors 0N FENMAIN ... 13
Corridors 0N LOHaNd ..o 14
Summary and overall demarcation of consistent low-conflict corridors ......... 16

FOCAL POINTS OF CONFLICT ..ceiieeiee et 17
Marine area/ FehmarnDelt ............oooi e 17
=] 01 0 = 1 0 TS 18
011 = o o I PP ST TP PPRPPPR PPN 22

COMPARATIVE ASSESSMENT OF THE CORRIDORS AND

PROSPECTS OF FURTHER PLANNING STEPS ..., 26
Marine area/ FENMAarNDEIT .........uuuiiiiiiiiiiiiiiii e 26
FONIMAIN ..o 27
(011 = o EO TR 28
Conclusion and prospects of further planning steps .....cccoovvvvviiiiiiiie e 29

Page 3/36

Summary of the Spatial Resistance Analysis

Draft*



Annex:
Figure 1:

Figure 2:
Figure 3:
Figure 4:

Figure 5:

Page 4/36

Figures

Spatial Resistance Analysis:
Spatial Resistance Analysis:
Spatial Resistance Analysis:
Spatial Resistance Analysis:

Spatial Resistance Analysis:

Overview
Marine area
Fehmarn
Lolland

Legend

Summary of the Spatial Resistance Analysis

Draft*



1. Introduction

This report presents a summary of the study iSpat i al Re s i st iachdng
demarcation of relatively low-impact corridors. The figures 1 to 5 in the annex visualise the
crucial results which are derived from the analysis.

2. Objectives and approach

Objectives

The purpose of identifying spatial resistance and deriving relatively low-impact areas or
corridors is:

9 to develop, at an early planning stage, routes that are as environmentally sound as
possible in terms of the optimization and precautionary principle,

9 to narrow down the area most likely to be examined more closely, incl. corridors fa-
voured for the route planning,

9 to determine whether routes are feasible through relatively low-impact corridors with
potentially minor environmental impact, or whether routes are likely to have more
severe environmental impact, which would probably require a more extensive in-
vestigation and ultimately result in higher expenses for implementing avoidance, mi-
tigation or compensation measures,

9 to gauge the risk of the project of being rejected for environmental reasons during the
subsequent approval process concerning the chosen route; furthermore to secure the
procedures for the entire project in technical and legal respects by highlighting focal
points of conflict.

The procedure for Spatial Resistance Analysis is described in relevant German guidelines
(Merkblatt zur Umweltvertraglichkeitsstudie in der StralRenplanung MUVS 2001 [Guidance on
the Environmental Impact Assessment in Road Planning], Richtlinien fur die Erstellung von
Umweltvertraglichkeitsstudien im StralRenbau RUVS [Guidelines for the Preparation of En-
vironmental Impact Assessments in Road Construction] Bundesministerium fur Verkehr, Bau
und Stadtentwicklung, Stand Entwurf 2008).

Detailed study area

The detailed study area for the Spatial Resistance Analysis is defined as the area in which
meaningful solutions (alternative routes) are possible to achieve the project goal of the Feh-
marnbelt Fixed Link. As the objective of the environmental legislation in both countries is to
minimize the various impacts during the planning stage and since the project and its environ-
mental impacts must be seen in their overall spatial context, Femern A/S decided to conduct a
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Spatial Resistance Analysis that covers both the Danish and German territories including the
Fehmarnbelt.

The demarcation of the onshore detailed study areas on Lolland and Fehmarn is based on
feasible landing points of a bridge or a tunnel alternative allowing for the shortest possible
alignment of the Fehmarnbelt Fixed Link. Generally, landing points are feasible west and east
of the ferry ports on Fehmarn and Lolland. Delimitations of the detailed study area on Feh-

marn are the Natura 2000 sites SCIDE 1532-3 91 A-Weslt Nor dk¢ste ttremhmar ni

and Northern Fehmarn Coast) or SPADE 1530-4 91 f¥stl i che Kieler
Kie)tothewestand on Lol l and the Natura 2000 site
nord for Lolland, Guldborgsund, Bata Nor og Hyllekrog TR B d s ata tdedeast. One issue is to
avoid considerable impairments of these Natura 2000 sites.

In the south of Fehmarn and in the north of Lolland the borders of the detailed study area are
determined by possible connections of the Fehmarnbelt Fixed Link to the existing motorways,
roads and railway lines. Furthermore the delimitation of the detailed study area considers the
range of possible impacts of the project on the environmental factors. The onshore detailed
study areas are shown in figure 3 and 4.

The demarcation of the offshore detailed study area in the Fehmarnbelt is derived from an
imaginary connection between the external borders of the onshore detailed study areas on
Fehmarn and Lolland. The result is a detailed study area with a width of approximately six
kilometres in the coastal area of Fehmarn and a width of approximately 12 kilometres in the
coastal area of Lolland. In this detailed study area, the corridors or line alternatives can be ge-
nerated from the west and east of the ferry port on Fehmarn to landing points west and east of
Rgdbyhavn.

The offshore detailed study area is shown in figure 2. An overview of the whole offshore and
onshore detailed study area of the Spatial Resistance Analysis is given in figure 1.

Approach

The inventory and the assessment of the existing environmental factors human beings (incl.
human health), fauna, flora and biodiversity, soil, water, climate, air, landscape, cultural
heritage and material assets, and their interaction according to the Gesetz Uber die Umwelt-
vertraglichkeitsprifung (UVPG, Environmental Impact Assessment-EI A Act ) and
Guideline of the Council on Environmental Impact Assessment (EIA Directive) is done on the
basis of available data and concentrates on the gist of the facts and circumstances.

As there are different natural features and different statutory frameworks in the detailed study
area, the inventory is divided into the following parts: the marine area, the approach and ramp
areas on Fehmarn and Lolland. It must be observed that the description and assessment of
the environmental factors in Denmark and Germany adhere not only to European legal regu-
lations, but also to the national legal and material requirements and conventions. Therefore
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especially the onshore results on Lolland and Fehmarn cannot (always) be directly compared
with one another as they reflect the national standards.

Based on the inventory-taking and assessment, the area related conflict potential i the so-

c a | Ismatibl rgsistance0i is determined. To this end the determined facts which are subject
to legally binding protection standards and which are therefore not subject to additional expert
evaluation, as well as the facts evaluated by experts, are categorised in three Spatial Resis-
tance Classes (Spatial Resistance Class SRC I, Il and Ill). The facts which have been deter-
mined are assigned to the various classes by project and landscape, with consideration of the
spatial models of regional and landscape planning that have been established for the region or
of regional objectives of environmental quality.

