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Introduction

1 Introduction

1.1 Legal basis and tasks of the en-
vironmental assessment

Maritime spatial planning in the German Exclu-
sive Economic Zone (EEZ) is the responsibility
of the federal government under the Spatial
Planning Act (ROG)* . In accordance with Sec-
tion 17, paragraph 1 ROG, the competent Fed-
eral Ministry, the Federal Ministry of the Inte-
rior, (BMI), shall draw up a spatial plan for the
German EEZ as a statutory instrument in
agreement with the federal ministries con-
cerned. In accordance with Section 17, para-
graph 1, sentence 3 ROG, the BSH, with the
approval of the BMI, carries out the preparatory
procedural steps for the preparation of the spa-
tial plan (ROP). During the preparation of the
ROP, an environmental assessment is carried
out according to the provisions of the ROG and,
where applicable, those of the Environmental
Impact Assessment Act (UVPG)?, the Strategic
Environmental Assessment (SEA).

The obligation to implementation a strategic
environmental assessment, including the prep-
aration of an environmental report, arises for
the update, amendment, and revocation of the
existing spatial plans from 2009 from Section 7,
paragraph 7, 8 ROG in conjunction with Sec-
tion 35, paragraph 1, No. 1 UVPG in conjunc-
tion with No. 1.6 of Annex 5.

According to Article 1 of the SEA Directive
2001/42/EC, the objective of the strategic envi-
ronmental assessment is to ensure a high level
of environmental protection in order to promote
sustainable development and to help ensure
that environmental considerations are ade-
quately taken into consideration in the prepara-
tion and adoption of plans well in advance of

1 Of 22 December 2008 (BGBI. | p. 2986, last amended
by Article 159 of the ordinance of 19 June 2020 BGBI. | p.
1328).

actual project planning. According to Section 8
ROG, the Strategic Environmental Assessment
has the task of identifying the likely significant
impacts of implementing the plan and describ-
ing and assessing them in an environmental re-
port at an early stage. It serves as an effective
environmental precaution according to the ap-
plicable laws and is implemented according to
consistent principles, and with public participa-
tion. All factors under section 8 subsection 1 of
the ROG are to be considered:

¢ Human beings, including human health,
e Animals, plants, and biodiversity,

e Land, seabed, water, air, climate, and
landscape,

e Cultural assets and other material as-
sets as well as

e Interrelationships between the afore-
mentioned protected assets.

Within the framework of spatial planning, des-
ignations are mainly made in the form of priority
and reservation areas as well as other objec-
tives and principles.

The requirements and content of the environ-
mental report to be prepared are set out in An-
nex 1 to Section 8, paragraph 1 ROG.

Accordingly, the environmental report consists
of an introduction, a description, and an as-
sessment of the environmental impacts identi-
fied in the environmental assessment accord-
ing to Section 8, paragraph 1 ROG as well as
additional information.

According to No. 2d) of Annex 1 to Section 8
ROG, other planning options that expressly
come into consideration should also be named,

2 In the version of the announcement from 24 February
2010, BGBI. | p. 94, last amended by Article 2 of the Act
of 30 November 2016 (BGBI. | p. 2749).
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taking into consideration the objectives and the
spatial scope of the ROP.

1.2 Brief description of the content
and main objectives of the Site
Development Plan

According to Section 17, paragraph 1 ROG, the
spatial plan for the German EEZ is to make
designations taking into consideration any in-
terrelationships between land and sea as well
as safety aspects:

1. for ensuring the safety and ease of
movement of shipping traffic,

2. For further economical uses,

3. for scientific uses and

4. to protect and enhance the marine
environment.

According to Section 7, paragraph 1 ROG, the
spatial plan for a specific planning area and a
regular medium-term period must contain des-
ignations as objectives and principles of spa-
tial planning for the development, order, and
safeguarding of the area, in particular for the
uses and functions of the area.

According to Section 7, paragraph 3 ROG,
these designations may also designate areas.
For the EEZ, these can be the following areas:

Priority areas intended for certain spatially sig-
nificant functions or uses and excluding other
spatially significant functions or uses in the
area, where these are incompatible with the pri-
ority functions or uses.

Reservation areas are to be reserved for cer-
tain spatially significant functions or uses to
which particular weight is to be attached when
weighing them up against competing spatially
significant functions or uses.

Suitability areas for the marine area in which
certain spatially significant functions or uses do

not conflict with other spatially significant inter-
ests, whereby these functions or uses are ex-
cluded elsewhere in the planning area.

In the case of priority areas, it may be stipulated
that they also have the effect of suitability areas
according to Section 7, paragraph 3, sentence
2, No. 4 ROG.

According to Section 7, paragraph 4 ROG, the
spatial plans shall also contain those designa-
tions on spatially significant plans and
measures by public bodies and persons under
private law according to Section 4, paragraph
1, sentence 2 ROG that are suitable for inclu-
sion in spatial plans and necessary for the co-
ordination of spatial claims and which can be
secured by objectives or principles of spatial
planning.

1.3 Relationship with other relevant
plans, programmes and pro-
jects

In Germany there is a tiered planning system of
spatial planning by the Federal Spatial Plan-
ning Act (Bundesraumordnung) as well as by
state and regional planning to coordinate all
spatial requirements and concerns arising in a
given area. According to section 1 subsection
1 sentence 2 of the ROG, this system is used
to coordinate different spatial requirements in
order to reconcile conflicts arising at the re-
spective planning level and to make rules for
individual uses and functions of the space.

The tiered system allows the planning to be fur-
ther specified by the subsequent planning lev-
els. According to Section 1, paragraph 3 ROG,
the development, organisation, and safeguard-
ing of the sub-areas should fit into the circum-
stances and requirements of the overall area.
The development, organisation, and safe-
guarding of the overall area should also take
into consideration the circumstances and re-
guirements of its sub-areas.



Introduction

The Federal Ministry of the Interior, Building
and Community is responsible for regional
planning at the federal level in the EEZ. On the
other hand, the respective federal state is re-
sponsible for the entire area of the state, includ-
ing the respective territorial waters.

In addition to spatial planning for the respective
areas of responsibility, there are sectoral plans
based on sectoral laws for certain specific plan-
ning areas. Sectoral plans serve to define de-
tails for the respective sector, taking into ac-
count the requirements of spatial planning.

1.3.1 Spatial plans in adjacent areas

In the interests of coherent planning, coordina-
tion processes with the plans of the coastal fed-
eral states and neighbouring states are advisa-
ble and must be taken into account in the cu-
mulative assessment of impacts on the marine
environment. The regional planning for both
Lower Saxony and Schleswig-Holstein is cur-
rently being updated. Regional spatial planning
programmes of the coastal regions are taken
into consideration insofar as significant desig-
nations for the territorial waters are made.

1.3.11

The spatial plan for the state of Lower Saxony,
including the Lower Saxony territorial waters,
constitutes the State Spatial Planning Pro-
gramme (LROP). The Ministry of Food, Agricul-
ture and Consumer Protection of Lower Sax-
ony, as the highest state planning authority, is
responsible for drawing up and amending it; the
final decision on the LROP is the responsibility
of the state government. The LROP is based
on a directive from 1994 and has been updated
several times since then, most recently in 2017.
At the end of 2019, the procedure for a new up-
date was initiated.

Lower Saxony

1.3.1.2

In Schleswig-Holstein, the State Development
Plan (LEP S-H) is the basis for the state's spa-
tial development. The Ministry of the Interior,

Schleswig-Holstein

Rural Areas, Integration and Equality of the
Federal State of Schleswig-Holstein (MILIG) is
responsible for its establishment and amend-
ment. The current LEP S-H 2010 is the basis
for the spatial development of the state until
2025. The state of Schleswig-Holstein has ini-
tiated the procedure for an update of the LEP
S-H 2010 and conducted a participation proce-
dure in 2019.

1.3.1.3

The Netherlands is in the fourth revision cycle
and is currently preparing the planning phase.
The plan is binding and covers a planning area.

Netherlands

1.3.14

England consists of 11 planning areas and
each area is to receive its own plan. These are
to be designed for the long term of about 20
years and reviewed and reported on every
three years and updated if necessary.

United Kingdom

The East Inshore and East Offshore Marine
Plans were adopted in 2014. The draft North
East Inshore and Offshore Marine Plan was
published for consultation in January 2020. The
English North East, North West, South East,
and South West Marine Plans were adopted
and published in June 2021. It is envisaged that
all plans will be in place by 2021.

The Scottish Plan is currently being revised
and is in its second cycle. The consultation on
the revision of the first plan has just been com-
pleted. Scotland has one national maritime
spatial plan and 11 spatial planning areas. The
spatial plans are also binding in Scotland.

1.3.1.5

Denmark is at an advanced stage of the spatial
planning process. Denmark is currently drafting
the first overall spatial plan for the North Sea
and the Baltic Sea; this will be binding and
cover a timeframe until 2050.

Denmark
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1.3.2 MSFD programme of measures

Each Member State has to develop a marine
strategy to achieve good status for its marine
waters; in Germany, for the North Sea and the
Baltic Sea. Essential here is the establishment
of a programme of measures to achieve or
maintain good environmental status as well as
practical implementation of this programme of
measures. The establishment of the pro-
gramme of measures (BMUB, 2016) is regu-
lated in Germany by Section 45h of the Federal
Water Act (WHG). The current MSRL pro-
gramme of measures mentions maritime spa-
tial planning under Objective 2.4 “Seas with
sustainably and sparingly used resources” as a
contribution of existing measures to the
achievement of the operational objectives of
the MSFD. The catalogue of measures also for-
mulates a concrete review mandate for the up-
date of spatial plans with regard to measures
for the protection of migratory species in the
marine area. Both the environmental objectives
of the MSFD and the MSFD programme of
measures are taken into account in the SEA.

1.3.3 Management plans for the North
Sea EEZ nature conservation areas

On 17 November 2017, the Federal Agency for
Nature Conservation (BfN) initiated the partici-
pation procedure according to Section 7, para-
graph 3 Ordinance on the Establishment of the
“Borkum Riffgrund” nature conservation area
(NSGBRgV)?, Section 7, paragraph 3 Ordi-
nance on the Establishment of the “Dog-
gerbank” nature conservation area
(NSGDgbV)4, and Section 9, paragraph 3 Ordi-
nance on the Establishment of the “Sylter
AuRenriff — Ostliche Deutsche Bucht” nature
conservation area (NSGSylV)® on the manage-
ment plans for nature conservation areas in the

3 Of 22 September 2017 (BGBI. | p. 3395).
4 “Dated 22 September 2017 (BGBI. | p. 3400).
5 Of 22 September 2017 (BGBI. | p. 3423).

German EEZ of the North Sea. On 13 May
2020, the management plans "Borkum
Riffgrund"®, "Doggerbank"’ and "Sylt Outer
Reef - Eastern German Bight"® were published
in the Federal Gazette.

1.3.4 Staged planning procedure for off-
shore wind energy and power ca-
bles (central model)

For the area of the German EEZ, a multi-stage
planning and approval process (i.e. a division
into several stages) is envisaged for some uses
such as offshore wind energy and power ca-
bles. In this context, the instrument of maritime
spatial planning is at the highest and superor-
dinate level. The spatial plan is the forward-
looking planning instrument that coordinates a
wide variety of utilisation interests in the fields
of economy, science, and research as well as
protection claims. A strategic environmental
assessment must be carried out when drawing
up the spatial plan. The SEA for the ROP is re-
lated to various downstream environmental as-
sessments, in particular the directly down-
stream SEA for the site development plan
(SDP).

The next stage is the SDP. Within the frame-
work of the central model, the SDP is the con-
trol instrument for the orderly expansion of off-
shore wind energy and power grids in a phased
planning process. The SDP has the character
of sectoral planning. The sectoral plan is de-
signed to plan the use of offshore wind energy
and the power grids in a targeted manner and
as optimally as possible under the given frame-
work conditions — in particular the requirements
of spatial planning — by designating areas and
sites as well as locations, routes and route cor-
ridors for grid connections and for cross-border

6 Published on 17 April 2020, BAnz AT 13 May 2020 B9.
7 Published on 13 May 2020, BAnz AT 13.05.2020 B10.
8 Published on 13 May 2020, BAnz AT 13.05.2020 B11.
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submarine cable systems. As a matter of prin-
ciple, a strategic environmental assessment is
carried out to accompany the preparation, up-
date, and amendment of the SDP.

In the next step, the sites for offshore wind tur-
bines defined in the SDP are pre-examined. If
the prerequisites of Section 12, paragraph 2
WindSeeG are met, the site investigation is fol-
lowed by a determination of the suitability of the
site for the construction and operation of off-
shore wind turbines. A Strategic Environmental
Assessment will also be carried out to accom-
pany the site investigation.

If the suitability of a site for the use of offshore
wind energy is determined, the site is put out to
tender and the winning bidder or the corre-
spondingly entitled party can submit an appli-
cation for approval (planning approval) for con-
struction and operation of wind turbines at the
site specified in the SDP. As part of the plan-
ning approval procedure, an environmental im-
pact assessment is carried out if the prerequi-
sites are met.

While the sites defined in the SDP undergo pre-
liminary investigation and are put out to tender
for the use of offshore wind energy, this is not
the case for designated locations, routes, and
route corridors for grid connections or cross-
border submarine cable systems. Upon appli-
cation, a planning approval procedure including
environmental assessment will usually be car-
ried out for the construction and operation of
grid connection lines. The same applies to
cross-border submarine cable systems.

According to Section 1, paragraph 4 UVPG, the
UVPG also applies if federal or state legislation
does not specify the environmental impact as-
sessment in more detail or does not comply
with the essential requirements of the UVPG.
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Spatial Planning

Strategic Environmental Assessment

Site development plan

Strategic Environmental Assessment

Investigation of sites OWT

Strategic Environmental
Assessment

Approval procedure

Environmental impact assessment / environmental
assessment

Figure 1: Overview of the staged planning and approval process in the EEZ.

In the case of multi-stage planning and ap-
proval procedures, it follows from the relevant
legislation (e.g. Spatial Planning Act, Wind-
SeeG and BBergG) or, more generally, from
Section 39, paragraph 3 UVPG that, in the case
of plans, it should be designated at the stage of
defining the scope of investigation at which cer-
tain environmental impacts are to be assessed
in particular. In this way, multiple audits are to
be avoided. The nature and extent of the envi-
ronmental impacts, technical requirements,
and the content and subject matter of the plan
shall be taken into consideration.

In the case of subsequent plans as well as sub-
sequent approvals of projects for which the
plan sets a framework, the environmental as-
sessment according to Section 39, paragraph

3, sentence 3 UVPG shall be limited to addi-
tional or other significant environmental im-
pacts as well as to necessary updates and
deepening.

Within the framework of the staged planning
and approval procedure, all reviews have in
common that environmental impacts on the
protected assets listed in Section 8, paragraph
1 ROG and Section 2, paragraph 1 UVGP are
considered, including their interrelationships.

According to the definition of Section 2, para-
graph 2 UVPG, environmental impacts within
the meaning of the UVPG are direct and indi-
rect impacts of a project or the implementation
of a plan or programme on the protected as-
sets.
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According to Section 3 UVPG, environmental
assessments comprise the identification, de-
scription, and assessment of the significant im-
pacts of a project or a plan or programme on
the protected assets. They serve to ensure ef-
fective environmental protection in accordance
with the applicable laws and are carried out ac-
cording to uniform principles and with public
participation.

In the offshore area, the special protected as-
sets avifauna have emerged as subcategories
of the legally specified protected assets ani-
mals, plants, and biological diversity: Sea-
birds/resting birds and migratory birds, ben-
thos, biotopes, plankton, marine mammals, fish
and bats.

Strategic Environmental Assessment
Environmental Impact Assessment
Environmental Assessment

Examination of the environmental impact on the
protection objectives according to the principles for
environmental assessment

Animals
Plants
biol.
diversity

@

Cultural heritage
and other
material assets

Population
human
Health

Water
Air
Climate
Landscape

Interrelationship

Figure 2: Overview of the protected assets in the environmental assessments.

In detail, the staged planning process is as fol-
lows:

1341

At the highest and superordinate level is the in-
strument of maritime spatial planning. For sus-
tainable spatial development in the EEZ, the
BSH prepares a spatial plan on behalf of the

Maritime spatial planning (EEZ)

responsible Federal Ministry; which comes into
force in the form of a legal ordinance.

Taking into consideration any interrelationships
between land and sea as well as safety as-
pects, the spatial plans shall designate

e for ensuring the safety and ease of
movement of shipping traffic,
e for further economic uses,
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e for scientific uses and
e to protect and improve the marine envi-
ronment.

Within the framework of spatial planning, des-
ignations are mainly made in the form of priority
and reservation areas as well as other objec-
tives and principles. According to Section 8,
paragraph 1 ROG, a strategic environmental
assessment must be carried out by the body
responsible for the spatial plan when drawing
up spatial plans; as part of this, the likely signif-
icant impacts of the respective spatial plan on
the protected assets, including interrelation-
ships, are to be identified, described, and as-
sessed.

The objective of the spatial planning instru-
ment is to optimise overall planning solutions.
A wider spectrum of uses and functions is con-
sidered. Fundamental strategic questions
should be clarified at the beginning of a plan-
ning process. Thus, the instrument functions
primarily and within the framework of the legal
provisions as a steering planning instrument of
the planning administrative bodies in order to
create a spatially and, as far as possible, envi-
ronmentally compatible framework for all uses.