Table 1: Overview of the Spatial Resistance Classes

Spatial Definition Color on
Resistance the map
Class (SRC)

SRC | Facts where significant environmental impact is to be expected due to
project related impairments and which may be an obstacle to approval
(based on legally binding protection standard and expert opinion)

SRC I Facts where considerable environmental impact is to be expected dueto | orange
project related impairments and which are significant for the assessment
(based on legally binding/ sublegal protection standard and expert
assessment of environmental impact)

SRC I Facts where environmental impact of various degrees of severity isto be | yellow
expected due to project related impairments; with limited relevance for
the decision (generally not based on legally binding protection standard)

No class or no | Facts where insignificant or minor environmental impact is to be expected | white
assignment to | due to project related impairments
class

In the first step of the spatial analysis process, Spatial Resistance Classes are determined and
shown for each environmental factor. The spatial resistance is based on the synopsis of all the
conflict potentials of the individual environmental factors. The spatial resistance of an area is
derived from the respective facts of a certain environmental factor having the highest conflict
potential.

This makes it possible to determine different areas of conflict density. Ultimately the
delimitation of relatively low-conflict areas or corridors can be established as an iterative pro-
cess together with the technical planners. As a result of this step, corridors are demarcated;

1 which on the one hand allow to draw sensible routes for purposes of performing the
task at hand; and

1 which on the other hand do not contain any areas which were previously identified as
areas of highest conflict intensity (means SRC | and Il), if possible.
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The corridors, which are as low-conflict as possible, constitute the areas where the more de-
tailed route planning should be performed.

Furthermore, to determine the relatively low-impact corridors it is important

9 to show corridors in both countries, which are as low-impact as possible, to continue to
develop the best possible route in terms of its environmental impact

9 and to determine the low-impact corridors irrespective of a specific structure, i.e. of a
bridge or tunnel solution. The description and assessment of the specific environmental
impact of bridge and tunnel solutions is a central topic of the Environmental Impact
Study.

Furthermore, it is a basic assumption that

1 the body of water in the Fehmarnbelt, its significance as a stopover area for marine
mammals (specifically harbour porpoises), the significance of the Fehmarnbelt for bird
migration and the natural scenery of the open sea area constitute overall factors of
special, largely national significance. These factors are therefore assigned to spatial
resistance class RWS |. However, since the facts, which have been described, are
significant for the entire marine section of the study area and since they have the same
spatial resistance throughout, they cannot contribute to any spatial differentiation and
hence cannot help determine relatively low-impact areas. Therefore, they are not
shown in maps here as part of the Spatial Resistance Analysis (see chapter 3.1).

If a corridor leads (unavoidably) through an area categorised as Spatial Resistance Class
SRC | or if it transects a considerable area categorised as Spatial Resistance Class SRC II, a
map symbol and explanation in text form points out the high conflict potential and the focal
point of conflict to be expected at that place. This form of representation indicates that a
greater planning effort may be required in the more detailed route planning process with re-
spect to avoidance and mitigation measures, and this must be taken into account in the
assessment of the individual corridors.

The spati al resistancei, mphet deoti viedomisel andvediwr i
higher spatial resistance as well as the focal points of conflict are shown in figures 1 to 5 in the
annex.

3. Areas with special importance concerning the environment

Below, the derived areas with different spatial resistance (Spatial Resistance Classes SRC |, Il
or lll, see above) are briefly described for the marine area, Fehmarn approach and ramp area
and Lolland approach and ramp area. Areas with special importance (especially SRC I), which
should not be crossed by route corridors or will lead to a high conflict potential, are highlighted
in the description.
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3.1. Marine area/ Fehmarnbelt

The body of water in the Fehmarnbelt, its significance as a stopover area for marine mammals
(specifically, harbour porpoises), the significance of the Fehmarnbelt for the bird migration as
well as the natural scenery of the open sea area constitute area-wide factors of special, largely
national significance. These factors are therefore assigned to Spatial Resistance Class RWS I.
However, since the facts, which have been described, are significant for the entire marine sec-
tion of the study area and since they have the same spatial resistance throughout, they cannot
contribute to any spatial differentiation and hence cannot help determine relatively low-impact
areas. Therefore, they are not shown in maps here as part of the Spatial Resistance Analysis.
The potential impacts of a Fehmarnbelt Fixed Link on these facts will be examined in detalil
during the further planning, since the impacts of the structure i a bridge of a tunnel i are cru-
cial for potential conflicts in such a situation. This is a generally applicable assumption, but it is
not repeated every time in order to avoid repetitions.

Connected regions in the marine detailed study area which contain SPAs and SCls are the
ones with the highest spatial resistance (SRC I) and which can be used for a spatial differ-
entiation. In the centre of the overall study area,t he SCI i F enhichaunsirbaenesti 6
easterly direction (environmental factors fauna, flora, biodiversity), is situated. Further areas
with Spatial Resistance Class SRC | are sea cables i in addition to a few smaller cable lines i
with a fairly large cable in a northi southerly direction between Fehmarn and Lolland. Material
assets with SRC | furthermore include the port facilities including the breakwaters and a mili-
tary area near Fehmarn. The coastlines have areas with the highest spatial resistance con-
sisting of the dykes, beaches and bathing areas which are especially suitable for recreation,
as well as macro algae and eelgrass communities, which are protected according to German
nature conservation act 8 30 BNatSchG/ § 21 LNatSchG SH (environmental factors fauna,

flora, biodiversity). Concerning the environment g

mor phol ogi cal f é Gma nh e onatré pratektipn ated) & next to Fehmarn on
the western edge of the study area. Furthermore, coastal cliffs on the east side of the study
area are geotopes belonging to Spatial Resistance Class SRC | (derived from Landschafts-
programm Schleswig-Holstein 1999 [landscape programme]).

The areas of medium spatial resistance (SRC II) are essentially buffer zones around the SPAs
and SCls (environmental factors fauna, flora, biodiversity), as well as structures with mega
ripples in the Danish part of the Fehmarnbelt, which are important from a geomorphological
point of view (environmental factor soil). Furthermore, beaches of medium suitability for re-
creation and the pertinent bathing zones are assigned to Spatial Resistance Class SRC Il (en-
vironmental factor human beings).

Areas are categorised as having minor spatial resistance (SRC Ill) due to aspects of the en-
vironmental factors fauna and flora (such as mussels, areas for various fish species and fairly
small macrophytes on the Danish side which have a minor importance). From a geomorpho-
logical point of view, areas with crescent-shaped, approximately 0.5-metre-high sand ripples in

the central region of the Fehmarnbelt were assigned to SRC Ill (environmental factor soil).
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Near the coast, beaches and bathing zones of lesser importance as well as less important
surfing areas are assigned to this Spatial Resistance Class. In the Danish part of the sea, fair-
ly small areas for sand mining and sand deposits also belong to this category (environmental
factor material assets).

The spatial resistance in the marine area is shown in figure 2.