In principle, the depth of assessment in the
spatial planning is characterised by a greater
breadth of investigation (i.e. a fundamentally
greater number of planning options) and a
lesser depth of investigation in the sense of de-
tailed analyses. Above all, regional, national
and global impacts as well as secondary, cu-
mulative and synergetic effects are taken into
account.

The focus is therefore on possible cumulative
effects, strategic and large-scale planning op-
tions and possible transboundary impacts.

1.3.4.2
The next stage is the SDP.

Site development plan

The designations to be made by the SDP and
examined within the framework of the SEA are

derived from Section 5, paragraph 1 Wind-
SeeG. The plan mainly designates areas and
sites for wind turbines as well as the expected
power to be installed on the sites. In addition,
the SDP designates routes, route corridors,
and locations. Planning and technical princi-
ples are also laid down. Although these also
serve, among other things, to reduce environ-
mental impacts, they may in turn lead to im-
pacts, so that an assessment is required as
part of the SEA.

With regard to the SDP's objectives, it deals
with the fundamental questions of the use of
offshore wind energy and grid connections on
the basis of the legal requirements, especially
with the need, purpose, technology and the
identification of sites and routes or route corri-
dors. The plan therefore primarily has the func-
tion of a management planning instrument in
order to create a spatially and, as far as possi-
ble, environmentally compatible framework for
the implementation of individual projects, i.e.
the construction and operation of offshore wind
turbines, their grid connections, interconnect-
ors and cross-connections between con-
verter/transformer platforms.

The depth of the examination of likely signifi-
cant environmental impacts is characterised by
a greater breadth of investigation (i.e. a greater
number of alternatives) and, in principle, a
lesser depth of investigation. At the level of
sectoral planning, detailed analyses are gener-
ally not yet performed. Above all, local, na-
tional, and global impacts as well as second-
ary, cumulative, and synergetic impacts are
taken into consideration in the sense of an
overall view.

As with the instrument of maritime spatial plan-
ning, the focus of the assessment is on possi-
ble cumulative effects as well as possible
cross-border impacts. In addition, the SDP fo-
cuses on the strategic, technical, and spatial al-
ternatives for the use of wind energy and power
cables.
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1.3.4.3 Suitability assessment as part of

the site investigation

The next step in the staged planning process is
the suitability assessment of sites for offshore
wind turbines.

In addition, the power to be installed is deter-
mined on the site in question.

According to Section 10, paragraph 2 Wind-
SeeG, the suitability assessment shall examine
whether the construction and operation of off-
shore wind turbines on the site do not conflict
with the criteria for the inadmissibility of the
designation of a site in the site development
plan according to Section 5, paragraph 3 Wind-
SeeG or, insofar as they can be assessed in-
dependently of the subsequent design of the
project, the relevant concerns for planning ap-
proval according to Section 48, paragraph 4,
sentence 1 WindSeeG.

Both the criteria of Section 5, paragraph 3
WindSeeG and the concerns of Section 48,
paragraph 4, sentence 1 WindSeeG require an
assessment of whether the marine environ-
ment is threatened. With regard to the latter
concerns, it shall be verified in particular that
there is no risk of pollution of the marine envi-
ronment within the meaning of Article 1, para-
graph 1, number 4 of the United Nations Con-
vention on the Law of the Sea and that bird mi-
gration is not threatened.

The site investigation with the suitability as-
sessment or determination is thus the instru-
ment interposed between the SDP and the
planning approval for offshore wind turbines. It
refers to a specific site designated in the SDP
and is thus much more small-scale than the
SDP. It is distinguished from the planning ap-
proval procedure by the fact that a testing ap-
proach that is independent of the subsequent
specific type of installation and layout is to be
applied. Thus, the impact forecasting is based
on model-like parameters (e.g. in two scenarios

or in ranges), which are intended to depict pos-
sible realistic developments.

Compared with the SDP, the SEA of the suita-
bility assessment is thus characterised by a
smaller area of investigation and a greater
depth of investigation. In principle, fewer and
spatially limited alternatives are seriously con-
sidered. The two primary alternatives are the
determination of the suitability of a site on the
one hand and the determination of its (possibly
also partial) unsuitability (see Section 12, para-
graph 6 WindSeeG) on the other. Restrictions
on the type and extent of development, which
are included as specifications in the determina-
tion of suitability, are not alternatives in this
sense.

The focus of the environmental assessment in
the context of the suitability assessment is on
the consideration of the local impacts caused
by a development with wind turbines in relation
to the site and the location of the development
on the site.

1.3.4.4 Approval procedure (planning ap-
proval and planning authorisa-
tion procedure) for offshore wind

turbines

The next stage after the site investigation is the
approval procedure for the construction and
operation of offshore wind turbines. After the
pre-investigated site has been put out to tender
by the BNetzA, the winning bidder can submit
an application for planning approval or — if the
prerequisites are met — for planning approval
for the construction and operation of offshore
wind turbines, including the necessary ancillary
installations on the pre-investigated site with
the award of the contract to the BNetzA in ac-
cordance with Section 46, paragraph 1 Wind-
SeeG.

In addition to the legal requirements of Section
73, paragraph 1, sentence 2 VwWV{G, the plan
must include the information contained in Sec-
tion 47, paragraph 1 WindSeeG. The plan may
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be adopted only under certain conditions listed
in Section 48, paragraph 4 WindSeeG and,
among other things, only if the marine environ-
ment is not threatened, in particular if there is
no concern of pollution of the marine environ-
ment within the meaning of Article 1, paragraph
1, Number 4 of the Convention on the Law of
the Sea and bird migration is not threatened.

According to Section 24 UVPG, the competent
authority shall prepare a summary presentation

o of the environmental impacts of the pro-
ject,

¢ the characteristics of the project and the
location that are intended to exclude,
mitigate, or compensate for significant
negative environmental impacts,

¢ of the measures to exclude, mitigate, or
compensate for significant adverse en-
vironmental impacts, and

o of the compensatory measures in the
case of interventions in nature and
landscape.

According to Section 16, paragraph 1 UVPG,
the project developer must submit a report to
the competent authority on the likely environ-
mental impacts of the project (EIA report),
which must contain at least the following infor-
mation:

e a description of the project, including
the location, nature, scope, design,
size, and other essential characteristics
of the project,

e adescription of the environment and its
components in the area of impact of the
project,

e a description of the characteristics of
the project and the location that are in-
tended to exclude, mitigate, or compen-
sate for the occurrence of significant
adverse environmental impacts of the
project,

e a description of the planned measures
to exclude, mitigate, or compensate for
the occurrence of significant adverse
environmental impacts of the project
and a description of planned compen-
satory measures,

e adescription of the expected significant
environmental impacts of the project,

e adescription of the reasonable alterna-
tives relevant to the project and its spe-
cific characteristics that have been con-
sidered by the project developer and an
indication of the main reasons for the
choice made, taking into consideration
the environmental impacts of each; and

e a generally understandable, non-tech-
nical summary of the EIA report.

Pilot wind turbines are dealt with exclusively
within the framework of the environmental as-
sessment in the approval procedure and not at
upstream stages.

1.3.4.5 Approval procedure for grid con-
nections (converter platforms

and submarine cable systems)

In the phased planning process, the installation
and operation of grid connections for offshore
wind turbines (converter platform and subma-
rine cable systems, if applicable) is examined
at the level of the approval procedures (plan-
ning approval and planning authorisation pro-
cedures) in implementation of the requirements
of spatial planning and the designations of the
SDP at the request of the respective project de-
veloper — the responsible TSO.

According to Section 44, paragraph 1 in con-
junction with Section 45, paragraph 1 Wind-
SeeG, the construction and operation of instal-
lations for the transmission of electricity require
planning approval. In addition to the legal re-
quirements of Section 73, paragraph 1, sen-
tence 2 VWVfG, the plan must include the infor-
mation contained in Section 47, paragraph 1
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WindSeeG. The plan may be adopted only un-
der certain conditions listed in Section 48, par-
agraph 4 WindSeeG and, among other things,
only if the marine environment is not threat-
ened, in particular if there is no concern of pol-
lution of the marine environment within the
meaning of Article 1, paragraph 1, Number 4 of
the Convention on the Law of the Sea and bird
migration is not threatened.

In all other respects, the requirements for the
environmental assessment of offshore wind
turbines, including ancillary installations, shall
apply mutatis mutandis to the implementation
of the environmental impact assessment ac-
cording to Section 1, paragraph 4 UVPG.

1.3.4.6 Cross-border submarine cable

systems

According to Section 133, paragraph 1 in con-
junction with paragraph 4 BBergG , the instal-
lation and operation of a submarine cable in or
on the continental shelf requires a permit

e in mining terms (by the competent state
mining office) and

e with regard to the ordering of the use
and enjoyment of the waters above the
continental shelf and of the airspace
above these waters (by the BSH).

According to Section 133, paragraph 2
BBergG, the aforementioned permits may be
refused if there is a threat to the life or health of
persons or to material assets or an adverse ef-
fect of overriding public interests that cannot be
prevented or compensated for by a time limit,
conditions, or requirements. An adverse effect
of overriding public interests shall be deemed
to exist in particular in the cases specified in
Section 132, paragraph 2, No. 3 BBergG. Ac-
cording to Section 132, paragraph 2 No. 3 b)
and d) BBergG, an adverse effect of overriding
public interests with regard to the marine envi-
ronment exists in particular if the flora and
fauna would be adversely affected or if there is
a risk of pollution of the sea.

According to Section 1, paragraph 4 UVPG, the
essential requirements of the UVPG must be
observed for the installation and operation of
transboundary submarine cable systems.



12 Introduction

Tabular overview of environmental audits: Focus of the investigations

Spatial planning
SEA

Strategic planning for designations

Priority and reservation areas

o for ensuring the safety and ease of movement of ship-
ping traffic,

o To further economic uses. especially offshore wind en-
ergy and pipelines

« for scientific uses and

Protection and improvement of the marine environment

Objectives and principles

Application of the ecosystem approach

Analyses (identifies, describes and assesses) the likely
significant effects of the plan on the marine environment

Aims to optimise overall planning solutions (i.e. compre-
hensive bundles of measures).

Consideration of a wider range of uses.

FEP
SEA

Strategic planning for designations

designations and subject of assessment*

o Areas for offshore wind turbines

« Sites for offshore wind turbines, including the

expected power* to be installed

¢ Platform locations

* Routes and route corri-
dors for submarine ca-
ble systems

e Technical and planning
principles

Preliminary study

SEA suitability test

Strategic
determination of suitabil-
ity for sites with WT

e Examination of the suitability
of the area for the erection
and operation of wind tur-
bines, including the power to
be installed

On the basis of the ceded*
and collected data (STUK) as
well as other information that
can be determined with rea-
sonable effort

Specifications in par-
ticular on the type,

avtant and lacatinn

OotT the development

Analysis of environmental impacts

Analyses (identifies, describes, and assesses) the
likely significant environmental impacts of the plan

on the marine environment.

For the use of offshore wind energy, addresses the

fundamental questions of
. Need or legal objectives
. Purpose

Analyses (determines, describes
and evaluates) the likely signifi-
cant environmental impacts of
the construction and operation of
wind turbines, which can be as-
sessed independently of the later
design of the project, on the basis
of model assumptions

Target
For the use of wind turbines,
deals with the fundamental ques-
tions by
. Capacity

Approval procedures

(Planning approval or planning authorisation)
grid connections

EA

Environmental assessment
Request for

o the construction and operation of plat-
forms and connecting cables*

e according to the requirements of spatial
planning and the site development plan

Analyses (identifies, describes, and as-
sesses) the environmental impacts of the
specific project (platform and connecting
cable, if applicable).

Deals with questions regarding the con-
crete design ("how") of a project (technical
equipment, construction - building permits).

Approval procedures

Cross-border submarine cable sys-
tems

EA

Environmental assessment
Request for

o the construction and operation of
cross-border submarine cable
systems

4 according to the requirements of
spatial planning and the SDP

Analyses (identifies, describes, and
assesses) the environmental im-
pacts of the specific project.

Deals with questions regarding the
concrete design ("how") of a project
(technical equipment, construction -
building permits).



Introduction 13

Starts at the beginning of the planning process to clarify
basic strategic issues (i.e. at an early stage when there is
still more room for manoeuvre).

Essentially functions as a steering planning instrument for
the planning authorities in order to create an environmen-
tally sound framework for all uses.

Characterised by greater breadth of investigation (i.e. a
larger number of alternatives and less depth of investiga-
tion (no detailed analyses))

Spatial, national, and global impacts as well as secondary,
cumulative, and synergetic impacts are taken into consid-
eration in the sense of an overall view.

Cumulative effects

Overall plan view

Strategic and large-scale alternatives
Possible cross-border impacts

. Technology
. Capacities
. Finding locations for platforms and routes.

Searches for environmentally sound bundles of
measures without making an absolute assessment
of the environmental impact of the planning.

Acts mainly as a steering planning instrument to
create an environmentally sound framework for the
realisation of individual projects (wind turbines and
grid connections, transboundary submarine ca-
bles)

. Suitability of the site

Provides the information on the
site regulated by law for the sub-
mission of tenders.

Searches for environmentally
sound bundles of measures with-
out assessing the environmental
impact of the specific project.
Acts as an instrument between
the SDP and the approval proce-
dure for wind turbines on a spe-
cific site.

Assessment depth

Characterised by greater breadth of investigation
(i.e. a larger number of alternatives and less depth
of investigation (no detailed analyses))

Local, national, and global impacts as well as sec-
ondary, cumulative, and synergetic impacts are
taken into consideration in the sense of an overall
view.

Characterised by a smaller area
of investigation, greater depth of
investigation (detailed analyses).

The determination of suitability
may include specifications for the
subsequent project, in particular
with regard to the type and extent
of the development of the site
and its location.

Focus of the assessment

Cumulative effects

Overall plan view

Strategic, technical, and spatial alternatives
Possible cross-border impacts

Local effects in relation to the
site and its location.

Approval procedure (planning approval or planning authorisation) for WT

EIA

Subject of the assessment
Assessment of the environmental impact on application for

Assesses the environmental impact of the
project and formulates conditions.

Functions primarily as a passive review tool
that responds to the developer’s request.

Characterised by narrower area of investi-
gation (limited number of alternatives) and
greater depth of investigation (detailed
analyses).

Assesses the environmental impact of the
project and formulates conditions.

Primarily considers local impacts in the vi-
cinity of the project.

Installation, construction, and operational
environmental impacts

Dismantling of the installation

Testing in relation to the specific installation
design.

Intervention and compensatory measures.

Assesses the environmental impact
of the project and also formulates
conditions.

Functions primarily as a passive revie\
tool that responds to the developer's ri
quest.

Characterised by narrower area of
investigation (limited number of al-
ternatives) and greater depth of in-
vestigation (detailed analyses).

Primarily considers local impacts in
the vicinity of the project.

Environmental impacts of turbines,
construction and operation

Testing in relation to the specific in-
stallation design.

Intervention  and
measures.

compensatory
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. the construction and operation of wind turbines
. on the area defined and investigated in the SDP
. According to the designations of the SDP and specifications of the site investigation.

Environmental impact assessment
Analyses (determines, describes and evaluates) the environmental impacts of the specific project (wind turbines, platforms and internal cabling of the
wind farm, if applicable)

According to Section 24 UVPG, the competent authority shall prepare a summary presentation
. of the environmental impacts of the project,
. Of the characteristics of the project and of the site, which are intended to prevent, reduce or offset significant adverse environmental
effects,
. of the measures to exclude, mitigate, or compensate for significant adverse environmental impacts, and
. of the compensatory measures in the case of interventions in nature and landscape (remark: Exception according to Section 56, paragraph
3 BNatSchG

Target

Addresses the questions of the specific design ("how") of a project (technical equipment, construction).

Serves primarily as a passive assessment instrument that reacts to requests from the tender winner/project developer.

Assessment depth
Characterised by a narrower scope of study, i.e. a limited number of alternatives, and greater depth of study (detailed analyses).

Assesses the environmental compatibility of the project on the site under study and formulates conditions for this.

Considers mainly local effects in the vicinity of the project.

Focus of the assessment
The main focus of the assessment is formed by:

. Environmental impacts from construction and operation.
. Testing in relation to the specific installation design.
. Dismantling of the installation.

Figure 3: Overview of the priorities of environmental assessments in the planning and approval procedure
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1.3.5 Lines

On the upper level is the instrument of spatial
planning. In this framework, areas or corridors
for pipelines and data cables are defined.

According to Section 8, paragraph 1 ROG, the
likely significant impacts of the designations on
pipelines on the protected assets must be iden-
tified, described, and assessed.

According to section 133 subsection 1 in con-
junction with subsection 4 of the BBergG, the
construction and operation of a transit pipeline
or underwater cable (data cable) in or on the
continental shelf requires a permit

e in mining terms (by the competent state
mining office) and

e with regard to the ordering of the use
and enjoyment of the waters above the
continental shelf and of the airspace
above these waters (by the BSH).