3.2. Fehmarn

Within the onshore area of Fehmarn, the parts of the detailed study area with connected areas
of the highest spatial resistance (SRC |) are mainly the settlements (environmental factor
human beings), the coastal areas (beaches, dykes, coastal cliffs, etc.) and the areas on the
northern coast which are valwuable in terms
tection area, Natura 2000 sites; environmental factors fauna, flora, biodiversity). In the rest of
the detailed study area, areas with the highest spatial resistance are mostly limited to scatter-
ed or (individual) line structures (especially elevated hedgerows, marl pits/ small bodies of
water and lines of trees; environmental factors fauna, flora, biodiversity and water). There is a
concentration of the highest spatial resistance in the coastal areas; the settlement centres with
the highest spatial resistance are distributed west and east of the E 47/ B 207. Material assets
of primary public concern (the st oacilitres,dederal e
European road and railway track/ railway system) are classified in SRC |, too.

The areas with medium spatial resistance (SRC Il) are usually adjacent to areas with great
spatial resistance. As a result, there are fairly large regions consisting of areas around the
existing settlements (environmental factor human beings) and of more structure rich agricultu-
ral areas near settlements on the western edge of the detailed study area from Landkirchen in
the south to Todendorf in the north, and in the southeast/ east from Burg to Bannesdorf via
Presen and Marienleuchte (environmental factor landscape). Along the coast, which is valu-
able in terms of nature conservation and landscape, there is medium spatial resistance due to
the areas around the residential environments of the towns and the areas near the coast,
which are especially suitable for recreation as designated in the Landscape Framework Plan
(environmental factor human beings). Another area of medium conflict potential is the wind
farm (AWindpark Preseno) as a materi al ass

The structures described above reveal that the areas with the least spatial resistance (SRC llI)
are mainly in the centre of the detailed study area along the road axis of E 47/ B 207. They are
predominantly formed by fairly structure poor agricultural areas and may contain small indivi-
dual structures which are more valuable in terms of landscape and nature conservation.

The spatial resistance on Fehmarn is shown in figure 3.

3.3. Lolland

Within the onshore area of Lolland, the parts of the detailed study area with connected areas

of the highest spatial resistance (SRC 1) are mainly the settlements (environmental factor hu-
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man beings). The largest locations are the towns of Rgdby and Rgdbyhavn as well as the
summerhouse areas in Bredfjed and Hyldtofte @stersgbad plus the Lalandia holiday centre.
The coastal area of varying width is also categorised as area with high spatial resistance (SRC
). Here, the dyke including the area immediately behind the dyke itself is of special impor-
tance for recreation (environmental factor human beings, flora/ fauna and the landscape). In
the east - adjacent to the described areaabove-t he Nat ura 2000 si+te
d Pmni n g 0 asaigneddo SRG | (environmental factors fauna, flora and biodiversity). In
the west of the detailed study area, the significant manor landscape around Lidsg and the
landscape of the drained and reclaimed former inlet (R@dby Fjord), which is of importance in
terms of the environmental factor cultural heritage, are both categorised as larger areas of
spatial resistance class SRC I. This more or less also applies to the north-eastern part of the
study area with its manor landscapes.

Furthermore, smaller areas in regions with high spatial resistance (SRC I) are scattered
throughout the entire study area, which have special importance for flora and fauna, such as
the numerous small bodies of water or for human beings as the individual houses in the out-
skirts. The former railway track between Rgdby and Maribo (importance as a recreational trail
and for fauna/ flora) and the national railway connection and federal motorway (importance as
material assets) are narrow, linear elements that belong to spatial resistance class SRC |I.

The major part of the remaining study area is categorised as having medium spatial resistance
(SRC 1), for a variety of reasons (especially its importance for environmental factors human
beings, cultural heritage and landscape).

Only small remaining sections in the study area are categorised as having minor spatial re-
sistance (SRC lll). Some of these areas are near the existing federal motorway and railway
track as well as north-east of Rgdbyhavn and in the east, near Bjergmark.

The spatial resistance on Lolland is shown in figure 4.

4. Indication of possible route corridors/ Determination of
low-conflict corridors

4.1. Requirements for the determination of corridors for a Fehmarnbelt
Fixed Link

Possible route corridor plans on Fehmarn and Lolland start with the connection of a potential
Fixed Link to the existing motorway and the parallel railway line. The areas of the railway sys-
tem and the ferry port on both Fehmarn and Lolland must be kept free enough to ensure that
the ferry operation between Germany and Denmark can be maintained, at least during the
construction phase of the Fehmarnbelt Fixed Link. The low-conflict corridors should therefore
not include central areas of the ferry station and the ferry port. It is possible to use areas at the
edges, such as parking lots, storage areas, or similar sites.
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Ultimately, possible landing areas for the Fehmarnbelt Fixed Link are sites on the coast of

Fehmarn which are west and east of the Puttgarden ferry port. The valuable sanctuaries at

AGr¢ner Brinko and west of it (nature protection
crossed, must be regarded as borderlines of possible landing points west of Puttgarden. In the

east, the only feasible landing point is between the ferry port and Marienleuchte. Landing

points south of Marienleuchte would shift the Fehmarnbelt Fixed Link too far to the eastern

coast of Fehmarn. This would cause a considerable longer Fixed Link offshore.

Possible route corridors on Lolland have to connect to the motorway E47 and the railway line,
north of R@gdbyhavn. In order to do this, landing points for the Fehmarnbelt Fixed Link are
possible west and east of Rgdbyhavn. In the west, between Rgdbyhavn and the Lalandia Holi-
day Centre approximately 1 km west of Rgdbyhavn, and in the east, between Rgdbyhavn and
Syltholm wind farm approximately two kilometres east of Rgdbyhavn. Further westerly or
easterly located landing points would result in a considerable longer Fixed Link onshore and
offshore and also significantly extend the connection route to the motorway E47 and the rail-
way line.

Corridors in the Fehmarnbelt may be developed between the potential landing points on Feh-
marn and Lolland.

Hereafter, on basis of the delineated spatial resistance, relatively low-conflict corridors are
derived for the marine section, Fehmarn and Lolland. All in all, a designation of consistent low-
conflict corridors is not possible and crossings of areas with SRC | and SRC Il are partly un-
avoidable. As a result, focal points of conflicts arise. In the following sub-chapters, the descrip-
tion of the possible corridors will highlight focal points of conflicts which are then specified in
chapter 5.

4.2, Corridors in the marine area/ Fehmarnbelt

The corridors and their abbreviated names (MA-W, MA-E, MA-E1, MA-E2) are shown in figure
2. The body of water in the Fehmarnbelt and its significance as a stopover area for marine
mammals, the significance of the Fehmarnbelt for bird migration as well as the natural scenery
of the open sea are ignored here for the reasons stated in chapters 2 and 3.1.

Considering what was said above, in summary, there is no continuous, relatively low-conflict
corridor in the marine study area. The main reason is the size of the S Edhmadinbeltqg
whose centre forms an area categorized as Spatial Resistance Classes SRC | and SRC Il
(see focal point of conflict MA2, chapter 5.1). However, there is not a relevant difference bet-
ween the spatial conflict intensity for the different potential crossings concerning this focal
point of conflict either, as the width of the area to be cut through is nearly the same every-
where.

In the marine area, three corridors can be defined:
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The western corridor alternative (marine area corridor West MA-W) runs west of the large sea

cable and has to intersect with various buffers zones of Natura 2000 sites west of Fehmarn

(see focal point of conflict MA3) before it runs
of conflict MA2). Up to that point, the corridor basically runs through areas with the highest

spatial resistance (Spatial Resistance Classes SRC | and SRC Il). Only then does the corridor

run through connected, relatively low-conflict areas (areas with Spatial Resistance Class SRC

[l and white areas) 1 only interrupted by crossing through submarine mega ripples (SRC Il,

focal point of conflict MA1) T until it arrives on the shore of Lolland, west of Rgdbyhavn

(Lolland corridor L-W). It cannot be avoided that it crosses the dyke (see Lolland).

The eastern corridor alternative (marine area corridor East MA-E) runs east of the large

marine sea cable. At the beginning, the entrance into the marine area near the coast of Feh-

marn is not completely low-conflict (see focal points of conflict MA4 or MAS). However, after-

wards, the corridor only runs in connected, relatively low-conflict areas (areas with Spatial Re-

sistance Class SRC lll and white areas) unt i | it inevitably crosses t|
focal point of conflict MA2).

After this crossing, the corridor splits into two sub-alternatives: The marine area corridor East
1 (MA-E1) runs west of one area of submarine mega ripples, and the marine area corridor
East 2 (MA-E?2) runs eastward in such a way that it only has to cross the southern area with
submarine mega ripples. Therefore it is possible that the pertinent corridors only once cross
the areas which are important for the environmental factor soil (SRC I, focal point of conflict
MAL1). In the landing area by Lolland, the sub-alternatives merge again and come upon the
easterly corridor on Lolland (L-E). Crossing the dyke east of R@gdbyhavn is inevitable (see
Lolland).

4.3. Corridors on Fehmarn

The corridors and their abbreviated names (West with F-W and F-MW, centre with F-NW, East
with F-E) are shown in figure 3.

The development of corridors on Fehmarn reveals that in the northern corridor sections near
the coast, all possible route corridors can only run through areas of fairly great spatial resis-
tance (SRC | or SRC II). If the link inevitably runs through areas of the highest spatial resis-
tance (SRC 1) or large areas of Spatial Resistance Class SRC I, this results in focal points of
conflict.

A relatively low-conflict corridor in the south of the detailed study area starts north of Burg and
runs along both sides of the existing traffic route B 207/ E 47 in a northeasterly direction.
Small, scattered areas or lines of great spatial resistance, such as elevated hedgerows or
small bodies of water, cannot be avoided in any event. Southwest of the intersection of the

E 47 and the district road K 49, the corridor splits into two corridor alternatives.

The westernmost alternative runs as a low-conflict corridor (corridor Fehmarn West) between

the residential environments with a distance of at least 500 metres to the town of Todendorf
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and the district road K 49 northwards. North of the district road K 63, the corridor can only be
placed in areas of the highest spatial resistance. This is due to the environmental factors
fauna and flora and, on the western outskirts of Puttgarden, the residential environments of
the town as well as, near the coast, the areas which are especially suitable for recreation (en-
vironmental factor human beings). The corridor can be split into a western and eastern sub-
alternative. The western sub-alternative (corridor Fehmarn West1; F-W) runs through the
buffer zone of the Natura 2000 site, without like the eastern alternative (corridor Fehmarn
West2; F-MW) touching grassland areas with small bodies of water in between, which consti-
tute special stepping-stone biotopes for fauna. The corridor F-MW runs through areas sur-
rounding residential districts (residential environments) west of Puttgarden (SRC II, see focal
point of conflict F3) and passes an individual farm (SRC I, see focal point of conflict F5) at a
close distance. Both sub-alternatives run into coastal areas which also have the highest
spatial resistance (SRC I, see focal point of conflict F1). In the northern sections of the
western sub-alternative, it is not possible to establish relatively low-conflict corridors.

Another corridor alternative (corridor Fehmarn centre F-NW) starts after the B 207/ E 47 inter-
section with the K 49 and runs east of Puttgarden as closely as possible to the site of the ferry
port and its connection to the traffic routes (railway/ street) up to the northern coast. The
corridor first runs west of the railway in areas of the least spatial resistance (SRC Ill) and then
includes mostly areas of higher spatial resistance (residential environments of Puttgarden,
SRC Il, see focal point of conflict F7) along the edge of the railway system and the large
parking lots at the ferry port, passing an individual farm (SRC |) and a hotel site (SRC Il) at a
close distance (see focal point of conflict F8). On the coast, it touches the edge of the ferry
port/ pier (SRC I, see focal point of conflict F6). Here, too, it is impossible to design a com-
pletely low-conflict corridor in the northern part.

The last corridor alternative (corridor Fehmarn East F-E) runs east of the traffic route B 207/ E

47 and the railway track, extending to the coast in the east of the ferry port. The corridor is
relativelylow-conf | i ct (SRC 111) between the railway and
it reaches the area with a visual connection to the Baltic Sea coast with its appealing land-

scape (SRC I, see focal point of conflict F9). In the coastal area, this alternative touches sub-

sidiary facilities of the ferry port, such as a sewage plant (SRC lll), and then crosses a re-

maining section of the near-natural beach (SRC |) within the ferry port (SRC I, see focal point

of conflict F9). Here, too, it is impossible to design a completely low-conflict corridor in the

northern part.

4.4, Corridors on Lolland

The corridors and their abbreviated names (L-E, L-W) are shown in figure 4.

When designing corridors on Lolland, it turns out that in the area near the coast, all possible
route corridors must transect areas of higher spatial resistance (SRC | or SRC II).
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Two corridors have been determined on Lolland: a relatively wide corridor east of Rgdbyhavn
and a narrow corridor west of Rgdbyhavn.

The relatively low-conflict corridor east of Rgdbyhavn (Corridor Lolland East L-E) starts at the

existing road and railway track in the north of the study area in the potential connection area. It

runs two to three kilometres along this traffic infrastructure element and then turns left until it

ends on the southern coast of Lolland, east of Radbyhavn. The width of the corridor is just

over one kilometre. Within the corridor, there is a relatively large area with minor spatial resis-

tance (SRC lll), extending between the motorway and the railway track and the adjoining area

further south of the railway. Inside the corridor are several smaller areas with high spatial re-

sistance (SRC 1), e.g. protected small bodies of water and individual houses in the open land-

scape (see focal point of conflict L4, chapter 5.3). Generally speaking, it is impossible to form

a corridor which does not touch any of these conflict spots, as they are distributed throughout

the study area. In the coastal area, the corridor touches fairly large areas with high spatial re-

sistance on and directly behind the dyke. The conflicts arising from this concern recreational

interests, fauna, flora and biodiversity, landscape and cultural heritage (see focal points of

conflict L1, L2, L3 and L5). The corridor east of Rgdbyhavn also runs through areas with

medium spatial resistance (SRC I, see focal point of conflict L4), but it is more than one kilo-

metre east of the town of RRBdbyhavn and t-wo kil on
farvandet nord for Lolland, Guldborgsund, Bgtg Nor og Hyllekrog-RRdsand 6, whi ch ar e
with high spatial resistance (SRC I). Near the coast, the existing Syltholm wind farm borders

the low-conflict corridor in the east.