According to Section 133, paragraph 2
BBergG, the aforementioned permits may be
refused if there is a threat to the life or health of
persons or to material assets or an adverse ef-
fect of overriding public interests that cannot be
prevented or compensated for by a time limit,
conditions, or requirements. An adverse effect
of overriding public interests shall be deemed
to exist in particular in the cases specified in
Section 132, paragraph 2, No. 3 BBergG. Ac-
cording to Section 132, paragraph 2 No. 3 b)
and d) BBergG, an adverse effect of overriding
public interests with regard to the marine envi-
ronment exists in particular if the flora and
fauna would be adversely affected or if there is
a risk of pollution of the sea.

According to Section 133, paragraph 2a
BBergG, the construction and operation of a
transit pipeline, which is also a project within
the meaning of Section 1, paragraph 1, Num-
ber 1 UVPG, shall be subject to an environ-
mental impact assessment in the licensing pro-
cedure with regard to the ordering of the use
and enjoyment of the waters above the conti-
nental shelf and the airspace above these wa-
ters according to the UVPG.

According to Section 1, paragraph 4 UVPG, the
essential requirements of the UVPG must be
observed for the installation and operation of
data cables.
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Pipelines and data cables
Regional Planning

Protection and
Improvement
Marine Environment

Safety/
Ease of navigation

Economic
Uses

Scientific uses

Pipelines
Data cables

Environmental Assessment

SEA
No threat to the marine environment
No expected significant
environmental impact

Focus:
Observation of areas (wide corridors)

Approval procedure according to the Federal

Mining Act

from a mining point of view (by the
Landesbergamt) and

concerning the organisation of the use and
exploitation of waters above the continental
shelf and the airspace above these waters (by

BSH)

Construction, operation and dismantling

EIA/EA
No conflict with public interests
No expected significant environmental
impact

Focus:

Local consideration on request on the basis of
the project-specific information and framework
parameters
EEZ

Figure 4: Overview of the focal points of the environmental assessment for pipelines and data cables.

1.3.6 Raw material extraction

In the German North and Baltic Seas, various
mineral resources are sought and extracted,
e.g. sand, gravel and hydrocarbons. As a su-
perordinate instrument, spatial planning deals
with possible large-scale spatial designations,
possibly including other uses. The anticipated
significant environmental impacts are reviewed
(cf. also Chapter 1.5.4).

Raw material extraction is regularly divided into
different phases during implementation — ex-
ploration, development, operation, and after-
care phases.

Exploration serves the exploration of raw ma-
terial deposits according to Section 4, para-
graph 1 BBergG. Itis carried out regularly in the
marine area through geophysical investiga-
tions, including seismic surveys and explora-
tory drilling. In the EEZ, the extraction of raw

materials includes the extraction (loosening, re-
lease), processing, storage and transport of
raw materials.

For exploration in the area of the continental
shelf, mining permits (permission, authorisa-
tion) must be obtained in accordance with the
Federal Mining Act. These grant the right to ex-
plore for and/or extract mineral resources in a
specified field for a specified period of time. Ad-
ditional approvals in the form of operating plans
are required for development (extraction and
exploration activities) (cf Section 51 BBergG).
For the establishment and management of an
operation, main operating plans shall be drawn
up for a period not exceeding 2 years as a rule
and shall be continuously renewed as required
(Section 52, paragraph 1, sentence 1 BBergG).

In the case of mining projects requiring an
UVPG, the preparation of an outline operating
plan is obligatory; for the approval of this, a
planning approval procedure must be carried
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out (Section 52, paragraph 2a BBergG).
Framework operating plans are usually valid for
a period of 10 to 30 years.

The construction and operation of production
platforms for the extraction of crude oil and nat-
ural gas in the area of the continental shelf re-
guire an EIA according to Section 57c BBergG
in conjunction with the Ordinance on the Envi-
ronmental Impact Assessment of Mining Pro-
jects (UVP-V Bergbau). The same applies to
marine sand and gravel extraction on extrac-
tion areas of more than 25 ha or in a designated
nature conservation area or Natura 2000 site.

The licensing authorities for the German EEZ
of the North Sea and Baltic Sea are the state
mining offices.

1.3.7 Shipping

Within the framework of spatial planning, des-
ignations for the shipping sector are regularly
made in the form of designations of areas (pri-
ority and/or reservation areas), objectives, and
principles. A staged planning and approval pro-
cess, as is the case for the offshore wind en-
ergy sector, grid connections, cross-border
submarine cables, pipelines, and data cables,
does not exist for the shipping sector.

With regard to the consideration of likely signif-
icant effects of the rules on the shipping sector,
reference is made to Chapter 1.5.4.3

1.3.8 Fisheries and marine aquaculture

Fisheries and aquaculture are considered as
concerns in the context of spatial planning.
There is no tiered planning and approval pro-
cess. The framework for authorised catches,
fishing techniques and gear is set within the
framework of the EU's Common Fisheries Pol-
icy (CFP).

With regard to the consideration of the likely
significant impacts, reference is made to
Chapter 1.5.4.3

1.3.9 Marine scientific research

Marine research projects can have negative
impacts on the marine environment (e.g.

through underwater noise generated during
seismic investigations). On its website, the BfN
mentions, among other things, the construction
of artificial islands, installations or structures,
the use of explosives, or measures of direct rel-
evance to the exploration and exploitation of re-
sources, which are in principle likely to have a
significant effect on the area and must be as-
sessed for their compatibility with the purpose
of protecting potentially affected Natura 2000
protected areas before they are approved.

In this case, a nature conservation examination
and approval are also required as part of the
approval procedure. Natification is required for
projects which do not require authorisation, and
which may significantly affect Natura 2000
sites.

In the reserved areas, research is predomi-
nantly carried out by the Thuenen Institute un-
der the technical supervision of the BMEL, es-
pecially within the framework of the CFP and
reporting obligations within ICES. This takes
place within the framework of long-term regular
sampling and is not subject to authorisation in
the EEZ.

1.3.10 National and allied defence

National and alliance defence is considered a
concern in the context of spatial planning.
There is no tiered planning and approval pro-
cess.

With regard to the consideration of the likely
significant impacts, reference is made to
Chapter 1.5.4.3
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1.3.11 Leisure activities

The issue of leisure is also considered. There
is no tiered planning and approval process.

With regard to the consideration of the likely
significant impacts, reference is made to
Chapter 1.5.4.3

1.4 Presentation and consideration
of the objective of environmen-
tal protection

The establishment of the ROP and the imple-
mentation of the SEA were carried out with due
consideration for the objectives of environmen-
tal protection. These provide information on the
environmental status to be aimed for in the fu-
ture (environmental quality objectives). The ob-
jectives of environmental protection can be
found in an overview of the international, EU
and national conventions and regulations deal-
ing with marine environmental protection, on
the basis of which the Federal Republic of Ger-
many has committed itself to certain principles
and objectives. The environmental report will
contain a description of how compliance with
the requirements is checked and what specifi-
cations or measures are taken.

1.4.1 International conventions on the
protection of the marine environ-

ment

The Federal Republic of Germany is a party to
all relevant international conventions on marine
environment protection.

1.4.1.1 Globally applicable conventions
that serve to protect the marine

environment in whole or in part

e International Convention for the Pre-
vention of Pollution from Ships, 1973 as
modified by the Protocol of 1978 (MAR-
POL 73/78)

e 1982 United Nations Convention on the
Law of the Sea

e Convention on the Prevention of Marine
Pollution by Dumping of Wastes and

Other Matter (London, 1972) and the
1996 Protocol

1.4.1.2 Regional conventions on marine

environment protection

o Trilateral Wadden Sea Cooperation
(1978) and Trilateral Monitoring and As-
sessment Programme of 1997 (TMAP)

e 1983 Agreement for Co-operation in
Dealing with Pollution of the North Sea
by Oil and Other Harmful Substances
(Bonn Agreement)

e Convention for the Protection of the Ma-
rine Environment of the North-East At-
lantic of 1992 (OSPAR Convention)

1.4.1.3 Agreements specific to protected

asset

e Convention on the Conservation of Eu-
ropean Wildlife and Natural Habitats
(Bern Convention) of 1979

e Convention on the Conservation of Mi-
gratory Species of Wild Animals (Bonn
Convention) of 1979

Within the framework of the Bonn Convention,
regional agreements for the conservation of the
species listed in Appendix Il were concluded
according to Article 4, No. 3 Bonn Convention:

e Agreement on the Conservation of Afri-
can-Eurasian Migratory Water Birds,
1995 (AEWA)

e Agreement on the Conservation of
Small Cetaceans of the Baltic and North
Seas of 1991 (ASCOBANS)

e Agreement on the Conservation of
Seals in the Wadden Sea of 1991

e Agreement on the Conservation of Eu-
ropean Bat Populations of 1991 (EU-
ROBATYS)

e Convention on Biological Diversity 1993
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1.4.2 Environmental and nature conserva-

tion requirements at the EU level

The relevant EU legislation to be taken into
consideration is:

Directive 2014/89/EU of the European
Parliament and of the Council of 23 July
2014 establishing a framework for mar-
itime spatial planning (MRO Directive),
Council Directive 337/85/EEC of 27
June 1985 on the environmental impact
assessment of certain public and pri-
vate projects (Environmental Impact
Assessment Directive, EIA Directive),

Council Directive 92/43/EEC of 21 May
1992 on the conservation of natural
habitats and of wild fauna and flora
(Habitats Directive)

Directive 2000/60/EC of the European
Parliament and the Council dated
23 October 2000 for the establishment
of a Framework for Community Action
in the field of Water Policy (Water
Framework Directive (WFD)),

Directive 2001/42/EC of the European
Parliament and of the Council of 27
June 2001 on the assessment of the en-
vironmental impacts of certain plans
and programmes (Strategic Environ-
mental Assessment Directive, SEA Di-
rective),

Directive 2008/56/EC of the European
Parliament and the Council dated
17 June 2008 for the establishment of a
Framework for Community Action in the

1.4.3

field of Marine Environment (Marine
Strategy Framework Directive (MSFD)),

Council Directive 2009/147/EC on the
conservation of wild birds (Birds Di-
rective).

Environmental and nature conserva-
tion requirements at national level

There are also various legal provisions at na-
tional level, the requirements of which must be
taken into account in the environmental report:

Act concerning nature conservation and
landscape management (Federal Na-
ture Conservation Act - BNatSchG)

Federal Water Act (WHG)

Environmental Impact Assessment Act
(UVPG),

Ordinance on the establishment of the
nature conservation area “Sylter
AuRenriff — Ostliche Deutsche Bucht”,
the ordinance on the establishment of
the nature conservation area “Borkum
Riffgrund”, and the ordinance on the es-
tablishment of the nature conservation
area “Doggerbank” in the EEZ of the
North Sea,

Management plans for nature conser-
vation areas in the German EEZ of the
North Sea,

The energy and climate protection ob-
jectives of the federal government.
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Procedural

Source-related

Related to protection objectives

International/regional level

UNCLOS, Marpol, London Convention,
Helsinki, Ospar Trilat. Wadden Sea

Espoo Convention
Cooperation

Biodiversity Convention, Bern Convention, Bonn
Convention, AEWA, Ascobans, Seal Convention,
Eurobats, Trilat. Wadden Sea

European level

MSP-D/

EIA-/SEA-D MSFD, WFD

FFH-D, Birds-D

National level

UVPG WHG

BNatSchG, protected area
ordinances

ROG

Figure 5: Overview of the normative levels of the relevant legal acts for the SEA.

1.4.4 Support for the objectives of the Ma-
rine Strategy Framework Directive

Spatial planning can support the implementa-
tion of individual objectives of the MSFD and
thus contribute to a good environmental status
in the North Sea and the Baltic Sea.

The following environmental goals (BMUB
2016) are taken into account when defining
goals and principles:

o Environmental objective 1: Marine en-
vironments free of adverse effects by
human-induced eutrophication: Con-
sideration in the objectives and princi-
ples to ensure the safety and ease of
shipping traffic.

o Environmental objective 3: Seas with-
out adverse effects on marine species
and habitats as a result of the impacts
of human activities: Consideration in
the objectives and principles on off-
shore wind energy and nature conser-
vation

o Environmental objective 6: Marine en-
vironments free of adverse effects by
human-induced energy inputs: Consid-
eration in the objectives and principles
for offshore wind energy and lines

In the environmental assessment, avoidance
and mitigation measures are formulated to sup-
port objectives 1, 3 and 6.

In addition, the spatial plan counteracts a dete-
rioration of the environmental status by allow-
ing certain uses only in spatially delimited ar-
eas and for a limited period of time. The princi-
ples of environmental protection must be taken
into account. At the licensing level, the design
of the use is specified with conditions, if neces-
sary, in order to avert negative impacts on the
marine environment.

An essential basis of the MSFD is the ecosys-
tem approach regulated in Article 1, paragraph
3 MSFD, which ensures the sustainable use of
marine ecosystems by managing the overall
impact of human activities in a way that is com-
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patible with the achievement of good environ-
mental status. The application of the ecosys-
tem approach is outlined in Chapter 4.3.

1.5 Methodology of the Strategic
Environmental Assessment

In principle, various methodological ap-
proaches can be considered when implement-
ing the Strategic Environmental Assessment.
This environmental report builds on the meth-
odology already used for the strategic environ-
mental assessment of the Federal Offshore
Grid Plan and the site development plan with
regard to the use of offshore wind energy and
electricity grid connections.

For all other uses for which specifications are
made in the ROP, such as shipping, extraction
of raw materials and marine research, sector-
specific criteria are used to assess possible im-
pacts.

The methodology is based primarily on the des-
ignations of the plan to be examined. Within the
framework of this SEA, it is determined, de-
scribed and evaluated for each of the designa-
tions whether the designations are likely to
have significant impacts on the protected as-
sets concerned. According to Section 1, para-
graph 4 UVPG in conjunction with Section 40,
paragraph 3 UVPG, in the environmental report
the competent authority provisionally assesses
the environmental impacts of the designations
with regard to effective environmental precau-
tion according to applicable laws. Criteria for
the assessment can be found, among others,
in Annex 2 of the Spatial Planning Act.

The object of the environmental report is the
description and assessment of the likely signif-
icant impacts of the implementation of the ROP
on the marine environment for rules on the use
and protection of the EEZ. In each case, the
assessment is carried out in relation to the pro-
tected property.

According to Article 7(1) of the ROG, spatial
plans must contain provisions as spatial plan-
ning objectives and principles for the devel-

opment, organisation and safeguarding of ar-
eas, in particular on the uses and functions of
areas. According to Section 7, paragraph 3
ROG, these designations may also designate
areas.

Designations on the following uses are the sub-
ject of the environmental report, in particular:

e Shipping
o Offshore wind energy
e Lines

e Raw material extraction

e Fisheries and marine aquaculture

e Marine research

e Nature conservation/seascape/open
space

o National and allied defence

In accordance with Article 17(1) No. 4 of the
ROG, provisions for the protection and im-
provement of the marine environment also play
arole.

1.5.1 Area of investigation

The description and assessment of the state of
the environment refers to the North Sea EEZ,
for which the spatial plan stipulates conditions.
The SUP area of investigation covers the Ger-
man EEZ of the North Sea (Figure 7). It should
be noted that the data situation within the EEZ
of the North Sea for the area up to Shipping
route 10 is significantly better than for the area
northwest of Shipping route 10 because of the
project-related monitoring data available.

For the area north-west of shipping route 10,
the spatial plan also defines the area. Based on
the available sediment data and findings from
monitoring for the protected area “Dog-
gerbank”, a description and assessment of the
environmental status and an evaluation of the
potential environmental impacts is also possi-
ble for this area.

The adjoining territorial sea and the adjacent
areas of the riparian states are not the subject
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of this plan, but they are included in the cumu-
lative and transboundary consideration in the
context of this SEA.
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Figure 6: Delimitation of the area of investigation for the SEA (Environmental Report ROP EEZ North Sea).

1.5.2 Implementation of the environmen-

tal assessment

The assessment of the likely significant envi-
ronmental impacts of the implementation of the
spatial plan includes secondary, cumulative,
synergistic, short-, medium- and long-term,
permanent and temporary, positive and nega-
tive impacts in terms of the assets to be pro-
tected. Secondary or indirect impacts are those
that are not immediate and thus may take effect
only after some time and/or at other locations.
Occasionally, we also speak of consequential
effects or interrelationships.

Possible impacts of the implementation of the
plan are described and evaluated in relation to
the protected assets. A uniform definition of the
term "significance" does not exist, since it is an
"individually determined significance" which

cannot be considered independently of the
"specific characteristics of plans or pro-
grammes" (SOMMER, 2005, 25f.). In general,
significant impacts can be defined as effects
that are serious and significant in the context
being considered.

According to the criteria of Annex 2 of the ROG,
which are decisive for the assessment of the
likely significant environmental effects, the sig-
nificance is determined by

¢ “the likelihood, duration, frequency, and irre-
versibility of the impacts;

¢ the cumulative nature of the impacts;
¢ the transboundary nature of the impacts;

e therisks to human health or the environment
(e.g. in the case of accidents);
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o the magnitude and spatial extent of the im-
pacts;

¢ the value and vulnerability of the area likely
to be affected because of special natural
characteristics or cultural heritage, the in-
tensity of land use, and the exceeding of en-
vironmental quality standards or limit val-
ues;

o the impacts on areas or landscapes of which
the protected status is recognised at na-
tional, community or international level”.