The corridor west of Rgdbyhavn (Corridor Lolland West L-W) splits from the eastern corridor
south of Rgdby and then runs straight in a westerly direction, about halfway between the
towns of Rgdby and Rgdbyhavn. It then turns south, where it meets the coast between Rgd-
byhavn and the Lalandia holiday centre. The width of the corridor is approximately 0.5 km. In
the southern part the corridor has a distance of about 200 metres from the town of Rgdby-
havn and of about 500 metres from the Lalandia holiday centre, areas with high spatial resis-
tance (SRC I). In the northern part there is a distance of more than 500 metres both to the
edge of the town of Rgdbyhavn and the edge of the town of Radby.

The corridor L-W intersects no areas with minor spatial resistance (SRC Ill) and therefore

does not meet the def-conftliiont ofomarifded atbhbwt!l mud v
Acorridor in areas wi t loweker, fthecoptionsopaccorriderinthe e si st an c e
western part of the detailed study area on Lolland is to be considered as well, it becomes clear

(see also figure 4) that the corridor route that has been chosen constitutes the only way of

avoiding even higher conflict potential: in the part of the study area that is further west, a

corridor route would include many more areas with highest spatial resistance (SRC I).

Like the eastern corridor, so the corridor west of Rgdbyhavn (L-W) contains several isolated,
small areas with high spatial resistance (SRC 1), e.g. protected small bodies of water and in-
dividual houses in the open landscape (see focal points of conflicts L7, L9, L10). The corridor
west of Radbyhavn crosses one of the former inlets of the former Rgdby Fjord. Due to their
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importance for the environmental factors cultural heritage, landscape and soil (see focal point
of conflict L8), this results in conflicts. In the coastal area the corridor touches on fairly large
areas with high spatial resistance (SRC I) on and directly behind the dyke. The conflicts
arising from this concern recreational interests, fauna, flora and biological diversity, the land-
scape and cultural heritage (see focal point of conflict L6).

4.5. Summary and overall demarcation of consistent low-conflict
corridors

The corridors of the three sections marine area, Fehmarn and Lolland described above can be
formed to consistent and coherent corridors for the routing of the Fehmarnbelt Fixed Link (see
figure 1). In doing so, no completely low-conflict corridor could be identified (see chapter 4.2 to
4.4). The density of conflicts in the corridors differs; the focal points of conflict are described in
detail in chapter 5.
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5. Focal points of conflict

The different focal points of conflict (= crossing areas with SRC | or Il) have already been men-
tioned partly within the description of corridors in the chapters 4.2 to 4.4. Below, the focal
points of conflict in the marine area, on Fehmarn and Lolland, which are shown in Figs. 2 to 4,
are summarized and listed with respect to their location within the corridors (Tables 2, 5, 8)
and their content is described (Tables 3, 6, 9). Subsequently, the focal points of conflict are
assessed in terms of the environmental-factor-related conflict potential (4, 7, 10).

5.1.

Marine area/ Fehmarnbelt

In the sea area, there are the focal points of conflict MAL to MAS.

Table 2: Focal points of conflict in the corridors in the marine area

Corridors

Focal points of conflict

Corridor MA-W

MA1, MA2, MA3

Corridor MA-E

Sub-corridor MA-E1

MA1, MA2, MA4, MA5

Sub-corridor MA-E2

MA1, MA2, MA4, MA5

Table 3: Description of the focal points of conflict in the marine area

Focal Location Affected Brief description
point of environmental
conflict factor (with
conflict
potential)
MA1 South of the | Soil Belt through areas with submarine mega ripples on approx. 1.4
coast of (medium) km
Lolland
MA2 At the centre | Fauna, flora, A link across the SCI consénatio F
of the marine | biological objective Aharbour porpoiseo,
study area diversity (high area with a width of up to 4.6 km (high) as well as a buffer zone
or medium) of a width of 1,000 m (medium) for marine mammals
(examination for SCI compatibility required)
Saoil Link across the SCI site fAFeh
(high) objective regarding geomorpho
sandbanksodo) on a area with a
(examination for SCI compatibility required)
MA3 In the area Humanbeings |Pot enti al i mpairment UoefBriemck @
near the (medium) (swimming and surfing area)
'C:O?]St of Fauna, flora, Link across buffer OsticheKeler8uchtt
€ thmamt f biological and t he Me€rbsgebiete der Kieler Buchtdo (e xam
gortt Weds 0 diversity (high for SCI compatibility required)
uttgarden or medium) Loss/impairment of large-scale macroalgae and sea grass
areas (legally protected biotopes according to art. 30
BNatSchG in combination with art. 21 LNatSchG) near the
coast
Soil Belt across areas with Auniqu
(high) t he tfer®r i nko area
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Focal Location Affected Brief description

point of environmental

conflict factor (with

conflict

potential)

Cultural Link across the large submarine cable
heritage and

material assets

(high)

MA4 At the Fauna, flora, Loss/ impairment of smaller sections of macroalgae and blue
Puttgarden biological mussel stocks (legally protected biotopes according to art. 30
ferry port diversity BNatSchG in combination with art. 21 LNatSchG)

(medium)

MAS5 East of the Fauna, flora, Loss/ impairment of a tiny area at the edge of a reef with blue
Puttgarden biological mussels (legally protected biotopes according to art. 30
ferry port diversity BNatSchG in combination with art. 21 LNatSchG) possible

(medium)

Cultural Potential link east of the ferry port in the sea area with assumed
heritage and settlement sites from the Stone Age (impossible to show
material assets | spatially as yet)

(medium)

Table 4: Environmental-factor-related assessment of the conflict potential of the focal points of
conflict in the marine area

Conflict potential based on environmental factors
Focal point | Huyman Fauna, flora | Soil Water * Landscape * | Cultural
of conflict beings, incl. | and heritage and
human biodiversity material
health assets
MA1
MA2
MA3
MA4
MAS5

Conflict potential:

high  [7] medium [ ] minor

not significant

* The environmental factors water and landscape cannot be spatially differentiated in the marine area in context of the

Spatial Resistance Analysis. Therefore they are not crucial and not significant for the decision.

5.2. Fehmarn

Table 5: Focal points of conflict in the corridors on Fehmarn

Corridors Focal points of conflict
Corridor West Sub-corridor F-W F1, F2, F4
Sub-corridor F--MW | F1, F3, F5
Corridor Centre F-NW F6, F7, F8, F10
Corridor East F-E F9, F10
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Table 6: Description of the focal points of conflict on Fehmarn

Focal Location Affected Brief description
point of environmental
conflict factor (with
conflict
potential)
F1 Northern Human beings | Loss of an area / impairment of the beach with intensive
coast (high) recreational use nor tiher®rfi rPlud
er)orttthwedst of Fauna, flora, Loss of an area / impairment of highly significant beach habitats
uttgarden biological (legally protected biotopes according to art. 30 BNatSchG in
diversity (high) | combination with art. 21 LNatSchG) in connection with the dyke
as focal area in the biotope network of Schleswig-Holstein
Soil (high) Loss/ impairment of sandy raw soils on beaches / the storm-
beach with special significance
Water (high) Construction on the water protection area with legal protection
status (construction ban)
Landscape Construction on and impairment of a highly sensitive coastal
(high) landscape with beach, dyke and visual connection to the Baltic
Sea
Cultural Construction on/ impairment of the state protection dyke
heritage and
material assets
(high)
F2 East of the Human beings | Impairment of areas of special recreational significance south
i Bl an k g (medium) of the dyke
w ItI S g ho Fauna, flora, Link across a 500-m-wide buffer zone on the land area of the
wetian biological SClI site fiCoastal area of anks
diversity (high) |t h e S P Mstlishe Kieler Buchto
Impairment/ fragmentation of significant functional relationship
of fauna (e.g. amphibians, dragonflies, bats) at the outskirts of
an SClI area /| SPA site betwee
grassland areas with small bodies of water
Soil (medium) Loss and impairment of low moor soils utilized both extensively
and intensively
Water | mpairment of the edge-bagfared he
(medium) with respect to the water balance (low moor soils near
groundwater)
Landscape Construction/ impairment of a structure-rich agricultural
(medium) landscape with medium sensitivity north/northwest of
Puttgarden
F3 At the Human beings | Impairment of areas with special suitability for recreation and of
western (high) the areas surrounding the residential districts of Puttgarden,
edge of incl. the campsite
Puttgarden Fauna, flora, Impairment of the edge of highly significant habitat structures
biological (extensive grassland areas with small bodies of water) with a
diversity (high) [f uncti onal relationship to th

(amphibians, dragonflies, among others) as well as loss of spits
(legally protected biotopes according to art. 30 BNatSchG in
combination with art. 21 LNatSchG)

Soil (medium)

Loss and impairment of low moor soils utilized both extensively
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Focal Location Affected Brief description
point of environmental
conflict factor (with
conflict
potential)
and intensively
Water Impairment of the edge of the low-bog area with respect to the
(medium) water balance (low moor soils near groundwater)
Landscape Construction/ impairment of a medium-sensitivity, fairly
(medium) structure-rich agricultural landscape north/northwest of
Puttgarden and impairment of the northern and western edges
of the town of Puttgarden
Cultural Quality loss of buildings at the edge of the north-western
heritage and residential area of Puttgarden
material assets
(medium)
F4 At the K 63 Fauna, flora, Partial loss of a tree-lined street, loss of a small body of water
west of biological (legally protected biotopes according to art. 30 BNatSchG in
Puttgarden diversity combination with art. 21 LNatSchG)
(medium)
Water Loss of a small body of water (legally protected biotope
(medium) according to art. 30 BNatSchG in combination with art. 21
LNatSchG)
Landscape Impairment of a medium-sensitivity landscape area of the lines
(medium) of trees along the K 63 from Puttgarden to Johannisberg
F5 At the K 63 Human beings | Fragmentation of the area to the southwest of the residential
west of (high) district of Puttgarden, (partial) loss of the radio tower special
Puttgarden area and significant impairment of an individual farm
Fauna, flora, Partial loss of a tree-lined street, loss of a small body of water
biological (legally protected biotope according to art. 30 BNatSchG in
diversity combination with art. 21 LNatSchG)
(medium)
Water Loss of a small body of water (legally protected biotope
(medium) according to art. 30 BNatSchG in combination with art. 21
LNatSchG)
Landscape Impairment of a medium-sensitivity landscape area of the lines
(medium) of trees along the K 63 from Puttgarden to Johannisberg
Cultural Quality loss of buildings at the edge of the south-western
heritage and residential area of Puttgarden
material assets
(medium)
F6 Coast at the | Human beings Impairment of the north-eastern area around the residential
western (high) district of Puttgarden, incl. the campsite
?dge of tthe Cultural Construction on / impairment of part of the mole, perhaps
er(rjy por K heritage and impairment of the edge of the state protection dyke
g?eaga;ﬁﬁ; material assets
harbour (medium)
F7 At the Human beings Impairment of the eastern area surrounding the residential
eastern edge | (high) district of Puttgarden, incl. the area around the hotel
gf ttaarden / Fauna, flora, Loss/ impairments of small areas of habitat structures of
uttgarden biological medium significance (grassland, wooded areas) at the edge of
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Focal Location Affected Brief description

point of environmental

conflict factor (with

conflict
potential)
western diversity the railroad system and traffic facilities
edge of the (medium)
rall\;vay Cultural Quality loss of the hotel building as well as of buildings at the
system heritage and edge of the northern/eastern settlement area of Puttgarden
material assets
(medium)

F8 At the south- | Human beings Impairment of the south-eastern area surrounding the
eastern edge | (high) residential district of Puttgarden and significant impairment of
of an individual farm
Puttgarden Fauna, flora, Loss and impairments of habitat structures of medium

biological significance of the railroad systems and impairment at the edge
diversity of a functional relationship of fauna (e.g. insects) along the
(medium) railroad tracks

Cultural Loss of part of the railroad system, quality loss of an individual
heritage and farm and of buildings at the south-eastern edge of the

material assets | residential area of Puttgarden

(medium)

F9 Northeast Fauna, flora, Loss of an area / impairment of the remainder of the (already
coast, atthe | biological impacted) beach habitat by the mole as well as loss of two
eastern edge | diversity (high) | small bodies of water of special significance for amphibians
of the ferry legally protected biotopes according to art. 30 BNatSchG in
port combination with art. 21 LNatSchG)

Soil (high) Loss and impairment of (already impacted) raw soils on
beaches of the remaining beach habitat by the mole

Water Loss/ impairment of two small bodies of water. Little to no

(medium) construction on the water protection area

Landscape Impairment of a low-sensitivity landscape region of the traffic

(medium) facilities and a medium-sensitive landscape area of the
agricultural landscape with visual connection to the Baltic Sea

Cultural Potential construction on / impairment of part of the mole

heritage and

material assets

(medium)

F10 South of the | Fauna, flora, Loss of habitats of medium significance (lines of trees, field
intersection biological hedges). Loss of small bodies of water with general
of B 207 and | diversity significance for fauna
K49 (medium)

Water Loss of two small bodies of water

(medium)

Landscape Impairment of the highly sensitive landscape area of the lines of
(high) trees along the K 49 from Puttgarden to Niendorf
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Table 7: Environmental-factor-related assessment of the conflict potential of the focal points of
conflict on Fehmarn

Focal point Conflict potential based on environmental factors

of conflict Human Fauna, flora | Soil Water Landscape Cultural
beings, incl. | and heritage and
human biodiversity material
health assets