Furthermore, the characteristics of the plan are
also relevant, in particular with regard to

¢ the extent to which the plan sets a frame-
work for projects and other activities in terms
of location, type, size, and operating condi-
tions or through the use of resources;

¢ the extent to which the plan influences other
plans and programmes, including those in a
planning hierarchy;

¢ the importance of the plan in integrating en-
vironmental considerations, particularly with
a view to promoting sustainable develop-
ment;

e the environmental issues relevant to the
plan;

¢ the relevance of the plan for the implemen-
tation of community environmental legisla-
tion (e.g. plans and programmes concerning
waste management or water protection)
(Appendix Il SEA Directive).

In some cases, technical legislation provides
further specification on when an impact
reaches the materiality threshold. Sub-legisla-
tively, threshold values have been developed
in order to be able to make a delimitation.

The description and assessment of the poten-
tial environmental impacts is carried out for the
individual spatial and textual designations on
the use and protection of the EEZ in relation to
the protected assets, taking into account the
status assessment.

Furthermore, if necessary, a differentiation is
made according to different technical designs.
The description and assessment of the likely
significant impacts of the implementation of the
plan on the marine environment also relate to

the protected assets presented. All plan con-
tents that can potentially have significant envi-
ronmental impacts are investigated.

Both permanent and temporary (e.g. construc-
tion-related) impacts are considered. This is
followed by a presentation of possible interre-
lationships as well as a consideration of possi-
ble cumulative effects and potential trans-
boundary impacts.

The following protected assets are considered
with regard to the assessment of the state of
the environment:

e Site e Bats
e Seabed ¢ Biological diversity
o Water o Air
e Plankton e Climate
e Biotopes e Landscape
e Benthos e Cultural and other
material resources
(underwater cultural
heritage)
e Fish o People, especially
human health
e Marine ¢ Interrelationships be-
mam- tween protected as-
mals sets
e Avifauna

In general, the following methodological ap-
proaches find their way into the environmental
assessment:

e Qualitative descriptions and evalua-
tions

e Quantitative descriptions and assess-
ments

o Evaluation of studies and specialist lit-
erature, reports

¢ Visualisations

e Worst-case assumptions

e Trend assessments (e.g. on the state of
the art of installations and the possible
development of shipping traffic)
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e Assessments by experts/the profes-
sional public

An assessment of the impacts resulting from
the rules of the plan is made on the basis of the
status description and status assessment and
the function and significance of the individual
areas for the individual factors on the one hand,
and the impacts resulting from these rules and

Status description
= geographical distribution
= chronological variability

Condition assessment
Criteria:
= Protection status

= Stock/stock trends, species
number/species
composition

= Naturalness / Preload

= Function and importance of
the defined areas

Environmental
goals

the resulting potential impacts on the other. A
forecast of the project-related impacts in the
case of implementation of the ROP is made de-
pending on the criteria of intensity, range, and
duration or frequency of the effects (cf Fig-
ure 7). Further assessment criteria are the like-
lihood and reversibility of the impacts according
to Annex 2 to Section 8, paragraph 2 ROG.

Effects of

the specifications
(permanent / temporary)

¥

Impact prognosis
subject to
= Intensity
= Duration / Frequency
= Scope and spatial extension

¥

» Assessment of likely significant
environmental impacts

Figure 7: General methodology for assessing the likely significant environmental impacts.

1.5.3 Criteria for condition description
and status assessment

The status assessment of the individual pro-
tected assets is carried out on the basis of var-
ious criteria. The assessment of the protected
assets goods area/seabed, benthos and fish is
based on the aspects of rarity and threat, diver-
sity, and specificity as well as legacy impacts.
The description and assessment of the pro-
tected assets marine mammals and seabirds
and resting birds is based on the aspects listed
in the figure. Because these are highly mobile
species, it is not expedient to adopt a similar
approach to the protected assets site/seabed,

benthos and fish. For seabirds and resting
birds and marine mammals, the criteria of pro-
tection status, assessment of occurrence, as-
sessment of spatial units, and previous pres-
sures are used as a basis. For the protected
asset migratory birds, the aspects of rarity,
threat, and legacy impact are considered as
well as the assessment of occurrence and the
large-scale importance of the area for bird mi-
gration. For the protected asset bats, there are
currently no reliable data sources for a criteria-
based assessment. The protected asset biodi-
versity is assessed textually.

The following is a list of the criteria used for the
status assessment of the respective protected
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asset. This overview addresses the protected the basis of criteria and are considered in the
assets that can be meaningfully delimited on focus.

Area/seabed

Aspect: Rarity and threat

Criterion: Areal proportion of sediments on the seabed and distribution of the morphological form in-
ventory.

Aspect: Diversity and uniqueness

Criterion: Heterogeneity of the sediments on the sea floor and development of the
morphological inventory of forms.

Aspect: Legacy impacts

Criterion: Extent of anthropogenic legacy impact of seabed sediments and morphological form inven-

tory*.

Benthos

Aspect: Rarity and threat

Criterion: Number of rare or endangered species based on the Red List species identified (Red List by
RACHOR et al. 2013).

Aspect: Diversity and uniqueness

Criterion: Number of species and composition of the species communities. The extent to which species
or communities characteristic of the habitat occur and how regularly they occur is assessed.

Aspect: Legacy impacts

For this criterion, the intensity of fishing use, which represents the most effective direct disturbance
variable, is used as the assessment standard. Benthic communities can also be adversely affected
through eutrophication. For other disturbance variables such as shipping traffic and pollutants, there is
currently a lack of suitable measurement and detection methods to be able to include them in the
assessment.

Biotopes

Aspect: Rarity and threat

Criterion: National protection status and threat of biotopes according to the Red List of Endangered
Biotopes in Germany (FINCK et al., 2017).

Aspect: Legacy impacts

Criterion: Threat as a result of anthropogenic influences.
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Fish

Aspect: Rarity and threat

Criterion: Proportion of species considered to be threatened according to the current Red List marine
fish (THIEL et al. 2013) and for the diadromous species on the Red List freshwater fish (FREYHOF 2009)
and assigned to Red List categories.

Aspect: Diversity and uniqueness

Criterion: The diversity of a fish community can be described by the number of species (a-Diversity,
“species richness”). The species composition can be used to assess the specific nature of a fish com-
munity, i.e. how regularly habitat-typical species occur. Diversity and distinctiveness are compared and
assessed between the North Sea as a whole and the German EEZ as well as between the EEZ and
the individual areas.

Aspect: Legacy impacts

Criterion: Because of the removal of target species and by-catch as well as the adverse effect on the
seabed in the case of bottom-disturbing fishing methods, fishing is considered to be the most effective
disturbance to the fish community and therefore serves as a measure of the legacy impact on fish
communities in the North Sea. There is no assessment of stocks on a smaller spatial scale such as the
German Bight. The input of nutrients* into natural waters is another pathway through which human
activities can influence fish communities. Eutrophication is therefore used for the assessment of the
legacy impact.

Marine mammals

Aspect: Protection status

Criterion: Status under Annex Il and Annex IV of the Habitats Directive and the following international
protection agreements: Convention on the Conservation of Migratory Species of Wild Animals (Bonn
Convention, CMS), ASCOBANS (Agreement on the Conservation of Small Cetaceans of the Baltic and
North Seas), Convention on the Conservation of European Wildlife and Natural Habitats (Bern Con-
vention)

Aspect: Assessment of the occurrence

Criteria: Stock, population changes/trends based on large-scale surveys, distribution patterns, and den-
sity distributions

Aspect: Assessment of spatial units

Criteria: Function and importance of the German EEZ and the areas identified in the SDP for marine
mammals as a migration area or feeding or breeding ground

Aspect: Legacy impacts

Criterion: Threats as a result of anthropogenic influences and climate change.
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Seabirds and resting birds

Aspect: Protection status

Criterion: Status in accordance with Appendix | species of the Birds Directive*, European Red List of
BirdLife International

Aspect: Assessment of the occurrence

Criteria: Population in the German North Sea and EEZ, large-scale distribution patterns, abundances,
variability

Aspect: Assessment of spatial units

Criteria: Function of the areas identified in the SDP for relevant breeding birds and migratory birds as
resting areas, location of protected areas

Aspect: Legacy impacts

Criterion: Threats as a result of anthropogenic influences and climate change.

Migratory birds

Aspect: The importance of bird migration over a large area

Criterion: Guidelines and areas of concentration

Aspect: Assessment of the occurrence

Criterion: Migration activity and its intensity

Aspect: Rarity and threat

Criterion: Number of species and endangered status of the species involved according to Annex | of
the Birds Directive, Bern Convention of 1979 on the Conservation of European Wildlife and Natural
Habitats, Bonn Convention of 1979 on the Conservation of Migratory Species of Wild Animals, Afri-
can-Eurasian Waterbird Agreement (AEWA) and Species of European Conservation Concern
(SPEC).

Aspect: Legacy impacts

Criterion: Legacy impact/threats as a result of anthropogenic influences and climate change.
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1.5.4 Assumptions for description and
assessment of likely significant im-
pacts

The description and assessment of the likely
significant impacts of the implementation of the
ROP on the marine environment is carried out
for the individual designations on the use and
protection of the EEZ on the basis of protected
assets, taking into account the status assess-
ment described above. The following table lists,

based on the main impact factors, those poten-
tial environmental impacts that result from the
respective use and are to be assessed both as
a legacy impact in the event of non-implemen-
tation of the plan or as a likely significant envi-
ronmental impact as a result of the designa-
tions in the ROP. The effects are differentiated
according to whether they are permanent or
temporary.

Table 1: Overview of potentially significant effects of the uses identified in the spatial plan.

Marine uses with spatial designations in the spatial plan

Modification | x X x| x| x
of habitats
Habitat and < | x X < x x| x X
land loss
Attraction ef-
fects, in-
Placement of hard crease in
substrate (founda- species di- < | x| x X M X
tions) versity,
change in
species
composition
Change in
hydrographic | x | x X X X
conditions
Scouring/sediment Modmgatlon < | x < | x < | x
rearrangement of habitats
Impairment xtlxt|xt xt xt
Sedlmer_lt_turbulence Physiological
and turbidity plumes | ottacts and
(construction phase) | jaterrent ef- xt X
fects
Resuspension of
sediment and sedi- .
. Impairment xt|xt xt Xt
mentation (construc-
tion phase)
Impairment/
. L caring ef- xt X
Noise emissions dur- ?eg g
ing pile driving (con- —
struction phase) Potential dis-
ruption/dam- xt X
age
Visual unrest due to Ir‘gria;ggtg;}_ it | xt
construction activity )
rier effects
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Deterrent ef-
fects, habitat X
Obstacle in airspace | loss
Barrier ef- X X
fect, collision
Light emissions (con- | Attraction ef-
struction and opera- | fects, colli- X X
tion) sion
Wind farm-related
shipping traffic -
(maintenance, con- See shipping | x | x | x X | X X | xt] x X | x| x
struction traffic)
Modification < | x | x X X
Placement of hard | of habitats
substrate (stone pile) | Habitat and < | x X % | x X
land loss
Adverse ef-
fects on/dis-
Heat emissions (live | placement of
X X
cables) cold-water
LGS loving spe-
Routes for cles
submarine Impairment X
;:able Syj' Impairment
e'msl' an Magnetic fields (live | of the orien-
PIPEINES 1 - ables) tation behav- «
iour of indi-
vidual migra-
tory species
Impairment xt|xt]|xt xt xt
Turbidity plumes Physiological
(construction phase) | effects and Xt
deterrent ef-
fects
Adverse ef-
Underwater Sound fect/deter- X
rent effect
Emissions and intro-
duction of hazardous | Impairment/ < | x| x | x X X X
substances (acci- damage
dents)
. . Adverse ef-
Physical disturbance
during anchoring fect on the xt Xt xt|xt X
seabed
Shiopin Emission of air pollu- | Impairment X X
PPING 1 ants of air quality
Introduction and Change in
spread of invasive species X | x| x X
species composition
. Impairment/
Introduction of waste damage X | x| x X X X
Risk of collision Collision X
Impairment/
Visual agitation scaring ef- X | x
fect
Raw mate- moﬁ;g%tt'gn X | x X | x X X
rials Removal of sub-
Sand and | strates Habitat and < | x % | x < | x X
gravel min- land loss
ing/Seis-
mic investi- - .
gations Turbidity plumes Impairment xt|xt]xt Xt Xt
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Physiological
effects and Xt
deterrent ef-
fects
Adverse ef-
Physical disturbance | fect on the X
seabed
Underwater sound Adverse ef-
during seismic sur- fect/deter- xt
veys rent effect
Adverse ef-
Visual agitation fect/deter- X
rent effect
Removal of selected | Reduction of X
. species stocks
Marine re-
search . . Impairment/
Eh;t/rs;(\jveltlsdlsturbance damage to < | x
Y bycatch
Reduction of < | x
Removal of selected stocks
species Deterioration
of the food X
base
Bycatch Reduction of < | x| x
stocks
Physical disturbance | Impairment/ < | x
by trawls damage
Impairment/
Underwater Sound chickening xt
out effect
Introduction of dan- .
N Impairment X | x| x
gerous* substances
National
defence Risk of collision Collision
Impairment/
Surge noise* scaring ef- X | x
fect
Introduction of waste | Impairment X | X
Marine uses without spatial designations in the spatial plan
Removal of species | Reduction of
S X
(fishing) stocks
Adverse ef-
Underwater Sound fect/deter- X
rent effect
Leisure (- | Emission of air pollu- | Impairment
A : . X | x
traffic) tants of air quality
Introduction of waste | Impairment X | x| x
Impairment/
Visual agitation scaring ef- X
fect
Introduction of nutri- .
ents Impairment X | X
Aquacul- Modification % | x
ture i
Introduction of fixed of habitats
installations Habitat and
x | x| x
land loss
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Introduction and Change in

spread of invasive species

species composition

Introduction of medi- .

. Impairment X

cations

Removal from wild .
Impairment

stocks

. . Attrac-

;zt(t:l;gctlon/scarlng ef- tion/deter-

rent effect
X potential impact on the factor

Xt potential temporary impact on the factor
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Cumulative effects on and interrelationships be-
tween protected assets are also assessed in ad-
dition to the impacts on the protected assets.

1541

According to Article 5, paragraph 1 SEA Di-
rective, the environmental report also includes
an assessment of cumulative impacts. Cumula-
tive impacts arise from the interaction of various
independent individual effects, which either add
up as a result of their interaction (cumulative ef-
fects) or reinforce each other and thus generate
more than the sum of their individual effects
(synergetic effects) (e.g. SCHOMERUS et al.,
2006). Both cumulative and synergetic impacts
can be caused by both temporal and spatial co-
incidence of effects. In this context, the effect
can be intensified by similar uses or different
uses with the same effect, thus increasing the
impact on one or more protected assets.

Cumulative view

Marine mammals|

l Enemy |—>| Underwater noise

Marine mammals|

Underwater noise

Underwater noise Marine mammals

Figure 8: Exemplary cumulative effect of similar uses.

| Energy |—>| Underwater noise

| Shipping |—'>| Underwater noise

Underwater noise

Military

Figure 9: Exemplary cumulative effect of different
uses.

|—>| Underwater noise

Military

| Energy Marine mammalg

extraction of
selected species

Underwater noise M=

Figure 10: Exemplary cumulative effect of different
uses with different impacts.

In order to examine the cumulative impacts, it is
necessary to assess the extent to which the des-
ignations of the plan can be attributed a signifi-
cant negative impact when taken together. An
assessment of the designations is carried out on
the basis of the current state of knowledge within
the meaning of Article 5, paragraph 2 SEA Di-
rective. An important basis for assessing the im-
pacts of habitat loss and underwater noise is pro-
vided by the position paper on the cumulative as-
sessment of the loss of diver (bird) habitat in the
German North Sea (BMU, 2009) and the noise
abatement concept of the BMUB (2013).

1.54.2

In general, impacts on a protected asset lead to
various consequences and interrelationships be-
tween the protected assets. The essential inter-
connection of the biotic protected assets exists
via the food chains. Because of the variability of
the habitat, interrelationships can only be de-
scribed in a very imprecise manner overall.

Interrelationships

1.5.4.3 Specific assumptions for the as-
sessment of likely significant en-

vironmental impacts

In detail, the analysis and assessment of the re-
spective designations is carried out as follows:

Offshore wind energy

With regard to the priority and reservation areas
for offshore wind energy, a worst-case scenario
is generally assumed. In this SEA, certain pa-
rameters in the form of bandwidths spatially sep-
arated into Zones 1 and 2 and Zones 3 to 5 are
assumed for a consideration related to protected
assets. In detail, these are, for example, the
power output per installation [MW], hub height
[m], rotor diameter [m] and total height [m] of the
installations.

In particular, the SEA takes into consideration
the following input parameters:

- Installations already in operation or in the
approval procedure (as reference and
legacy impact)
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- Transfer of the average parameters of
the installations commissioned in the last
5 years on the sites defined in SDP 2019

- Forecast of certain technical develop-
ments for the additionally defined priority
and reservation areas for offshore wind

energy in the ROP based on the param-
eters presented. It should be noted here
that these are only partly estimation-
based assumptions because project-
specific parameters are not or cannot be
checked at SEA level.

Table 2: Parameters for the consideration of areas for offshore wind energy

Wind Turbine Generator (WTG) Parameters Range Range
Zones 1 and 2 Zones 3-5:
from to from to
Power per installation [MW] 5 12 12 20
Hub height [m] 100 160 160 200
Rotor diameter [m] 140 220 220 300
Total height [m] 170 270 270 350

For the connecting cables of the priority areas for
offshore wind energy, the route length (EEZ) var-
ies between about 10 km and 160 km. For the
priority areas in Zones 4 and 5, an average route
length of about 250 km is assumed. For the as-
sessment of the construction and operational en-
vironmental effects, certain widths of the cable
trench [m] and a certain site of the intersection
structures [M?] are assumed for submarine cable
system rout corridors. In particular, the environ-
mental impacts of construction, operation, and
repair are considered.

For the route corridors for pipelines, cross-bor-
der submarine cable systems, or data cables,
the cable lengths result from the designations.
For pipelines, a width of 1.5 m for the overlying
pipeline is assumed for the assessment of envi-
ronmental impacts plus 10 m of adverse effects
each due to “reef effect” and sediment dynamics.

For other uses, assessment criteria or parame-
ters for the environmental assessment are to be
developed or specified in the further procedure.

Shipping

In order to assess the environmental impacts of
shipping, it is necessary to examine which addi-
tional impacts can be attributed to the designa-
tions in the ROP.

The designated priority areas for shipping are to
be kept free of building use. This control in the
ROP is intended to prevent or at least reduce
collisions and accidents. Because of the desig-
nations in the ROP, the traffic frequency in the
priority areas is expected to increase, whereby
this is particularly due to the increase in offshore
wind farms along the shipping routes. Vessel
movements on the shipping routes SN1 to SN17
and SO1 to SO5 vary considerably, with the
most heavily used route SN1 sometimes carry-
ing more than 15 vessels per km2 per day, while
on the other, narrower routes there are usually
about 1-2 vessels per km? per day (BfN, 2017).

The BSH has commissioned an expert report on
the traffic analysis of shipping traffic for which
up-to-date evaluations are expected.

The designation of priority areas for shipping
only is not an expression of increased use, but
rather serves to minimise risk.
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The presentation of general impacts from ship-
ping is presented in Chapter 2 as a legacy im-
pact, particularly on birds and marine mammals.
The impacts of service transport to the wind
farms are discussed in the chapter on wind en-

ergy.
Raw material extraction

When assessing the potential environmental im-
pacts of raw material extraction, a distinction
must be made between sand and gravel extrac-
tion and the extraction of hydrocarbons.

Sand and gravel extraction:

Sand and gravel are extracted by means of float-
ing suction dredgers. The extraction field is
driven over in strips of approximately 2 m width
and the subsaoil is extracted to a depth of approx-
imately 2 m. The seabed remains unstressed be-
tween the excavation strips. During mining, a
sediment-water mixture is pumped on board the
suction dredger. The sediment in the desired
grain size is screened out and the unused por-
tion is returned to the sea on site. Turbidity
plumes result from the mining and discharge.
Potential temporary impacts result from the tur-
bidity plumes, which may lead to adverse effects
and deterrent effects on marine fauna. Potential
permanent impacts arise from substrate removal
and physical disturbance causing habitat and
area loss, habitat modification, and adverse ef-
fects on the seabed.

Sand and gravel extraction is carried out on the
basis of operational plans on sub-sites of the ap-
proved permit fields.

Gas production:

Exploratory or production wells are drilled to ex-
plore and develop gas deposits. Drilling through
the rock lying above the deposit results in drilling
abrasion. This is brought to the surface by
means of drilling fluids. The drilling fluids have
either a water or oil base. If a water-based drilling
fluid is used, it is discharged into the sea to-
gether with the cuttings. If oil-based drilling fluids

are used, they are disposed of on land together
with the cuttings.

Seismic methods are used in the exploration of
hydrocarbon deposits; these lead to deterrent ef-
fects on marine mammals.

Operational discharges into the sea are caused
by the discharge of production water and spray
water, waste water from the sewage treatment
plant, and the shipping traffic generated. Produc-
tion water is essentially reservoir water, which
may contain components from underground
(e.g. salts, hydrocarbons, and metals). As the
reservoir ages, the amount of gas in the produc-
tion water increases. Production water can also
contain chemicals that are used in mining to im-
prove extraction or to prevent corrosion of pro-
duction equipment. The production water is dis-
charged into the sea after treatment in accord-
ance with the state of the art and compliance
with national and international standards.

Fisheries and marine aquaculture

In the area of the southern silt floor, the sediment
provides a particularly suitable habitat for this
species, which can be quite clearly defined spa-
tially. The demarcation of the reservation area
for Norway lobster fishery was based on an eval-
uation by the Thiinen Institute for Sea Fisheries*
for the BSH, created by an intersection of VMS
data and logbook data (2012 to 2018) (Letschert
& Stelzenmiiller, 2020). The stock of Norway lob-
ster in the North Sea is considered stable and is
classified as not threatened (least concern) in
the IUCN Red List (Bell, 2015). For the German
fishing fleet, the nephrops fishery represents a
valuable and reliable source of income. Adverse
effects of fishing in this area mainly affect the
seabed, sediment and the habitats affected by it,
which can be affected by the trawls used.
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Table 3: Parameters for the consideration of fisheries.

Approximately 8,000 hrs/year
(2013) to 14,000 hrs/year
(2018)

12 (2014) - 18 (2015) vehicles

Bottom trawls

Fishing effort
(German fleet)

Fishing gear used

Catches 200 - 350 t / year (plus non-

German fisheries)

Marine research

The designated areas for scientific marine re-
search (3 in the North Sea, 4 in the Baltic Sea)
correspond to standard investigation areas
("boxes") of the Thuenen Institute in the North
Sea and the Baltic Sea. In the North Sea, the
German Small-Scale Bottom Trawl Survey
(GSBTS), which has been carried out since
1987, has been collecting data on the develop-
ment of fish populations over many years. The
data sets form an important basis for assessing
long-term changes in the bottom fish fauna
(commercial and non-commercial species) of the
North Sea and the Baltic Sea caused by natural
(e.g. climatic) influences or anthropogenic fac-
tors (e.g. fisheries).

The GSBTS uses a standardised bottom trawl
net or a high-density GOV otter trawl to sample
small-scale bottom fish communities to deter-
mine abundances and distribution patterns. In
parallel, epibenthos (using a 2 m beam trawl), in-
fauna (using a Van Veen grab) and sediments
will be studied, and hydrographic and marine
chemical parameters in habitats typical of the re-
gion will be recorded.

Effects are to be expected from the equipment
used, in particular on the soil/sediment and the
habitats affected by it. To this end, fish of various
ages and sizes are taken (cf. also Chapter
5.5.3).

Table 4: Parameters for the consideration of marine research

Frequency of surveys per year/ number
of hauls/ duration per haul (approxi-
mate values, vary from trip to trip)

Gear used (target species)

2/in the range of approx. 40-50 (GSBTS only)/30 min.

Standardised bottom trawl catches with high stowage otter trawl

(demersal* communities)
2-metre beam trawl (epibenthos)
Van Veen gripper (Infauna)

Catches

Total quantities for all (sampled) boxes (partly with other re-

search activities) in double-digit tonnes
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Nature conservation/seascape/open space

The designations on nature conservation in the
spatial plan are not expected to have any signif-
icant negative environmental impacts.

The designations help to ensure that the marine
environment in the EEZ is permanently pre-
served and developed as an ecologically intact
open space over a large area. The scope of the
rules is of particular importance in this context,
with the EEZ accounting for 37.92% of the area
of the North Sea. The priority areas for nature
conservation contribute to safeguarding open
space because uses incompatible with nature
conservation are excluded in them. contributes
to preventing any disturbances caused by the
implementation of wind energy and to ensuring
the protection of the marine environment. Keep-
ing protected areas free of structural installations
also contributes to the protection of open space
and the seascape on a large scale.

The designation of the main distribution area of
harbour porpoises and the main concentration
area of loons as reserved areas is of outstanding
conservation importance for the protection of the
disturbance-sensitive group of loons and har-
bour porpoise species.

The guiding principles of careful and sparing use
of natural resources in the EEZ as well as the
application of the precautionary principle and the
ecosystem approach are intended to prevent or
mitigate adverse effects on the natural balance.

The spatial plan thus contributes to achieving the
objectives of the MSFD. However, the influence
of spatial planning is limited and cannot have an
impact on all objectives.

National and allied defence
The ROP contains textual designations on na-
tional and allied defence.

1.6 Data bases

The basis for the SEA is a description and as-
sessment of the state of the environment in the
area of investigation. All protected assets must

be included in this process. The data availability
forms the basis for the assessment of the likely
significant environmental impacts, assessment
of natural habitat and wildlife conservation regu-
lations and the examination of reasonable alter-
natives.

According to Section 8, paragraph 1, sentence 3
ROG, the environmental assessment refers to
what can reasonably be required according to
the current state of knowledge and generally ac-
cepted testing methods as well as the content
and level of detail of the spatial plan.

On the one hand, the environmental report will
describe and assess the current state of the en-
vironment, and describe the likely development
if the plan is not implemented. Second, the likely
significant environmental impacts resulting from
the implementation of the plan are predicted and
assessed.

The basis for the assessment of potential im-
pacts is a detailed description and assessment
of the state of the environment. The description
and assessment of the current state of the envi-
ronment and the likely development in the event
of non-implementation of the plan will be carried
out with regard to the following protected assets:

e Area/seabed e Bats

e Water e Biological diversity

e Plankton o Air

e Biotopes e Climate

e Benthos e Landscape

e Fish e Cultural assets
and other material
assets

e Marine mam- e
mals

People, especially
human health

e Avifauna e Interrelationships
between protected

assets
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1.6.1 Overview of data sources

The data and knowledge situation has improved
considerably in recent years, particularly as a re-
sult of the extensive data collection within the
framework of environmental compatibility stud-
ies and the construction and operational moni-
toring for the offshore wind farm projects and the
accompanying ecological research.

This information also forms an essential basis for
the monitoring of the 2009 spatial plans in ac-
cordance with Section 45, paragraph 4 UVPG.
Thereafter, the results of the monitoring shall be
made available to the public and taken into con-
sideration when the plan is drawn up again. The
results of the monitoring of the current plans are
summarised in the Status Report on the Update
of Spatial Planning in the German EEZ in the
North Sea and Baltic Sea (Chapter 2.5), which
was published in parallel.

In general, the following data sources are used
as a basis for the environmental report:

¢ Data and findings from the operation
of offshore wind farms

o Data and findings from approval pro-
cedures for offshore wind farms, sub-
marine cable systems and pipelines

e Results from the preliminary site in-

vestigation

e Results from the monitoring of Natura
2000 areas

e Mapping instructions for Section 30
biotopes

e MSFD initial and progress evaluation

e Findings and results from R&D pro-
jects commissioned by BfN and/or
BSH and from accompanying ecolog-
ical research

e Results from EU cooperation projects
such as Pan Baltic Scope and
SEANSE

e Studies/technical literature

e Current Red Lists

e Comments from the specialist author-
ities

e Comments from the (specialist) pub-
lic

A detailed overview of the individual data and
knowledge sources is included in the annex to
the framework of the study.

1.6.2 Indications of difficulties in compiling

the documents

According to No. 3a Annex 1 to Section 8, para-
graph 1 ROG, indications of difficulties encoun-
tered in compiling the information (e.g. technical
gaps or lack of knowledge) shall be presented.
There are still gaps in knowledge in places, es-
pecially with regard to the following points:

e Long-term effects from the operation of
offshore wind farms

o Effects of shipping on individual pro-
tected assets

e [Effects of research activities

o Data for assessing the environmental
status of the various protected assets for
the area of the outer EEZ

In principle, forecasts on the development of the
living marine environment after the ROP has
been carried out remain subject to certain uncer-
tainties. There is often a lack of long-term data
series or analytical methods (e.g. for the inter-
section of extensive information on biotic and
abiotic factors) in order to better understand
complex interactions of the marine ecosystem.

In particular, there is no detailed area-wide sed-
iment and biotope mapping outside the nature
conservation areas of the EEZ. As a result, there
is no scientific basis for assessing the impacts
caused by the possible use of strictly protected
biotope structures. Currently, a sediment and bi-
otope mapping with a spatial focus on the nature
conservation areas is being carried out on behalf
of the BfN and in cooperation with the BSH, re-
search and university institutions, and an envi-
ronmental agency.
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Furthermore, there are no scientific assessment
criteria for some protected assets, both with re-
gard to the assessment of their status and with
regard to the impacts of anthropogenic activities
on the development of the living marine environ-
ment, to allow cumulative effects to be consid-
ered in both temporal and spatial terms.

Various R&D studies on assessment ap-
proaches, including for underwater noise, are
currently being prepared on behalf of the BSH.
The projects serve the continuous further devel-
opment of a uniform quality-checked basis of
marine environmental information for the as-
sessment of potential impacts of offshore instal-
lations.

The environmental report will also list specific in-
formation gaps or difficulties in compiling the
documents for the individual protected assets.

1.7 Application of the ecosystem ap-
proach

The application of the ecosystem approach can
contribute to achieving the guiding principle of
sustainable spatial development in accordance
with Section 1, paragraph 2 ROG, which recon-
ciles the social and economic demands on space
with its ecological functions and leads to a sus-
tainable, large-scale balanced order. The appli-
cation is a requirement according to Section 2,
paragraph 3, No. 6, sentence 9 ROG with the ob-
jective of guiding human activity, sustainable de-
velopment, and supporting sustainable growth
(cf Art. 5, paragraph 1 MSP Directive* in con-
junction with Art. 1, paragraph 3 Marine Strategy
Framework Directive).

Recital 14 of the MSPD specifies that spatial
planning should be based on an ecosystem ap-
proach in accordance with the MSFD. Likewise,
it is made clear here — as in Preamble 8 of the
MSFD - that the sustainable development and
use of the seas must be compatible with good
environmental status.

In accordance with Article 5, paragraph 1 of the
MSP Directive, Member States shall “take into

account economic, social, and environmental
aspects in the preparation and implementation of
maritime spatial planning [...] in order to support
sustainable development and growth in the ma-
rine area, applying an ecosystem approach, and
to promote the coexistence of relevant activities
and uses”.

Article 1, paragraph 3 MSFD specifies that “ma-
rine strategies shall apply an ecosystem ap-
proach to the management of human activities
that ensures that the overall impact of such ac-
tivities is limited to a level compatible with the
achievement of good environmental status and
that the capacity of marine ecosystems to re-
spond to human-induced change is not ad-
versely affected, while allowing for the sustaina-
ble use of marine goods and services now and
by future generations”.

The ecosystem approach allows a holistic view
of the marine environment, recognising that hu-
mans are an integral part of the natural system.
Natural ecosystems and their services are con-
sidered with the interrelationships of their uses.
The approach is to manage ecosystems within
the "limits of their functional capacity” in order to
safeguard them for use by future generations. In
addition, understanding ecosystems enables ef-
fective and sustainable use of resources.

A comprehensive understanding, protection, and
enhancement of the marine environment as well
as effective and sustainable use of resources
within carrying capacity limits safeguard marine
ecosystems for future generations. The ecosys-
tem approach can therefore contribute — at least
in part — to a good status of the marine environ-
ment.

Based on the so-called twelve Malawi principles
of the Biodiversity Convention, the ecosystem
approach has also been concretised by the HEL-
COM-VASAB working group on maritime spatial
planning and specified for marine spatial plan-
ning (HELCOM/VASAB, 2016). The key ele-
ments formulated there represent a suitable ap-



Introduction ‘ 39

proach for structuring the application of the eco-
system approach in the spatial plan for the Ger-
man EEZ.

The combination of content-related and process-

use, the application of the precautionary princi-
ple, and flexible, adaptive management or plan-
ning. One of the greatest challenges is dealing
with gaps in knowledge. Understanding the cu-
mulative effects that the combination of different

oriented key elements is intended to promote an
overall picture that is as comprehensive as pos-
sible:

activities can have on species and habitats is of
great importance for sustainable use. It is im-
portant for the planning process to promote com-
munication and participation processes in order
to use the broadest possible knowledge base of
all stakeholders and to achieve the greatest pos-
sible acceptance of the plan.

¢ Best available knowledge and practice;
e Precautions;

o Alternative development;

o Identification of ecosystem services;

¢ Prevention and mitigation;

¢ Relational understanding;

e Participation and communication;

e Subsidiarity and coherence;

e Adaptation.

The Figure 11 shows the understanding of the
application of the ecosystem approach. This
takes place equally in the planning process, in
the ROP, and in the Strategic Environmental As-
sessment (SEA). The SEA is proving to be the
central instrument for applying the ecosystem
approach (Altvater, 2019) and offers versatile
points of connection to the substantive and pro-
cess-oriented key elements.