F9

F10
Conflict potential:

high
not significant

5.3. Lolland

Table 8: Focal points of conflict in the corridors on Lolland

Corridors Focal points of conflict
Corridor East L-E L1, L2, L3, L4, L5
Corridor West L-W L6, L7, L8, L9, L10

Table 9: Description of the focal points of conflict on Lolland

Focal Location Affected Brief description
point of environmental
conflict factor (with
conflict
potential)
L1 Southern Human beings | (Partial) loss/ impairment of the dyke including the recreational
coast of (high) trail and the access to the sea / beach section
L?IIand, east Fauna, flora, (Partial) loss/ impairment of the dyke with dry grassland, salt
0 biological meadows behind the dyke and of lakes (which are important for
Radbyhavn

diversity (high) | birds)
Soil (medium) Loss/ impairment of low-lying areas with sandy former seafloor

areas

Water (high) Loss/ impairment of a lake with high environmental quality
objective

Landscape (Partial) loss/ impairment of the dyke as a characteristic

(high) element of the landscape

Cultural (Partial) loss/ impairment of the dyke as a significant part of the

heritage and cultural heritage and material asset as well as of low-lying
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Focal Location Affected Brief description

point of environmental

conflict factor (with

conflict

potential)

material assets | areas behind which characterize the former course of the sea
(high)

L2 East of Fauna, flora, Loss/ impairment of a wetland that is especially valuable for
Radbyhavn, | biological birds and amphibians
approx. one diversity (high)
kilometre Soil (medium) Loss/ impairment of low-lying areas with sandy former seafloor
north of the areas
dyke

Cultural Link across low-lying areas marking the former course of the
heritage and sea

material assets

(medium)

L3 East of Human beings | Loss/ impairment of an area designated as a recreational area
Radbyhavn, | (medium) by the former county
west of L2 Fauna, flora, Loss/ impairment of biotope structures of medium value (fallow

biological land)

diversity

(medium)

Soil (medium) Loss/ impairment of low-lying areas with sandy former seafloor
areas

Cultural Link across low-lying areas marking the former course of the

heritage and sea

material assets

(medium)

L4 East of Human beings | Potential loss of individual houses and/or the open land around
Radbyhavn, | (high) them, impairment of the function of the sites of many individual
north of L1 to houses as residential areas and areas around residences,

L3 visual impairment, etc.
Cultural Link across an area of potential archaeological interest
heritage and
material assets
(medium)

L5 Near the Cultural Loss/ impairment of the pumping station as a significant
coast east of | heritage and material asset
Radbyhavn material assets

(high)

L6 West of Human beings | (Partial) loss/ impairment of the dyke including the recreational
Radbyhavn, | (high) trail and recreational trails in the reed areas behind the dyke as
on the well as the access to the sea / beach section
soutk;erfn Fauna, flora, (Partial) loss/ impairment of the dyke with dry grassland, reed
Eoﬁs 3 biological areas (which are important for birds and amphibians) behind

oflan diversity (high) | the dyke

Soil (medium)

Loss/ impairment of low-lying areas with sandy former seafloor
areas

Landscape (Partial) loss/ impairment of the dyke as a characteristic
(high) element of the landscape
Cultural (Partial) loss/ impairment of the dyke as a significant part of the
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Focal Location Affected Brief description

point of environmental

conflict factor (with

conflict

potential)

heritage and cultural heritage and material asset as well as of low-lying
material assets | areas behind marking the former course of the sea

(high)

L7 Between Human beings | (Partial) loss and impairment of the area near the residential
Radbyhavn (high) districts between Rgdbyhavn and Lalandia. Potential loss of
and Lalandia individual houses and/or the open land around them,

impairment of the function of the sites of many individual
houses as residential areas and areas around residences,
visual impairment, etc.
Landscape Link across / impairment of the landscape of Rgdby Mark,
(medium) partly with tongues of the former Ragdby Fjord, of medium
overall sensitivity
Cultural Link across / impairment of the landscape of Rgdby Mark,
heritage and partly with tongues of the former Ragdby Fjord as an element of
material assets | the cultural landscape
(medium)

L8 Northwest of | Fauna, flora, Link across the designated biotope network along the former
Rgdbyhavn, | biological Radby Fjord
at a tongue diversity
of the former | (medium)

Redby Fjord Soil (medium) Loss/ impairment of low-lying areas with sandy former seafloor

areas

Landscape Link across / impairment of a tongue of the former Rgdby Fjord,
(medium) of medium overall sensitivity
Cultural Loss/ impairment of the former Rgdby Fjord as an element of
heritage and the cultural landscape
material assets
(high)

L9 Between Human beings | Potential loss of individual houses and/or the open land around
Radby and (high) them, impairment of the function of the sites of many individual
Radbyhavn houses as residential areas and areas around residences,

visual impairment, etc.
Landscape Link across / impairment of the landscape Rgdby Mark, of
(medium) medium overall sensitivity

L10 On the Human beings | Crossing/ fragmentation of the recreational trail between
former (high) Rgdbyhavn and Rgdby (railway track). Potential loss of
railway line individual houses and/or the open land around them,
from impairment of the function of the sites of many individual
Radbyhavn houses as residential areas and areas around residences,
to Maribo visual impairment, etc.

Fauna, flora, Link across the biotope network between Rgdbyhavn and

biological Radby along the railway track

diversity

(medium)

Landscape Link across / impairment of the landscape Rgdby Mark, of

(medium) medium overall sensitivity

Cultural Loss/ impairment of the former railway track as significant
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Focal
point of
conflict

Location

Affected
environmental
factor (with
conflict
potential)

Brief description

heritage and
material assets

(medium)

former transport line

Table 10: Environmental-factor-related assessment of the conflict potential of the focal points of
conflict on Lolland

Focal point
of conflict

Conflict potential based on environmental factors

Human
human
health

L1
L2

Fauna, flora

beings, incl. | and

biodiversity

L3
L4
L5
L6
L7
L8
L9
L10

Conflict potential:

Soil Water

Landscape

Cultural
heritage and
material
assets

high medium

not significant

minor
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6. Comparative assessment of the corridors and prospects of
further planning steps

Below, the relatively low-conflict corridors, which have been determined, will be assessed in
relation to one another and ranked with consideration of the environmental-factor-related
assessment of the individual focal points of conflict that have been identified (see chapter 5.1

to 5.3).
6.1. Marine area/ Fehmarnbelt

Table 11: Assessment of the offshore corridors i ranking of the corridors considering all

environmental factors

Individual ranking of the corridors
Environmen- Human | Fauna, | Soil Water * | Climate/ | Land- Cultu-
tal factor beings, | flora Air * scape * | ral heri-
incl. and tage Overall
human biodi- and rankin
. . g
health versity material
assets
Corridor
MA-W 3 3 insigni- insigni- insigni- 3
MA- | MA-E1 -1 ficant ficant ficant 1
E for for for
MA-E2 >1 >2 decision | decision | decision 1 >>2

Ranking of the corridors: 1 = best (least impact on the environment) to 3 = worst (highest impact on the environment)
>> Very obvious advantage compared to the next-ranking corridor, > clear advantage compared to the next-ranking corridor
* The environmental factors water, climate/ air and landscape cannot be spatially differentiated in the marine area in context

of the Spatial Resistance Analysis. Therefore they are not crucial and not significant for the decision.