The application of the ecosystem approach aims
at a holistic perspective, the continuous develop-
ment of knowledge about the oceans and their

Ecosystem approch * Best available knowledge and practice
ml M * Precautions

* Alternative development
* Identification of ecosystem services
MspP [/ ) SEA i

Prevention and mitigation
Relational understanding

* Participation and communication

* Subsidiarity and coherence

* Adaptation

Review of
alternatives

Preliminary
draft

Figure 11: The ecosystem approach as a structuring concept in the planning process, in the ROP, and in the
Strategic Environmental Assessments

The ecosystem approach is anchored in the e Principle on offshore wind energy: Pro-
mission statement as the basis of the spatial tection of the marine environment (6);
plan. Moreover, its importance is explicitly high- ¢ Principles on nature conservation: Bird

lighted in the following principles: migration (6) and conservation of the

e Principles on general requirements for EEZ as a natural area (7)

economic uses: Prevention of threat to
the marine environment and best envi-
ronmental practice (4.1) and monitoring
(4.2);

The spatial and textual designations for marine
nature conservation fundamentally contribute
to the protection and improvement of the status
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of the marine environment (see mission state-
ment of the ROP). In addition, the designations
of the ROP promote the resilience of the ma-
rine environment — against impacts from eco-
nomic uses as well as against changes result-
ing from climate change.

A quantification of the carrying capacity* of the
ecosystem cannot be considered conclusively
because of a lack of data and knowledge. This
represents a task for the future development of
the ecosystem approach. Even if quantification
is not possible at present, the SEA and cumu-
lative consideration of impacts ensure that the
ROP, with its designations on economic uses,
does not exceed the limits of ecosystem func-
tioning.

The assessment of the likely significant envi-
ronmental impacts of the implementation of the
spatial plan are methodologically described in
Chapter 1.5.2 . The ecosystem approach is not
itself an assessment; however, it encompasses
a variety of important aspects and instruments
for sustainable spatial development. The SEA
comprehensively serves to identify, describe,
and assess the impacts on the marine environ-
ment.

Application of the key elements

The ecosystem approach is highly complex
due to its diversity and the comprehensive view
of the relationship between the marine environ-
ment and economic uses. The key elements
also interact with each other, underlining the in-
terconnectedness and holistic perspective. Fig-
ure 12 abstractly shows the relationships be-
tween the key elements. This approach be-
comes tangible and applicable by looking at the
level of the individual key elements — here in
particular those of the HELCOM/VASAB Di-
rective (2016).

The application in the spatial plan for the Ger-
man EEZ follows the understanding that this
approach is to be continuously developed. Ex-
isting gaps in knowledge and the need for con-
ceptual broadening result in the need to con-
sider the ecosystem approach as a permanent
task of further development.

Altarnative
development

Participation
and
‘Communication

Identification
of
sarvices

Relational
understanding

Figure 12: Networking between the key elements

Subsidiarity
and
Coherence

Best available knowledge and practice

"The allocation and development of human
uses will be based on the most recent
knowledge of ecosystems as such and the
practice of the best possible protection of the
components of the marine ecosystem”
(HELCOM/VASAB, 2016).

The use of the current (well-founded) state of
knowledge is fundamentally indispensable for
planning processes and is the basis of the plan-
ning understanding for the update of the spatial
plans. This key element thus also affects the
other elements mentioned, such as the precau-
tionary principle, the avoidance and reduction
of impacts and the understanding of interrela-
tionships.

As part of the update process, the knowledge
base is supplemented with the sector-specific
expertise of stakeholders through an early and
comprehensive participation process. The-
matic workshops and technical discussions
with various stakeholders were held even be-
fore the concept for the update was developed.

The Scientific Advisory Group (WiBeK) on the
update of maritime spatial planning in the EEZ
in the North Sea and Baltic Sea provides scien-
tific advice on issues such as content, the pro-
cedure, and the participation process.
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Results from international cooperation projects
and findings on the approach to plan prepara-
tion of neighbouring countries are taken into
consideration for the plan preparation process.
In addition to improving the level of knowledge,
this contributes to the key element of "subsidi-
arity and coherence".

At the BSH, in-house research and develop-
ments such as databases and other analysis
tools are developed, validated, and used for a
wide range of applications (e.g. MARLIN and
MarineEARS). These can support the planning
process and subsequent plan monitoring with
well-founded information and make an im-
portant contribution to the continuous improve-
ment of the state of knowledge.

The following designations of the spatial plan
promote the use of the current state of
knowledge in economic uses as a basic re-
guirement:

e Principle on shipping: Sustainability,
protection of the marine environment
4);

e Principles on general requirements for
economic uses: Best environmental
practice (4.1) and monitoring (4.2);

¢ Principle on offshore wind energy: Pro-
tection of the marine environment (6);

e Principle on marine research: Sustaina-
bility, protection of the marine environ-
ment (3).

The SEA is based on highly detailed and com-
prehensive data on all relevant biological and
physical aspects and conditions of the marine
environment, in particular from environmental
impact studies and monitoring of offshore wind
farm projects in accordance with StUK, from
scientific research activities, and from national
and international monitoring programmes.

Precautions

“Far-sighted, anticipatory, and preventive plan-
ning should promote sustainable use in marine
areas and eliminate risks and threaten of hu-
man activities to the marine ecosystem. Those
activities that, on the basis of current scientific

knowledge, may lead to significant or irreversi-
ble impacts on the marine ecosystem and the
effects of which, in whole or in part, may not be
sufficiently foreseeable at present, require par-
ticularly careful examination and weighting of
the risks” (HELCOM/VASAB, 2016).

The precautionary principle has a high priority
in spatial planning, particularly because of the
complexity of marine ecosystems, far-reaching
chains of effects and existing gaps in
knowledge. This is already emphasised in the
ROP's mission statement.

The designations of the spatial plan clarify the
consideration of the precautionary principle in
economic uses as a fundamental requirement
(Principle 7 Nature Conservation/Marine Land-
scape/Open Space) as well as in the following
uses:

e Objective for shipping: Priority areas for
shipping (1);

¢ Objective on general requirements for
economic uses: Deconstruction (2);

e Principles on general requirements for
economic uses: Sustainability, land
conservation (1), and prevention of
threat to the marine environment and
best environmental practice (4.1);

e Principle on offshore wind energy: Pro-
tection of the marine environment (6);

e Principles on lines: Minimising adverse
effects (5) and marine environment (6);

e Principle on nature conservation: Con-
servation of the EEZ as a natural area

(7).

The SEA examines the significance of the im-
pacts of the designations of the ROP on uses
on the protected assets (Chapter 4).

Alternative development

"Reasonable alternatives should be developed
to find solutions to avoid or reduce negative im-
pacts on the environment and other areas, as
well as on ecosystem goods and services".

The development and examination of alterna-
tives was given high priority in the process of
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updating the spatial plans, and alternative plan-
ning options were publicly consulted before the
first draft plan. The early and comprehensive
consideration of several planning options rep-
resents an essential planning and testing step
in the update of the spatial plans. In the concept
for the further development of the spatial plans
(BSH, 2020), three planning options were de-
veloped as overall spatial plan alternatives;
these represent the utilisation requirements of
the sectors from different perspectives:

e Planning option A: Perspective on tra-
ditional uses

¢ Planning option B: Climate protection
perspective

¢ Planning option C: Marine nature con-
servation perspective

The alternatives presented as planning options
are integrated approaches that take into con-
sideration the spatial and contextual interde-
pendencies and interrelationships on a large
scale.

A preliminary assessment of selected environ-
mental aspects was carried out before this en-
vironmental report was prepared. This prelimi-
nary assessment allowed a comparison of the
three planning options from an environmental
point of view in the sense of an early examina-
tion of reasonable alternatives and variants.

The conceptual design and the preliminary as-
sessment of selected environmental aspects
were consulted so that the knowledge and as-
sessment of the stakeholders involved on the
planning options were incorporated into the
planning process at an early stage.

An examination of reasonable alternatives to
the ROP is carried out in the SEA (cf Chapter
9). The focus is on the conceptual, strategic de-
sign of the plan and, in particular, on spatial al-
ternatives.

Identification of ecosystem services

"To ensure a socio-economic assessment of
impacts and potentials, the ecosystem services
provided must be identified".

The identification of ecosystem services is an
important step for the further development of
the spatial plan and the ecosystem approach in
maritime spatial planning. Ecosystem services
can contribute to a more comprehensive under-
standing because they can clarify the multiple
functions of ecosystems. In the case of marine
ecosystems, particular emphasis should be
placed on their function as natural carbon sinks
and other contributions to climate protection
and adaptation. This consideration should be
taken into account in future updates of the spa-
tial plan, and the development of the necessary
tools should be continued.

With the MARLIN (Marine Life Investigator) ap-
plication, the BSH is currently developing a
large-scale, high-resolution information net-
work on marine ecology data from environmen-
tal investigations in the context of environmen-
tal impact studies, site investigations, and mon-
itoring of offshore wind farm projects. Various
data analyses at different spatial and temporal
levels are possible in order to support the tasks
of the BSH as required. MARLIN also com-
bines the integrated marine ecological data
with various environmental data to support the
understanding of impacts and interconnections
of marine ecosystem services.

In the future, MARLIN will serve as a validated
basis for ecosystem modelling to better assess
the impact of cumulative effects. For example,
it will be possible to look at all offshore wind
farm procedures and create large-scale stud-
ies. Based on this, an identification of ecosys-
tem services can begin. The holistic approach
of MARLIN enables new approaches to the
analysis and modelling of ecological patterns
and processes and creates a platform for the
development and application of advanced tools
for marine spatial planning.

Prevention and mitigation

"The measures are intended to prevent, reduce
and as fully as possible offset any significant
negative environmental impact [of the imple-
mentation of the plan].
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The mission statement of the ROP defines the
contribution to the protection and improvement
of the status of the marine environment also by
designating the prevention or mitigation of dis-
turbance and pollution.

The designations of the spatial plan clarify this
consideration with measures for the prevention
and mitigation of negative impacts for individual
uses:

e Principle on shipping: Sustainability,
protection of the marine environment
4);

e Principle on general requirements for
economic uses: Best environmental
practice (4.1);

e Principle on offshore wind energy: Pro-
tection of the marine environment (6);

e Principles on lines: Minimising adverse
effects (5) and marine environment (6);

e Principle on marine research: Sustaina-
bility, protection of the marine environ-
ment (3);

e Obijective for nature conservation: Pri-
ority areas for nature conservation and
priority area for divers (1);

e Principles on nature conservation: Mul-
tiple use priority area for divers (3), sea-
sonally limited reservation area for the
harbour porpoise (4), bird migration cor-
ridors (6), and safeguarding and con-
servation of the seascape (9).

In the SEA, measures for the prevention, miti-
gation, and compensation of significant nega-
tive impacts of the implementation of the spatial
plan are comprehensively presented in Chap-
ter 8.

Relational understanding

“It is necessary to take into consideration vari-
ous impacts on the ecosystem caused by hu-
man activities and interrelationships between
human activities and the ecosystem as well as
between different human activities. These in-
clude direct/indirect, cumulative, short-/long-

term, permanent/ temporary and positive/neg-
ative effects and interrelationships, including
seal/land interrelationships".

The understanding of interconnections and in-
terrelationships is of high importance for the
planning process and the tasks of spatial plan-
ning. In this sense, the mission statement of the
ROP emphasises the holistic approach and in-
cludes the consideration of land-sea relations.

The Strategic Environmental Assessment ad-
dresses and examines this in the Chapters
4.10 Interrelationships and 4.11 Cumulative
consideration.

Here, too, reference can be made to the current
development of the MARLIN (Marine Life In-
vestigator) specialist application at the BSH;
this supports the understanding of impacts and
interconnections.

Further experience, e.g. on cumulative consid-
eration, has been gained in European cooper-
ation projects (Pan Baltic Scope, SEANSE)
and will be incorporated into the further con-
ceptual development, as will findings from the
participation process.

An overview of the project results can be found
on the respective pages:

e http://www.panbalticscope.eu/re-
sults/reports/
¢ https://northseaportal.eu/downloads/

Participation and communication

“All relevant authorities and stakeholders as
well as a broader public should be involved in
the planning process at an early stage. The re-
sults are to be communicated.”
(HELCOM/VASAB, 2016).

This key element is an example of the network-
ing and relationships between the key ele-
ments. The knowledge gained can contribute to
all other key elements.

Within the framework of the update process,
participation and communication have been
carried out intensively from the beginning. The
early and comprehensive participation was
able to significantly expand the knowledge
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base through the sector-specific expertise of
the stakeholders and through the assessments
received in comments.

The starting point for this was the development
of a participation and communication concept.
In the course of the update, topic-specific work-
shops and expert discussions were held at sec-
toral level. On 18 and 19 March 2020, the con-
cept with the planning options and the draft
scope of investigation were consulted in the
participation meeting (scoping).

Interim results and information on stakeholder
meetings are communicated on the BSH blog
“Offshore aktuell” (https://wp.bsh.de).

Additional support for the process is provided
by the Wissenschaftlicher Begleitkreis* (Wi-
BeK). The WiBeK on the update of maritime
spatial planning in the Exclusive Economic
Zone in the North Sea and Baltic Sea has been
providing advice from a scientific perspective
since 2018 — among other things, with regard
to questions of content as well as the course of
the procedure and the participation process.

Subsidiarity and coherence

"Maritime spatial planning, with an ecosystem
approach as the overarching principle, will be
carried out at the most appropriate level and
will seek coherence between the different lev-
els (HELCOM/VASAB, 2016).

The objective of spatial planning is to create co-
herent plans in the North Sea and the Baltic
Sea by coordinating with the coastal states and
neighbouring countries. Many years of bilateral
exchange, participation in the HELCOM and
VASAB working group on maritime spatial
planning and cooperation in international pro-
jects on maritime spatial planning contribute to
this.

Project results and findings on procedures for
plan preparation in neighbouring countries
within the framework of international coopera-
tion are taken into account for the process of
plan preparation. The international consultation
procedures represent a further contribution.

The ROP's mission statement sets forth this co-
operation as a contribution to coherent interna-
tional marine spatial planning and coordinated
planning with coastal countries.

At the level of the designations, the following
objectives and principles highlight the need for
coordination in planning cross-border struc-
tures:

o Destinations for shipping: Priority areas
for shipping (1) and temporary priority
area for shipping (2);

o Objective for lines: Territorial waters
gate (3);

e Principle on lines: Suitable transition
points at the territorial waters and gates
to neighbouring states (4);

e Principle on nature conservation: Bird
migration corridors (6).

Within the framework of the SEA, the trans-
boundary impacts for the adjacent areas of the
neighbouring countries are considered (Chap-
ter 4.12).

Adaptation

"Sustainable use of the ecosystem should be
an iterative process involving monitoring, re-
view and evaluation of both the process and
the outcome”.

Monitoring and evaluation within the framework
of spatial planning for the German EEZ take
place at various levels.

The first step will be to evaluate the plan and its
implementation. A monitoring and evaluation
concept will be developed for this purpose.

In addition, the planned measures for monitor-
ing the impacts of the implementation of the
spatial plan on the environment are listed in
Chapter 10 as part of the SEA.

The mission statement stipulates a situation-
specific adaptation of the designations for all
sectoral concerns as an ongoing evaluation
process with the involvement of the respective
federal ministries.



Introduction ‘ 45

The impacts of economic uses on the marine
environment are to be investigated and evalu-
ated at project level by means of effect moni-
toring. This is laid down in Principle 4.2 of the
General Requirements for Economic Uses in
the ROP.

Summary

In sum and beyond, the key elements and their
implementation in the planning process, the
ROP, and the SEA show how the ecosystem
approach as an overall concept supports the
holistic perspective of spatial planning and thus
contributes to the protection and improvement
of the status of the marine environment.

TN
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1.8 Taking climate change into ac-
count

Anthropogenic climate change as one of the
greatest societal challenges is of particular im-
portance for changes in the oceans as well as
their use. The Figure 13 presents the intercon-
nections between climate change, the marine
ecosystem, uses, and maritime spatial plan-
ning — also as an instrument for achieving the
objectives for sustainable development.

In changing seas, the consideration and inte-
gration of climate impacts into the MRO is of
great importance in order to do justice to the
precautionary and future-oriented nature of the
MRO* and to develop plans that are sustaina-
ble in the long term.

Marine ecosystem
services

Structure and
function of
ecosystems

Minimising the impact

of climate change

Human uses
and activities

Maritime spatial
planning

Figure 13: Representation of the interrelationships between climate change, marine ecosystems and mar-
itime spatial planning, according to (Frazdo Santos, 2020)

Climate change will alter the physical, chemical
and biological conditions in the North and Baltic
Seas. This will inevitably have an impact on
marine ecosystems, their structure and func-
tions, which may also change ecosystem ser-
vices. The changes may also have a direct im-
pact on the uses to which they are put, e.g.

shipping, renewable energy or extraction of raw
materials (Frazdo Santos, 2020).

The following table shows projections for some
relevant parameters.
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Table 5: Climate projections for selected parameters ! (UBA, in Vorbereitung), 2 (IPCC, 2019), 2 (Schade

N, 2020)
North Sea Baltic Sea
Increase in mean sea surface | 1 —1.5°C 15-2°C
temperature for 2031-2060 (in
the 50th percentile). Percentile
of the RCP8.5 scenario com-
pared with 1971-2000)*
Increase in mean sea surface | 25 -3 °C 25-35°C
temperature for 2071-2100 (in
the 50th percentile of the
RCP8.5 scenario compared with
1971-2000)*
Global sea level rise 2100 | 61-110 cm 61-110 cm
(RCP8.5 scenario vs. 1986-
2005)?
Increase in extreme wind | 0 —0.5m/s No majority significant in-
speeds (RCP8.5 scenario com- creases west of the
pared with 1971-2000)2 Stralsund-Trelleborg line;
east of it 0—-0.5 m/s

As a contribution to climate protection, the des-
ignations on offshore wind energy should be
mentioned first and foremost. Assuming that
the update of the current CO, avoidance factor
of electricity from offshore wind energy (UBA,
2019) is extrapolated to the year 2040 to the
year 2040, this results in a CO; avoidance po-
tential of 62.9 Mt CO, equivalents per year on

average for the period between 2020 and 2040.
For comparison: Annual emissions from power
plants in the energy industry were 294.5 Mt
CO; equivalents per year in 2016 (BMU, 2019).