In the overall ranking of the conflict potential, the central corridor (MA-E1) is ranked best with
respect to the environmental factors in the marine area. The second-ranked corridor, MA-E2,
is only slightly behind corridor MA-E1, since only a single criterion i the greater length of the
crossing of areas with submarine mega ripples (environmental factor soil M2) i determines the
rating. Yet, it is apparent that the western corridor (MA-W) ranks considerably worse than the
eastern corridors MA-E1 and MA-E2 (see figure 2).
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6.2. Fehmarn

Table 12: Assessment of the onshore corridors on Fehmarn i ranking of the corridors considering all
environmental factors

Individual ranking of the corridors

Environ- | Human Fauna, Soil | Water Climate/ | Land- Cultural
mental beings, | floraand Air * scape heritage
factor |hncl. b|0d_|- and " overall

uman versity material ranking

health assets
Corridor
F-W >>2 3 3 4 insignifi- 3 3
F-MW 3 3 3 3 cant for 3
decision

F-NwW 3 >1 >1 >1 1 2 >1
F-E >>1 >1 >2 >>2 >>2 >1 >1

Ranking of the corridors: 1 = best (least impact on the environment) to max. 4 = worst (highest impact on the environment).
When two corridors are ranked the same, the next ranking is omitted to make the result more comprehensible (e.g., ranking
1,1,3,4).

>> Very clear advantage compared to the next-ranking corridor, > clear advantage compared to the next-ranking corridor

* The environmental factor climate/ air cannot be spatially differentiated in context of the Spatial Resistance Analysis.

Therefore it is not crucial and not significant for the decision.

In the overall ranking of the conflict potential with regard to the environmental factors, the
centre corridor (F-NW) and the eastern corridor (F-E) are clearly above the western corridors
(F-W, F-MW). Corridor F-NW and Corridor F-E are so close to each other that no clear state-
ment in favour of either one can be made from an environmental point of view, if all environ-
mental factors are considered equal. If we look at the environmental factor human beings, the
conflict potential of Corridor F-E is clearly lower, as with this corridor, there are no impairments
of the areas surrounding the environmental districts / the outskirts of Puttgarden and a distan-
ce of more than 500 metres to Marienleuchte can be maintained. The conflict potentials for
soil, water and landscape are clearly lower in the northern section for Corridor F-NW, as here
the overprinted sections of the railway system and traffic facilities are utilised.

The western corridors F-W and F-MW are also close in the overall ranking, so no clear differ-
entiation can be made here either.

It is, however, obvious that the corridors west of Puttgarden have a significantly worse ranking
than those east of Puttgarden (see figure 3).
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6.3. Lolland

Table 13: Assessment of the onshore corridors on Lolland 7 ranking of the corridors considering all
environmental factors

Individual ranking of the corridors

Environ- | Human Fauna, Soil Water Climate/ | Land- Cultural

mental beings, | floraand Air * scape heritage

factor |hncl. b|0d_|- and " overall
uman versity material ranking
health assets

Corridor

L-E >>1 1 1 2 insignifi- >1 1 >1

LW 2 cant for 2 2 2

decision

Ranking of the corridors: 1 = best (least impact on the environment) and 2 = worst (higher impact on the environment)
>> Very clear advantage compared to the next-ranking corridor, > clear advantage compared to the next-ranking corridor
* The environmental factor climate/ air cannot be spatially differentiated in context of the Spatial Resistance Analysis.

Therefore it is not crucial and not significant for the decision.

In the overall ranking of the conflict potential with regard to all environmental factors, the
eastern corridor (L-E) is clearly ahead of the western corridor (L-W). This specifically applies
to the environmental factors human beings, landscape, cultural heritage and material assets.
Here the advantages of this corridor become evident. Concerning fauna, flora and biodiversity
the corridors are largely similar i with slight advantages for the western corridor. Regarding
the environmental factor soil both corridors are almost equivalent, too. Concerning the en-
vironmental factor water, the western corridor comes off better than L-E.

Within the overall ranking of corridors, it is decisive that the western corridor L-W passes only
areas of higher spatial resistance (Spatial Resistance Classes | and Il, red and orange) and
not any areas of minor spatial resistance (SRC lll, yellow) (see figure 4). In figure 4, the higher
spatial resistance of the entire western corridor becomes evident. This confirms the rating of
the eastern corridor (L-E) as the corridor with clearly lesser environmental impacts altogether.
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6.4. Conclusion and prospects of further planning steps
Conclusion

In terms of the further planning process of the route determination of the Fehmarnbelt Fixed
Link, the results of the Spatial Resistance Analysis already show that the western corridor 1
both onshore and offshore T turns out to be especially problematic and conflict-laden from an
environmental point of view.

Future prospects of further planning steps

By establishing the relatively low-conflict corridors, that have been determined, the Spatial Re-
sistance Analysis supplies the basis for the technical planners on which they can develop po-
tential route alternatives. Moreover, the analysis prepares the steps for the further planning,
especially the comparison of alternatives in the environmental compatibility study (Fig. 0).

Environmental Planning Technical Planning

2 ¥

Spatial sensitivity analysis

A . . . Development of route alternatives
etermination of relatively’low impact corrido

v L/

Assessment and selection of applicable route alternatives

Preliminary comparison of alternatives

of bridge and tunnel Development of alignment alternatives

Selection of the most opportune bridge and tunnel alternative

Comparison of bridge and tunnel Conceptual design of bridge and tunnel

Selection of the most favourable construction alternative

Assessment of the zero-scenario

| Predominantly existing data | Updated data

Figure 0: Overview of the sequence of the EIS and the position of the environmental resistance
analysis in the context of the technical planning.

The overall weighting of all criteria (environment, profitability, technology, etc.) is performed in
a more general report.
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Notes on gaps of knowledge

The Spatial Resistance Analysis and the subsequent determination of low-conflict corridors
are conducted on the basis of existing data. In the case of the Fehmarnbelt Fixed Link project,
already existing results and insights from the project-specific investigations have already been
incorporated in this document for all environmental factors (specifically, however, examina-
tions of fauna and flora as well as hydrogeographic investigations performed in 2008/2009,
and some of them up to summer 2010) to the extent possible. The information, it provides, can
be considered to be a very substantial basis for deriving the spatial resistance at this planning
stage.
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ANNEX:
Figure 1:
Figure 2:
Figure 3:
Figure 4:

Figure 5:

FIGURES OF SPATIAL RESISTANCE ANALYSIS
Spatial Resistance Analysis: Overview

Spatial Resistance Analysis: Marine area

Spatial Resistance Analysis: Fehmarn

Spatial Resistance Analysis: Lolland

Spatial Resistance Analysis: Legend
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