Table 6 accordingly presents the abatement
potential for the years 2020 and 2040 as well
as the annual average for the entire period.

Table 6: Calculation of the CO2 avoidance potential of the offshore wind energy provisions

Full load
hours

Installed
capacity

Annual electric-
ity production

CO; avoid-
ance

CO; avoidance
factor

GW h/a

GWh/a

g CO2eg/kWh | Mt CO2eg/a

2020 7,2 3800

27360 701 19,2

2040 40 3800

152000 701 106,6

average CO;
avoidance per
year

62,9
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Furthermore, keeping nature conservation prior-
ity areas free and the potential of ecosystems as
natural carbon sinks contributes to climate pro-
tection. The designation of priority and reserva-
tion areas of nature conservation can also serve
to strengthen the resilience of ecosystems and
thus support the precautionary principle.

The mission statement shows that the use of cli-
mate-friendly technologies in the ocean supports
energy security and the achievement of national
and international climate targets.

The development of risk and vulnerability anal-
yses to climate change and adaptation
measures in the relevant sectors should be com-
municated to spatial planning. The holistic per-
spective of spatial planning can help to coordi-
nate the compatibility of measures with other
uses and marine nature conservation and to
avoid conflicts. To promote this, a dialogue could
be initiated to ensure that a joint discussion takes
place in a spatial planning forum with stakehold-
ers from the sectors.

For the comprehensive inclusion of climate
change in the MRO, a strengthening of institu-
tional cooperation, including international coop-
eration in the North Sea and Baltic Sea, is nec-
essary. Projects in particular offer the oppor-
tunity to develop coherent approaches with
neighbouring countries or to use joint data pools,
for example.

One focus should be on the conceptual develop-
ment of marine ecosystem services and, above
all, the potential of natural carbon sinks.



‘ 48 | Description and assessment of the environmental status

2 Description and assess-
ment of the environmental
status

According to Section 8 ROG in conjunction with
Annex 1 and 2 to Section 8 ROG, the environ-
mental report contains a presentation of the
characteristics of the environment and the cur-
rent state of the environment in the area of in-
vestigation of the SEA. The description of the
current state of the environment is required in or-
der to be able to forecast its change upon imple-
mentation of the plan. The subject of the inven-
tory are the protected assets listed in Section 8,
paragraph 1 ROG as well as interrelationships
between them. The information is presented in a
problem-oriented fashion. Emphasis is therefore
placed on possible legacy impacts, environmen-
tal elements that are particularly worthy of pro-
tection, and on those protected assets that will
be more strongly affected by the implementation
of the plan. In spatial terms, the description of the
environment is oriented towards the respective
environmental impacts of the plan. These vary in
extent depending on the type of impact and the
protected asset affected and can extend beyond
the boundaries of the plan.

2.1 Site

The German EEZ in the North Sea and Baltic
Sea is of high importance for many uses and for
the marine environment. At the same time, their
area is limited; land-saving use is thus impera-
tive. Land economy is therefore also reflected in
the guidelines and principles of the spatial plan;
as a result of this, the protected asset land has a
special significance in the ROP in principle and
across all uses.

One guiding principle of spatial planning is the
sustainable development of space (cf Section 1,
paragraph 2 ROG). The basis for this sustaina-
ble development of the limited resource of land
in the EEZ of the North Sea and Baltic Sea is the
most efficient and sparing use of land, especially

in the case of competing uses. This can result in
the ROP for uses not always specifying the de-
sirable area but rather the sufficient area. There-
fore, the spatial planning process, under the
premise of land economy and in consideration of
the various protection and use interests, is in it-
self a treatment of land as a protected asset.

When all the designations of the plan are consid-
ered together, the impression may arise that
hardly any (if any at all) land in the German EEZ
remains unused. On one hand, the designation
of a site for a certain use does not necessarily
mean that this site is also 100 % taken up by this
use. Second, not all uses take place at the same
time or over the entire period. Spatial planning in
the sea can take advantage of a three-dimen-
sional space; this can lead to an overlapping of
uses on one site as in the case of the uses of
lines and shipping, for example. Even uses that
actually take up land in the sense of seabed do
not necessarily take up 100% of it. One example
is the use of offshore wind energy. The actual
land consumption by wind turbines and plat-
forms (including scour protection) as well as in-
park cabling amounts to less than 0.5% of the
areas designated for offshore wind energy.

Another aspect of sustainable and economical
use of land resources is the obligation to disman-
tle installations, submarine cables, and the like
after the end of their operating life so that these
sites are available for subsequent use.
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2.2 Seabed

2.2.1 Data situation

An important basis for the description of the sur-
face sediments of the EEZ of the North Sea is
the map of sediment distribution in the German
North Sea at a scale of 1:250,000 (LAURER et. al,
2014; Project GPDN — Geopotential German
North Sea, Figure 14). This map was initially only
available for the German Bight and was updated
and extended to the entire German EEZ of the
North Sea with the GPDN project and the map
by Laurer et al. 2014. Like the previous version,
the mapping is based on point distributed grain
size distributions from surface bottom samples,
which were classified according to the sediment
classification system of Figge (1981) and inter-
polated into the area. Within the framework of
the sediment mapping EEZ project, area-wide
sediment mapping using hydroacoustic methods
has been carried out for several years now
(BSH, 2016). In addition to the larger scale of
1:10,000, the applied methodology offers the ad-
vantage that spatial interpolation of point sam-
ples is no longer necessary. The resulting de-
tailed maps improve the state of knowledge of
small-scale structural and sediment changes on
the seabed surface enormously (Figure 15 a/b).
In particular, existing knowledge gaps regarding
the distribution of coarse sand-fine gravel sur-
faces and residual sediments in the form of
gravel, stones, and blocks (Figure 15 c¢) can thus
be filled. Therefore they are a valuable data
source for detailed biotope mapping. The maps

are not yet available for the entire EEZ of the
North Sea; however, the protected areas are
largely surveyed (see Figure 14 and www.ge-

oseaportal.de).

The descriptions of the structure of the near-sur-
face subsoil are essentially based on drillings,
pressure soundings and reports of the subsoil in-
vestigations, from projects such as "Shelf Geo-
Explorer Baugrund" (SGE-Baugrund) and the
GPDN project, the literature as well as own in-
vestigations and evaluations of the BSH.

The data and information used to describe the
distribution of pollutants in the sediment, sus-
pended solids and turbidity as well as nutrient
and pollutant distribution are collected during the
annual monitoring cruises of the BSH.
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Figure 14: Detailed sediment distribution maps scale
1:10,000 (current data availability)
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2.2.2 Geomorphology and sedimentology

The area under review - the German EEZ of the
North Sea - extends from the seaward boundary
of the coastal waters of Lower Saxony and
Schleswig-Holstein to the so-called "Duck’s Bill",
the elongated extension in the extreme north-
west of the German EEZ, which reaches into the
central North Sea. The bathymetry of this area
can be found at Figure 16 .

The former Elbe-Urstromtal valley divides the
EEZ of the North Sea into a western and an east-
ern sub-area, thereby resulting in a regional ge-
ological division into four regions (Figure 16):

e Borkum and Norderney Reef Grounds
1),

¢ North of Helgoland (2),

e Elbe Glacial Valley and western plains
3.

e Dogger and Northern Shell Bank (4).
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Figure 16: Bathymetry in the EEZ and regional geo-
logical classification

Borkum und Norderneyer Riffgrund

This sub-area covers the area of the Borkum and
Norderney Reef Grounds between the two traffic
separation areas "German Bight Western Ap-
proach" and "Terschelling German Bight" and
borders in the east on the 12-nautical mile limit
off Helgoland.

The seabed drops evenly from 18 m in the south-
west to 42 m in the north and 36 m in the east.

Along the 12nautical mile limit with the coastal
waters of Lower Saxony, the extensions of the
tongue reefs (shoreface connected sand ridges)
as defined by REINECK (1984) extend into the
EEZ. They run in a northwest-southeast direc-
tion and are subject to pronounced sediment dy-
namics. Their core remains largely stable, while
their surface layer is subject to horizontal
changes of between 100 and 200 m per year
(ANTIA, 1996). On a small scale, ripple fields of
varying intensity are observed on the sandy ar-
eas, which indicate recent sediment transport or
sand relocation.

The sediment distribution on the seabed in the
area of the Borkum and Norderney Reef
Grounds is predominantly heterogeneous.
Mainly medium to coarse sandy sediments are
found here, with gravel as a secondary source.
Stones can occur in the entire area of the reef
grounds. New findings from the comprehensive
sediment mapping show a wide range of stones,
blocks and boulders in the Borkum Reef Ground.
Towards the northeast and east, and with in-
creasing water depth, the sediments turn into
medium to fine sands, whose share of silt and
clay reaches up to 10% in places, and can rise
to 20% in the area of the formerElbe Glacial
ValleyElbe Glacial Valley (Laurer et al, 2014).

Holocene and Pleistocene sediment layers can
be identified in the shallow subsurface. Under a
0.5 to 2.5 m thick cover of North Sea sands
(Nieuw Zeelandgronden Formation), periglacial
fine sands of the late Weichselian period are
found, which contain clay layers and stones in
places (Twente Formation) and can reach thick-
nesses of up to 16 m. In the area of the reef
grounds, both formations wedge out; there,
worked up ground moraine deposits from the
Saale Cold Period are located under a coarse
sandy to gravelly residual sediment cover on the
seabed. The sandy-clayey boulder clay, which
can locally carry boulders or stones, is deposited
on Eemian sea sands, which consist of a sandy
sedimentary sequence from the late Elster and
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early Holstein periods and can reach several me-
tres in thickness. In the respective horizons, for-
mer gullies or depressions are encountered,
whose fill material can have a heterogeneous
sediment composition ranging from silt and clay
to gravel. Peat can also be expected in layers.
The channels meander in the subsoil, but ac-
cording to previous findings they are spatially
limited.

North of Heligoland

This sub-area extends from the 12-nautical mile
limit off North Frisia seawards to the eastern
bank of the formerElbe Glacial ValleyElbe Gla-
cial Valley and ends in the north at the EEZ bor-
der with Denmark.

Water depths range from 9 m on the western
edge of the Amrumbank to 50 m in the northwest
of the sub-area. Morphologically, the western
part in particular is characterised by a relief that
is very unsettled for conditions in the German
Bight. Particularly noteworthy are the prominent
submarine Geestkante along theElbe Glacial
Valley, the western edge of the Amrumbank and
the ridges in the northern area extending from
the Danish base into the German EEZ. Charac-
teristic inventory of forms are large or megaripple
fields, coarse sand strips and erosion furrows,
the formation of which is closely related to sedi-
ment availability, grain size composition and hy-
drodynamic forces (DIESING et al., 2006). In ad-
dition, biogenic structures such as mussel fields
are observed in sonograms (side scan sonar re-
cordings) (WERNER, 2004).

The sub-area is characterised by a pronounced
heterogeneous sediment distribution on the sea-
bed. In addition to fine and middle sands, coarse
sands and gravel are also common. The propor-
tion of fine grains rarely exceeds 5% (Laurer et
al, 2014). Pleistocene altitudes were worked up
and partially levelled during sea-level rise. They
show the characteristic covering with residual or
relic sediments (coarse sand, gravel, boulders

and erratic blocks). Between these residual sed-
iment deposits, fine to middle sand areas occur,
which are usually 0.5 to 2 m thick, but may be
missing in places. In exceptional cases, the boul-
der clay within these residual sediment fields is
located directly on the seabed. In contrast to the
Borkum and Norderney Reef Grounds, a higher
density of rocks on the seabed can be observed
in this sea area, which are concentrated in north-
west-southeast facing structures (SCHWARZER
and DIESING, 2003).

The current results of the area-wide sediment
mapping show extensive areas of stony residual
sediments and boulders on the seabed surface,
especially to the east of the former Elbe-Ur-
stromtal (cf Figure 15 a-c).

The structure of the upper seabed is largely de-
termined by the Saalian glacier advance (Warthe
stage). The subsoil is traversed to varying de-
grees by filled meltwater channels and depres-
sions. According to the data available to date, it
can be assumed that the main drainage of this
glacial channel system is directed NW to W.
These structures contain clastic sediments such
as sands, clays, silt and gravels as well as or-
ganogenic sediments such as peat.

Elbe glacial valley and western plains

This sub-area extends northwest of Helgoland to
the German-Danish or German-Dutch EEZ bor-
der, but excludes the area of the so-called
Duck's Bill. To the east is the eastern bank of the
formerElbe Glacial Valley, which is a striking

Geestkante on the seabed, the border to the
sub-area "North of Helgoland". This area north of
the traffic separation areas has water depths be-
tween about 30 m and 50 m and slopes slightly
from southeast to west and north. In the centre
of the sub-area is the White Bank, which rises
about 3 m from the surrounding seabed. The
seabed in this sub-area has a very balanced re-
lief and is largely flat. Occasionally, side-scan
sonar images reveal depression-like formations,
in which the content of finer-grained material
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usually increases. Occasionally ripple fields oc-
cur, probably caused by ground currents. The
sea bed surface consists of fine sands with sig-
nificant contents of silt and clay. In the area of
theElbe Glacial Valley, the recent surface sedi-
ments show an increase in clay and silt contents
of up to 50%, which correlates with the water
depth. The fine sands show a good to very good
grading. Occasionally, small-scale gravel depos-
its can occur locally. In the plains to the west of
the formerElbe Glacial Valley, stone deposits are
also to be expected to a small extent.

The defining element in the subsoil is theElbe
Glacial Valley located in the eastern part of the
area, which runs along the submarine edge of
the Geestkante to the northwest and north. This
formerly approx. 30 km wide valley has been
filled up in the course of the Holocene sea trans-
gression, first with an alternating layer of fine
sandy and silty-clayey sediments, later mainly
with sandy sediments. The thickness of the sed-
iment fill reaches approx. 20 m. However, in the
area of the adjacent plains to the west, thick-
nesses of 1 m are exceeded only in exceptional
cases. Below this, mostly dense fine to middle
sands with coarse sand intercalations follow.
They can contain gravel and shell layers , occa-
sionally also clays, silt or peat.

Doggerbank and Northern Shillbank

This area includes the area known as the
"Duck’s Bill", the elongated extension in the ex-
treme northwest of the EEZ, which lies in the
central North Sea and extends to the EEZ bor-
ders of Denmark, Great Britain and the Nether-
lands.

The seabed morphology is determined by the
Dogger Bank, whose northeastern foothills, the
Tail's End, crosses the area as a submarine
ridge. The shallowest water depths of 29 m are
found on Dogger Bank, while the deepest depths
of 69 m are measured on its northwestern flank.
Pronounced bottom shapes such as sand waves
or large or megaripple fields, as found on the

British side, have not been observed in this sub-
area. The seabed is generally relatively poor in
structure.

Sedimentologically, the seabed surface mainly
consists of a very well sorted fine sand cover,
occasionally interrupted by patchy deposits of
silt and clay or coarse sand sediments.

The Dogger Bank contains a Pleistocene core of
Weichselian sediments (Dogger Bank For-
mation), which is located under Holocene North
Sea sands up to 15 m thick. The Dogger Bank
Formation consists of stiff to very stiff, silty clay,
which locally carries gravel and stones and can
reach a thickness of several tens of metres. The
sediments of the Dogger Bank Formation proba-
bly extend to the southeastern border of the
Duck's Bill. Late Weichselian gullies occur in its
area, which are filled with soft, silty clays. In the
northwestern slope area of Dogger Bank the Hol-
ocene sand cover thins out or is completely
missing in places. Between the Dogger Bank
and the northern Shell Bank, the 2 to 16 m thick
periglacial fine sands occur, which may locally
contain clay layers and stones. These are de-
posited on the marine fine sands from the
Eemian warm period, which can be traced
through the entire sub-area with thicknesses be-
tween 2 and 16 m.

2.2.3 Pollutant distribution in the sediment

Metals

The seabed is the most important sink for trace
metals in the marine ecosystem. However, it can
also act as a regional source of pollution by re-
suspension of historically deposited, more highly
contaminated material. The absolute metal con-
tent in the sediment is strongly dominated by the
regional grain size distribution. Higher contents
are observed in regions with high silt content
than in sandy regions. The reason is the higher
affinity of the fine sediment content for the ad-
sorption of metals. Metals accumulate mainly in
the fine grain fraction.
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Especially the elements copper, cadmium and
nickel are found in most regions of the German
EEZ at low levels or in the range of background
concentrations. All heavy metals show elevated
levels near the coast, and less pronounced lev-
els along the East Frisian islands than along the
North Frisian coast. These very distinct gradi-
ents, with increased contents near the coast and
very low contents in the central North Sea, indi-
cate a dominant role of freshwater inflows as a
source of metal pollution. Added to this are pos-
sible discharges of metals from maritime ship-
ping and the offshore industry (e.g. from corro-
sion protection measures), the additional contri-
bution of which cannot be estimated at present.
In detail, lead in the central North Sea in particu-
lar also shows significantly increased contents in
the fine grain fraction. These are even higher
than the values measured at stations near the
coast. In contrast, the spatial distribution of the
nickel contents in the fine grain fraction of the
surface sediment is only characterised by very
weakly pronounced gradients. The spatial struc-
ture does not allow any conclusions to be drawn
about the main areas of stress. Although the val-
ues for Pb and Hg in the last MSRL Report (Sta-
tus of German North Sea Waters 2018) are still
above the threshold values, heavy metal pollu-
tion in the surface sediment of the EEZ has gen-
erally tended to decline (Cd, Cu, Hg) or show no
clear trend (Ni, Pb, Zn) over the past 30 years.

Organic substances

Most of the organic pollutants are of anthropo-
genic origin. Some 2,000 mainly industrially pro-
duced substances are currently considered en-
vironmentally relevant (pollutants) because they
are hazardous (toxic) or persistent in the envi-
ronment (persistent) and/or may accumulate in
the food chain (bioaccumulative). Since their
properties can vary greatly, their distribution in
the marine environment depends on a wide
range of factors. In addition to input sources, in-
put quantities and input pathways (directly via

rivers, offshore industry or diffuse via the atmos-
phere), the physical and chemical properties of
the pollutants and the dynamic-thermodynamic
state of the ocean are relevant for dispersion,
mixing and distribution processes. For these rea-
sons, the various organic pollutants in the sea
show an uneven and varying distribution and oc-
cur in very different concentrations.

During its monitoring cruises, the BSH deter-
mines up to 120 different pollutants in the sea-
water, suspended solids and sediments. For
most pollutants in the German Bight, the Elbe is
the main input source. For this reason, the high-
est pollutant concentrations are generally found
in the Elbe plume off the North Frisian coast,
which generally decreases from the coast to the
open sea. The gradients are particularly strong
for non-polar substances, as these substances
are predominantly adsorbed on suspended mat-
ter and are removed from the water phase by
sedimentation. Outside the coastal regions rich
in suspended matter, the concentrations of non-
polar pollutants are therefore usually very low.
However, many of these substances are also in-
troduced into the sea by atmospheric deposition
or have direct sources in the sea (such as PAHs
(polycyclic aromatic hydrocarbons), which can
be introduced by the oil and gas industry and
shipping. Therefore, land-based sources must
also be taken into account in the distribution of
these substances.

According to the current state of knowledge, the
observed concentrations of most pollutants in
the sediment of the German EEZ do not pose an
immediate threat to the marine ecosystem.
PAHSs in the German EEZ in the North Sea are
below the OSPAR threshold values. Only PCB-
118 does currently not meet the criteria (status
of German North Sea waters in 2018).

Radioactive substances (radionuclides)

For decades, the radioactive contamination of
the North Sea was determined by discharges
from nuclear fuel reprocessing plants. As these
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discharges are very low today, the radioactive
contamination of the North Sea does not pose
any danger to people or nature according to cur-
rent knowledge.

Inherited waste

Possible inherited waste in the North Sea in-
cludes munitions remnants. In 2011, a federal-
state working group published a basic report on
munitions contamination in German marine wa-
ters. This is updated annually. According to offi-
cial estimates, the seabed of the North and Baltic
Seas holds 1.6 million tonnes of old ammunition
and explosive ordnance of various types. A sig-
nificant proportion of these ammunition dumps
are from the Second World War. Even after the
end of the war, large quantities of ammunition
were sunk in the North Sea and Baltic Sea to dis-
arm Germany. According to current knowledge,
the explosive ordnance load in the German
North Sea, especially in the coastal waters, is es-
timated at up to 1.3 million tonnes. The overall
data availability is insufficient, so that it can be
assumed that explosive ordnance is also to be
expected in the area of the German EEZ (e.g.
remnants of mine closures and combat opera-
tions). For the only known ammunition dumping
area in the North Sea EEZ (approx. 15 nautical
miles west of Sylt) there is little and unclear in-
formation on the type and quantity of conven-
tional ammunition dumped.

The ammunition remnants can basically silt up or
be exposed on the seabed if the sediment prop-
erties are suitable. In addition, storm events or
strong currents can lead to ammunition bodies in
the sediment being exposed. This allows ammu-
nition bodies to represent artificial hard sub-
strates.

Current research indicates that the state of cor-
rosion of munitions stored in the sea may be ad-
vanced. Whether and to what extent the marine
environment is adversely affected by the release
of toxic substances (e.g. explosives such as
TNT) is the subject of current research and part

of the work on implementing the decisions of the
93rd session of the UN General Assembly. Con-
ference of Environment Ministers, TOP 27*.

The location of the known ammunition dump
sites can be found on the official nautical charts
and in the 2011 report (which also includes sus-
pected areas for ammunition contaminated ar-
eas). The reports of the Federal-State Working
Group are available at www.munition-im-
meer.de. Information on munitions finds, includ-
ing the EEZ, is also provided by the OSPAR
Commission at https://odims.ospar.org/.

2.2.4 Status assessment of the seabed as a
protected asset

2241

The aspect "rarity and endangerment” takes into
account the portion of the sediments on the sea-
bed and the distribution of the morphological
form inventory throughout the North Sea. The
sediment types and bottom shapes in the plan
area are found throughout the North Sea. Thus,
the aspect "rarity and vulnerability” is rated as

"low".

Rarity and threat

2.2.4.2

The aspect “diversity and uniqueness” considers
the heterogeneity of the described surface sedi-
ments and the expression of the morphological
form inventory.

Diversity and uniqueness

The sediment composition of the surface sedi-
ments in the plan area is quite heterogeneous.
Besides the widely spread fine sands, medium
and coarse sands are also frequently found. Re-
sidual sediments, gravel and stones occur as
well. In the area of the Borkum and Norderney
Reef Grounds and north of Helgoland, special
morphological forms such as tongue reefs and
large and megaripple fields occur. A pronounced
geest edge forms the border to the Elbe Glacial
Valley.

The aspect "diversity and uniqueness" is rated
"medium".
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2.2.4.3 Legacy impact

Natural factors

Climate change and sea level rise: The North
Sea region has experienced dramatic climate
change over the last 11,800 years, which has
been associated with a profound change in the
land/sea distribution due to the global sea level
rise of 130 m. For about 2,000 years the sea
level of the North Sea has reached its present
level. Off the German North Sea coast, the sea
level rose by 10 to 20 cm in the 20th century.
Storms cause changes to the seabed. All sedi-
mentary-dynamic processes can be traced back
to meteorological and climatic processes, which
are largely controlled by the weather patterns in
the North Atlantic.

Tectonic and isostatic movements, earthquakes:
the tectonic and isostatic processes are secular
processes (i.e. they cover periods of several mil-
lennia). They are caused by the plate tectonic
movements of the earth's crust and therefore oc-
cur over large areas. The analysis of earthquake
frequency and intensity for the North Sea makes
it clear that the German EEZ is not an earth-
guake-prone area. However, there are indica-
tions that about 8,000 years ago a seaquake trig-
gered the submarine Storegga landslide in the
Norwegian Sea, which subsequently caused a
tsunami wave that spread across the entire
North Sea.

Anthropogenic factors

Eutrophication: due to anthropogenic inputs of
nitrogen and phosphorus via rivers, the atmos-
phere and diffuse sources, increased primary
production leads to increased sedimentation of
organic matter. This is largely degraded by mi-
crobial activity in the water column or on the sea-
bed surface, so that its share in the sediment
composition (grain size distribution) can be ne-
glected.

Fisheries: In the North Sea, bottom trawling uses
otter trawls and beam trawls. Shearboards are

used mainly in the northern North Sea and are
pulled diagonally across the seabed. Their roller
gear avoids getting caught on stones, but some-
times turns them over in the process. Beam
trawls have been used mainly in the southern
North Sea since the 1930s. Since the 1960s,
there has been a sharp increase in beam trawl
fishing, which has declined slightly over the last
decade due to catch regulations and the decline
in fish stocks. The skids of the beam trawlers
leave tracks of 30 to 50 cm in width. In particular,
their skids or chain nets have a greater impact
on the bottom than otter trawls. In the sediment,
the bottom trawls create specific furrows that can
be a few millimetres to 8 cm deep on boulder
clay and sandy seabeds and up to 30 cm deep
in soft silt (PASCHEN et al., 2000). In addition, the
use of bottom trawls has the effect of smoothing
the seabed by levelling ripple structures or small
elevations. The distribution of the time taken by
international trawling activities in the North Sea
shows a regional variation in fishing effort with a
concentration in the southern part. In purely
arithmetical terms, in a heavily fished area,
100% of the area is swept by a beam trawl about
4 xper year, whereas in less fished areas only
2% of the area is affected. In reality, fishing takes
place on already “cleaned” routes so that some
sub-areas are fished several times a year and
others only occasionally within several years
(RUMOHR, 2003).

Sand and gravel extraction: In the North Sea
EEZ, the extraction of gravel and sand is carried
out with a suction trailer hopper dredging and
usually leads to the formation of dm-deep fur-
rows. With a maximum excavation depth of 2.5
m (including dredging tolerance), a residual
thickness of the sediment worthy of extraction
must be maintained in order to preserve the orig-
inal substrate for repopulation. In the case of
backfilling of the extraction structures, finer-
grained sediments usually provide the filling ma-
terial (ZEILER et al., 2004). In the subfields cur-
rently being mined in the EEZ, the extraction of
the gravel sand deposits is selective, i.e. only the
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sandy or gravelly sediment fraction is extracted
and the corresponding residual fraction is re-
turned to the seabed. As a result of this selective
extraction, the sediments on the seabed are
coarsened or refined in the extraction fields on
the one hand, while on the other hand a furrowed
or trough-shaped relief is retained to a certain
extent because the recent hydrodynamic and
sediment dynamic processes in the EEZ cannot
lead to complete refilling with the original sedi-
ment due to the sediment supply. During sand
and gravel extraction, cloudiness plumes are
formed to varying degrees, which, depending on
the proportion of silt and clay, mainly re-sedi-
ment on the seabed within a radius of about 500
m around the extraction point.

Wind turbines: The erection of wind turbines and
the associated scour protection leads - in addi-
tion to temporary sediment uplift - to a long-term
small-scale sealing of the seabed.

Submarine cables (telecommunications, power
transmission): As a result of the infiltration pro-
cess when cables are laid in the seabed, the wa-
ter column becomes turbid as a result of sedi-
ment turbulence, but this turbidity is distributed
over a larger area due to the influence of tidal
currents. In the process, the suspension content
decreases again to the natural background val-
ues because of dilution effects and sedimenta-
tion of the stirred-up sediment particles. As a
rule, the sediment dynamic processes lead to a
complete levelling of the laying tracks, especially
after periods of bad weather. In the area of cable
crossings, stone fills are applied, which repre-
sent a locally limited hard substrate that is for-
eign to the location.

Natural gas production: Natural gas has been
produced in the NW corner of the Duck's Bill
since 2000. So far, there are no indications of
subsidence phenomena in the vicinity of the “A6-
A” production facility as described in the area of
installations on the Dutch or Norwegian conti-
nental shelf of the North Sea (e.g. FLUIT and
HULSCHER, 2002; MES, 1990). For the former

natural gas deposit “Ekofisk” a total subsidence
of up to 6 m is expected (SULAK and DANIELSEN,
1989). It cannot be ruled out that after several
years of production in the vicinity of the A6-A
platform, subsidence of the seabed will occur,
which will depend on the geological conditions in
the subsoil and will essentially be limited to the
area of the deposit (approx. 15 km?).

Navigation: In the case of an anchor cast, the
seabed is locally stirred up to a maximum depth
of 1 m, depending on the size of the anchor and
the type of sediment. Wrecks can silt up and be-
come exposed again depending on the water
depth as well as the type and amount of sedi-
ment present. Depending on their size, they in-
fluence the small-scale sediment dynamics by
causing scouring in the vicinity or sedimentation
of sands in the current shadow.

Anthropogenic factors affect the seabed in the
following ways:

Erosion

Mixing

Off-bottom suspension (resuspension)
Material sorting

Sealing

Displacement and

compaction.

In this way, the sediment structure, the natural
sediment dynamics (sedimentation/erosion) and
the material exchange between sediment and
soil water are influenced.

The extent of anthropogenic legacy impact of the
sediments and the morphological form inventory
is decisive for the assessment of the aspect “leg-
acy impact”. With regard to the criterion “legacy
impact”, the protected asset seabed is assigned
a medium level of impact because the existing
legacy impact mentioned does exist but does not
result in a loss of ecological function.

2.3 Water

The North Sea is a relatively shallow shelf sea
with a wide opening to the North Atlantic Ocean
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in the north. The oceanic climate of the North
Sea - characterised by salinity and temperature
- is largely determined by this northern opening
to the Atlantic. In the south west, the Atlantic has
less influence on the North Sea because the
shallow English Channel and the narrow Dover
Strait.

2.3.1 Currents

The currents in the North Sea consist of a super-
position of the half-day tidal currents with the
wind- and density-driven currents. In general,
the North Sea is characterised by large-scale cy-
clonic, i.e. counterclockwise, circulation, with a
strong inflow of Atlantic water at the northwest-
ern edge and an outflow into the Atlantic Ocean
via the Norwegian Gully. The strength of the
North Sea circulation depends on the prevailing
air pressure distribution over the North Atlantic,
which is parameterised by the North Atlantic Os-
cillation Index (NAQO), the standardised air pres-
sure difference between Iceland and the Azores.

Based on an analysis of all current measure-
ments carried out between 1957 and 2001 by the
BSH and the German Hydrographic Institute
(DHI) (KLEIN 2002), the mean amounts of current
velocity (scalar mean including tidal current) and
the residual current velocities (vector mean)
near the surface (3—-12 m water depth) and near
the bottom (0-5 m distance from the bottom)
were determined for various areas in the
Deutsche Bucht (Table 7). All time series with a
length of at least 10 days and a water depth of
more than 10 m were taken into consideration in
this analysis. The objective of the analysis was
to estimate the conditions in the open sea. The
mean values are shown in Table 7 . The tidal cur-
rents were determined by connecting to the Hel-
goland tide gauge (i.e. the measured currents
are related to the tidal ranges and high tide times
observed there (KLEIN & MITTELSTAEDT 2001).

Table 7: Mean current velocities, residual and tidal currents in the German Bight.

. Ground level
Surface proximity
(3-12 m) (0-5 m ground clear-
ance)

Mean amount 25 -56 cm/s 16 - 42 cm/s
Vector means (residual cur- 1-6cm/s 1-3cmls
rent)
Tidal current 36 - 86 cm/s 26 - 73 cm/s

Figure 17 shows the flow conditions in the near-
surface layer (3—12 m measurement depth) for
various areas in the Deutsche Bucht. In the illus-
tration, the values in area GB3 correspond to the
(geological) sub-area "Borkum and Norderney
Reef Grounds", GB2 corresponds to the sub-
area "North of Helgoland" and GB1 corresponds
to the sub-area "Elbe Glacial Valley and western
plains".
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Figure 17: Vector mean of the flow in the near-surface
layer (measuring depth 3 to 12 m). The measuring
positions are marked with a red dot (BSH 2002).
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2.3.2 Swell

In the case of swell, a distinction is made be-
tween the waves generated by the local wind
(the wind sea) and the swell. Swells are waves
that have left their area of origin and enter the
sea area under consideration. The swell entering
the southern North Sea is generated by storms
in the North Atlantic or the northern North Sea.
The swell has a longer period than the wind sea.
The height of the wind sea depends on the wind
speed and the time over which the wind acts on
the water surface (duration of action) and on the
length of the swell (fetch), i.e. the distance over
which the wind acts. For example, the strike
length in the German Bight is significantly
smaller for easterly and southerly winds than for
northerly and westerly winds. The significant or
characteristic wave height, i.e. the mean wave
height of the upper third of the wave height dis-
tribution, is given as a measure of the wind sea.

During the climatological year (1950-1986), the
highest wind speeds in the inner German Bight
occur in November with about 9 m/s and then
drop to 7 m/s by February. In March, the speed
reaches a local maximum of 8 m/s, after which it
drops rapidly and remains at a flat level of
around 6 m/s between May and August, before
rising just as rapidly from mid-August to the max-
imum in late autumn (BSH, 1994). This annual
trend, based on monthly averages, is transfera-
ble to the height of the sea state. For the inner
Deutsche Bucht, the directional distribution of
the swell for the unmanned lightship UFS Ger-
man Bight (formerly UFS Deutsche Bucht)
shows — analogous to the distribution of the wind
direction — a distribution with a maximum for
swell from the west/south west and a second
maximum from the east/south east (LOEWE et al.
2003).

2.3.3 Temperature, salinity and seasonal
stratification

Water temperature and salinity in the German
EEZ are determined by large-scale atmospheric
and oceanographic circulation patterns, fresh-
water inputs from the Weser and Elbe rivers and
energy exchange with the atmosphere. The lat-
ter applies in particular to sea surface tempera-
ture (LOEWE et al. 2003). The seasonal minimum
temperature in the German Bight usually occurs
at the end of February/beginning of March, sea-
sonal warming begins between the end of March
and the beginning of May, and the temperature
maximum is reached 